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THE THEORY OF GOVERNORS. 
By J. Forest Brunton, A.M.LO.E. 

Tue governor is one of the most important accessories 
of the steam engine, and by its invention and successful 
application Watt solved a most difficult problem, and at 
the same time rendered great service to the man urer 
and user of the steam engine. But, strange to say, im- 
portant as the permet is in practice, and interesting as 
are its principles in theory, few, comparatively s s 
a the many who are rought into contact with it in 
their daily life understand these principles. The reason of 
this appears tv me to lie in the fact that there are, as far 
as I know, no books which, having investigated the 
principles of the pendulum, follow them out in their 
practical application to the governor. And thus it is 
that many, seeing in text-books and elsewhere the theory 
of the pendulum expounded, lay down the book and 
betake themselves to their work, without the slightest 
idea how what they have just read can be turned to prac- 
tical value, and be used to improve the governor they are 
designing in the drawing-oflice or erecting in the fitting 


shop. 

My aim in this paper is to, first, inquire into the theory 
of the pendulum, and then to turn that theory to account 
by applying i to the governor, and wm re some of the 
t — aaa SS ate ee 

egree ing u e deficiency above pointed out. A 
eae pendulum consists, in theo , of a small 
weight W, Fig. 1, suspended from a point 4 by a rod or 
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cord W A =1, of insensible weight, and revolving in a 
circle about a vertical axis AB. Now, although to have 
a rod or cord of insensible weight is an impossibility, 
nevertheless, in practice, the ratio of the weight of the 
governor balls to the weight of the arms is so great that, 
without appreciable error, the weight of the arms may 
be wanlestea. In Fig. 1 the ball W is kept in equilibrium 
by three forces, viz., ti) The weight of the ball itself act- 
ing vertically through its centre of gravity; (2) the 


centrifugal tendency = VV", where V denotes the velocity 


aud 7 the radius of revolution; (3) the tension upon the 
arm A W=T, which is the resultant of the two first- 
named forces. 


Now, by the parallelogram of forces we can suppose the 

force W to be represented by A B=A, the force =Y 
ee wv: 

by B W=rs, and the force T=7 u—a_,-, t) 

denotes the < WAB. From this it follows that sin, @ and 

cos, @ never exceeding unity, T must, in all except two 


positions, exceed both W and": The two exceptions 


g 
are—first, when the weight W is upon the vertical 
axis AB, in which case cos.@=1 and T=W;; secondly, 
when W occupies the position W, at right angles to the 
vertical axis A B, in which case sin. 6=1 and Ta 
It also follows from what has gone before that the ratio 
j WwW 
ag OO ee 
Hcy Vi = Ve 
gr 
Therefore h= oF (2) 
Now V= 2-7 rn, where n denotes the number of revo- 
lutions per second. 


(1) 


Thereforeh= _—7 
4n 


a 
snt ne 


_ 8154x 12 _ 


n* 
1 h 3°128 
Also = LL ™ = 
2 ‘funn Sate Vi . (3) 
From this we see that the number of revolutions vary 
inversely as the square root of the height of the pendulum, 
and when / = zero 7 is infinite, when A is infinite » = 
zero. We may also express f in terms of the angular 
velocity of the weight W. Let a denote the angular 
velocity; then V = ar; transpose in (2) then— 

Oy cosa 

h = ae = = £ (4) 
But 4 =/ cos. @ transpose in (4). Therefore / cos. @ 
. Thus, a8 @ is increased cos. @ is 
diminished, and consequently the angle is increased, 


which agrees with the equation h = ane for as h is 


diminished n is increased, and so also isthe < W A B = 8. 

It may be well to state here that although a governor 
controls the action of a steam engine, and is invaluable for 
this purpose, it does not prevent variation in its speed, but 
only keeps these variations between certain limits; in 
fact, variation in the speed of the engine must precede any 
movement in the balls of the governor, for in each governor 
there is a certain radius of revolution constant for a given 
speed, and as long as the engine continues at a orm 


(2, ) 


9°7848 inches. 
n 2 


7 _ con, 0 = 7, 
7 2 





velocity the balls remain at a radius ionate to this 
velocity, and only when the alteration in the speed of the 
engine is imparted to the phe do the balls take up a 
new position, and by so doing either close or open the 
re tor. 
designing a governor, the a should be to keep 
the difference between the least an test of an 
engine as small as possible, so that, however the load may 
change, the velocity may remain nearly uniform. 
I will now investigate an ordinary Watt governor, as 
shown in Fig. 2, and to ensure the results being of use to 


Fic.2, 





all ters I ven assume oe for the different 
parts, and work them out in figures. 
The length of W A = / is assumed to be 22in; of A C, 
6in.; diameter of balls, 7in.; and consequently = 47 Ib. 
The radius of revolution, 7, when the 
lowest position, is 6in. 
Therefore A B = h = »/ 22? — 6? =21°166in. 
The number of revolutions corresponding to this height 
is, by equation (3)— 
ois 3°128 
v21'166 
We will suppose the variation between the least and 
greatest speed is 5 per cent. Therefore the greatest speed 


= 105 x 408 = 42°84; say, forty-three revolutions per 


per sec., = ‘680 x 60 = 40°8 per min. 


100 
minute. 
The height corresponding to this number of revolutions 
per minute is, by (2a)— 
, _ 9°7848 x 60* _ 35,225 _ ; 
h at a “= = 19/050in. 
Now h — h! = 21°166 — 19°050 = 2'116in. If, as shown 
in Fig. 2, the points W A and C are in one straight line, 
so that the < A’A C = < WA B the vertical motion of 
C varies as the ratio A C to A W, and it is easily seen 
that the vertical motion of A' is twice that of C, so that 
in the case under investigation the motion of C is 
7 X 2=-S in, and that of A' is x 2=1,4in. This 
is evidently much too small for practical purposes, but the 
difficulty can be overcome by cranking the arm C A so 
that the < A'A C may exceed the <WAB. Let ¢ 
denote any small increase in the ar position of C or 
W, and, as before, let @ denote the << WA B= < A'AC 
if WAC are in one straight line. Then 6 A=AC 
cos. @and b'A= AC cos. (6 + 9), their difference being 


bA—b'1 A=AC { cos. @ - cos. (6 + 9) 7. Now the 


difference between cosines of angles increases as the angle 
increases, therefore it is evident that if the < A' AC be 


increased from ¢@ to 6', A C { cos, 8' — cos. (0! + ¢) } 


is greater than AC 
and, therefore, by increasin 
we increase the difference 
quantity equal to 

ac[ cos. 6'—cos. (0'+) ¢ + 4 cos. (9+) — cos. a} ] 
Also the radius r' for the new position W' of the balls is 
/ (22)? —(19°050)* = 10°7in. If it is found necessary to 
know the value of the force acting vertically downward 
through A', we proceed as follows:—The centrifugal 


tendency or force is sb i acting horizontally at W. This 


cos. 8 — cos. (8 + ¢) 


the < A! AC from @ to 6! 
tween 6 A and b'A by a 


may be resolved into two components, one acting vertically 
upwards at W, and the other acting in the straight line 


W A and in the opposite direction to the tension on the 
arm = T sx When there is equilibrium these two 


forces are 
W and T. 


sider at present. The centrifugal tendency = 


cos, 
tively equal and opposite to the two forces 
The former force is the only one we need con- 


Ana =. 
The upward component of this force is Q cot. @= # su 


Suppose the velocity of the balls is increased or diminished 
from V to V + a. en x is increased or diminished from 
WV ig WIVEN } oop 
gr gr 
And the available force over and above that sufficient to 
balance the weight of the ball W is—- 


or } cot. @ = + ¥. 
g 
Now, if A be small a* may be neglected, and y becomes 
+ Wvet ws yea “oe 
gr 


gr 
+ lth Aa 
gr 





t. 0. 


are in their: 


As the le increases the ‘cotangent decreases, from 
which it will be seen that the balls continue rising or 


falling until Y (V * 9)" cot, 6, has again’ become equal 


I": 

to W, 6, being the new angle made by the arm with the 
vertical axis, The minus denotes a and the plus 
sign arise in the position of the balls. The quantity y is 
the force acting upward at W, and is, of course, not equal 
to the force acting at A,, but is only a function of this 
as and the latter er x op" r or less ioe te 
‘ormer, according to the design of the governor, though as 
usually designed it is greater. Having found the value of y 
it is easy to find the force at A by the principles of the 
lever, and as it varies with every position of the balls itis not 
worth while going further into the subject in this paper. 

e will now see A claanties Ge eae the 
working of a governor by suspendi e arms a small 
dunes on either side of the vertical axis A B, asin Fig, 3. 


, 








The height of the pendulum / is not in this case equal 
to A B, but to A' B, A' being the point where the ht 
line, passing through the centre of the ball and the point 
of suspension, cuts the vertical axis A' B. It will at once 
be seen that this is not a fixed point, but one that varies 
for each position of the balls. That we may the better 
compare the results, I will suppose the length of the 
arms, diameter of balls, number of revolutions, and ccn- 
sequently the height of the pendulum, to be the same es in 
the — case. In the case under consideration, with 
the least and greatest number of revolutions 40°8 and 43 
respectively, the difference in height h, = h—A, = 21-166 — 
19°05 = 2°116in., and it is made up of the following 
quantities, viz.:—A D cot.@ — AD cot. @, = A D (cot.¢ — 
cot. 8,) and L cos. @ — L cos. @, = L (cos. @ — cos. @,), also 
A D (cot. @ — cot. @,) = 2°166 — L (cos. @ — cos.@,). From 
which it will be seen that A D (cot. @ — cot. @,) diminishes 
as 9 increases. It is evident that this iy dys rye | 
the balls is a bad one, for either we must be content wii 
a less variation in the height of the balls, and consequently 
less movement of the slide for actuating the throttle, or 
we must increase the variation in the height of the 
pendulum, thereby increasing the number of revolutions 
and decreasing the efficiency of the governor. For these 
reasons it is well, if possible, to avoid this method of sus- 
pension when designing agovernor. The type of governor 


FIG 4 








we 

shown in Fig. 4 is practically the same as in Fig. 1, the 
only difference being that the slide for actuating the 
throttle valve is below instead of being above the point 
of suspension, and therefore no further reference need be 
made to it. 

I will now describe the weighted pendulum governor, 
a t which has met with considerable success, and 
which, no doubt, is a great improvement upon the old 
Watt governor. Upon a little consideration, it is evident 
that we cannot increase the sensitiveness of a governor by 
increasing the weight of the balls, as the centrifugal force 
is iner in the same proportion, and the height of the 
pendulum f, for a given number of revolutions, will 
remain the same whatever be the weight of the balls. To 
increase the height for any given number of revolutions 
we must apply a force, in the case er consideration in 
the form of a weight, acting vertically downward in such 
a manner that it does not add in any way to the centri- 
fugal force exerted by the balls, This can only be done 
by suspending the body in such a way that its axis of 
rotation passes through its centre of gravity. This is 
shown in Fig. 5, where the spindle A B passes through the 





centre of gravity of the weight W,, which in its turp is 
suspended by the links WW, to the balls W. If we 
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on the links A W and WW, to be equal to each | those here investigated, but I venture to think that new system of destroying hostile ironclad shi of 
other, 3 and to be connected with the wei he W, in the| who will make himself cocuakaied. toi what ay een | Submari artillery, carried in small, Fevers 220 pum 


mannershown in the diagram, the motionof . Will betwice 
that of W, and; consequently, equal to a load 2 W, acting 
on the balls direct, or to a load W,’acting downward on 
each ball. If the weight is not’ hung as shown in Fig. 5. 


we can easily find what its equivalent "at W would be by 


y Gi. 








finding the velocity ratio of the vertical movement of the 
points W, and W, and multiplying the weight W, by this 
ratio. It must be borne in mind that in the formule 
which follows, theumovement of W, is supposed to be 
twice that of W. Now, the downward vertical force W, 
can be resolved into two components, one along the 
radius 7, and the other along the arm W W,. The former= 
W, tan. @, and the latter = W, sec.6, where @ denotes the 

— WAB=<W,WB. We have seen above that 
* Fi 


—= W tan.¢=Qsuppose. To ensure equilibrium in any 


given position we.must have in this type of governor— 
Q=-W tan. ¢ + W, tan. @ 





= tan.6(W+W,) . : ne a 
hi Ww, 
+ We also have the-ratio = = eo Therefore, 
<j ‘ Ww. A. ; B 
97848 (1+ — 
gat ae + We) / ( +w') ciel 








Ww v: n® 
From this it follows that the height for a given speed is 
greater than in the ordinary governor, in the ratio of 


(2 ~ w*) to 1, and consequently the variation in height 


' for two given speeds is ter in the same proportion ; 
from which it follows that for a given variation i: the 
height the variation in the number of revolutions is less in 


. WwW : 
the ratio of W,+W to 1 than in the common governor. 


As a of this class of governor, Porter's may be 
mention The balls are usually from 31]b. to 4]b. in 
weight, and load W, from 50 Ib. to 300 Ib., varying with 
the size of the governor. 

A spring governor is on the same principle as the 
Mi Be ay Exe governor, and we can co ol "the 
value of 4 and the revolutions A mg minute by the same 
formula if we remember that the force of the spring, 
which corresponds to the load W*, is now a varying — 
tity, increasing as the balls move upward, and that W® is 
not necessarily—as explained above—the absolute weight 
of the load, but its equivalent acting through the centre of 
the balls. 


Of course if, as is often done in spring governors, the 
axis of rotation is horizontal instead of vertical, the effect 
of gravity acting be 9 the balls must be left out of the 





above formule, the weight of the balls only considered 
as effecting the centri tendency. In this case the 
formule stands thus— 
r? W Ww 9°7848 
h of we .—— - - (3) 


As a last case I will consider the parabolic governor, 
which derives its name from the fact that the vertical 
motion of the balls takes in the curve, or approxi- 
mately in the curve ed a parabola, instead, as in 
the previous cases, in arcs 
of circles. One of the pro- 
perties of a parabola is, 
that if we take any two 
points in the curve such 
as WW,, Fig. 6, and from 
these draw W A, W, a per- 
pendicular to the curve 
at these points, and cut- 
ting the axis in A a respec- 
tively, and if from the 
same points we draw per- 
pendiculars to the axis, 
meeti it in B and 8, 
then A B shall equal a 4, 
and this is true for any 
point in the curve. 

If now we can suspend 
the arms of the governor in 
such a position that the balls 
shall move ina la, itis 
evident, the height of the 
pendulum A B, a 5, always 
being the same, the number of revolutions will remain 
constant for all positions of the balls, and any slight 
increase or decrease in the speed will send them from their4 
lowest to their highest position, or vice versd. This would 
of course be too sensitive for practical purposes, and to 
obviate this a spring is used to prevent the sudden rise or 
fall that would otherwise take p! 

The above method of 
arms should be crossed as in Fig. 7, and for this reason it 
is often called a “cross-armed governor.” There are, of 
course, many centrifugal governors differing in detail from 
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ion necessitates that the [ 





Fic.7 








said should find no difficulty in applying the formule 
given to the cases which may come under his notice. 








EXPRESS ENGINE—MANCHESTER, SHEFFIELD, | dra: 


~AND-LINCOLNSHIRE RAILWAY: 

We illustrate this week one of several new engines of a 
powerful type desi by Mr. Charles Sacré, locomotive super- 
intendent of this line, for working the fast and heavy traffic of 
the Manchester, Sheffield, and Lincolnshire Railway. It will be 
seen almost at a glance that the engine departs in several 
matters of detail from ordinary practice ; and up to the present 
the results obtained have been, we understand, in all respects 











4 e arrangement of the wheel base is peculiar, the 
driving wheels being put further forward than usual. The 
dimensions of the engine are as follows :— 

Dimmstenentite .. ee $ft. llin. 
Ler ES “inex . lft sin. 
— ‘ re n) ° oe we 
oe aft. O}in. 
—_— hooky 2s: 20 - if 
— at a os. ee 7 e 
2 SEF ee a + | 
Height cae” as cs MNEs. eo es a 
Pee Se 
Tubes: 
Number .. .. - 195 
] a es jin. 
Length over tube plates - 12ft. Oin. 
Water spaces . jin. 
Heating surface : 
Fire-box +. 87 aq. ft 
Tu - 1057 sq. ft. 
1144 sq. ft. Total... .. 1144 8q. ft. 

Gratearea . © pe ee se ws co se cc: SUMED ah 

Cylinders : 

Diameter .. . tin, 
Stroke .. +. 26in. 
Ports.. . o lati: to sue, 
Exhaust .. - 14gin. by 3}in. 
Centres apart +. 6ft. 
Inclination - lini? 

Excentrics : 

Throw .. a in. 
Diameter... . - lft. din. 
a rod centres 5ft. Tiin. 
Connecting rod cen % 
Excentric = -- 2 F 
ding diameter on tread of tire (steel) .. 3ft. 8i 
Trailing ” " ” ” ° ” : -. Sft. ain. 
Driving ” ” ” ” . Tit. 6in. 
: tres Tft. 91 
in. 
— 9 
itn r~ ioe Total 15ft. 9in. 
_ oe 3 
Driving .. 17 1 
Trailing .. ll 18 
40 12 Total .. 40 tons 12 ewt. 
sears { Double-coned, 10in. long 
Leading and trailing .. .. “1 by ofin. and 94 - dia, 
Driving, brass; leading and , cast iron; 
Axle-boxes f brass steps; all surfaces filled with Richards’ 
patent metal. 
TENDER. 

Wheels : 

Centres (leading) .. 6ft. 3in, ia 
Centres (trailing) .. 6ft. Sin. 

Journals Double-coned, 10in. we dor, jim. and Sjin 

ourna’ ss . > ’ le 

Weight, empty - 16tons 13 cwt. 

ERICSSON’S SUBMARINE GUN. 

In the U.S.A. Senate on Wednesday, December 10th, Mr. Blair 
submitted the following resolution :—‘‘ Resolved: That the Com- 
mittee on Naval Affairs be instructed to in the system of 
naval defence for the seaports of the United States proposed by 
Captain John Eri especially with a view to — 

j t 


efficiency of his new submarine and projectile torpedo for 

| dieo to aunentain @hetier the same is about to be 
chased for the exclusive use of any foreign Power, and whether or 
not the i of the naval service and t for 
the national ence require the purchase tion of this 
invention by the Government.” Mr. Blair said furthermore: 


5 


“T am informed and believe that the English Government is 
in a negotiation for the tion of this invention. 
It is an American invention, made e man who saved the com- 


tion, 

merce of the United States during the recent war, whose invention 
at that time effected a revolution in the system of naval warfare of 
the civilised world. I believe it probable that this new invention 
of his marks a like era; and it would be well for the Government 
of the United States to investigate this 
may be that other Powers will be very soon appropriating an inven- 
tion which might be exclusively our own.” 


The following letter from the inventor was read :— 


**New York, December Ist, 1884. 
“Sir,—I am informed by my friend, Mr. G. H. Robinson, that 
you intend to introduce a resolution in Congress with reference to 





“The Secretary of War, in his report for 1883, said : ‘ Our sea- 


coast, with its geet cities and im t harbours, is defenceless 
pte agra attack of a modern ironclad, and it is humili- 
ating even 


imagine the mortification, loss of life, property and 
prestige to which we would be subjected should war come su denly 
us, as the history of nations shows may happen at any time.’ 

t no means have yet been proposed by our Government capable 

of preventing the destruction of our great seaboard cities by an 
enemy’s ironclad ships, will be seen by reference to the accompany- 
ing Brag relating to the defence of the seaports of the 


“Regarding the submarine gun, the princi feature of the 
peng ny od system, I have the honour briel to me your attention 
to the fact that its explosive projectile, loaded with 3001b. of gun- 
cotton, is capable of shattering the hull of any ironclad whatever, 
Admiral Porter, in a letter to the Secretary of the Navy, says 
with reference to the Destroyer system: ‘My own opinion is that 
Mr. Ericsson has invented the most destructive principle known in 
naval warfare, and if there are objections to,it, the objections are 
simply to mechanical details, which can be ascertained by careful 
Po Se Sormenens is too pouty ng yg Ra nae = 

‘ence against oreign aggression to allow it to t lightly this 
invention of Mr. Ericsson ”—see letter from the Secre of the 
Navy to the Senate, February 20th, 1884. . Since Admiral ’Porter’s 
letter was written the Destroyer has been completed, as you will 
find by ptr | to the: accompanying report: ‘Trial. of the 
Desi .’ dated October 31st, 1883. _ No defects whatever having 
been vered during this final trial of the system, I have offéred 
to build a steel vessel of the Destroyer ‘type, 132ft. long, 20ft. 
beam, 11}ft. deep, ‘for the sum of 160,000 dols,including submarine 
fn penpctiion, and.all peti complete for actual servige. 

have also forwarded to the Navy Department complete working 
wings and = of the vessel, steam machinery, sub- 
marine gun, and projectile. / 

“Impressed with the importance of the subject, and Appreh 
sive that the Navy Department may not see fit to recommend an 
immediate introduction of my submarine system for the defence «f 
our unprotected harbours, I respectfully suggest that you introduce 
i instructing the Secretary of the Navy to 
a into peg with me for “ey ° steel vessel of the 

yer » in accordance with the foregoing parti 
Permit me to observe that such a contract and the acceptance of 
my offer involve no responsibility whatever on the of the 
department, nor can the country suffer any loss, since the due per- 
formance of the vessel, submarine gun, and projectile, is guaranteed 
by my sureties. 

“I beg to state for your information that I have declined to 
comply with Commodore Sicard’s request to exhibit the operation 
of the submarine gun a second time before a naval board, my 
grounds for not complying with the demand being stated in the 
accompanying letter to the department, dated September 29th, 1884. 

“The report of the trial of the submarine on the 
Dest by the naval board under Captain Selfridge—eee letter 
of the of the Navy to the Senate, February 20th, 1884— 
concludes thus: ‘Though the trials before the board have been 
very limited, sufficient has been shown to convince them that the 

submarine torpedo is a projectile of the most formidable 
character within a limited range, and within that range whatever 
further experiments and improvements may prove such to be, it is 
to any known form of 0.” T sompestieliy submit 
that on the strength of this report and the facts contained in the 
accompanying * agen document, apart from my offering sureties 
guaranteeing the successful performance of my invention—as was 

the case when I built the original Monitor, which was not full 
for until after the action at Hampton Roads—Congress will 
well to instruct the Navy Department to enter into a contract 
with me for the construction of a steel vessel of the Destroyer type 
armed with submarine artillery bly to the plans and specifi- 

cations now in the possession of the Navy Department. 
“T am, Sir, your obedient servant, 
** J, Ericsson.” 





“Hon, Hi 
nr 


W. Biair, 
States Senator, Washington.” 








GLASGOW ENGINEERS’ ASSOCIATION. 

THE sixth meeting of this Association was held in their roome, 
Bothwell-street, on the 11th ult., the president occupying the 
chair. ° 

A paper was read by Mr. A. Hamilton Brown on cement testing, 
in which he brought before the Association the results of a number 
of his e i ts, with reference more particularly to tensile 
strains, thorgh at the same time touching upon tests ” sifting, 
weight, compression, and torsion. The paper was well illustrated 
by means of drawings of the testing machines and briquettes used, 
—o os ggewe gd fF mye tests = mie wg 

e the cements. In ing of testing by weight, 
pe ta tee made by the author to the results of experiments b: 
Mr. Grant, from which it was seen that although the heaviest 
cements are ly said to be the strongest, at the end of a year 
that weighing only 109 lb. to the bushel proved to be stronger than 
that weighing 112 lb.; but on the other hand, the cement weighing 

1231b. was greatly stronger than the former. 

The uettes used by Mr. Brown in his experiments were of 
the usual form, with a breaking section of one square inch. Before 
gauging the cement, the moulds were carefully , and laid 
pay: oe of damp blo -paper, which was p on a block 
of gypsum, this expedient adopted to hasten the setting of the 


According to the author's e ents, cement 7 days in water 
withstood a breaking strain of Ib.; 21 . 420 lb.; 28 ~~ 
465 Ib.; 45 on, lb.; 94 days, 590 lb.; days,} 598 lb.; 117 
days, 605 lb.; days, 635 Ib. 

eat cement eight weeks in water, weighing 112 lb. per bushel, 
bore on an average a tensile strain of 691 lb. 

Briquettes of cement and sand in the following proportions (by 
pet eal 9 oF serene oe eae fbn gy bore the following 
tensile strains —1 of cement to 1 of sand, 407 ib.; 1 of cement to 

281 1b.; 1 of cement to 3 of sand, 126 Ib. 
The 4, i by Prof. by aoupeaden ont 
experiments essors Reyno! an 
In the discussion which followed several gentlemen 
among these Mr. Alan Wilson made some very interest- 
on practical cement testing. 


to 
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CATCHING DYNAMITARDS AND THIEVES BY STEAM.—Messrs, 
Alex. Wilson and Co., Vauxhall Ironworks, London, are at 
the — moment ogg -apewe a small steam launch for the use 
of the Thames Police to le them to patrol the river more 
errr nge: A than with the rowing boats now in use, an example 
which will no doubt be the of several others for the 
same duty. The decision of the authorities to use steam launches 
was arrived at some little time ago, and the recent explosion at 
London Bridge — no dou confirm — in the wisdom . 

ting steam for river purposes. @ easy management, 
at and inexpensive ccmaningtion of fuel, and the speed such 
craft can attain, will greatly assist those in command to recon- 
Sousa end pois Ung intr Vy Sar Sagi 

ouses, , whether y or night, aga 

a: ters and thieves. will increase waterside security, 
y the anxieties of companies, and afford more reliable 
property than has been the case 


protection to public and private 
previously. 
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BLOWING ENGINES FOR CHARCOAL FURNACES. 
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THE engraving above represents the Weimer eight-column 
double-air cylinder blowing engine, with a crank shaft for a single 
steam cylinder. This style of engine is, according to the Ameri- 
can Manufacturer, a great favourite with managers of charcoal 
furnaces, as well as with bloomary proprietors. These engines 
are fitted with patent all metal air valves. The engines are 
manufactured by Mr. P. L. Weimer, Lebanon, Pa. 








BILLINGS’ PATENT a SHOT 
GUN. : 


mee “ag oy" of a breech-loading, single-barrel shot 
gun is shown in the accompanying engraving, which possesses 
many desirable features not found in other arms of a corre- 
sponding price. The engraving shows a sectional view by which 

e arrangements for entering and removing the shells are readily 
understood. The breech block in the rear of the cartridge has 


both a backward and upward movement. The cut shows it 
raised and the shell inserted in the barrel. After the shot 
has been made, by grasping the locking bolt at the farther 
end of the breech-block, and pulling it back, the block is 
unlocked and raised and the fire pin retracted, as shown in 
the engraving. The same motion, also automatically, loosens 
and starts the exploded shell out of the barrel, when it is 
quickly removed, and another put in its place. The letting 
down of the breech block forces the shell into position for the 
shot. This can all be done in an instant of time. These arms 
are finished in excellent style, and for strength, durability, 
lightness, and convenience, and ease in the arrangements of its 
working parts, it is claimed to be superior to any arm made. 
It is also provided with a close — detachable muzzle for 
contracting the shot, which can ily be removed when a 
scattering shot is desired.— The Age of Steel. 








FEED MECHANISM FOR ROLLER MILLIS. 
THERE seems to be some difficulty in getting a uniform width 


of feed to roller mills. The accompanying ing from the 
Scientific American illustrates steading device for role mills, by 


nM 








ig 


Mr. Julius Busch, of Marine, IL, which will deliver the material 
evenly to therolls. The material is directed to the grinding rolls 
B by cant boards. Adjustably supported from the cant boards 
or the sides of the hopper by a threaded rod having an adjusting 
nut is a half-bell shaped distributor A, as shown in Figs. 1 and 
2; or as shown in Fig. 3, two of these distributors may be 
combined. Fixed to a rod supported within slotted brackets D 
is an inclined spout C, the lower end of which is directly over, 
or nearly over, the apex of the distributor upon which the 
material is delivered. The rod is prevented from turning by 
the action of screws and nuts resting upon the bottom of the 
brackets, the inclination of the spout, to deliver the material 







higher or lower, having been previously effected. The slots in 
the brackets permit of the lateral adjustment of the rod to 
admit of the lower end of the spout being located farther from 
or nearer to the distributor, according as the end of the spout 
is raised or lowered. A smaller distributor may be placed upon 
the apex of the large one when fine, soft material is being fed to 
the rolls; two of these may be united for use with the dis- 
tributor A, Fig. 3. Material is fed to the hopper through deli- 
very spouts. For coarse, sharp middlings the distributor A only 
will be needed. The middlings from the spout C, striking upon 
the curved face of the distributor, will be spread in a thin, even 
stream, which, falling upon the side of the hopper or the cant 
board, will be delivered in an even stream to the rolls. For fine, 
soft middlings the smaller distributor may be placed upon the 
apex of the other, and the spout so adjusted as to deliver near 


DR. OTTO GMELIN’S CUPOLA. 


THE cupola shown in the annexed ving wasinvented by Dr. 
Otto Gmelin, of Buda-Pesth, for smelting iron, copper, or other 
metals, and has during the last few years won ground in 

Hungary, and is now also being introduced in Germany. The 
illustration hardly requires any further explanation, considering 
the simplicity of the principle on which the furnace is con- 
structed. Two concentric cylinders of boiler plates with two 
annular spaces between them, closed at the bottom, and open at 
the top, are placed on a foundation ring of brickwork. Cold 
water enters the annular space at the bottom, and the warmed 
water flows off below the upper edge of the cylinders. The 
interior of the inner boiler plate cylinder is made rough, 
and is covered with fire-clay. The circular space between 
the two cylinders is covered over by a cast iron plate which 
lies loosely on the top of the two cylinders. Two circular 
grooves in the cast iron top plate maintain the two cylinders at 
the correct distance from each other. The outlet of the metal 
and of the slag takes place through tubular boiler plate connec- 
tions passing through the water space and attached to the inner 
and outer cylinders. The construction has lately been con- 
siderably simplified and strengthened by making the inner fur- 
nace cylinder of a welded tube, with tubes for air inlets welded on 
all in one piece. The novelty of the above construction consists 
chiefly in the cooling of the smelting furnace by water without 
using an air-tight water space. The inner cylinder can expand 


FIG. t. 









































and contract without any resistance as the temperature in the 
furnace c , and the consequence is that repairs are hardly 
ever requi The first furnace built upon this principle has 
now been at work daily for the last two and a-half years with- 
out ever having required any repairs to the boiler plates of the 
cylinders. The smelting operations can therefore also be kept 
up for any length of time without interruption. The energetic 
cooling of the inner smelting cylinder, which takes place with 
this system of furnace, is also stated to afford advantages as 
the saving of fuel—equal to 6 to 8 per cent.—and the 
decrease of burnt metal as well re Ler good and equal A wy/ - 
the castings. The wu of the furnace never ot, an 
the coke does not ge Ree until it arrives at pa, nts part of 
the furnace, where the smelting process takes place. The carbonic 
acid where formed escapes unchanged without being reduced to car- 
bonic oxide as it through the upper charge of the furnace. 
The metal thrown in at the top of the furnace arrives completely 
unchanged into the smelting zone, where it is brought to the 
smelting point at once by a very strong blast. The furnace 
remains always round and smooth, which is also a very impor- 
tant feature with to economy of coke and good quality of 
the castings. It is likewise unaffected by chemical action, and 
the quality of the castings will therefore be considerably im- 
proved by the fact that this furnace admits of an addition of 
any quantity of basic substances without any risk of damage. 
This furnace offers special advantages in cases where scrap iron 
can be had cheaply, as on account of the small consumption of 
coal and silicium much more scrap iron than usual can be used 
along with the pig iron, without any fear of obtaining hard 
castings. The arrangement also offers advantages in cases where 
it is necessary to produce special qualities of castings—for 





the upper apex 


example, hard castings—as the foreman can with much greater 
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accuracy calculate the proportions of the materials to be put 
into the furnace to procure an even quality throughout, 
he can with ordinary cupolas. 

The firm of Ganz and Co., of Ofen, who have a very high 
reputation for their chilled rolls, is now altering all its furnaces 
to Dr. Gmelin’s principle, and a number of other firms of high 
standing have also adopted Dr. Gmelin’s furnace, namely, the 


machine factory of the Hungarian Government Railway, Buda- || 


Pesth ;the Ozterr Alpine Montangesellschaft, Vienna; the 
Austro-Hungarian Government Railway, Vienna; the Eisen- 
hutte, Undine; Count Waldstein’s Ironworks, Sedlec, Bohemia ; 
and Howaldt Brothers, Kiel, Germany.—Scientijsic American. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
our. , 


THE EFFICIENCY OF FANS, 

Srr,—In a letter in Toe ENGINEER for December 19th Professor 
Smith tells Professor Herschel and myself that we are quite 
wrong, but that we may get right by going back to “plain and 
well-understood hydrodynamic and thermodynamic principles.” It 
— perhaps have occurred to Professor Smith that in that 

-gleaned field there was not much left to discover; but, at any 
rate, Professor Smith’s new equation, whatever may be its value, 
ingeiow mee revolution. > nea ie 

y introducing two steps of approximation, essor Smii 
obtains for the work of bows, ty the rather b e i 


W=V{wh+pd+ 1G) a= 149-0] 


’ By a little reduction the significance of this will be better under- 
stood. Since 1°45 is extremely small compared with 1 in the cases 
= let that term be neglected. Then the equation 

uces to 








Wau V{i 42 SPs 7} 
P2 Ww 29 
Now, by neglecting the work of compression, and treating the air 
as an incompressible fluid of mean density w, I obtained very 
simply in my. last letter an expression, which is in Professor 
Smith’s notation 
W=wVv {x + Pie 4 wo? 
w 29 
Since, in the cases considered, p + ps is extremely near to unity, the 
two equations are sensibly identical—except in the labour of 
obtaining them. 

It seems probable, however, that’ Professor Smith’s a xi- 
mations are not very trustworthy, for the exact expression for 
adiabatic compressior is easily obtained. Going back to the nota- 
tion of my previous letter, let p. p; be the pressures at the inlet 
and outlet of a fan, expressed in feet of air at those pressures ; then 
the work of adiabatic compression from p, to ps is exactly— 


sa (23 — Po) = 2°45 (p3— P2). 
Now, writing down the equation of steady motion— 
pat v2? 2 


e “45 (5—Ps) - 
“< gy +h + 245 (r-p,) - W, 


W=h+345 (pa - no) +, 


where W is the work of the fan per Ib. of air, and is to be multi- 
plied by 0°08 Q for the whole work of the fan. This appears to 
me to give a larger value than Professor Smith’s approximation. 

But now as to the assumption of adiabatic compression in the 
fan. When Prof. Smith states that if the air passes through the 
fan so quickly that no heat is transferred to the walls by conduc- 
tion the compression is adiabatic, his premis does not carry his 
conclusion; for he has fo that besides the transfer of 
heat by conduction, heat may be generated in the air by friction. 
In a fan where usually 50 per cent. of the energy exerted is wasted 
in the fan chamber in friction, the heat so generated is far too 
large a quantity to be negligible. In estimating the work of 
compression, which is a small yew compared with others in 
the equation, the assumption of adiabati pression does not 
seem even approximate. 

Hence in cases which occur in ventilation where the difference 
of pressures is small compared with either of the pressures, no 
expression hitherto given seems to me likely to give exacter results 
than the simple expression— 


Work of fan = 08 Q {ps - ps + st te ~ a} 


where Q is the volume of air in cubic feet, and the suffixes refer to 
the inlet and outlet of the fan. Also p; and py are in feet of air. 
Where the difference of pressure is greater, some estimate of the 
internal work of the air is necessary. Let A B be the 

leading to the fan ; B C the inlet and outlet of the fan; and C D 
the discharge passage. Then Prof. Smith seeks to determine the 
useful work of the fan—for this is what is required in determining 
its efficiency ; the total work is got in other ways—by use of the 
data at Cand D only. But the work between these points is, for 
an elastic fluid, inextricably mixed up with the waste of work in 
the fan, and hence, I think, we must proceed differently. 

In a long pipe, in which the fall of pressure is due to the resist- 
ance of the pipe, I showed, some years since, that the expansion is 
almost exactly isothermal. If the passages through which the air 
flows are of tolerably regular section, especially if there is no abrupt 
change of section at C and D, we may assume the temperature of 
the air to be constant along A B and along C D. 

Let p be the pressure in pounds per square foot; G the weight of 
a cubic foot; v the velocity at any point. Let the suffixes 1234 
apply to the points ABCD. Let F. Fp be the work expended in 
friction per pound of air in AB and CD. Then for the length A B: 





=P3 + 








Pi tP 4 Pe _ Priog Pi 
G, + G. ~G, log. ngs Fe 
For the length C D— 
Ps 4 Ps 4 UP _ Da joe Paap 
G, * 29 G,*29 G, Sep, 


The whole useful work of the fan is the work in overcoming the 
friction in A B and C D, and in giving the energy of discharge. 
Consequently the work of the fan per pound of air is— 

2 2s 92 
Fo 48, 428 = 25 — 2 + Pi fog Pi + P3 log, _P3 
29 29 G, = ep, G, €Ds 
If T. Ts are the absolute temperatures of the airin A Band C D, 
this becomes— 
Useful work per pound of air = 
vf — of Pt Ps 
yt + 82 ( T, log. P+ Ty log. 2) 
where the quantities are all such as can be observed. If the outlet 
is h feet above the inlet of the passages, h is to be added. Fora 
fan taking air directly from, or disc’ ing direotly into the air, 
one of the terms in the bracket disa; If the change of tem- 
perature in passing through the fan is small, as it usually will be, 
and if the air enters and leaves the ventilating system at atmo- 
spheric pressure, the formula becomes approximately— 
Wi = te — OF , Ps, 
ork per Ib. 29 Sata lihe. Me 


December 28th, W. C. Unwin, 
TRIPLE EXPANSION ENGINES, 





Stz,—Not long ago you were good enough to insert a few 
remarks from me i tee su ity of the com; engine 
over the expansion in a single cylinder, and I for similar 


reasons the triple expansion engine would in turn supersede the 
‘ordi compound, Since aap Eiove hed ware cpeertanion & 
‘seeing di ms from engines of this class, and the liberty 
of enclosing a set of three, Figs. 1, 2, and 3, from different makers’ 


‘engines, with a couple, Fig. 4, from ordinary compound engines, for 
lyour com) . You will notice, as was vag be expected, how 
quickly the steam leaves the ideal expansion line in the second and 
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third cylinders, making a total loss of 36 to 40 per cent. in the dia- 
grams submitted. I put great stress on “rapidity of expansion” in 
my previous remarks, and I think it is more to be insi upon with 
increase of working down to the condenser. High-pres- 
sure steam once cut off from the boiler is a very perishable article, 
and cannot be too quickly put through its work. Todo this the 
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ratio of cylinders should not, perhaps, exceed 1, 3, 6, and the 
piston stroke ought to be kept as short as possible, with a high 
piston speed and fine pitch propeller. Three advan’ we 

result, together with steadier ing:—(1) Lighter shafting in 
aes to the horse-power ex! ; (2) @ less range of racing 
with the increased revolutions; (3) a more equable pull upon the 
steam capacity of the boiler, with less inclination for priming. 











pends had ech ape & In these high a 
staying is incompatible with facility for cleaning, which last is an 
absolute necessity in this case. The Board of le will have to 
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ied, all of which the present r is yet far short of. 
Piya are told tho-on in thes eislo noe Ie entaiey 
comes to 28 per cent. is Sa ow at 
the diagrams enclosed. Theoretically it cannot be so much. 
Theoretical effici of the three classes of engines, viz., old at 
ay : at 75 lb., triple at 150. 
oe 
Total prewwures, i Te - 
Let condenser pressurebe.., 7 .. « Tow  7F 
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The diagrams from two ordinary compound engines—Fig. 4— 
compare very favourably with the others sent; one an ordi 
cargo steamer in full steam, giving a total loss of 33 per cent.; the 
other from a much engine, working at a high grade of 
See at CHR Glee ts tee Ce anenon engin ot 
ope in in the triple expansion engine a’ 

t may be my excuse for bling you at such ey - wy 
ae ee * 





COOPER’S HILL COLLEGE. 

first letter to you on the Royal Indian Engineering 
es ee ee was to point out the injustice 
i infli upon other eps poser: colleges by 
regulations and scheme of maintenance of the 
at Cooper’s Hill. A discussion has arisen song | 

of the college itself as a place for the education o’ 
engineers. On this point I neither have said nor intend to 
one dent has brought 
arguments which I have used to 
above letter, and with his letter 
however, one or two points raised 


's Hill on Furlough” says—December 5th—that he 
is not aware that the number of candidates has ever been less than 
number required by the Government, and doubts the falling off 
referred to by me—November 21st. I therefore quote the follow- 
ing words from the second report of the Royal Commissioners on 
hnical Instruction, p. 414:—‘‘Owing to the doubt which pre- 
vailed some years ago respecting the continuance of the school ”— 
i.e., Cooper’s Hill College—“ the numbers fell off considerably.” 

(2) It is due to Mr. Bower to ay Sonny the word “‘ itself” in my 

ter, December 5th, should have been printed in italics, and then 
he would no doubt have understood my meaning, for I do not 
admit that at present Cooper’s Hill does advertise itself. Again, 
with reference to the examinations, I ewan Hs that no 
examination existed which was ‘‘ entirely in the hands of the pro- 
fession.” This is the whole point of my argument, for of course 
Cooper’s Hill has a series of carefully marked examina- 
tions, and so has every other well-conducted co - in the country ; 
but this is a very different thing to that which I was referring to 
in my letter. 

(3) Icome now to what I believe to be the only serious answer 
to myarguments. I have all along plainly spoken of public money 
with the deliberate intention of conveying exactly the impres- 


sion which your vray aye of last week characterises as 
i ing. It must obvious that upon the assumption 
that it is the taxpayer of this country who has to make 
the deficit for the Royal Indian ey enpe: | Co! 
injustice was based. I must again refer to 

mmissioners on p. 413, of which it is stated 
that “‘ it is now nearly two years since the school was thrown open 
to students training for the engineering profession g lly, having 
been till then — maintained by the Indian Government for 
the education of engineers for the Public Works’ Department of 
that country.” A) from this, it seems so that the 
Indian Government, which objected so strongly to pay for the 
education of its own should yet be content to pay for 
the preparation of engineers for other countries, that it will require 
something more than the mere assertion of an anonymous corre- 
— to prove the existence of such an anomaly. I must 
‘ore ask the individual in question to substantiate his state- 
ments, in which case I shall certainly have to modify my own. 
Should he, however, fail to do so, I must ask him to acknowledge 
the justice of my original charges. H. 8, HELE 


University Co! Bristol, 
Danaher se. ‘ 


ELECTRIC CABLES, 
letter published in your number for the 19th inst., 
Mr. Johnstone avoids the point at issue, which is, whether pure 
sand—I have all along discredited the use of chemically-charged 
sand, as sand with lime would be—could in the 
act upon lead. Mr. Johnstone’s statements clearl 
—_ action could take place lead 
of the colouring impurities of the 








water, as Mr. Johnstone states. 
shows by this statement that he 
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metallic base, though its colouring impurities have metallic bases. 
What I stated was that by no probable natural p could such 
metallic bases of the colouring impurities be separated from the 

uartz with which they are associated so as to act on the lead, 

his is a very different statement. Ido not think that even Mr. 
Johnstone could characterise dissociation by means of hydrofluoric 
acid or by fusion as probable natural processes, My reason for 
poe | Mr, Johnstone to explain the galvanic action which he 
stated took place, and to mention the electrolyte and give equa- 
tions for the reaction, was simply because I had a shrewd suspicion 
that he did not understand what he was writing about. His letter 
confirms my suspicions. 

As for his experiments on the explosion of gases, that matter is 
altogether irrelevant. Ihave no time to look into them. Are 
they like the experiments cited in his letter headed, ‘‘ What is 
Electricity?” published in your issue of the 12th inst., and which 
“prove” that ‘‘ electricity must be a kind of matter?” Mr, John- 
stone is surprised that his experiments have not caused scientists 
to alter their views as to the nature of electricity. I am not. 

If the sand to be.obtained at Greenock was not sufficiently pure, 
and individual peculiarities of the case favoured the employment 
of peat, the engineers were right in using the latter. The decision’ 
could not have been left to abler hands, Peat, as I have all along 
said, is by no means a bad material, though I consider sand to be 
preferable in most cases because it does not retain water. Sugges- 
tions on the part of your readers of other materials which might 
be tried would be welcome, and some result of practical value 
might then arise from this correspondence. J. G. LORRAIN, 

36 and 37, Brooke-street, Holborn, London, E.C., 

December 29th. 








THE VICTORIA ELECTRIC LIGHTING INSTALLATION, 

S1r,—With reference to your interesting account of the Victoria 
Electric Light Station, may we be allowed to point out that the 
small cut-outs and safety fuses by which the mains and branch 
wires are protected against excess of current and danger from 
fire were supplied by this company, and are on the principle 
invented by Mr. Killingworth Hedges? We feel sure that Messrs. 
Crompton and Co, will confirm our assertion, that a reliable safety 
fuse is one of the most important points in an electric light 
installation, and after careful experiments with the system intro- 
duced by Edison and others, we are convinced that Mr. Hedges’ 
mica foils are the ae kind which require no attention after 
being once properly fixed, and do not suffer any alteration in their 
melting point 5 the continual passage of the current. 

P, WALTER D’ ALTON, M.I.M.E., Manager, 
For the Globe Electrical and Engineering Company. 
20, Dartmouth-street, Westminster, 8. W., 
December 29th. 





WHAT IS ELECTRICITY ? 

Sir,—The letter of Mr. Davies in your previous number is all 
assumption and theory, without a single fact to support them, 
whereas my letters to you of May, 1882, and the 8th ult. were 
written for the purpose of drawing attention to electrical 
phenomena which demonstrate that electricity is a jar kind 
of matter. If Mr. Davies will repeat my experiments, and 
endeavour to prove that these electri¢al phenomena are not facts 
which demonstrate that electricity isa kind of matter, he would 
be doing some service to science. But until he or some one else 
has repeated my experiments, and has uced proof that the 
said electrical phenomena do not demonstrate that electricity is a 
kind of matter, I shall continue to maintain that the man who 
publicly asserts that electricity is merely energy and not a kind of 
matter, is propagating falsehood and not science. 

8, Dalhousie-terrace, Edinburgh, JAMES JOHNSTONE. 

December 22nd. 





STEEL GUNS. 
Srr,—Will you allow us to correct an important error you make 


in your article on ‘‘ Whitworth Guns and the Times,” as published | going far 


in your issue of December 26th. You say: “If the gun of the 
present day differs from the original Armstrong in consisting 
wholly of steel, it differs from the original Whitworth gun in 
being built up. The metal doubtless we owe to our steel makers, 
the principle of construction is in a great measure that of Arm- 
strong. much so, that neither Krupp, nor Whitworth, would 
dare to employ one of their — td steel cast guns for the 
work now demanded.” The italics are ours. 

We beg to inform you that we never have made a solid steel 





gun. Every naval gun we have made has been built up. 
Sir JosepH WHITWORTH AND Co. 
Ashton-road, Op w, hest 
December 31st, 








THE ENGINEERING TRADES. 

Messrs, Matueson AnD Grant, of Walbrook, in the 
half-yearly trades’ report say :— 

The year opens with dull and uncertain prospects for the staple 
trades of the coun’ During the past twelve months there has 
been a slow but continuous fall in values, and the depression in the 
iron trade which had become so serious in the autumn of 1883, and 
which has grown steadily worse ever since, is now more severely 
felt by the engineering trades than at the time of our last report. 
The leading firms in most branches have been fairly well employed 
= now, the manufacturers who have suffered most being those 
who are dependent on the great industries of agriculture, sugar 
manufacture, iron-making and shipbuilding. The unprecedented 
cheapness of wheat and sugar which has pressed so severely upon 
the wers has, however, been of immense advantage to the 
working population, who have been able to tide over dull times 
with less loss and suffering than would under ordinary circum- 

tances have occurred. Abroad the same dulness to trade exists 
without always the same ameliorations. In France, bounties and 
protective tariffs have so choked and burdened trade, and so effec- 
tually restricted export, that manufacturers and workmen are in @ 
far worse condition than here ; in the United States the falling off 
in trade is greater than in England, there is little export of manu- 
factured goods, and the cheapness of food alone renders this 
depression endurable; in Germany reduced prices, unprofitable 
trade, and low wages also prevail, but the export of manufactured 
goods has been maintained, and in some directions increased. 

Iron.—There has been a considerable reduction in the consump- 
tion of Pig iron, both for home use and export, but owing to a 
better understanding among makers than on former similar 
occasions of depression, the output has been proportionatel: 
reduced, and prices have not fallen to the worst level of 1879. 
The rolled iron trade is in an unprofitable condition, ee in 
the shipbuilding districts. In the North of England the weekly 
output of plates, which had grown from 6000 tons in 1880 to 

tons in 1883, has fallen to 7000 tons. The effect of this 
diminution on prices has been partly neutralised by the steady 
demand for structural ironwork, and a partial compensation is 


found also in the increasing use of steel. 

Steel.—The combination between the lish and continental 
rail makers to restrain excessive titi the face of a fallin 
demand has been fairly maintained, and prices have dhe 
steady at the rates which were established last ee Soe 
from £5 per ton for heavy sections to £6 for light sec , these 
rates being for considerable contracts, and not including accessories. 
But while this combination enabler some of the less modern works 
to make rails without loss, it reduces the output of the 
newor factories which with free competition would monopolise the 
trade. - The output capacity of this country is about one and a-half 
million tons per annum, a total which much exceeds the demand. 
In the United States the capacity is even greater, there is no 








export trade to assist it, and the present prices of 27 dols. per ton 
are unremunerative to most of the factories.. In England the basic 
rocess is hardly ted at all, the low price of English and 
—— hematites giving the ordinary Bessemer process an 
vantage. In Germany the economical conditions appear more 
favourable than those in the North of England to the basic method 


and coming he last six months mines in Cuba have been opened, 
from which non-phosphoric ore yielding 65 per cent. of iron has 
been obtained. e native ores available to the American steel 
makers are at present obtained principally from Lake Superior and 
Missouri, and the cost of railway carriage allows the foreign ores 





and about 4000 tons of steel per week are so produced. The trade 
in foreign orice, Begs of the most notable results of the 
Bessemer invention—has enormously developed during the last 
five years, the greatest supply coming from the well-known Bilbao 
Mines in Spain, where at present large stocks have accumulated. 
Spanish, Elban and African ores are ss gr '8g to the United 
States in large quantities, but the raising of the import duty to a 
fixed rate of 3s, per ton; coup with the depression of the 
American steel trade, have reduced the t sent twards, 








to pete at the steel works in the Eastern States. The pro- 
posed reciprocity treaty with Cuba, which would tly reduce the 
import duty, is, therefore, keenly opposed by the owners of the 
American mines. 

Steel for structures continues to approximate in price to iron, 
and for large sections is as cheap. Steel sheets are increasing in 
use for tin-plates, and steel hoops are likely to altogether super- 

e iron hoops for baling purposes. 

The following table summarises the fluctuations in value during 

the last five years :— 














Per Ton. 
January, | January, January, | January, | January, | July, January, 
1880. 1881 } 1882. 1883. | 1884. j 1884, | 1885. 

£8. d. £84.| £8. 4. £sn4a4| £ada/! £64 £8. d. 
Steam coal, f.o.b. at Cardiff .. .. .. 08 9 096; 010 9 O11 0 012 0 011 6 010 9 
West Hartley coal, f.o.b. at Newcastle 0 8 6 08 6 09 0 090 09 6 09 6 090 
Pig iron at Glasgow, No.3 ..... .. 3.6 6 212 6 211 0 29 0 23 6 21 6 226 
Pig iron et Middlesbrough, No. 3 212 0 200 230 22 6 116 6 117 0 115 6 
Iron ship plates at Middlesbrough .. 8 5 0 615 0 726 610 0 512 6 500 417 6 
Iron bridge plates in South Yorkshire 900 75 0 715 0 8 00 750, 614 0 612 6 
Steel ship and bridge plates... .. .. 14400 12 0 0 1010 0 10 00 810 0 | 715 0 700 
Tron Oy ee Se ee 700 515 0 6100 {| 500 800} _ _ 
Steel rails, f.0.b... 85 0 610 0 , 610 0 55 0 410 0 500 500 








Scrap iron and steel remain at low prices of the summer—namely, | 
about 45s. for heavy scrap iron, f.o.b.; old spring steel, about 49s.; 
old iron rails, about 53s.; old steel rails, about 54s. Italy has 
lately been the best foreign customer; the export to the United 
States has nearly ceased, most of the few shipments thither having 
been to San Francisco. 

Iron and steel shipbuilding having advanced each year from 1880 
by in culminated in 1883 with an unprecedented 
activity on the Clyde, the e and the Tees. The accumulated 
ton: since ex e wants of the carrying trade, and as 
diminished exports intensified this superfluity the building of new 
steamers was almost entirely stopped. The worst seems to be past; 
there are fewer steamers out of employment, the losses at sea 
demand renewals, and the reduction in cost is again tempting 
capitalists to build. There is also the prospect of new war vessels 

ordered from private yards. The advantages and experience 
of ish shipbuilders are unequalled, and even those foreign 
nations which in other branches shut out imports by protective 
tariffs, cannot afford to do so in so vital a matter, but prefer to 
serve their own interests by purchasing here. The attempt to 
a the shipbuilding trade in France by bounties has signally 
failed. Several new ls have been established, but as those 
viously existin, iced for the need of the country, the new 
Pectarles have yon intensified the home competition and entirely 
neutralised the profit for which the bounty was given, while the 
quality of English steamers and the speed with which they can be 
built still brings French purchasers to this country. Improvements 
continue to be made in the design and construction of steamers. 
The use of steel boilers of improved form allows higher pressure of 
steam, and the compound principle is likely to be further developed 
with a economy in fuel. 

Bridges, roofs, structural ironwork have not been so cheap 
for many years as they are at present; from £12 to £15 per ton 
embracing most of the prices for structures of ordi ind, any- 
thing dearer than these rates being for complicated orlight structures. 
This cheapness is caused partly by the low cost of material, y 
also by the economies in manufacture which modern i 
allows, and also by the of competition. At home there is 
@ constant and i le flow of work from the railway companies 
for widenings and station extensions, the demands for these purposes 
i to compensate for the absence of new railways. There is 
no branch of Oe eognoering trade more dependent than this on 

orders. and Australia are the princi hasers at 
i ly to increase 
Sea aa trial mama ea 
engineers have, i airly w 
employed during the year, but during the last few months there 
has been a considerable falling off, and the immediate 
are not favourable. Any general improvement in ie would, 
however, benefit manufacturing engineers immediately, as i 
any kind of new enterprise which does not need their 
services. As all branches of the sugar trade continue dull, those 
piclne dant tee sibddennting sod walle fue of ail 
growing ‘or refrigerating and venti apparatus 0 
kinds. The exhibition just opened at New Gules will bring 


together an unprecedented collection of machinery for the treatment | 1885 
tton. 


and manufacture of cotton. 

Ironfounders throughout the country are ill-employed, the com- 
petition is keener than ever, and prices are very low. 

Locomotive builders continue busy, but the keen competition and 
low prices at which new contracts are taken indicate a want of 
faith in the prospects of thecoming year. Very considerable orders 
have been given out and more are expected from India, Australia, 
and South America, but another large factory has been established 
in Scotland, railway workshops are increasing, and any reduction 
of the demand would produce the same depression which marked 
this branch of trade in 1877-9, 

icul: engineers feel severely the continued depression of 
the farming interest, and, notwithstanding the abundant harvests, 
the low price of wheat affords no in for outlay in the purchase 
of new machinery and implements. Not only at home but in the 
colonies and foreign countries which look to England for their 
machinery, a forced retrenchment has reduced greatly the usual 
demands. Those manufacturing firms suffer least who are not 
dependent entirely on agriculturists, but who make steam engines 
and machinery for contractors and other purposes. At the Smith- 
field Club Annual Cattle Show, just held in London, there was the 
usual display of machinery, but except trifling alterations in detail 
there are no novelties or improvements to record. 

Railways and other public works on which the manufacturing 
trades so much depend are not at present very active in this country. 
No new railways of magnitude are projected, and there is a truce 
between the great companies whose rivalries have in the past given 
so much employment to engineers. The number of private bills 
deposited for the coming Session of Parliament is much less than 
that of last year, and the prospects of those who assist in the pre- 
liminary work of new lines are correspondingly dull. Most of the 
companies a eves for extensions and widenings, and these 
with similar undertakings already sanctioned will afford much work 
for contractors. In London the old scheme of an underground 
line from Euston to Charing-cross is likely to be authorised, and 
further development of the Metropolitan system will probably be 
carried out during the next few years. The completion of the Inner 
Circle Railway and its connection by Whitechapel and the East 
London Railway through the Thames Tunnel opens out an nays 
ant link with the Southern lines. The large new Barry 
Works at Cardiff are going on; the improvements of the river 
Ribble at Preston are also commenced; the Tilbury Docks approach 
| sso ee ane Go seomeien ¥; a | Menshorier jon are 

etermin: again powers for their great project. 

Hydraulic transmission and distribution of power which has 
hitherto found its chief development at docks, rai stations, and 
steel works, has been e in anotable manner during the past 
er we station in London, many miles 


From one central 
ydraulic main pi ve been laid under the paving of the 


principal streets of the City and Westminster. By means of the 








pum: engines and accumulators at the central station, a pressure 
Equal toabeut 700b, to the inch is maintained in the pipes, this 


great force allowing cranes, elevators, and other machinery to be 
worked in warehouses, and factories with mechanism occupying 
little space, without the risk and trouble which steam or other 
motors involve. The high-pressure water can also be applied 
instantaneously in combination with the ordinary municipal supply 
to eject water for fire extinction with a force greater than that of a 
steam fire-engine. Compressed air, which is so useful in mines and 
for special purposes, is not adapted for cheap and general distribu- 
hy and schemes at present projected for so using it will probably 
ail, 

Though much of the trade of the country at present shows little 
profit, it is in other respects in a sound condition; there is an absence 
of speculation, manufacturers were never better equipped than 
now for a revival when it comes. But with every revival in trade, 
the producing power of the country is increased, and greater there- 
fore is the yal when the next depression comes. While England 
is rapidly losing the custom of those countries which have manufac- 
turing facilities of their own it is satisfactory to know that only in 
a few countries like Belgium and Germany is the loss due to direct 
a and that where the prohibition is due to protective 

iffs, the latter entirely prevent competition with us in the non- 
manufacturing countries open to all. In these the field is vast 
enough for many years to come. Spain is about to grant us the 
most favoured nation tariff. In India the construction of stategical 
railways in the north-west, which has been going on for the last ten 
years, will be followed by extensions in other directions, and the 
aggregate mileage of the empire will for; mere renewals afford much 
employment to makers of railway material here. In the Australian 
colonies large sums have been voted for public works, and the attempt 
to manufacture material instead of importing it rests at present 
on too unsubstantial a basis to cause much apprehension here. In 
Canada the approaching completion of the trans-continental line 
will develope subsidiary railways and other works on the Pacific 
Coast; in South Africa, when the present war troubles are 
settled, there are certain to be important extensions westward and 
northward, with outlet to the east coast at Delagoa Bay. In the 
Argentine Republic the success of the railways is inducing the in- 
vestment of much additional capital, and the completion of the 
Trans-Andean line to Chili is likely to be accomplished. i 
has need for railways beyond her present means, but the delay is 
only temporary ; in Mexico the northern lines recently constructed 
have exhausted all the available credit, but progress will soon 
recommence, and as the attempts of the United States to obtain a 
preferential custom’s tariff against this country have not suc- 
ceeded, most of the railway material is likely to be made here. 
The Panama Canal, when finished, will revolutionise Central 
America in the interests of civilised . In China there 
are significant signs that the country is about to be opened to 
European improvements, and that the telegraphs already suc- 
cessfully established will be followed by railways ere long. 








THE next meeting of the Bath and West of England Society will 
be held at Brighton, from Monday, June 8th, to Friday, June 12th, 


e 


WEATHER SIGNALS IN THE UNITED STATES.—A valuable exten- 
sion has just taken place in connection with these signals. Pro- 
fessor Mell, Director of the Alabama Weather Service, announces 
that through the liberality of the chief signal officer and of several 
railways, daily weather signals, predicting changes of weather and 
temperature, will in future be dis layed at upwards of 100 tele- 
grap stations in that State. The predictions will be received 

y the director at an early hour every morning from the Signal 
Office in Washington, and then promptly distributed alung the 


railways. On paying for the cost of tie signal flags, about 6 dols., 
any town or ph station will receive free telegraphs warning 
of the daily weather changes. Only about five minutes are required 


to set the flags. A similar system has been for some time in opera- 
tion in Ohio and in a portion of Pennsylvania, and will doubtless 
now have still further extension. 


AcETATE OF Sopa HEATERS.—For the last two years experiments 
have been making toward the warming of cars by means of a heat 
giving material, which continues for several hours to throw out 
heat with approximate regularity, for a time depending upon the 
original degree of heat impa to the liquid. The cars of the 
De Kalb Avenue line, Brooklyn, seventy in number, have been 
heated by this system during the last winter to the satisfaction 
of the company, and presumably to that of the public. A large 
iron pipe containing the compound passes under each seat of the 
car; through the centre of the pipe runs a smaller pipe, through 
which steam is passed when it is desired to heat the compound. 
When heat is applied to the pre from a steam boiler in the station, 
the crystals in the acetate of soda used are liquefied, and remain so 
until the temperature begins to fall perceptibly. Then the crystals 
begin to form, and the liquid throws out an increased heat. A 
thermometer taking the temperature cf a pipe of the heated com- 

und shows that during the first hour or two there is a slight fall 
in the temperature, then a sharp rise while tallisation takes 
place, and then a gradual fall. A record of the temperature of 
one car kept during twenty days showed that after each run of 
sixteen miles, the temperature of the car was upon an average less 
than one degree lower when the car returned to the station than when 
it started out. |The cost of heating cars by this system is said, by 
the company which controls the patents, to be not more than for 
stoves, Mhile the heat is pleasanter and the atmosphere is free 
from gas and smoke. The compound in the pipes will last for an 
indefinite number of years, for all that is known to the contrary, 
being hermetically sealed. This company now proposed to intro- 
duce the same system as an improvement on heating by ordi 
steam radiation. Steam coils often heat too violently in smail 
rooms, and either give too little or too much heat. By using the 
steam to heat a reservoir of the compound liquid, the steam can be 
turned off when the room is sufficiently warm, and the reservoir 
will continue to throw out a constant amount of warmth for 
several hours, A small 


pipe full of the compound, 3ft. Jong and ~ 
4in, in diameter, is made i 


or heating private carriages. 
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A GREAT VACUUM 
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* THE engraving above shows probably the largest vacuum | 


pan ever built, recently constructed by Robert Deeley 
and Co., at their works, foot of West 32nd-street, New York 
city, for the California Sugar Refinery, San Francisco., Cal., 
Claus Spreckles, president, The body of the pan is of iron, 
l1}in. thick, there being four perpendicular sections, two dome- 
ike sections at the top and one bottom section, all accurately 
and carefully fitted and bolted together. The inside diameter 
is 17ft., the height being 31ft. 7in., and the height to top of 
overflow 42ft. 6in. The capacity of this is about 
1000 barrels, or over 100 tons of sugar at each “strike,” the 
time required to make a “strike,” or sufficiently exhaust the 
water from the juice before treatment by the centrifugal, being, 
under ordinary conditions, three hours. 

The principle on which a vacuum pan is based is the fact that 
the boiling point of water, syrup, or any liquid, is in part 
dependent upon the pressure of the atmosphere, the tempera- 
ture at which the liquid boils being higher or lower, according as 
the atmospheric pressure is increased or diminished. In prac- 
tice with these pans the liquor is boiled at a temperature of 
110 deg. to 120 deg. Fah., so there is no danger of burning the 
sugar, the inversion of sugar is reduced to a minimum, and the 
rapidity of the operation is greatly increased. A pan of this 
size must necessarily be of great strength in order to resist the 
atmospheric pressure, which increases according as the vacuum is 
more perfect. The arrangements for heating will be readily 
understood by reference to the illustration, the copper coils for 
this purpose presenting a surface of over 3000 square feet. 
There are eight of these separate coils, five being of 4in. diameter 
and three of 5in. diameter, affording sixty-nine inlets and out- 
lets, and connected with eight steam trunks, two of 8in. and six 
of 12in. diameter, the steam being supplied by a 30in. main. 
Every facility is given for easy working, all the main valve stems 
being carried to convenient positions on the working platform, 
from which also the strike, or discharge valve at the bottom of 
the pan, is operated. This valve is 20in. diameter. The pan is 
charged with the liquor through two 6in. valves, controlled on 
the working platform, the atmospheric pressure readily forcing 
the liquor in. The cane juice, with which the pan is charged, 
usually gauges 25 deg. to 30 deg. Baume, or about 10 Ib. 
to the gallon, and when discharged it is about the -consis- 








tency of thick mortar. It is intended, in operation, that 
this pan will be filled with liquor only to a depth of 18ft., 
leaving 8ft. vapour space above within the pan itself, 
besides the room allowed in the great pipe leading from the top. 
There is a spray catcher or intercepter in the dome of the pan, 
and the vapour pipe leading up from its top is 6ft. in diameter. 
Situated in this vapour pipe, between pan and condenser, as 
shown on illustration, is a portion enlarged to 10ft. diameter 
forming a trap to catch any overflow, which can be returned to 
pan or tanks, as desired, and thence the 6ft. vapour pipes con- 
tinue to condenser, which is 8ft. diameter and 28ft. high. The 
condenser has two 8in. perforated injection pipes and four 
scattering plates. The pumps which make and maintain the 
vacuum are connected with the condenser, forming what is 
termed a dry vacuum. The pan has two of what are styled 
lock proof-sticks, for removing and testing from time to time a 
small quantity of the syrup, but these proof-sticks are in reality 
tubes with nicely fitted valves and a piston for removing the 
syrup without destroying the vacuum. There are also eight 
eye-glasses arranged in different positions to enable the operator 
to keep a cunstant watch on the work going on. inside the 
pan. A barometer and thermometer are also connected with 
the interior of the pan, by which the extent of the vacuum and 
the temperature of the contents are indicated at a glance. 
Formerly vacuum pans were built almost exclusively of copper, 
but of late years cast iron has been the choice, only the heating 
coils being of copper, the coila being so fixed as to prevent their 
vibrating during the boiling, and allowing for expansion and con- 
traction without strain. 

Besides the amount of fuel saved and the economy of con- 
ducting the sugar manufacture with a pan of such size as this, 
where the work can all be so easily overlooked and the 
minutely regulated, probably the greatest advantage of all lies in 
the largely increased proportion of sugar thus gained, and the 
comparatively small quantity of mol which each “strike” 
affords. By such improved pans thé yield of sugar amounts to 
six or eight hogsheads to one of molasses, while by less improved 
means only two or three hogsheads of sugar are obtained to one 
of mo 

The whole work was completed in four months at the Deeley 
Ironworks, the order having been received July 10th, while the 








PAN. 


pan was being taken down for shipment the second week in 
November.—Scientific American. 








New Ticpury Docks.—An important arbitration, arising out of 
the original contract for the construction of the new Til 
Docks, is proceeding before Sir F, J. Bramwell, F.R.S8., wit 
Mr. J. A. Radcliffe as legal assessor. Messrs. Kirk and Randall, 
contractors, are the plaintiffs, and the East and West India 
Dock Company the defendants. The amount claimed is over 

000. Mr. Webster, Q.C., and Mr. C. A. Cripps are counsel 
for plaintiffs, and Mr. Bradshaw Brown is retained as valuer ; 
and Mr. E. H. Pollard and Mr. K. Digby represent the dock 
company, with Messrs. Fuller, Horsey, Sons, and Cassell, as 
valuets.— states Gazette. 


Tue First SLEEPING Cars.—The Chicago Inter-Ocean gives 
the following as reprinted form the Baltimore Chronicle of October 
3ist, 1838 :—‘‘ Beautiful railroad cars: The cars intended for night 
travelling between this city and Philadelphia, and which afford 
berths for twenty-four ag in each, have been placed on the 
road, and will be used for the first time to-night. One of these 
cars has been brought to this city, and may be ins by the 

ublic to-day. It is one of the completest things of the kind we 
| Seon ever seen, and is of beautiful construction. Night travelling 
on @ railroad is, by the introduction of these cars, made as com- 
fortable as that by day, and is relieved of all irksomeness. The 
enterprise which conceived and constructed the railroad between 
this city and Philadelphia cannot be too highly extolled, and the 
—— Avery ~— who now have ———— hye watch- 
ing over comfort of the passengers, an e great expense 
innaed for that object, are worthy of praise, and deserve, and we 
are glad to find receive the approbation of the public. A ride to 
Philadelphia now, even in the depth of winter, may be made with- 
out inconvenience, discomfort, or suffering from the weather. 
You can get into the cars at the depdt in Pratt-street, where isa 
pleasant fire, and in six hours you are landed at the depét in 
Philadelphia. If you travel in the night you go to rest in a 
pleasant berth, sleep as soundly as in your own bed at home, and 
on awakening next morning find yourselves at the end of your 
jo , and in time to take your passage to New York if you are 
bent _— Nothing now seems to be wanting to make railroad 
travelling perfect and complete in every convenience, except the 
rar oe of dining cars, and these we are sure will soon be 
in :" 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 
Tue Lieutenant-Governors of and of the North-West| Ar the close of 1883 ne vee te tee Seth Toles Oy week ae tents were lodged in the English 
Provinces meet at Sonepore ear! tie meath Sr Ropurgen of |s employing 5481 men a ~ oo ee Patent-office last i 
formally opening the Bengal and North-Western Railway. 521,457 tons, valued at 21 301,9 941 BRE ES . wea sion of gunpowder has ooourred at a gun- 
Tue Board of Trade have intimated to the of the “iy Now South Wales there are in Bad cy hty-four iron | smith’s shop at Kralup, in Bohemia. The concussion was so great 
Channel Tunnel that if the Bill which has been recently deposited an a ag a foneari ep a rae a as to destroy three houses and three persons, 
by them in the Private Bill Office is persevered with, it will be the | MAC nisi, ehginoers, ae ee Sn, See eee A NUMBER of scientific men in Paris having founded » club caled 
duty of the Government to oppose Mdm args ~waE: ° e employing ae ae “La Science,” for th of dining together at stated times, 
- no, re ee the , : ENT excavations at Worms broug t to lig t about 400 metres recently entertained Ii. Chovrenl at « banquet. 


the Imperial 

eg Denperty of the Comptoir fh them 5 de 

Paris ; Fitalis, an engineer. ve arrived in Constantinople 

on @ mission in connection with the junction of the Turkish and 
Cone Heaage. 


a he eee alee ces per cent. for the 
The number of carried has been nearly half a 
milion, At the ann eran Sag held in Birming- 
mk Tuesday, the chairman, Mr. C. Ca poy + 


ions 


sion to Cleat or elsewhere. 


THE Public Works Committee of Birmingham have, it is stated, 
come to the decision not to recommend any Bills for new tramway 
routes within the borough — the f session of Par- 
—— — yi. whys aut the ger ye that are to 

e during se’sion e moters e ae ae 
pc » and also of the Chica Pram The 
co eeling is that these two schemes fiver are a much- 

esired extension of the tram system, and the committee, it is not 
unlikely, will be requested to reconsider the decision. 


THE following manner of obtaining materials for litigation with 
a view to a judicial ruling upon a disputed point between the 
Dudley and Stourbridge Company and the mg ye “eo 
Tramways Company oor ad on Tuesda: 
engine and tramway car bel: 
Birmingham District Steam ways Company made its way 
from the top of the Tipton-road into the Market- 
thereby passing on to the rails belonging to the Du and Stour. 
bridge Steam Tramway Company. It was understood that this act 
was taken to try the legal rights of the Staffordshire Company to 
travel over that portion of the road indicated. The managers of 
the line were present. All passed quietly, the Staffordshire engine 
and car remaining only a few minutes. 


THERE has been a rapid advance in the use of Pullman cars. It 
appears that in August, 1867, the Pullman Palace Car Company 
had only contracts with six railways, covering a mileage of 5000 
miles, and the gross earnings for the first year of the company’s 
existence, ending July Bist. 1868, were 258,000 dols. On July | tion 
3ist, 1883, the company had contracts with no fewer than sixty- 
four railways, covering 62,270 miles; and on July 3ist of the 
present year it held seventy-two tract 69,144 miles 
of road. The gross camings last year were 8,4.279 dol, and 
the lus, being excess of ue over ordi y disbursemen 
was 1,192,694 dols. The shops and plant at Pullman were val 
at 6, 434, 828 dols., the cars and equipment _ 11 — dols., and 
the office building i in Chicago at 649,252 d The total assets 
are 26,169,382 dols. 


THE new extension of the London and North-Western Railway 
from Sutton Coldfield to Lichfield has been ed for passenger 
traffic. The first train left Birmingham at 7.10, 0, calling at Sutton 
Coldfield at 7. a - arriving K. — 7.50. _ Among the 
passengers was utton, gen ; Mr. Evans, 
contractor for the new line; Mr. Foxlee, resident 
_— friends and residents of Sutton Coldfield. A large number 

mgers proceeded by the train at each of the stations. 

Fo owing the passenger train was a light engine belonging to Mr. 
Evans, the contractor, and while doing some shunting on a tempo- 
rary line laid for the convenience of new at the back 
of Shenstone Church, William Field, a was knocked down 
and run over by the light engine. Both legs were nearly taken off, 
and he died shortly afterwards. The unfortunate man had alread 
. lost an arm through getting entangled in some machinery. 


THE Dutch Society for the Promotion of Local Rail and Tram- 
ways offers a prize of 300 guilders for the best means of reducing 
and diminishing the pull and strain upon the horses in bringing 
the tramcars into motion and to their normal speed, either by 
utilising and turning to account the force wasted by frequent 
application of the brakes, or by any other contrivance answ 
the same purpose. The apparatus must “be so constru 
as to allow of its being used in both , when the car is 
in motion. Clear and distinct duplicate drawings or models—the 
latter are preferred—must be sent in franco on or before Jul: a 
1885, to the Secretary of the Society, Balistraat 2b, the 
and must be provided with a mark or symbol. The name 
address of the sender must be enclosed in a sealed letter with the 
same indications on it for identification. The letters con the 
es +4 a of the —— or senders eb egg plans will be 
open: y the directors o' e Society, and the yjector or 
jectors will be requested to produce at their own + tema and cost pen 
their apparatus in such a manner as to allow of its being salto’ to to 
one of the tramcars of the Amsterdam Omnibuses Company, before 
a 1886. After each apparatus has been in use and practi- 

ly tried on such a car for one month, the jury will make its 
award, which must be published before August 1st, 1886. The 
apparatus will remain the property of the inventors, who are at 
perfect liberty, if they choose, to take out patents for them. The 
managers of the Society may come to an agreement with the 
inventor of the prize apparatus as to the compensation to be 
granted should the apparatus be used on the lines of members 
of the Society. The drawings and models to which no prizes have 
been awarded will be kept secret and forwarded to the addresses 
given by the senders. 


THE Dutch Society for the Promotion of Local Rail and Tram- 
— publishes the offer o' rize for the best answer to the 
lowing requirements :—. foun gee of control of the passenger 
pee by tram. In judging of th 
points will be taken into consideration. 
simple and not too rus A in practice. 
trouble as to th ng 
(3) Frauds on the part of “the public and on the part of 
guards must be reduced to a minimum. (4) It must afford com- 
_— statistics as to the number of passengers conveyed and the 
tance travelled over by them. Existing systems may also com- 








e answers the following 


(2) It must cause as little 
s and a minimum of delay. 





pete. Specimens of the tickets and the other papers, &c., requi- 
site for a due control must be sent in. The answers must be sent 
in not later than July Ist, 1885, free to the secretary of = 
above-mentioned Society, Balistraat, No. 2b, the Hague. 
answers may be written in the Dutch, French, German e coglish |S 
languages, sparing the half of each side of the leaf —folio—but not 
in the a os own handwriting. The contributions may not be 
signed by the author himself, but must be identified by another 
name, by a proverb or some other symbol. The same symbol must 
appear on the sealed letter acco! ying the answer, which letter 
must contain the name dey of the com 

prize is awarded, the above-mentioned letter 


+h. 


be 
six after the jury has made its award; the 
sender may demand the return of his answer on the 
symbol used by him, and that within six months. The prize | of the: 
age po tg = those - a penny nay range end fe 

ts) e, remain the property of the Society. e 
answer accepted by the jury receive a prize of 300 guilders. 
If the jury consider that none of the prizes submitted to them are 
deserving of the prize, the Society may, if it thinks fit, divide the 
300 guilders among those who have sent in the best answers, 





(1) The system must be | gradually 


itor. If no| then 
rard the [elon 





of Roman pavement and a large number of objects of great interest, 

including some which afford a hint to manufacturers, namely, | . 
eee one, made of glass. 

there was but one telegraph line in China, 

namely, iy, ance, to the sea. Now the capital of Southern China 

seely, Sin metropolis in the north; and as Canton has been 


t in communication by telegraph with the frontier of Tonquin, 
e telegraph now ee unl e from P ines 
north to the most southern boundary of the Chinese Empi 


a@ message either from phe sey or Pekin might reach 
© | quaxters of the Chinese forces on the Tonquin Sopliesion Seka 


_ THE Société de yam Commerciale, in the last issue of its 
contains a brief report upon ~ ‘tin mines of Perak. In 

wer Perak and Kinta, the ee districts are Olon- 
Kinta, Chandenong, Chemor, Y: han-Baron, which 


exported last year 1038 tons, while the Sul tin exports of Perak 
have risen foams 3054 to 5444 tons in four years, their total value 


being estimated at £4,500,000. The market for Siamese tin, which 
is much superior to that of the Siam mines, is at P » and 
from thence most of it is exported to England and her jonies 


and the United States. 

Some idea of the progress of agriculture in New South Wales 
may be inferred from the fact that ergs uantity of land under 
cultivation at the close of 1883 was as follows:—Wheat, 289,757 
acres; maize, 123,634 =a barley, 5081 ge oats, 17 810 acres ; 


rye, 1140 acres ; ; ym Fam a8 acres ; sugar 
cane, 14,984 omens Flay anda ts te 3 — acres ; 
sown grasses, wheat. oats, for 3 acres; same, 
for cattle, 107,993 and orchards 17,455 


acres, the whole gaits B ss ood © wh cultivation considerably 
exceeding three-quarter of a million acres. 

Pror. Tarr recently exhibited a new form of apparatus for 
determining the com ibility of water. Formerly he measured 
the compression yrolased | uced by a _ pressure. In his new method 
he measures the pressure required to produce a given compression. 
His arrangement allows him to any number of measure- 
ments in rapid succession at any one temperature. Then the tem- 

can be raised, and corresponding measurements made 
without once opening the Thus experi- 
—_ which formerly would have taken weeks for their comple- 
could now be accomplished in 4 single afternoon. Rude 
results only have been obtained as yet with the old very massive 
t These seem to show that the diminution 
of compressibility at a pressures becomes less at higher tem- 
= , and may bly even become an increase for the first 
hundred atmosp pressure. 
THE red oxide of iron is as agreeable to the eye as the blue- 
pas oxide of copper or bronze, which is so much a. 
ere is no question about the durability and the permanency 
more than of that of yd 








iron , in colour and texture. | 

or brass; the heomael gun barrels fowling-pieces are instances. 
its have been made with the object of avoiding the 

dauby of paint. The cast iron, after being to 


remove the scale, was left to dry with the acid still on it. Then it 
was cleaned with a wire brush, and scraped with a coarse file. The 
result was a mottled surface, the lower portions being a grayish 
brown, the outer or upper portions bright. The surface was then 
swabbed with crude aoa and before it was dry was rubbed 
with a wire brush. ert’s + rape Almanac says :—“‘ Such 
treatment insures an unchangeable surface, and gives an agreeable 
colour. Even —s the petroleum the rust of the acid insures a 
very pleasing t effect, but the petroleum prevents 
after stains, Spe mellows and blends the tints. In either way used 
it is an improvement on paint. Cast iron has a beauty of its own 


Y | that is no more dependent on paint than that of brass or bronze.” 


e.. Work lately published at Rome (‘‘ Censimento delgi Italiani 
all’estero”) gives many in’ iculars concerning the num- 
ber of Italians living in fo: countries at the end of 1881. At 
ts Suidal the Net iamade » which, with Algeria and the 
Seemann oneal ates agg lle: in owe ae in 
Algeria, ‘1 in Marseilles. e Argentine 
Plata, has 254, 388, 1€3,595 of whom live in Buenos Ayres. dennge 
tosay, the United Sta States has in its immense ny ae 170,000, 
20,286 are found in New York. number in Brazil is 
82,196, of whom 17,570 fall to San Paulo. In Austria and Hun- 
gary there are 43,875, of whom Trieste has 16,202. In Switzerland 
there are 41,645, of whom 19,603 are in the canton of Ticino. In 
Uruguay, 40,000 ; in Turkey, 18,612; in t, 16,302, most of 
whom live in Alexandria. ome in the British 
Isles and all the colonies, and of these only 7189 i in Great Britain 
and Ireland. Tunis has iF ,106, Peru about 10,000, Spain 8825. , the 
German Empire 7096, of whom 1552 fall to Prussia (not t inel 
Madsiineen, « which ). Then come Mexico with 6103 Ita- 
Tians, Monaco with 3497, and at last the Russian Empire with only | 8 


AN examination of a series of water-marks set in 1750 all round 
the Swedish coasts, from the mouth of the Tornea to the Naze, in 
order to settle a dispute between the Swedish astronomer Celsius 

some Germans, as to whether the level of the Baltic has been 
ing or sinking, shows that both parties were right. The gauges 
were renewed in 1851, and this year, and sg been inspected 
a short interv: the observations carefully 
ion, Ope says, that the Swed coast has 
been eaany rey by e falling on the southern fringe of the Baltic 
as steadily Y, a. bite ny ng hy which ct 
change i is a passes from Sweden to 
oe ee he Bornholm and Laland. The results have 
been published by the Swedish gees Ay of Sciences, and it 
appears from them that while during the period of 134 years the 
northern part of ates an cadenedt hake 
declines as we go south being only about Ift. at 
the Naze, and nothing at Bornholm, which remains at the same 
level as in the middle of the last century. The general average 
result would be that the Swedish coast has risen about 56in. during 
the last 134 years. 

MM. HAUTEFEUILLE and Chappuis have found that ozone: is a 
blue gas, the colour a ing sky blue even when only so pony 
ined in the ozonation of the oxy; 
tained ina tubea metre in length by the silent nua fle 
more, they found that under very great = 


emer 


gas becomes indigo blue. = the increased to cy atmo- 
and then — 7 y wan white cloud is formed, 
ans the beginning of eee while the same phenomenon 


oxygen until a pressure of 300 
e ozone must be compressed slowly 


—- deol and prema, Hautefeuille | miles 
col a 
in obtaining a a ee lue liquid, ee 


extended the maaan Se of of the sun’s 

pelle ey. new method he has 
arri hike ciaiiilies:. ay That avons is 0 conan cong 
tuent of the upper wenn 6 (2) That it is present in er 


amounts in the wu than in the lower part 


> ——— it will a with penn 4 deck. 
carbon 





ane English Iustrated Magazine for last month contains an 
popular account of nt and steel making in South Wales 
by B. HI H. popular se is, like the rest of this excellent magazine, 
ustrated with wpb Je of the highest order. 

A COMMISSION has been appointed by M. Dahay to determine 
the conditions of security requisite for laying electric cables to 
transmit currents of high tension. This step has been taken in 
connection with the experiments conducted 4 Criel and the Gare 
du Nord with the Marcel-Deprez system, as well as others which 
may be in preparation. 

Mr. Sotomon Hurruam, aged about thirty, chief engineer at 
the steel works of the Patent Shaft and Axletree Com ny 
Wednesbury, and at one time a pupil of the late Sir Wi 
Siemens, was suddenly killed in the midst of duty on Welsapine. 
He was the raising of an iron stack weighing over ten 
tons, when it fell over, and crushed him fearfully. He leaves a 
widow and an infant child. 


On Tuesday a joint Court of Arbitrators and Commissioners, 
under the Mines was held at Wolverhampton to 
hear against the draft award of the arbitrators for a 
mines rate in the Old Hill district for the ensuing year. 
The falls rate was 3d. per ton on fire-clay and limestone, and 6d, 
per ton on ironstone, coal, and slack, estimated to produce between 

11,000 and £12,000. The appeals were not numerous, but they 
were fairly successful. 


UNDER the title, “‘ The Centenary of the Z'imes,” Mr. W. Fraser 
Rae contributes to the current sahther of the Nineteenth Century 
an account of the rise and progress of this journal, which gives an 
interesting picture of the growth of journalism d the — 
100 years. The 7'imes yesterday entered upon its second cen 
reckoning ling to the ber upon its title page, althovgh; 4 
as the first 939 copies were issued under the name of the Dr ily 
Universal Register. the centenary of the journal under its present 
title falls on the corresponding date three years hence. 


THE Mersey Tunnel is now completely arched in under the river 
with the exception of the inverts. It is interesting to geologists to 
know that, about 300 yards from the —m side, the upper 
part of the conan intersected the pre-glacial of the river for a 
distance of about 100 yards. This gully in the rock was filled with 
hard boulder clay, with erratic boulders resting upon the hard 
denuded surface of the triassic sandstone. This pre-glacial gully 
was, in opposition to the prevailing opinion, foreseen and predicted 
as one of the difficulties that would have to be encountered in the 
tunnel works in a paper by Mr. Mellard Reade, entitled ‘‘ The 
Buried V; of the robin Z a in the “ Proceedings” of 
the Liv Geological Society in 1872. 


PREPARATIONS for launching the ironclad frigate which has 
been — seven years on the stocks were completed on re 








day at Constantinople, and the Sultan’s is now 

the —— of the ship. But it may pretty surely be wtioted 
that his will not find leisure to be absent from the palace 
foe thie particulars will give an idea of the size 
and of the new addition to the Ottoman navy :— 


Length , 292ft.; extreme breadth, 55ft.; depth of hold, 
39ft.; tonnage, 4167 ; nominal horse- -power, 800; armour, 6in., 
Tin., ‘and 9in., extending 5ft. below the water-line and 1hft. above 
it; armament, ten 24-centimetre Krupps, placed in a central bat- 

tery arranged’ for both fore and aft as well as broadside firing. 
The ship is to carry in addition two 17-centimetre Krupps on the 
upper deck as ordinary pivot guns. 


TuE Town Clerk of Kingston has sent notices to the clerks of the 


several authorities included in the Lower Thames Valley Main 
Sewerage Board to the effect that application is intended to be 
made to Parliament in the ensuing session for leave to bring ina 


Bill for the dissolution of the sai 
formation of the districts of the several "authorities fo the 
constituent _ of the Board into several and distinct united dis- 
tricts for the of main sewerage, and for the constitution 
of joint “ or such districts. Annexed to the notice is a 
preamble of the Bill, which asks, in the case of the Richmond dis- 
trict, that the Board shall consist of two ex officio members and 
seven elective members, to be called the Richmond District Main 
Sewerage Board ; in the case of Kingston, the Board to consist of 
two ex officio meu.bers and seven elective members, to be called the 
Kingston-upon-Thames District Main Sewerage Board ; in the case 
of the Molesey, Hampton, &c. district, the Board to consist of one 
ex officio member and nine elective members, to be called the 
Molesey, Hampton, &c, Main nile Board. 


AFTER an expenditure of some t ds of , the Rich- 
ee Select Vestry, upon the beer ot the Water 

a ly Committee, have resolved to discontinue the dee 

eir well, In their report the committee state that it is not 
now clear to them that, as the boring — , there is a satis- 

‘actory increase in the yield of water; that the difficulty of boring, 

ond the the uent expense, increase with every foot bored; that 
the opinion of Professor Judd, one of the highest authorities in 
the kingdom, only indicating a possibility, but not a probability, of 
finding a is not encouraging; and that, while the committee 
would gladly continue boring in the interests of science, they feel 
bound in the interests of the ratepayers not to continue unless 
there is a reasonable and well-supported prospect of ultimate suc- 
cess. At the last ordinary meeting of the vestry, the chairman, 
Major Full, stated that it might coal 6 aoe some learned society 
or the Government would be ind t money to continue 
the boring tions at the well in the int interests of science. It 
had a a vast amount of attention in the country and . 
the Continent, oo og wg Be the world, but more 
among French scientists, who had discussed it at their cet 
The present depth of boring is 1439ft. 

THE steel cruiser Atlanta, one of three vessels authorised 
the United States Congress, has just been completed by Messrs. 
Roach and Sons. The vessel differs essentially in appearance and 
equipment from the war ships heretofore built for the United 
States Navy. The Atlanta’s dimensions are—le: between per- 
Beatty depth from 270ft.; length on pore oy 276ft.; length over all, 


a ee w per side of superstructure 
ensed | deck, ‘sates Fernie S hecedth, oheunens of water-line, 


3000 tons. Her engines are Foal to be of 3500-horse power, 
which will give her a speed of thirteen knots an hour. Her screw 
is of steel, Sith four owes blades, and has a mean pitch of 
20ft. The vessel is divided into nine main compartments with 
eight complete transverse bulkheads, extending up to the main 
Her coal supply enables her to steam 2500 miles at full 
speed, and 5300 miles at three-fourths power, or at the rate of ten 
miles an hour. Her water-tight compartments, in addition to 
those mentioned above, are seventy-three in number, formed by 
Se antes Salil tie autor tae’ ‘An inner water 
bottom extends under the hinery spaces with twelve water- 
tight cells. With regard to “the Atlante ta’s armament, outside the 
forward port angle and the after starboard angle of the super- 
structure, there is an 8in. breech- gun, mounted on a 
barbette about 3ft. high, built of ‘in. steel plates within the 
6in. breech-loading rifled , with a train 


Board, and = aanie te for the 





superstructure are six 
of 60 degrees forward and abaft the boom: Th 6 vesse] will also 
carry eight revolving guns, 
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PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a oeoaue 
Engraving of Outside Cylinder Express ine the Man- 
chester, Sheffield, and Lincolnshire Railway. copy as 
issued by the Publisher contains this Su , and subscribers 
are requested to notify the fact should not receive it, 





TO OORRESPONDENTS. 


*,* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be Fee pane by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

8. W.—The surfaces in your bearings are too small, and would cut to pieces, 
The invention is of no value, 

¥. P. (Barnes).—{1) We do not understand your sketch, (2) There is no such 
work of an elementary character. 

Tcr.—One ase of water at 32 deg. must part with 142°6deg. of heat in 
order to become ice. In other words, the latent heat of fusion of one pound 
of ice at 32 deg. is 142°6 units. 

M. P. (Wexford).— You can dissolve the rubber in bisulphide of carbon. The 
best arrangement would be to cover the rod with thin sheet vulcanised 
rubber secured with cement, which may be obtained at any india-rubber 
goods shop, 

One in Doust.—Beaufoy's experiments show that if a flat triangular board 
be drawn through the water by a cord attached to the middle of the length 
of one of the sides, the liquid resistance to motion will be less than if the 
traction cord was fixed to one of the angles. The solid of least resistance 
is very nearly a parabolic spindle, 

Foo—If you are quite certain that the hole between the steam stop valve and 
the boiler is not partially stopped up, then either the indicator or the gauge 
iswrong. It sometimes Loesene that a lead jointing ring is used which 
swells inwards and partially stops up the pipe, or the pipe may not be in 
line with the hole in the boiler. We suspect, er, that you have made 
a mistake in the indicator spring. Write again when you have cleared 
matters up. 
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Tue year which has just passed away may, unfortu- 
nately, be characterised as one of pon aslilenied 
digaster, as far as the trade of Great Britain is concerned. 
It is difficult, indeed, to indicate a single branch of manu- 
facture or production which has not suffered. It is poor 
comfort to be assured that our neighbours are as badly 
off as ourselves, and that the cause of their misery is 
identical with that of our own, which latter, perha 
is doubtful. When they suffer, however, we er 
with them. Those who maintain that they are best 
qualified to judge assert that the prominent evil of the 
moment is over production. There are more iron and 
cotton goods, and ships, and railways in the world 
than its inhabitants can find any use for, and to 
produce more is little short of folly. We are not con- 
cerned just now to dispute the soundness of this pro- 
position, or the accuracy of the deductions on which it 
is based, but we may be permitted to point out that 
England affords a spectacle which may suggest doubts 
as to the absolute wisdom of the utterances of the 
ema economist. We have always been assured by 
im that the good of the consumer should be the first con- 
sideration, that of the producer being quite a secondary 
affair. Food, clothes, houses, railways, ships, transport, 
cannot, we are told, be cheap unless adi plentiful, and 
that country is best off which has most of such things. 
We have apparently reached the haleyon days of the pal 
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tical economist. Never puanigh pgs since money 
acquired its modern value have all the necessities, com- 
forts, and luxuries of life been so cheap, and never has a 
more direful tale of starving men, women, and children, 
of failing trade and loss of capital, in all directions, been 
told. In vain do we look among’any class or rank of life 
for that happiness and prosperity which cheapness ought, 
in theory, to give us, No longer can it be said that the 
ang oa of this country advances by “leaps and bounds.” 
r exports are falling off; our revenue is decreasing. 
no single direction can we find any indication that trade is 
becoming better, or is likely to improve for many months 
to come. Surely in a country blessed with free-trade—the 
typical country of such men as Cobden—these things 
ought not to It is pointed out that protection has 
done France, Germany—in a word, Europe in general— 
no good, and it is urged that they are as badly off in the 
matter of trade as we ourselves. But when such state- 
ments are made it must be remembered that all the con- 
tinental nations, without exception, have burthens of 
foreign debt to pay, from which we are practically exempt, 
and that they are laden with the weight of enormous 
mili establishments, of which we know nothing. If, 
under the circumstances, they hold their own, it would 
seem that protection has for them less of the disastrous 
effects than it is proper to believe always appertain to it; 
and it is at least certain that, whether it or has not 
done other nations good, it has done Great Britain harm, 
not only by preventing us from selling our wares, but by 
stimulating otherstoundertake ares Syne Oo in 
direct competition with us. As re; over production and 
low prices, that has come to pass which was long ago foretold. 








result could ensue from the determined efforts being made 
on all sides to cheapen production and augment output. 
If two tons of iron are made for the price that one ton 
formerly cost, the market value of iron must fall, and if 
improved mechanical appliances enable 100 tons to be 
made instead of 50 tons in a given time, a point must at 
last be reached jwhen supply will outstrip demand ; and 
it would really seem that a point has at last been reached 
below which we cannot well fall. Thus, for example, wheat 
has this year reached a lower price than has been touched 
at any time within a century, The lowest average for 
any week during that period was 35s. 6d., the price 
for the week ending October 11th, 1851. Large quantities 
of excellent wheat were sold toward the en of 1884 at 
the average of 30s. 5d. It appears that ruin is 
falling on the Western American farmer. It costs 
in Kansas, it is stated, about 40 cents a bushel 
to grow wheat, which has been ret! recently at 
the average price of 27 cents. It must be t in mind 
that the wheat cultivation of Western America, and the 
importation of wheat thence into this country, have 
been rendered possible solely by the labours of the engi- 
neer. The railways have enabled the farmers to get their 
corn to the Atlantic seaboard, and the much-despised and 
abused cargo steamer, the “coffin ship,” the “ocean 
tramp,” has rendered it practicable for the American to 
put his corn into our ports at a comparatively insignificant 
cost for freight. Corn has been grown largely in the 
United States with capital made in and lent by the Eastern 
States, but there is every reason to think that a limit has 
been reached, and that for the English agriculturist better 
times are in store ; if not in the immediate future, at least 
within reasonable distance. In all the branches of trade 
and engineering nothing is ible but to wait, and to 
hope that as stocks will be absorbed, the balance of trade 
between supply and demand will be restored. 

In pursuance of our usual custom we turn, in reviewing 
the past, and indicating, as far as may be done, the‘future 
of engineering, to that branch of the science which is 
most concerned with statics; in other words, to civil 
engineering. 

ere is, perhaps, a greater charm in a fine bridge 
structure than in any other of those upon which engineers 
are en . It sometimes combines beauty with a purpose 
as obvious as its utility, and there are not a few instances 
of the improvement of a piece of scenery by this form of 
artificial aid to the eye in its endeavour to comprehend by 


!] measure the beauty of a natural feature. Whether it is 


through custom or through real fitness, there is little doubt 
that the most generally pleasing form of bridge is the arch, 
whether it is of but slight elevation, and whether of the 

uaint beauty of the shaky Llanrwst Bridge of — 
pe the Pont-y-tu-Prydd of William Edwards, the 
beautiful Ponte della Trinita of Ammanati at Florence, or 
the more severe beauty of one or two of Rennie’s Thames 
and other bridges, or whether it be raised to graceful 
altitudes, with the beauty of an Aqueduc de THe. the 
Blea Moor, the Dent Head, or the Vale of Llangollen 
viaducts. There are, however, few who will not admit 
that there is much beauty in many an iron bridge and 
viaduct, such as the Britannia, the Menai, the Runcorn, 
the St. Louis steel bridge, the Pont de Douro, and many 
others in Germany and ce. 

The most stupendous bridge structure ever built is that 
now in course of construction over the Forth. The unpre- 
cedented magnitude of this bridge and its situation have 
made it necessary to depart from all preconceived ideas as 
to fitness or beauty in a bridge structure; and whether 
taste will ever be educated to such a pitch of appreciation 
of structural economics as to allow that beauty may reside 
in a structure which is reduced in its parts to a metallic 
representation of resultant stresses, is perhaps an open 
question. There is, nevertheless, a grandness in the 
bridge of Mr. B. Baker and Mr. Fowler which is unique. 
In proportions it is so far from having any equal that we 
are — unable to convey any conception of its enormous 
size for want of any means of comparison. In the — 
which we recently published by Mr. Baker * will be found 
the leading dimensions. These make it necessary to take, 
say, the height of Nelson’s column as a submultiple of the 
height of the piers and furlongs to measure the len 
of the spans. Since this work was commenced the weather 
has been exceptionally favourable, last winter and so far 
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this winter having done very little to stop the work, which 
has made very great progress, The enormous caissons, 
70ft. in diameter, which form the lower of the river 
piers, four to each pier, are finding their p in the hard 
ulder clay or on the bed rock, as at the historical Inch- 
garvie Island. Here the bed shelves so much that in the 
70ft. diameter of the caissons there is a difference of level 
of 17ft., which has to be made up with a great bank of 
sand bags before the men imprisoned in the air-tight 
in their work of cutting the rock down to 
a level and getting the caisson a bed upon which it and its 
great fill of concrete may rest. 

Some idea of the progress of the work may be gathered 
from the fact that amongst the temporary works at South 
Queensferry, the coffer at No. 9 viaduct pier has been 
completed, and was ped out early last month; the 
masonry of No, 8 viaduct pier and the south cantilever 
ad being above high-water level, the dams at these places 

ve been removed, Staging for the erection of the 
viaduct girders has been erected for five spans. The plant 
for this bridge will cost about £100,000, and only recentl 
eight additional radial drills, a second eight-spindle bed- 
plate drilling machine, a second universal hole cutting 
tool, a third 7-ton travelling crane for the drill roads, a 
60-horse power pair of engines for electric light, and 
several smaller tools have been added. One of the shops, 
also, has been considerably enlarged, and the other is in 
process of extension, whilst additional roads are being 
made for drilling both tubes and cross girders, At Inch- 
garvie, the staging which is to cover the space between 
the four piers is progressing, thirty-four columns and 
622ft. of girders being now in position. The landing 

has been extended. 

f the permanent works at South Queensferry, the 
masonry of viaduct pier No. 7 has been raised 15ft., and 
now remains at the level at which the girders are erected, 
viz., 27ft. above O.D. Viaduct pier No. 8 has been carried 
up 27ft., and is now at 17}ft. above O.D. At the south canti- 
lever the masonry has been raised 20ft. and is now at coping 
level, some of the coping—of cutwater—being y set, 
A commencement has been made with the viaduct girders 
on the south side, and the lower booms of three spans have 
been rivetted up and a few of the diagonals erected. 

At ——— the masonry of the north-east pier has 
been completed except a few of the capping stones; the 
caisson for the north-west pier having ton successfully 
sealed to the rock by concrete and cement, was pumped 
out for the first time on the 23rd October, since w the 
benching of the rock and building of masonry has pro- 
ceeded steadily, the tie rods securing the lower part of the 
caisson to the rock have been fixed, and the maso at 
the deeper part of the foundation has been built up about 
10ft., or two within 7ft. of low-water level. At North 
Queensferry the masonry of the south-west pier has been 
completed except a few of the capping stones; the lower 
bed plates of north-east and north-west piers have been 
rivetted up. The viaduct girders of one span, with cross 
girders, floor, handrail, &c., are all. but completed, and 
those of a second span are more than half finished, while 
the lower booms for another are in hand. 

About 202,000 cubic feet of granite have been delivered 
up to date, of which 142,000ft. are set; about 32,000 
cubic yards of concrete and rubble masonry are in posi- 
tion, and about 8500 tons of cement have been used. The 
first of the large caissons for the Queensferry main piers 
has been sunk under air pressure through 45ft. of mud and 
clay to its final level, Gott below O.D.; progress through 
the last 20ft. of ground has been slower than was antici- 
fee owing to the very hard and tough nature of the 

ulder clay, one of the material locks has been removed, 
and the 18in. pipes and lock for ing concrete into the 
air chamber have been fixed, and the air chamber is being 
rapidly filled with concrete. The second caisson having 
been loaded with about 3600 tons of concrete, air pressure 
was applied on the 22nd ultimo, and excavation is being 
rapidly proceeded with by the ejector ; the level of cutting 
edge of caisson is now 36ft. below O.D. The third caisson 
has been successfully launched, and is now secured to its 
permanent site by 3400 tons of concrete. The fourth 
caisson was successfully launched on the 3rd December, 
and the second course of plates above commencement of 
taper has been rivetted on. The erection and rivetting up 
of the first of the two deep water caissons for Inchgarvie 
has been commenced on the south shore, and the second 
will be built on the launching ways recently occupied by 
the fourth Queensferry caisson. In the shops about 
5400 tons of plates, ties, and angles have been delivered, 
and about 1750 tons are now completed ready for erection. 
The whole of the bed-plates,four lower and four upper, for 
the Fife piers are now finished, and three lower plates for 
the Queensferry piers are in hand. Two Fife skew- 
backs are well advanced, and the third is being commenced. 
The vertical columns over the Fife piers are completed for a 
height of 80ft., and those of the Queensferry piers are 
in progress. The diagonal struts for the Fife piers are also in 
hand, and the third of the lattice girders connecting the 
skewbacks transversely to the centre line of the bridge. 
The number of workmen at present employed is about 1840. 
The men employed in the bottom of the caissons under 
the air pressure, which keeps out the water while the 
excavation is done, are all, or nearly all, Italians. They 
were previously employed on somewhat similar work in 
the omagatar. ty gi extensions, and are found to keep well 
to their work in spite of the state of the atmosphere in 
the often very small space in which they work. It is a 
noticeable fact that Italian workmen are ves By good 
deal of employment abroad on this and other kinds of con- 
structive wor 

All other bridges in construction seem small in size 
com with that overthe Forth. At home the new Tay 
Bridge, which, like the Forth, is being built by 
Messrs. Tancred, Arrol, and Co., is now making con- 
siderable progress. Its construction was commenced in 
March, 1883, and already about one-half of the pier 
cylinders have been sunk by means of the “quadruped ” 
or pontoon platforms on legs, which we have described.* 
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We have so fully described the new bridge,* and the 
character of the design, which is to take the place 
unfortunate bridge of Sir Thomas Bouch, that it is un- 
necessary to do so here, as the only feature of note is its 


though the contractors’ task is a difficult one. | Th 


This, however, has been much reduced by the mechanical 
method adopted for i and sinking the pier 
cylinders, which are 15ft., 17ft., and 25ft. diameter. e 
bri a pctaliy.tn Saiptet bk the end of next year. 
ere is a good deal of bridge work in progress, 
The style adopted for the Pont du Douro} has been copied 
at Garabut, and a bridge of considerable itude but 
no novelty, is to be constructed across the ube, as 
now being described in our columns.. The cantilever 


system of the Forth Bridge has been copied, and a 
small bridge completed over the Niagara upon this model 
and a very ugl tgp of. the saene. aastes: 0 Se peies 
over the y; while a remarkable bridge, though not 


of large dimensions, has been thrown across a chasm in 
South Africa on the Port Alfred and Grahamstown 
Railway, by Messrs. Handyside and Co., from designs 
by Mr. Max am Ende. These we shall illustrate in an 
early impression. The bridge contains some remarkable 
features, and the whole design shows the spirit of the 
leading bridge designers to be a departure from the beaten 
tracks and to initiate a school of design which shall be as 
fit for metallic structures as arches were for those of stone 
er brick. In bridges there is, except in these cases, little 
novelty indesign; but in the methods of execution the adop- 
tion of s plantand powerful steam cranes has extended, 
and both cost and time reduced. A new bridge across the 
Thames at Tower Hill has at last been decided upon, and, 
except that Mr. Horace Jones, the City architect, has 
made an outline design for a form of bascule bridge,t the 
design has been placed in the hands of Mr. John Wolf 
Barry. There is prohably no site in the world where a 
bridge is more wanted than here, and petty vested interests, 
which have for many years prevented its construction, 
have at last been overruled by the adoption of a low-level 
opening bridge, which will probably become a fixed 
in a very few years. 
A piece of railway engineering of as much interest as 
rtanee has been completed during the year, namely, 
the inner circle completion link of the Metropolitan and 
Metfopolitan District Railways. This piece of line, ex- 
tending from the Mansion House station of the latter rail- 
way to Moorgate-street station, was officially inspected on 
the 18th September, and opened on the 1st October without 
ceremony. By this line is completed what is, for con- 
venience, called a circle which was commenced about 
twenty-four years ago, the first section of the line—from 
Bishop’s-road, Paddington, to Farringdon-street, a length 
of four miles—being opened in January, 1863. This first 
Ee was made with the 7ft. gauge of the Great Western 
way, and the difficulties which were anticipated in 
ventilating the tunnel led to the attempt to use engines 
with condensers, and also to use a form of fireless engine, 
namely, an engine carrying a vessel filled with water 
heated to a high temperature, which was to evaporate as 
pressure fell, after the manner of the tramway engine 
now in use in France. The main features of the com- 
pleting link and the work thereon have been described in 
our pages§ The most remarkable part of the work was, 
perhaps, the heavy underpinning of the whole of Cannon- 
street, and building new cellarage and new foundations to 
the buildings of the whole street, while traffic and busi- 
ness were carried on as usual and without interruption. 
The Metropolitan and District Railways now connect the 
whole of the main lines except the South-Western, and 
by their aid the journey may now be made from east and 
ae 4 Blackwall, and north and Pseina from 
s-cross to New-cross, trains passing ugh the 
Thames Tunnel. In New York it is proposed to adopt 


as ge Ag now forgotten 1844 plan for London | ang 


of Mr. Willi then Chief Commissioner for Metro- 
polis Improvements. This was to make an underground 
railway by constructing a complete underground street, the 
sides being foot-walks, with the shops carried down to the 
new level and well lighted, and the centre of the street 
for the new railway. Though this could not, perhaps, 
have been done in Cannon-street and some other parts of 
the Inner Circle completing line, on account of the sewers 
and gas and water pipes, it is much to be 

the opportunity which this work afforded of making a 
permanent subway for these pipes was not utilised. The 
whole length of this completing link is but 1200 yards ; 
yet it has altogether cost about £2,000,000, or an average 
of no Jess than £23 11s. 8d. per lineal inch. Some 

costs less, while that from Mansion House to Ki 
William-street cost over £30 per lineal inch. 

There is still a very large area of London not served in 
any way by railway, namely, the whole of the district 
surrounding a line drawn north-west of Charing-cross. 
Over and over again pro have been submitted to 
Parliament, and none have been more strongly supported 
than what was known last year as the Parks’ Railway, 
which had semi-official Government support. This, how- 
ever, like most other proposals, was rejected by Parlia- 
ment, and those which gained sanction in 1864 and 1871 
have fallen through from want of support. There is now 
before Parliament a scheme which proposes to do what was 
recommended in 1864 by a joint committee of the Lords 
and Commons, namely, construct a railway connecting the 
South-Eastern at Charing-cross and the London and North- 
Western at Euston. The proposed line would run close 


east of St. Martin’s Church, and thence under the new | pe 


street that is to be made from St. Martin’s-lane to Totten- 
ham Court-road. It would continue under the latter road, 
and then turn east at the south end of Hampstead-road, 
thence to Euston. This line would be a little under three 
miles in length, and the construction of the new street 
ought to afford the required opportunity for making a line 
which is really very much wanted. Paris has not yet 
made up its mind about the construction of an under- 
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ground or other metropolitan railway, but amongst man, 
aes brought Pt gin have lately occupied a pact 
of attention. The one is by M. Lesguillier, and the 
other by M. Haag—both i ene of ponts et chaussées. 
e former proposes an underground line, and the latter 
an over-head line, carried on a viaduct or a continuous 
series of arches, 46ft. wide, of ornate construction, and 
roviding shops and other store along its whole 
ength, with streets on either side of 39ft. 4in. width. 
The whole width occupied would be but 130ft., but it is 
roposed to schedule 229ft. width, so as to be prepared for 
eviation and contingencies. It proposes to connect all 
the great lines; to have two special lines to connect the 
Gare St. Lazare and the Gare de Lyon, and to enclose an 
area bounded by the Trocadero and Grenelle on the west, 
Vincennes on the east, Pare Monceaux on the north, and 
by Sceaux on the south. It would be about three and 
a-half miles long, and is estimated to cost about £21,400,000. 


The project of M. Lesguillier connects the Gare de Lyon 
and . uniting all the stations north of the 
Seine, but not ing south of the river at all. It is 


curious that in the objections to these schemes, several of 
those which have been overcome, or allowed to remain on 
our Metropolitan line, such as diversion of sewers, ventila- 
tion, want of ie choice of motive power, are p 
against that of M. Lesguillier; but the high cost of that 
of M. is the main ground of objection, while in his 
favour it is urged that his line would necessitate the 
removal of a + quantity of rookery, unhealthy pro- 

rty, open up a fine thoroughfare, and be thus of great 

ygienic service; while burrowing underground in the 
doubtful subsoil of Paris is apparently very much feared. 
If a metropolitan railway is ever made in Paris, it will 
probably be overhead. 

A big railway is likely soon to be put in hand in 
India, Government sanction having been given to a new 
company to construct a total of 580 miles of new lines on 
the 5ft. Gin. gauge, connecting the Great Indian Peninsula 
line with Gwalior and Cawnpore, thus providing direct 
communication between Bombay and the northern 
of India. The line is to be guaranteed to the extent of 
3°5 per cent., and one-fourth of the profits above this is to 
be paid to the shareholders. The working of the railwa 
in India has been so far satisfactory of late years that the 
Government consider the above guarantee sufficient, 
instead of the hitherto usual 5 per cent. There is little 
doubt that this new project will attract. the necessary 
capital. Although the sanction has been given to a 
separate, instead of to the Great Indian Peninsula Com- 
pany, by which it was sought, the proprietors in that com- 
pany will no doubt be Bt It will add 
agrarian the demand for railway material, and 580miles 
of new line will require the services of a good many 
engineers. 

At home there are no great railway proj in hand, 
and one of the most remarkable abroad is Mr. Eads’ ship 
railway to connect the Atlantic and Pacific by the Mexican 
Isthmus. This line is seriously proposed, and is supported 
by several engineers of very high repute in London, as 
well as by Sir E. J. Reed and others, though it does not 
seem to attract capitalists. It is that it could be 
constructed in the time estimated for the Panama 
Canal and at one-fourth the cost. According to Mr. Eads’ 
scheme the ship is to be elevated from the sea level to that of 
the railway by means of a large floating dock or pontoon, 
which may be described as a huge iron box. In practice, 
this pontoon would be about 450ft. long, 15ft. deep, and 
75ft. wide. It is arran to float or sink in a basin, in 
which its vertical movement is guided. On each side of the 
basin there will be twenty or thirty iron rods, arranged 


we per and secured to the bottom of the basin. These | §4 


rods be capable of holding the pontoon so as to pre- 
vent it rising above the level of the railway when the ship 
cradle have been taken off it. The deck of the 
pontoon is laid with rails which will correspond exactly 
with those on the permanent land line when the pontoon is 
floated. When in this position a cradle on a and 
— of carrying the ship, is run on to the pontoon, 
which is then submerged > admitting ‘water into it 
through sluice gates, which are regulated from the top of 
two quad water-tight towers attached to the deck 
of the pontoon, and between which there is sufficient 
width for the cradle and the ship to When the 
pontoon has been submerged to a sufficient depth for 
the bottom of the ship to clear the supports upon which 
it is intended she rest, the vessel is floated in from 
an adjacent basin, and secured over the top of the 
carriage or travelling cradle. The pontoon is then 
emptied out by means of a powerful pump, and 
its deck rises up to a given height above the water, 
its further being stop by the heads of the 
yong rods before alluded to. The o* on ae ag 
the pontoon now range isely with those on the F 
and ere the pontoon isin this position locomotives are 
backed up and attached to the travelling cradle, and it is 
started on its journey across the isthmus. On reaching 
the end of the line the travelling cradle is run on to 
another pontoon, which is submerged, and the ship floated 
off into another basin on its way to its destination. 

pro line would be about 134 miles in length, and 
would not, it is said, need gradients of more than 1 in 100. 
Whether the probabilities of success incidental to “ truck- 
ing” say a 3000-ton ship across the isthmus have been so 
far subjected to Hope’s microscope as to convince others, 
as well as the projectors, that they are large, remains to 
seen. 

Another Alpine tunnel, namely, under the Simplon, has 
now passed from the stage of discussion by the engineers 
to discussion by bankers; while yet another is pro 
under the Grand St. Bernard, and a third under Mont c. 
The Sim tunnel would be about 20,000 metres in 
length, the Mont Blanc 19,220 metres, and the Grand St. 
Bernard 9485 metres. The advocates of each have their 
commercial and political reasons for being confident of sup- 
Thelatteraffords a very direct route between Paris and 


indisi oar nay Ss Capen 2 ee ee 
but political reasons will also make the Mont Blanc project 





a favourite. The difference in cost is all in favour of the St. 
Bernard, which will connect Martigny and Aoste ; while 
the sor berren ar would nae hie where cross- 
ing the glaciers. The temperature wi it ise R 
be ep in that Mount, namely, about 53 deg. Cent., 

in the Simplon about 36 deg. Cent., while in the St. Ber- 
nard it is expected to be 22 deg. Cent. The ventilation 
problem is also sup to be almost or quite insuperable 
in the two tunnels, both of which are so much longer 
than the Mont Cenis or the St. Gothard, which are re- 
spectively 12,240 and 14,920 metres. Though not in France, 
it is urged that from military considerations the St. Ber- 
nard northern entrance is better situated for France than 
the Mont Blanc entrance in Savoy. It will probably be a 
few years before another great tunnel will occupy engineers 
and Italian labourers under the Alps, On September the 
20th of the year just closed the Arlberg tunnel, of which 
a full account has been given in our columns,* was opened 
by the Emperor of Austria, This tunnel with the Arlberg 
railway reduce the distance from Paris to Belgrade and 
the East by ninety miles. It places Austria and France in 
direct communication through Switzerland, and leaves 
them free of the German lines. The tunnel is 10,270 
metres in length. 

Strange things have been done during the year with the 
Hull and Barnsley Railway and Docks, and ugly things 
said about finances and financial operations. The 
works were continued as energetically as before from 
January to July, when, for monetary reasons, they were, 
for the most part, suspended, which suspension continued 
for four months. eanwhile, the heaviest works which 
had been commenced, but not finished, such as the large 
swing bridges over the rivers Ouse and Hull, and the 
engine shed and shops near Hull, were carried on to com- 

etion, so that by the 29th August a train was run 
rom end to end of the railway. Work has now been 
vigorously resumed, and upwards of 3000 men are em- 
ployed, about one-half of whom are on the railway and the 
remai on the dock. The railway work remaining to 
be com consists of stations for passengers and goods 
at Hull, gravitation sorting sidi at Hull, exchange 
sidings with the Lancashire and Yorkshire Railway at 
Hensall, Great Northern Railway and Sheffield Companies 
at Hemsworth, the Midland Company at Cudworth, and 
the Sheffield ae age at Stairfoot, near Barnsley, and a 
fast station wit the Midland Company on its main 
ine at Cudworth ; also sidings and branch lines to four of 
the best collieries in the Barnsley coal seam. The whole 
of these works, including the dock, are, under contract 
with Messrs. Lucas and Aird, to be completed by the Ist 
July next. The Ouse Bridge, which was the last link on 
the main line, and the most important structure, having a 
moving span of 250ft. in length, and weighing about 
700 tons, was turned by Mrs. Shelford, the wife of the 
engineer, on 29th August. The engine shed at Hull is 
built to contain thirty-two large engines, several of which 
are ready for delivery; the carriages are also ready. 

ne year great progress has been made with the 
Mersey Railway, connecting Liverpool and Birkenhead. 
It will, when completed, be 4} miles in length of double 
line. It runs from the central station at Liv: 1 to a 
junction with the joint railway at Birkenhead, and a branch 
is authorised to join the Wirrall Railway to New Brighton 
and Hoylake. ith slight exceptions the railway will be 
in tunnel throughout. e tunnel under the river, which 
is just one mile in length from shaft to shaft, or 1300 yarcs 
from quay to quay, is now arched in complete, and will 
very shortly be ready for the permanent way. The land 
approaches are also in a very forward state, together with 
stations at Green-lane, Borough-road, and Hamilton- 
uare, at Birkenhead, and James’-street in Liverpool, so 
that it is expected that traffic will commence about the 
month of June next. Hydraulic machinery, for use at 
the stations, fans, and other machinery for mechanical 
ventilation, and the locomotives and rolling stock for 
working the railway, are in course of manufacture. The 
contractors are Major Isaac and Messrs. John Waddell and 
Sons; the engineers, Messrs. James Brunlees and Charles 
Douglas Fox andCo. The cost per mile when completed is 
expected to be about half of that of the Metropolitan Rail- 
way. The central line across the river isstraight. From the 
underground station, Hamilton-street, Birkenhead, the 
— is 1 in 30 to a point about one-third of the 
istance across the river; it then rises 1 in 900 to the 
centre of the river, then falls 1 in 900 to about two-thirds 
across, then rises 1 in 30 to James-street underground 
station, Liverpool. The least thickness of rock is 30ft. 
between the crown of the arch and bed of river. The 
section of the tunnel is as follows:—Width at springing 
of arch, 26ft.; height from invert to rails, 4ft.; from rails 
to crown of arch, 19ft.; radius of side walls, 25ft.; invert, 
21ft. Gin.; arch, 13ft. The brickwork is all in best Port- 
land cement, and is 2ft. 3in. thick. The drainage heading 
is 7ft. diameter, and rises 1 in 500 from the pumping shaft 
towards the centre of the river. There is a pumping shaft 
on each side of the river, and each shaft contains two 20in. 


lift pumps, two 30in. lift pumps, and one 40in. plunger 
pump ; the latter, with a stroke of 15ft., raises 817 gallons 
each stroke, and can work up to six strokes a minute. If 


all the pumps on one side were to break down, which, of 
course, is most unlikely, the water could be easily dealt 
with on the other side. There will be three lifts at each 
of the underground stations, each capable of raising eighty 
people, and all working independently by go 
machinery. There will be a subway to each of the 
underground stations to relieve the lifts. The ventilation 
will be effected by two fans—a 40ft. and a 30ft.—on each 
side of the river, exhausting the foul air from different 
points in the tunnel by means of driftways, &c. The most 
difficult tunnelling is that now proceeding in Birkenhead, 
where there is no rock, but beds of loam and sand, and a 
good deal of water. The ing of the centre line across the 
river, and levels, was entirely done by Mr. A. H. Irvine, 
resident engineer for the company, and Messrs. D. A. 
Davidson and E. de Jaye, engineers for the contractors. 
There was no appreciable error in the lines when the two 
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sides met, and the levels checked to one-eighth of an inch. 

The working of long tunnels and the working of tram- 
way lines s t a reference to the employment of other 
motive power than the ordinary locomotive. There are 
compressed air, hot water, and electric motors. Compressed 
air has not yet proved sufficiently attractive to tramway 
proprietors to secure adoption, although Colonel Beaumont 
is ready to show that with air compressed to 1000 lb. per 
square inch he can run tramway cars at a lower cost than 
it can be done by steam engines, A new system of work- 
ing railways or tramways by compressed air is poamave in 
America by Mr. Pardy, or an old proposal has been brought 
forward and developed. It consists in using air compressed 
to a moderate pressure, say 1001b., and transmitting this 
in pipes laid along the length of the tramway line. By 
simple means the driver of the car will be able, at stand 
pipes short distances apart, to renew or add to his supply 
of compressed air in the short time taken to take up or 
set down a passenger. The difficulties connected with the 
use of very high-pressure air will thus be avoided, and the 
details of the scheme ought to provide no great difficulties 
in working out. Compressed air at moderate pressures 
has advantages for tramway work over all other means of 
working motors except the cost of compression. Even 
this is greatly reduced by the system which can use com- 
paratively low pressures. The hot water or fireless loco- 
motive is making but slight headway, probably because 
the economy resulting from its use as compared with 
horses is not evident except when a complete plant of 
boilers to provide steam for heating the water and an 
extensive number of engines can be employed. Until this 
is done the advantages derivable from the system will not 
be obtained. Electric motors are also making very slow 
srogress, although several small lines are worked by them. 

he Portrush line is not operated without some hitches, 
but it has shown the practicable character of electric 
motors. Mr. Volks’ little line at. Brighton has demon- 
strated the practical and profitable character of small 
lines worked by this means, and Mr. Holroyd Smith 
is about to construct a two mile tramway for the 
Blackpool Corporation. This line commences at the 
gate of Claremont Payk and runs along the esplanade to 
the end of the south shore. The steepest gradient will be 
1 in 59. The line will be single with fifteen passing 
places. During high tides and storms from the west 
about one-third of a mile is covered by the sea, and pro- 
vision is made for cutting out this portion, and if the flood 

rmits the cars to pass atall, they will be run through by 
1orses or by accumulators, If the latter are used they 
will be employed on trucks that couple on as locomotives, 
and stands will be provided, so that whilst the truck is 
waiting for another car over this bit, its batteries can be 
strengthened from the main. Mr. Smith proposes to use 
two generators, each capable of giving a current of 160 
amperes and 200 volts driven by engines of 100-horse 
power stationed near the centre of the line. The experi- 
ence both of Mr. Volk at Brighton and of Mr. Holroyd 
Smith at Halifax, Manchester, and Blackpool, points to 
the probability that wet and damp will not ‘practically 
affect the working of tramways by electricity. Of the 
Blackpool line we shall say more hereafter. 

Opinions differ on the canal versus railway question, but 
there can be no doubt whatever as to the facts. In 
England and in America the inland canals have steadily 
declined in value as a means of transport and of profit 
wherever railways have provided an alternative route. 
That the quicker, rowel more costly, transit of the 
railway offers several advan is proved by the per- 
sistence with which traders desert the canals. It is curious 
that quickness of transport should be of so much im- 
portance to senders and buyers of such merchandise. as 
coal and minerals, but it nevertheless seems to be the fact. 
If it be so with these things, it is somewhat easy to under- 
stand that it must be so with most of the imported 
merchandise. In France the balance in favour of railways 
for the heavy transport seems not to exist. It may 
that time is not so much an object as in this 
country, but this has probably much less influence 
on the results than the action of the railway com- 
vanies in discouraging unremunerative heavy traffic. 

e canal system is more complete in France, and 
the railway companies have, in some ways, more 
freedom to adopt a line of action which is practically 
a refusal to take heavy transport. The results seem to be 
as much to the profit of the railways as to the canals, It 
may be asked whether, if our were improved so as 
to be worked on a more continuous system, they might not 
be made more attractive to senders of heavy freights, and 
whether the railway companies would not benefit. b 
carrying less of the low-priced traffic, some of whic 
they say is carried at a loss, that is made up by the 
higher tariffs charged on other freight. About 22 per 
cent, of the gross revenue of our railways is derived 
from minerals, and about 35 per cent. from goods, For 
this 22 per cent. more than double the tonnage is 
carried than for the 35 per cent. This apparent anomaly 
is not all explained by the greater bulk of the 
goods freights. Twenty years ago the average work- 
ing expenses were much less—over ten per cent. 
—than now, and were it not for many improvements in 
locomotives, stock, and permanent way, the difference 
would be greater. It may then be a question whether 
some railways might not benefit if a part of the mineral 
traflic could be turned to the canals. The canals must, 
however, first be put in a position to deal with it. At the 
present time there is an ave of 23°25 mineral wagons 
per mile of railway open in this country. The means of 
transport are rin bg this on the canals; and. it 
might be asked whether an extension of the system, of 

ing a much larger number of smaller barges might not, for 
] and special trades, provide the means of more:rapid 
transit on canals. Whether, in fact, trains of small barges 
would not afford greater facilities for loading and:unload- 
ing—the whole barge might be lifted and tipped—-and for 
different sorts of car, The subject. is one, however 
which we must leave for the present. It has occupied: a 
great deal of attention, and though almost all experience 





seems in favour of railway transport, collection, and deli- 
very, the time occupied in a reconsideration of the subject 
would not be thrown away. 

With ship canals the case is different, or at least this is so 
when the ship canals join two oceans or seas, or provide a 
shorter route between these than previously existed. The 
Suez Canal is, of course, the most notable example of this 
class, and its success has compelled its proprietors to under- 
take to double its width, and thus to make its capacity 
about that which was intended when the concession was 
granted, but which was departed from when it became 
necessary to cut the width according to the money forth- 
coming. As a result of a visit of the Commission that 
went to Egypt to study on the spot the best means of 
improving the canal, the width is in general to be increased 
to 82 metres—say, 269ft. The Commission based its 
calculations on the Austral, the largest vessel which Ko 
the —_ time has passed through the canal. Her 
breadth of beam is 14°6 metres, Supposing that two such 
vessels of, say, 15 metres—say, 49ft.—were to meet, it is 
calculated they could pass each other easily within the 
width of 82 metres. That would allow of 30 metres 
between the two ships, and 11 metres between the vessels 
and the sides of the channel of the canal. In the greater 
portion of the Suez Canal—that is to say, from Port Said 
to kilometre 130, situated at the further extremity of the 
Bitter Lakes—the current does not exceed one mile an 
hour; yet it is intended that throughout the whole of that 
portion of its course the canal should be made 82 metres 
wide at the top of the channel, and 70 at the bottom. From 
kilometre 130 to Suez—that is to say, in that part of the 
canal where the currents caused by the ebb and flow of the 
tide sometimes run two miles an hour—the safety of 
vessels passing one another is to be insured by making the 
channel 80 metres wide at the bottom. 1 the curves 
are to have a radius of at least 2000 metres. The channel 
at those places is also to be made 85 metres wide at the 
top. The proposal to make a second canal has, for the 
moment, been forgotten, and the widening and —s a 
fresh water supply canal will probably occupy attention for 
some time. 

The Panama Canal, which is also being made under M. 
Ferdinand de Lesseps,seems likely to have a chequered 
history. Reports have been drawn up and circulated as to 
the quantity of earth removed, and the number of men 
and machines employed. These have been su to 
give an indication of the progress made with this great 
project. It is, however, sie Mo be feared that large as 
numbers showing the cubic metres of earth moved may 
have looked, they really represent what, in comparison 
with the vastness of the work of this sort involved, is only 
a mere scratching of the ground. The reports as.to the 
work really done are somewhat conflicting, but if we take 
into consideration all the facts, we are bound to admit 
that the real progress made with the undertaking is 
very small. It 1s generally “believed that not only 
is the death rate on the isthmus greater than has been 
admitted, but that there is great difficulty in obtain- 
ing experienced workmen and engineers. Recent trust- 
worthy information from several visitors to the works 
shows that M. Lesseps did not over-estimate the construc- 
tive difficulties attending the Panama project, and the 
ean difficulties have not been overcome. Negotiations 

ve for some time been pending between France and the 
States on the subject, the United States Government 
interposing objections which would, at the least, cause 
trouble; but the last information is that France has prac- 
tically abandoned the canal.’ A cable despatch says:— 
“ According to the belief of Washington diplomatists, M. 
Grévy has informed M. Roustan—not by way of official 
instructions, but conveying his personal opinion—that 
the Panama and Nicaragua topics had better not be dis- 
cussed with Mr. Frelinghuysen, French interests in the 
matter being very small, and M. de Lesseps’ venture and 
the Rothschild loan being purely private enterprises. 
The knowledge that France holds entirely aloof in the 
matter will naturally largely influence the Senate 

ing the pending Nicaragua Treaty.” 

he latter sets forth the terms on which the Republic 
of Ni will give the United States the right to 
construct a ship canal across the Nicaraguan territory. 
If the treaty be accepted the canal is to be for the use of all 
nations, and to be constructed by the Engineer Corps of the 
United States Army. The last debate on the subject at 
Washington indicated that unless a large sum be voted for 
building war vessels the treaty would not be ratified, and 
this question has, it is said, shown the House the necessity 
for a navy. 

At home the Manchester Ship Canal project holds the 
first place of interest. Plans have again been deposited in 
Parliament, certain modifications having been made by 
which the canal in the Mersey between Runcorn and 
Eastham is placed along the long southern shore bend, 
terminating in locks at the latter place. This, it is sup- 
posed, will remove the grounds of battle. A proposal to 
construct a straight channel from near Runcorn across the 
flat lands to Garston has not been adopted. The wisdom 
or otherwise of the policy of constructing a canal to Man- 
chester need not be discussed here; it has already received 
attention in our columns. It is noteworthy that although 
the circumstances are somewhat different, the policy in 
other parts of the country is to provide dock room nearer 
and nearer to the mouths of the great rivers. 

Considerable progress has been made with the Corinth 
Canal, and it is expected to be completed by the end of 
next year. 

The Cronstadt Sea Canal to St. Petersburg was experi- 
mentally opened in October last. It is not yet completed, 
and docks have yet to be made at St. Petersburg. It 
will save about twenty miles for which have to 
be lightered up from Cronstadt, the port for St. Peters- 
burg, for vessels drawing more than 9ft. of water. The 
canal is 26°5 versts, or seventeen miles in length, from 
180ft. to 240ft. in width, 22ft. in depth, cost so far about 
ten and a-quarter million roubles, and was made by: MM. 
Boreischa and Maximovitch, as contractors controlled by 
a Government committee. 





During the year the old proposal to make Paris a sea- 
port again cropped up; the Atlantic-Mediterranean Canal, 
cutting-off the Iberian Peninsula, has been seriously dis- 
cussed ; the Forth and Clyde Canal project has also been 
trotted out, and the Jarrow Corporation have appointed a 
committee to investigate the feasibility of constructing a 
canal from Jarrow Quay to improve the permanent 
water-way.* 

In referring to the civil engineering work of the past 
and of the coming year, we may not inappropriately 
mention that to-day—Friday, January 2nd—is the anni- 
versary of the foundation of the Institution of. Civil 
Engineers, which was established on the 2nd of January, 
1818. From a new list of members just printed, it ap 
that there are now on the books 20 honorary mee a 
1447 members, 1889 associate members, 508 associates, 
and 804 students, together 4668, against a total at the same 
date last year of 4443. This number necessarily repre- 
sents but a small portion of those for whom occupation 
must in some way be found, but a very considerable 
number of these engineers will be found shia engaged 
in constructing the roads, railways, harbours, canals, and 
bridges of new countries which are in future, it may be 
hoped, to provide us with that increase in the engineer- 
ing work which the remarkable growth of this, the 
representative Institution of English engineers, shows us 
to be ni . Ten years ago the total number on the 
lists of the Institution was 2491. Between January, 1875, 
and January, 1885, the growth has therefore been over 
58 per cent. The growth of the total numbers in the pro- 
fession may from this be only imagined, and the increase 
in the engineering trade capacities has proceeded at an 
even faster rate. 

In reviewing the facts relative to the sewage question a 
year 260, we remarked that but little light was then 
available for the purpose of showing whether the final 
settlement of this troublesome subject was near at hand. 
The Royal Commissioners appointed to investigate the 
effect of the metropolitan main i outfalls on the 
Thames were then preparing their first report, founded on 
the testimony of 126 witnesses, with 282 more ready to 
come forward. Early in the year the report appeared, 
and it was not difficult to see that although the Tieenio. 
sioners couched their conclusions in a mild and conciliatory 
tone, they were contemplating measures of a serious cha- 
racter. They had found that the effect of the moma 
outfalls was hurtful, and they considered that the e 
were likely to increase. Hence they decided to enter on 
the second branch of their inquiry, so that they might be 
in a position to recommend the proper remedial measures. 
This further step has since been taken, and London has 
now to face a series of proposals with regard to the main 
drainage ‘question which will unquestionably occasion 
considerable excitement’ when the matter comes to be 
fully understood. It is demanded that there shall be a 
radical change in the manner ot dealing with the — 
of the metropolis, and that this shall be effected with the 
least possible delay. Whatever may be the cost, some- 
thing is to be done, and certain ways are shown whereby 
the work may be accomplished. No raw sewage is to 
go into the Thames anywhere. The suspended matters 
are to be precipitated 6; chemical treatment, and if the 
effluent is to enter the river near London it must be pre- 
viously filtered through land. As an alternative, the 
sewage may be conveyed down to the estuary of the 
Thames, and there cast into the water without any 
further preparation than that of chemical precipitation. 
In the first instance, earth filtration means eight square 
miles of land in the vicinity of the metropolis. Evidently 
the Commissioners have no great confidence that such a 
project would be found practicable, and hence the alter- 
native of removing the outfalls to the mouth of the river. 
But in the latter case there will be the cost of an immense 
sewer, many miles in length. The complete estimate is 
one of millions, and remembering that the coal tax will 
come to an end in 1889, the metropolitan ratepayers are 
not likely to be very well pleased with their prospective 
burdens. The final instalment of the main drai oan 
of £4,200,000 has just been paid off, to which must be 
added £1,500,000 for relief lines and additional sewers. 
It was also intended, shortly before the appointment of 
the Royal Commission, to expend £160,000 in the im- 
provement of the outfall works. With this outlay, sup- 
posing it to take place, it seemed asif the main drainage of 

ndon would be at last complete. . But suddenly the 
objections which had long been urged against the outfalls 
at Barking and Crossness acquired additional force, 
and the whole question is now reopened, ing a form 
which carries with it very wide issues. The Commissioners 
favour the idea that the drainage of the towns in the 
district of the Lower Thames Valley and in the valley of 
the Lea may be brought down to Crossness and Barking, 
there to join the metropolitan sewage, and thence to 
be conveyed to the estuary. The southern sewage is to 
be combined with the northern, the southern being carried 
under the Thames at Crossness to the northern shore. 
The scheme is a grand one, and if carried out in its entirety 
would deliver the towns above London of the difficulty in 
which they are now placed, and which is repre in 
the unfortunate history of the Lower Thames Valley Main 
Sewerage Board, which came into existence in 1877. In 
the past session of Parliament that body promoted a scheme 
for treating the entire sewage of the district by a chemical 
oo, the precipitating works to be established at 

ortlake. But the project excited a feeling of alarm, and 
although it had the support of the Government 
Board, it was rejected by a Select Committee of the House 
of Commons. Resolved to make one more effort, the 
Thames Valley Board have just adopted Sir Joseph 
Bazalgette’s scheme for carrying the sewage of the district 
-— adh Crossness; while, on the other d, several — 

e subsidi authorities are ing to ve to the 
satisfaction of the Local Sonaieunt Board that the best 
— plan would be to dissolve the Thames Valley 

» and leave each locality to devise and execute its 
own scheme. For the investigation of this subject, one 
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more long and costly official inquiry is now being added 
to the others that have iene: tahoe, and the result is 
awaited with much interest. Concerning the disposal of 
sewage where the sea is contiguous, a singular ment 
has been put forward within the last few days. Sir John 
B. Lawes submits that sewage which finds its way to the 
sea is not necessarily wasted, but serves to provide food 
for fishes. Hence, it is suggested, arises the fact that the 
uantity of fish caught on the east coast of Scotland and 
England, and on the south coast of land, is much 
va pte on the west coasts of England and Scotland, 
on the entire coast of Ireland. In giving evidence 
before the oe ar a erga Sir J. B. Lawes stated it 
was quite possible that a pecuniary return is 
obtained by the nation from the sewage —- i 
as at present into the Thames than could obtained 
from it by any application to the land. The existing plan 
is easy and cheap; but during the recent hot summer it 
— to have given very great annoyance. The Metro- 
politan Board resorted to chemical treatment, and in a 
very short time expended £30,000 in a partial deodorisa- 
tion of the Thames and the sewage. The Royal Commis- 
sioners estimate that the cost of treating the entire sewage 
of London by a good and efficient chemical precipitation 
process vache | amount to not less than £200,000 a year. 
Among provincial towns the current expenses for chemical 
treatment were found to be rather more than a shilling 
per head per annum. On the plan of broad irrigation, 
the sewage of London would require an area of at least 
sixty-two square miles. Sir J. Bazalgette and Mr. Dibdin 
consider that by the means which they have devised the 
sewage of London could be treated chemically at a much 
smaller cost than that estimated by the Royal Commis- 
sioners, and we may expect that during the coming 
summer they will give some proof to that effect. On the 
whole it may be said that the sewage question is entering 
on a more interesting phase than it has exhibited for some 
years past. 
The water question continues to arrest attention in its 
financial aspect rather than in its sanitary or scientific 
bearing. e price of water rather than its quality seems 
to be uppermost in the public mind, and there is a very 
sore feeling on the part of the consumers in London and 
elsewhere on the subject of “annual value.” The deficient 
rainfall of the past year, and the unusual heat of the 
summer, caused a great deficiency in the water supply in 
many of England, and great anxiety was felt as to 
the risk of a water famine in some of the large manu- 
ing towns. The effect has been to stimulate the 
authorities in several places to their storage 
reservoirs, and schemes are on foot for this pur- 
London was happily exempt from any troubles 
of this kind, but although the river supply and the 
deep wells in the chalk sufficed to meet the demand, the 
Thames gave evidence that the season was one of unusual 
drought. There was a marked decrease in the volume of 
water flowing over Teddington Weir, and objection 
was made in some quarters that the London water com- 
ies were seriously overtaxing the resources of the stream 
— quantity which they drew off through their intakes. 
e condition of the Thames in the neighbourhood of Rich- 
mond is the source of continued complaint,so tan extent 
of the river bed being ex on the ebb of the tide. The 
diminished flow of , bs water during the past summer 
made matters worse than ever, and the Richmond Select 
Vestry have prepared a memorial on the subject, addressed 
to the Home Secretary. The memorialists consider that 
the abstraction of water above Teddington Lock by the 
London water companies, “though it has its influence,” is 
not the main cause of the present state of the river between 
Teddington and Isleworth. Enough water flows over the 
weir, but it is allowed to waste itself below. The actual 
reduction in the flow of the Thames for some months 
is a remarkable fact. Of course, it is exceptional; other- 
wise it would have a somewhat di ing on the 
water question. Mr. John Taylor, C.E., in a letter to Sir 
Francis Bolton, shows that in September last the average 
daily quantity flowing over Teddington Weir was about 
320 Inillion gallons, and later on this fell as low as 250 
million. As the water companies were taking more than 
80 million gallons per day, it is evident that they abstracted 
a very sensible proportion of the entire volume. The 
companies are seeking to enlarge their resources by 
drawing on the subterranean waters. But, even when 
they bore into the chalk, it is found that they are not 
pre | upon an inexhaustible source. The Southwark 
and Company, by sinking a well on its 
own land at Streatham, has dried up more than a 
hundred springs and wells in the neighbourhood, some 
being at a considerable distance, and the inhabitants of the 
locality have suffered serious inconvenience in consequence. 
But subterranean waters are the property of anybody who 
likes to take them. The Solicitor-General, having been 
consulted on the subject, states that “at common law there 
is no right as to percolating water.” He admits that the 
present case is a hard one, but it is practically beyond 
remedy, unless a clause should be inserted in a company’s 
Bill imposing some restriction as to the underground 
operations. Still worse is the fact, lately made apparent 
by a decision in the Law Courts, that subterranean waters 
may be polluted with impunity, the law taking no cog- 
nisance of such an offence, although capable of protecting 
waters which flow above groun e search for sub- 
terranean water by the Richmond Vestry has ended in 
finding no water at all, or not enough to be of service. 
Determined, if possible, to be independent of the South- 
wark and Vauxhall Water Company, the Richmond 
Vestry have expended many thousands of pounds in 
boring for water, and have gone down to a depth of 
1439ft. In the interests of science it is desirable that 
they should keep on boring, but the interests of the 
ratepayers forbid that there should be any further 
expenditure on the enterprise. Accordingly the vestry 
have resolved to cease operations, and the well will be 
abandoned, unless the scientists can raise a fund to carry 
on the exploration. As an event in the history of the 
London water supply, we are bound to mention the 





admirable ny > fe by the London water asenganies 
at the Health ibition. In connection with that Exhi- 
bition, Sir F. Bolton’s hand-book on the “London Water 
Supply ” was a valuable adjunct, destined to take its place 
as a standard work of reference. The supply of water 
to the metropolis will probably give rise to a discus- 
sion in Parliament in the coming session, the Metropolitan 
Board having resolved to re-introduce their Bill, by which 
they seek to be delivered from their present state of help- 
lessness in this matter. As they are now situated, they 
are simply prep. and cannot so much as even 
promote a Bill for a water scheme. Whether this dis- 
ability is of any consequence is, perhaps, open to doubt. 
Mr. Torrens will also bring forward his Bill again, defining 
annual value to mean rateable value, as shown in the 
Taegu ies exhib f collapse under th 
e gas companies exhibit no sign of co! under the 
influence of the electric light. ee than 000,000 tons 
of coal are now annually carbonised to supply gas to 
London, and the shareholders continue to receive hand- 
some dividends. The possibility that the electric light 
will ultimately prove a dangerous rival to gas probably 
has some effect on the market value of gas shares, and 
may render local authorities less anxious to buy up the 
companies, or to become manufacturers of gas for their 
several jurisdictions. In London, the testing of gas is 
being carefully applied by the Metropolitan Board, though 
some further improvements in this respect remain to 
carried out. A new gas-testing station has been opened, 
situated at St. John’s Wood, and some months back 
the Gas Referees authorised the testing of on 
the premises of the Metropolitan Board at tong 
gardens. The portable photometer is also in use, 
although possessing no legal authority. An official 
return, showing the actual results obtained with this 
instrument, would doubtless be interesting. Now that 
gas-testing, as carried out at the authorised stations, 
possesses a commercial value, it is important in the 
interests of all ies that the mode of operation should 
be accurate. The sperm candle has been attacked as 
failing to afford a trustworthy standard of lighting power. 
As far back as 1879 the Board of Trade appointed a 
committee to inquire into the relative merits of the sperm 
candle method and certain other modes of ascertaining the 
illuminating quality of the gas supply. But the sperm 
candle remains as the only statutory standard, although 
the committee ised its defects and recommended the 
pentane test devised by Mr. Vernon Harcourt. In other 
quarters the Methven standard is advocated. The Metro- 
politan Board have intimated that in their opinion the 
a test is not satisfactory, and have asked the Board 
of e to legalise some better method. With a view to 
discover for themselves what would be the best apparatus 
for the purpose, the Metropolitan Board are having the 
matter experimentally investigated by their own chemist, 
Mr. W. J. Dibdin. A somewhat hot controversy is going 
on upon the subject, in which certain results are enged 
and apparent facts are disputed. On a topic of a kindred 
character there has been a warm encounter between Pro- 
fessor Tyndall—himself one of the Gas Referees—and Mr. 
Chamberlain. The Professor is the champion of gas as a 
ighthouse illuminant, and is seriously at variance with the 
der Brethren of the Trinity House as to the relative 
merits of gas and the electric light. Professor Tyndall 
claims for the gas flame that, owing to its possession of a 
superabundance of rays belonging to the red series, it is 
better able to penetrate a fog than the electric light, the 
latter being Aimetised by rays of high refrangibility. 
Out of this scientific consideration there arisen a very 
acute quarrel. The question is one of practical importance, 
as affecting the security of the navigation around the British 
coasts. There are not a few persons who consider, as a result 
of their personal observation, that the electric light is a 
failure in afog,and that gas has then theadvantage. In aclear 
atmosphere the case may be altogether different. Another 
gas controversy is that which has reference to the merits 
of Mr. Cooper’s coal-liming process, By this method it is 
claimed that sulphur is more effectually and economically 
removed from than by any other means. The plan 
has been tried at the Tunbridge Wells Gasworks, and the 
results are said to have been most satisfactory. The 
manner of burning and applying whatever may be the 
mode of its manufacture, is a subject of interest to the 
public, and excellent opportunities for becoming acquainted 
with improved gas burners and stoves were afforded by the 
Health Exhibition at South Kensington. Doubtless the 
Exhibition of Inventions, which follows on the same 
ground this year, will afford further illustrations of the 
same subject. 

It was loudly asserted that a new patent law would 
work a revolution in mechanical engineering. Nothing of 
the kind has, however, taken place; indeed, although 
over 17,000 — were a for last year, we have 
failed to find that any one of these referred to a superlatively 
meritorious invention. It is not, indeed, too much to say 
that the result of the first year’s operations of the new 
Patent Law has left mechanical engineering just where it 
found it; and has fully justified the prognostications of 
those who asserted that the cheapening of patents was not, 
in itself, likely to do much good. The t mass of the 
ena taken out are for trifles. Thus, since a little has 

nm heard about the adoption of a twenty-four hours’ 
system of hour grouping, no fewer than nineteen patents 
have been applied for, all referring more or less to the 
method of dividing dials. The work of the Patent-office 
may be taken as typical of mechanical engineering in gene- 
ral. During the past year nothing very remarkable has 
been done. 

For years every effort has been strained to effect 
eeonomy in the use of fuel at sea. As much has not been 
attem: on our railways; but locomotive superinten- 
dents have not been idle, and there is every reason to 
believe that considerable reductions have been effected in 
the consumption of fuel. Thus, for example, the following 
tabular statement shows what has been lems in ten years 
on the Midland Railway, on which there has been a 
slight decrease in the percentage of goods mileage com- 





pared with the passenger mileage during the above period 
against which, however, must be set greatly increased 

- and me The figures, ms ae be ——s > 
give the gross consumption and the gross mileage for 
all sorts of traflic—goods, r, and shunting, and 
they reflect much credit on Mr. Johnstone and his staff, 
who have to conduct some of the heaviest and fastest 
traffic in the world. 


Consump 
Year, Train miles, Increase. peril 
I cl ae a 19,811,396 — . 57°18 
ET, ‘aun! . en. Lave 834,042 1,022,646 ... 54" 
1875 22,515,234 1,681,192 ... 53°40 
1876 651,546 1,136,312 ... 52°67 
1877 24,738,317 1,086,771 ... 50°76 
Er 25,621,576 883,259 ... 48°70 
ER eee 097,735 1,476,159 ... 49°17 
ga 29,558,458 2,460,723 46°51 
1881... ... ... 31,583,760 2,025,302 47°39 
ee ae ee hg 32,062,736... 478,976 ... 47°41 
Ss pha Wane 33,087,255 ... 1,024,519 49°00 


The Railway News gives the following interesting table 
to illustrate the augmentation which has taken place in 
rolling stock during the last ten years :— 

ia, ae. hes 


motive. 5 
1873... 11,010 24,634 9,128 323,701 5,322 362,785 
1874 ... 11,510 25,441 9,686 338,835 5,937 379,899 
3876... 28) 26,204 10,145 347,311 10,139 393,799 
1876 12,505 27,191 10,485 356, 10,730 
1877 12,767 27,729 10,731 363,672 11,257 413,389 
1878 12,969 28,104 10,962 367,888 11,368 418,322 
1879 13,174 28,717 11,160 369, 11,552 421, 
1880 13,384 29,565 11,286 379,934 11,681 432,466 
1881 13,727 30,489 11,538 390,012 12,719 444,958 
1882... . 31,250 11,760 406,795 12, 462,061 
1883 ... 14,469 32,304 12,024 434,261 12,072 490,661 
It would appear that a final point has been reached, 


beyond which it is impossible to go with the simple loco- 
motive, and so resort has been ball to the compound system. 
Abroad, in the first instance, more recently by Mr. Webb, 
of Crewe, and during the last year b r. Worsdell, 
locomotive superintendent of the Great tern Railway. 
The compounding of locomotives presents many interesting 
features, and we shall make no apology for considering it 
a little in detail here. In the case of the locomotive there 
are practically none of the objections to the use of very 
high pressure steam cut off early in the stroke that pertain 
to marine engines, because in any case, the pistons 
are small, and the momentum of the moving mass 
of engine and train is so t that the moments of 
rotational effort on the c pin may vary very much 
without ucing any evil consequences. All the advan- 
tages of measures of expansion might therefore be 
had in the “oF tn oe nega by simply augmenting the 
diameter of the cylinders—which has been deprived of all 
difficulty as far as space is concerned by Joy’s valve 
gear. t it has always been found that if great cylinder 
capacity is given the drivers will use it, and the result is 
that they cannot keep up the boiler pressure. In other 
words, an engine with big cylinders in proportion to the 
boiler, means a range of expansion and a low boiler 
. This is not theory; thisis practice ; no economy, 
ut the reverse, is secured. Now, let us suppose that the 
screw reversing was so arranged that steam must be 
cut off in the cylinders at, say, one-third of the stroke, as 
a maximum, and see what will happen. In sucha case the 
boiler pressure would be kept up and economy would be 
eff ; but the engine aa be liable at any stop 
to -get into such a position that it could not start 
again, because the ports would be blinded by the 
laps on the slide valves, both for going ahead and 
backwards. This fact has prevented railway engineers from 
putting it out of the power of their drivers to work save 
expansively, and it has rendered the compound system 
necessary, use with two compound cylinders it is um- 
possible for the driver to work save with a good deal of 
expansion, and yet it is also impossible for the engine to 
get into such a position that it cannot take steam either 
to go ahead or backwards. The entire advantage gained 
by compounding is that the steam is always worked 
rg instead of only at times. This effects a 
reduction in the quantity of steam needed, which is again 
attended by subsidiary advantages. Thus, for example, 
the use of a relatively enormous blast nozzle becomes 
ible, with a corresponding reduction in back pressure ; 
ewer sparks are thrown up the chimney, and the duration 
of the fire-box is prolonged. We proceed in a 
moment to describe Mr Worsdell’s compound locomo- 
tive, which we shall illustrate in an early impression. 
But before doing so we may stop to ask, Is compounding 
the only way in which drivers may be compelled to use 
steam expansively? We think the answer may be in the 
negative. Thus, for example, let us suppose that a 
locomotive is made, say, with a pair of 2lin. cylinders, and 
a maximum slide-valve admission of 30 per cent. Now to 
prevent this engine from sticking on a dead point, it is 
only necessary to drill holes about jin. diameter through 
pee: port face, one hole into each steam port, at sucha 
distance a) that the slide-valve will just cover them 
both—so that both cannot be open at once—when the 
slide-valve is in the middle of its stroke. Matters being 
thus arranged, if the engine while in forward gear stops 
with all the ports blinded, one at least of the small holes 
to which we refer must be open, and when steam is turned 
on the cylinder will quickly have the boiler ape ps in it, 
when the engine will move; and a very little will suffice, 
once motion is established, to put the cranks in such a 
position that one of the steam ports will be uncovered by 
theslide-valve. In this way all trouble may be got over, and 
the expedient may be applied to any locomotive with a 
good lap to prevent the necessity of reversing and eon 
now practicetl when the go-ahead steam port is blinded. 
The subsequent influence of a small hole of the kind 
named on the diagram when the engine is running at any 
sensible velocity would be imperceptible. e need 
searcely add that there is no patent for the scheme, which 
commends itself, we think, by its extreme simplicity. 
So much premised, we may now turn to Mr, Worsdell’s 
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engine, which is as simple as it is possible to be. It is 
unlike Mr, Webb’s engine in that it has only two cylinders, 
while Mr. Webb’s has, it will be remembered, three, one 
inside, actuating one pair of driving wheels, a pair of 
outside high-pressure cylinders actuating the trailin 
wheels, the driving and trailing wheels are not coupl 
save by the steam. In Mr. Worsdell’s engine both 
cylinders are inside the frames, and are on the same 
centre lines as those of the ordinary 18in. cylinder engines. 
The left-hand cylinder is the high-pressure one, being 
18in, diameter, and the right-hand is the low-pressure 
cylinder, 26in. diameter, both being 24in. stroke. The 
exhaust steam passes out of the high-pressure cylinder 
through an enlarged copper pipe asad: round the upper 
part of the smoke-box, so as to act as a superheater for the 
steam before it enters the low-pressure steam chest; it 
terminates in this low-pressure steam chest, and the 
exhaust from the low-pressure cylinder is passed out 
through the chimney in the ordinary way. A lbin. 
starting valve is connected to the superheating pipe just 
above the steam chest of the low-pressure cylinder. This 
pipe a steam direct from the boiler, and is controlled 
y a small regulator on the driver's side of the engine, 
this having a spring handle, so that it cannot be kept open; 
and a very slight opening is all that is necessary on this 
large piston to start the engine. To prevent this startin 
valve operating against the high-pressure piston, a speci 
cut-off valve is arranged, which the driver pulls over, and 
which is thrown back by the exhaust steam from the 
high-pressure cylinder, so that there is no attention 
required to this. This part of the arrangement is most 
successful. To prevent getting too high a pressure in the 
low-pressure cylinder when steam is admitted from the 
boiler, a 1}in. relief valve is fitted at each end, set to blow 
off at 80 lb. pressure per square inch. 

We may now proceed to consider the results obtained. 
The engine has now been running for some little time, and 
Mr. Worsdell is satisfied with the results of its working. 
There was a little difficulty for the first few weeks 
in starting, but since the valve was put in for 
admitting steam to the low-pressure cylinder as just 
described, no trouble has been experienced, and heavier 
trains can be started with the compound engine than with 
any other passenger engine on the line. It has been running 
regularly, in its turn, the express trains between London 
perl nto vid Cambridge, and London and Yarmouth, 
vid Norwich. These trains vary in composition, but the 
average does not fall below eleven vehicles, and on several 
occasions the compound engine has taken eighteen loaded 
coaches, and once or twice has taken twenty-three, 
stopping at Brentwood Station—the start from which is 
on an incline of 1 in 84—and has experienced no difficulty 
in getting away with sucha heavy train at this point. The 
running of this engine seems to be freer, and consequently 
faster, than any of the engines of the same size and class that 
are not compounded. e refer to the standard four wheels 
coupled express engines with 7ft. wheels and 18in. by 24in. 
cylinders, the dimensions of the compound being exactly 
the same in every particular, with the exception of the 
cylinders. The steam is maintained more regularly and 
easily, the blast nozzle being as large as 5fin. diameter, 
whereas in the other engines it is 4}in. to 4jin. Mr. 
Worsdell has taken out the consumption of fuel during 
the month of November, and finds that the ave of the 
engines of a similar type—non-compound—on the same 
service came to 31°6 lb. per mile. The compound engine 
under the same circumstances works at 26°8lb. per mile, 
= gain in favour of the compound of 4°8 1b. per 
mile, 

We would call our readers special attention to the fact 
that there is little difference between the construction of 
this engine and others, as it is in all essential points 
identical with the coupled express engines before mentioned, 
with the exception of the cylinders; and that instead of 
one pair of leading wheels working in a radial box, a bogie 
is used, so as to span the projection caused by the 1 
cylinder on one side. Mr. Worsdell is about to build 
twenty new passenger engines, ten of which will be 
on the compound principle, exactly like the one we have 
just described, and if these confirm the results given by 
that now running, the whole twenty will probably be 
made the same. 

In the United States few changes are in progress in 
the construction of locomotives, and it is not very pro- 
bable that novelties will be produced during 1885 of any 
importance. The most noteworthy innovation is the ex- 
tended smoke-box, which is being now very generally 
adopted. In America there are very stringent laws 
concerning the evolution of sparks, based, no doubt, on 


the con tions caused in the days of wood-burnin 
engines. Hitherto the well-known conical chimney, wit 
a wire gauze top or its equivalent, has been in use. It 


is now being superseded, the smoke-box being carried 
out as much as 3ft. further to the front than usual, the 
chimney still retaining its normal position. The result 
is said to be that the large smoke-box acts as a settlin, 

chamber, in which the sparks and cinders are deposited, 
instead of being ejected from the chimney. Extraordinary 
statements continue to reach us concerning locomotive per- 
formance in the States. Messrs. Baldwin have published a 
catalogue of their exhibits at the New Orleans Exhibition, 
in which we find it stated that an engine with 16in. cylin- 
ders, 24in. stroke, and 1301b. boiler pressure, the driving 
wheels 5ft. in diameter, hauled a train, consisting of 
105 cars, weighing, with their loads, 1778} tons, on the 
Louisiana and Texas Railroad nineteen miles on a level. 
The weight of the engine and tender is only 474 tons. 
Messrs. Baldwin give full particulars of the train, and 
add, “Assuming the frictional resistance to have been 
7 1b. per ton, the performance indicates an actual effective 
pressure of 127 lb. per ~ aoe inch developed against the 
pistons, as compared with a boiler pressure of 130 Ib., and 
a development of tractive power equal to somewhat more 
than one-third the weight on the driving wheels.” 
Furthermore, we are told that similar sguiisng hail trains 
of eighty cars, weighing, we assume, 1400 tons, from 
Algiers to Lafayette, a di of 144 miles, in about 





twelve hours. They have to surmount two inclines, one 
3000ft. and the other 2000ft. long, rising at the rate of 
lin 251, These are simply astonishing statements, As it 
is quite impossible that the average cylinder pressure 
olin have been equal to that in the boiler within 3 lb., 
and as it is to the last degree unlikely that a coefficient of 
over one-third could be had, it follows that the resistance 
of the train must have been very much less than 7 lb. - 
ton, and if that was the case we have much to learn in thi 
country as to the making and working of railways. 

An accident on the Manchester, Sheffield, and Lincoln- 
shire Railway last July turned attention once more to 
the well-worn dispute concerning the merits and demerits 
of outside and inside cylinder engines respectively. The 
fact brought out most prominently was that very little is 
really known, generally, concerning the comparativeliability 
of crank and straight axles to break, and it is much to be 
desired that the data bearing on this point, which exist 
in abundance, should be collected, put into shape, and 
brought before the world in the form of a paper to be read 
before the Institution of Civil Engineers or the Institution 
of Mechanical Engineers. The information which we 
have collected on the subject goes to show that pe ae 
axles are just as likely to break as crank axles unless 
special precautions are taken in designing them. If this 
is done then they are more durable than crank axles. 
We illustrate fully this week what may be regarded as the 
very latest type of outside cylinder engine. This loco- 
motive has been built from the designs of Mr. Charles 
Sacré, locomotive superintendent of the Manchester, 
Sheffield, and Lincolnshire Railway. This particular class 
of engine is employed Leman, Ant in running the fast 
trains between nchester and Liverpool, and the 
standard load is about 100 tons exclusive of passengers; 
but in busy times the load is doubled, as many as twenty 
coaches being put on, excellent time being still kept. The 
44 hour and 4} express from Manchester to London are 
worked by these engines between Manchester and 
Grantham. 

Among shipowners and engineers there is no subject 
attracting more attention than the possibility of effecting 
further economies in fuel, or, more accurately, in the cost 
of working steamships. No fewer than fourteen firms are 
now making triple expansion i and the forced 
draught system is undergoing at Mr. Howden’s hands a 
somewhat exhaustive investigation, in a boat belonging to 
Messrs. Scrutton and Co. Opinion is much divided con- 
cerning the value of the triple expansion principle, and 
while we find the north-east coast adopting it extensively, 
neither in Liverpool nor on the Clyde has as yet met with 
extended favour. It is no doubt very difficult to arrive at 
anything like accuracy, but the result of very careful 
inquiries which we have made is to the effect that the best 
triple-cylinder engines, working with a boiler pressure of 
140 lb., are more economical than the ordinary com- 
pound, working with 60 lb. to 80 lb. pressure, by about 
15 per cent. Sn a few cases pressures of 150 Ib. and 
160 lb. have been used, and it is stated that about 
20 per cent. is saved in fuel. It must be remem- 
bered, however, that the triple expansion engines are, 
for the most part, quite new, and their performance is 
compared with that of engines not quite so new and 
probably not quite so steam tight, and a very moderate 
amount of “og will represent a considerable difference 
in economy. fore going on to speak in detail of 
what is actually being done, and is certain to be done, 
during 1885, it may be worth while to say a few words 
concerning the theory involved. The triple expansion 
engine would be no better than the ordinary engine if the 
pressures were not different; and the whole advantage 
derived from expanding steam three times instead of twice 
is due to the additional range of expansion which high- 
pressure steam permits us to use. In the ordinary com- 
pound engine, with cylinders in the proportion of four to 
one, it will be found that the true ratio of expansion is about 
seven-fold, after allowance has been made for clearance, 
which is usually very large in proportion to the size of the 
cylinder, in marine engines. In thethree-cylinder engine the 
ratio is probably about twelve-fold. The relative theoretical 
values of expansion are expressed by the hyp. logs. of the ra- 
tios and 1. Thus for a seven-fold expansion we have 1°94+1 
= 2°94, and for a twelve-fold expansion we have 2°48+1= 
3°48, and the consumption of steam will be in the inverse 
ratio of these numbers. In other words, 29 tons of coal 
ought to do as much in the one case as 34 tons in the other, 
or, in round numbers, the saving effected ought to be 
about one-seventh, or say 15 per cent., and so far theory 
appears to be fairly consistent with practice. But in the 
three-cylinder engine condensation appears to be enor- 
mous, and any device which would even mitigate this 
condensation would prove of very great value, provided it 
was not accompanied by any serious counteracting disad- 
vantages. In another page will be found a letter on the 
triple expansion engine, which we commend to our readers. 
For the moment, however, the question is quite beyond 
the pale of theoretical speculation. It is asserted alike by 
shipowners and engineers that by doubling boiler pres- 
sures from 15 to 20 per cent. can be saved in fuel, and the 
evidence on this point is at present so strong that we are 
compelled to accept it. If such statements are not based 
on facts, then the truth may be trusted to make itself felt 
ere long. So far, however, there is nothing inconsistent 
between theory and practice. 

The recent history of the triple expansion system is 
brief and simple. Probably it was first used at sea by the 
late John Elder. It first took any sound tangible form 
in the hands of Mr. Alexander Kirk, while engineer to 
Messrs. John Elder and Co. The ss. Propontis had 
triple expansive engines, designed by Mr. Kirk, fitted to 
her in 1873. She made more than one successful voyage, 
but her water-tube boiler was a failure, and ordi 
compound engines and cylindrical boilers took the place of 
her original machinery. 
Kirk was on the right path. The difficulty in the way of 


following it was purely a question of boilers. Mr. Taylor, } Mr. Marshall 


of Newcastle-on-Tyne, “Eee, designed the engines 
hi 


w have given complete satis- 


of the steam yacht Isa, 


It was felt, however, that Mr. | pa 
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faction, the small size of the boiler permitting a pressure 
of 120 Ib. to be used without ‘coals. Several small 


engines of this kind were built, such as those of the Milli- 
cent, which have been illustrated in our columns. With 
the introduction of trustworthy steel plates and Fox’s 
corrugated furnaces, the boiler question was revolutionised, 
and it is now as easy to build boilers to carry 150 Ib. as it 
was in the days of iron to make them to sustain 75 Ib. 
Credit where credit is due, and we think it must be awarded 
to Mr. Kirk and Mr. Fox in large measure. 

The first really powerful triple expansive engines were 
fitted to the steamship Aberdeen, by Messrs. G. Thompson 
and Co., in 1881. e success of these engines has been 
complete. She carries 125 lb. ure, and so far as 
can be ascertained from the bills—the best possible 
test—she is burning 15 per cent. less fuel than the best 
double cylinder engines doing the same work, and we may 
add that not one sixpence has yet been spent on caulking 
or repairing the boilers in any way. Last year we gave 
particulars of certain large Mexican boats fitted with three- 
cylinder engines. The results obtained with these have 
not been satisfactory. We refer to this at all only because 
erroneous statements are in circulation on the subject. 
The failure of the boilers—it is the boilers which have 
suffered—was due to causes which have nothing whatever to 
do with the pressures carried, or the three-cylinder system. 

It is very much the custom with some le to denounce 
the cargo steamer as a disgrace to civilisation. As a 
matter of fact, however, such vessels deserve to rank 
among the most remarkable achievements of the day. 
Nothing in the history of the world has been met 
with to compare with them in power of transporting 
merchandise cheaply. The modern cargo steamer is 
a triumph of science, which has resulted from keen 
competition among the talented heads of firms, each 
anxious to beat his neighbours on their own ground. 
The power required to move vessels through the water 
at slow speeds is excessively small, and the slow 
speeds are sufficiently rapid for the uired pu 

e may cite a few examples. We not, however, 
give names, lest it should be thought for even a moment 
that we drew invidious comparisons. steamer, 
258°6ft. long, 34°8ft. beam, and 19°5 deep, immersed mid- 
ship section 604 square feet, 2345 tons displacement on 
18°5ft. draught, burns 9°5 tons of Welsh coal in twenty- 
four hours steaming at 9 knots. She carries 150 Ib. pressure, 
and has triple expansion engines indicating 609-horse 

wer. The cylinders are 19in., 35in., and 53in. diameter 

y 2ft. 9in. stroke. Steam is — by one double- 
ended boiler 12ft. 3in. diameter and 16ft. long. It will 
be seen that in this ship the cost of moving a ton of 
cargo a mile is almost infinitesimal as far as fuel is con- 
cerned. Six sets of nearly similar engines are at sea and 
all doing well. The owner of the vessel claims a saving 
of 33 per cent. as compared with the consumption of a 
sister ship. In another case we find a speed of 8°5 knots 

r hour—this is her regular working speed—given to a 

ull 260ft. by 36ft. by 19°6ft., with a total displacement 
of 3970 tons, by a triple engine with cylinders 20in., 33in., 
and 54in. diameter, 3ft. stroke. The pressure is 
1601b. This vessel has a sister with ordinary compound 
engines; the cylinders 32in. and 60in., with a stroke of 
3ft. 3in. She makes eight knots, with 13 tons per twenty- 
four hours, as against 8°5 tons for the triple-cylinder 
engines. We are disposed to think that the double- 
cylinder engines and their boilers are not in superlatively 
good order. One of the great advantages claimed for the 
triple engine is that much space is saved for cargo. The 
great object in the Eastern trade is to run from port to 
port on a small consumption. Thus, the ship we have 
named can run from Aden to Singapore without coaling, 
and yet not encroach in any way on cargo space. Perhaps 
the most remarkable example of the favour which the triple 
system now enjoys is supplied by four steam colliers, 
engined by Messrs. Alexander Stephens and Co., of | 
Glasgow. These ships ply between London and the 
North; each run occupies about thirty hours. They make 
about fifty trips a year, and probably save two tons of coal 
per trip by the use of three instead of two cylinders. In- 
asmuch as colliers use a very cheap coal indeed, it 
would seem that in this case the game can hardly be worth 
the candle. Among the principal firms now building 
triple — engines we may mention Messrs. Blair, 
Palmer, Richardson, the Wallsend Slipway Company, 
heer oy Richardson, and Co., Dickinson, Earle’s Ship: 
building Company, and the North-Eastern Engineering 
Company, while Mr. Kirk has designed and Messrs. 
Napier are constructing two sets of triple engines, each to 
indicate 8000-horse power, for a Russian man-of-war being 
built, it is understood, on the Black Sea. 

Not content with three cylinders, two firms have adopted 
four cylinders. The Arowa, built by Messrs. Denny, of Dum- 
barton, has fourcylinders. In thiscase wehave practically an 
ordinary three-cylinder compound engine—which must not 
be confounded with a triple expansion engine—with a 6lin. 
cylinder exhausting into two 7lin. cylinders, to which has 
been added a 37in. cylinder. The stroke is 5ft., and the 
ae 160lb. The Barrow Shipbuilding Company has 

uilt a vessel in which the steam is expanded four times, 
her cylinders being respectively 20in., 28°5in., 40in., and 
57in. in diameter, with a stroke of 3ft. 6in., and a 
of 164 1b. The vessel has recently sailed for New Orleans. 

As to work actually in hand, Messrs, Denny have 
four sets. Messrs. Caird have one pair for a P. and O. 
boat—a sister of the Chusan, for the Australian trade. 
She is 400ft. by 45ft. by 29ft. deep. The Chusan has two 
cylinders, 52in. and 96in., by 5ft. 6in. stroke. The new 
boat will have three cylinders, 35in., 56in., and 89in., 
with a 5ft. Gin. stroke, and will carry 146 lb. pressure. 

We now come to the second departure, as it may be 
termed, in marine engineering, namely, the use of forced 
draught. It will be remembered that in the course of a 
per on marine engineering, read at the Newcastle meeti 
of the Institution of Mechanical Engineers in 1881 by 

. , reference was made at considerable length to 
this subject. Hitherto forced draught has been only used in 
sanpolls Neila and in some men-of-war, as, for example, the 
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Riachuello andthe Polyphemus. At the last meeting of the 
Tnstitution of Naval Architects Mr. Howden read a paper 
on the same subject, and was severely criticised for the 
vagueness of his statements. Imbued with the courage of 
his opinions, he has fitted a ship, the property of Messrs. 
Scrutton and Co., on his system. She is now away at sea, 
and is expected to arrive in London about the end of 
January, and the result of the experiment will be 
ed with much interest. She has just half the grate 
surface usually employed. It may be added that so far the 
results obtained have been satisfactory. The ship in ques- 
tion is the New York City, one of the Direct West India Line 
boats. She is 260ft. by 34ft. 5in. by 22ft. 5in. deep, and 
1724 tons gross. She was built at Stockton-on-Tees about 
five years since, and was originally fitted with one double- 
ended boiler, with four furnaces 3ft. 5in. diameter and 75 
square feet of grate area. Her engines have two cylinders 
36in. and 6lin. diameter, with a stroke of 2ft. 9in. The 
Howden boiler is single-ended, with three furnaces, each 
3ft. 4in. diameter, and only 36 square feet of grate. The 
saving of one stokehole, and in the length of the boiler, 
gives 120 tons extra cargo space. The air is supplied bya 
36in. Gunther fan driven by a small engine exhausting 
into the condenser. She made her trial trip in the 
inning of last October with t success. She 
works with a closed stokehole. It is not quite clear 
to what the gain to be obtained is supposed to be 
due, but it is probable that it will lie m the 1 pene 
bility of using much smaller boilers than those which are 
employed under normal conditions, and so weight and space 

ill be saved. The system lends itself to higher 
It is well known that the strength of the modern boiler is 
limited by that of the furnaces, and one of the first results 
of the use of Fox’s co ted furnaces has been the 
adoption of larger Sasinpgertiian were previously possible. 

us we have now boilers with two furnaces only, over 
4ft. in diameter, each furnace provided with two fire-doors. 
If extreme pressures are to be used, then three furnaces of 
smaller diameter will give a much better boiler, but it 
would cost more. The almost invariable practice now is to 
use tubes 6ft. long and 3$in. diameter. With forced 
draught there would be better combustion, less smoke, 
and tubes 2}in. diameter might be used without fear of 
choking up with soot or a falling off in draught. It is 
resets Fo at t to say much either for or against the 
forced draught system. We can only wait for the 
development of events. 

It may be mentioned that Messrs. Palmer, of Jarrow, 
and a number of other east coast firms, including Bolckow, 
Vaughan, and Co., are rearranging their furnaces and 
plant to roll steel for shipbuilding purposes on the basic 
system. This is important for the east coast. 

A notice of the progress of engineering which did not 
allude to Joy’s valve gear would be incomplete. The 
advance of this in favour is steady and continuous. 
It has found its way from the locomotive to the marine 
engine. It is used in the great war ships of the Italian 
Navy ; and its success in the engines of H.M.S. Amphion, 
recently illustrated in our pages, augurs well for its general 
adoption in the British Navy. As an example of its 
success in locomotive work, we may state that the Joy 
gear fitted by Mr. Webb to a goods engine in 1880 has 
run 126,892 miles, and the phosphor bronze quadrant 
blocks are not yet worn out. 

Mr. Kirealdy, of West India Dock-road, has devised a 
simple arrangement for supplying boilers with hot water 
when they are being filled up afresh after cleaning, &c. 
A simple feed-water heater is fitted into the feed pipe, and 
supplied with live steam from the donkey boiler. 
The apparatus has been applied to several ships; among 
others to the Somerset, of the Great Western Steamship 
line. The engineer of the ship states that “the heater 
worked well on the fenitaniel: and outward run, and 
neither in Montreal nor in Avonmouth was there any 
boiler-work to do—the first time for five voyages.” It 
appears also that there is a saving of coal effected—in one 
case amounting to about 9 per cent. The water is sent 
into the boiler 4 about 182deg. Among other matters of 
detail we may mention that Outridge’s balance slide valves 
seem to be more favoured than ce valves have been. 
Peyton’s balanced valve, made by Messrs. A. Wilson and 
Co., of Vauxhall, is also extending in favour. 

In considering the whole aspect of marine engineering 
at present, it can hardly fail to strike those conversant 
with the subject that had the Board of Trade been the 
only body supervising the construction of marine engines 
pu boilers recent improvements could not possibly have 
taken place. It is to the strenuous exertions and liberal 
pw of Lloyd’s that so much isdue. Lloyd’s influence 

always been brought to bear to influence the Govern- 
ment body to work in the right direction. We make 
every.allowance for the difficulties under which all Govern- 
ment servants have to labour in dealing with scientific 
uestions, but it is none the less to be regretted that 
the action taken by the marine de ent of the 
Board of Trade has been extremely obstructive. Its 
policy has no doubt been safe, but something more 
than this is needed. There has been manifested too a 
lack of frankness, which is to be de Thus, for 
—— — it became obvious that the ree 
rules of the department concerning pressures and strengths 
could no longer be enforced, the sueety Seen of ad- 
mitting that change was necessary, in e tenacity 
of the material, stipulating for steel shell plates with a 
tenacity of 28 to 32 tons, instead of 26 to 30 tons. Now 
it is well known that tenacity is simply a question of 
carbon, and it is also known that the more “ben a steel 
plate has in it the worse it is. Therefore what we may 
term Board of Trade steel isa worse boiler material than it 
need be. To the mildness of steel has been due the whole 
of its popularity as a constructive material, but a 32-ton 
en ee — re" 

n gas engines it is by no means unlikely that a 

deal will be done during the year 1885. The great success 
which has attended Messrs. Crossley’s operations has 
stimulated invention, and new forms of — are being 
made or patented either here or in the United States. 





The original Lenoir in a very improved form is again 
being heard of, and a of the new sm are extremely 
ingenious. Thus in one the gas and air are first 
mee re see “ each other, and then sent -_ = 
working cylinder. e mixture passes on its way 

a short ring, so to speak, of tubing kept at a very high 
temperature. This ignites the explosive mixture; but 
the arrangements are so well carried out that the diagram 
obtained is more like that from a high-pressure steam 
engine than anything hitherto had with gas. In another 
type of gas engine, economy of gas is effected by making 

e governor control, so to speak, the explosion. Thus, 
although the mixture enters the ante-chamber of the 
cylinder, it is not suffered to explode unless the governor 
determines that an explosion is required to maintain the 
velocity. In hot air engines, pure and simple, we hear of 
nothing new. The Bailey engine and the Buckett engine 
seem to have supplied all the existing demand. : 
Henry Davey, Sun Foundry, Leeds, produced at the 
Shrewsbury Show last summer a noticeable novelty in the 

of a domestic motor. This is a condensing steam 
engine — with a pressure about that of the atmo- 
pe ane This little machine is perfectly successful, and 
has very recently undergone certain improvements in form 
which we shall illustrate. Mr. Davey has employed one 
of 2-horse power to light his residence at Headingley. It 
drives a small dynamo, and can keep twenty incandescent 
lamps brilliantly lighted. A er hopper has been 
fitted to the boiler, and this being filled up with coke, the 
engine once started requires no further attention for 
several hours. Several years have now elapsed since we 
pointed out in the pages of this journal that if a high- 
speed steam engine was to be e a success it must 
single. The hint was taken, many high-speed single-acting 
engines soon found their way into the market, and more 
are being produced. Among those likely to be heard of 
inthefuture we may name one being made by Messrs. Burrell 
and Co., of Thetford, which we have seen at work, 
although it is not yet before the public. All or nearly all 
the recent innovations in this type of engine have been 
illustrated from time to time in our pages. 

The distribution of power attracts attention in 
towns. Hydraulic pressure mains are being laid down in 
London for this purpose, and we shall have more to say on 
the subject. In Birmingham a company has been incor- 
porated under the title of the Birmingham Compressed 
Air Power Company, which proposes to supply compressed 
air to work existing steam engines. The theory on which 
the scheme is = | is that it is ible to put up a large 
plant of engines, pumps, and boilers, which can be worked 
much more economically than the small engines now 
distributed all over the a It is stated in cor 
prospectus of the company, t an enquiry carri 
out by Mr. Piercy for the Public Works Committee 
showed that the rye rate of consumption amounts to 
as much as 11°68 lb. of coal per horse per hour for 25-horse 
power engines nominal, and the company proposes to work 
its engines for about 14]b. per horse per hour; so that 
allowing 50 per cent. for losses, a large margin would 
remain for profit. We fear that the scheme can never 
realise in practice what is anticipated, but it is not impro- 
bable that it may get a fair trial this year. We may sa 
that it has been in use for many years at Portsmou 
Dockyard, and with great success, cranes and capstans 
being driven from a central station, while small engines 
for revolving turrets, &c., are tested in place by leading a 
hose on board ship from one of the mains with which the 
yard is traversed in various directions. Popp’s pneumatic 
system of clocks has been at work in Paris and 
Brussels for several years, with great success. In Paris 
alone over 8000 clocks and dials are worked in this way, 
and at Eastbourne the mains needed for Schone’s pneumatic 
drainage system have been down four years in the streets, 
and have given no trouble. Sir F. Bramwell, who has 
been employed by the company, concludes his report 
as follows:—“I believe the Corporation might acquiesce 
in the laying-on of power by means of compressed air 
without risk of loss or damage, and by doing so they would 
be offering the inhabitants of Birmingham, and especially 
the industries requiring small power or intermittent 

wer, facilities which they do not now possess, and which 
it would be advan us for them to have.” 

The Birmingham ted obtained an Act of Parlia- 
ment last session—with the support of the Corporation— to 
supply compressed air to an area of about two and a-half 
square miles of the town, in which are embraced a vast 
number of motors now being worked by steam power. 
Under the Act the company is bound to supply air ata 
pressure of not less than 43 lb. to the square inch above 
atmosphere. The capital of the company is £300,000. 
Before proceeding with the works, the company convened 
a public meeting on the 17th of December to confer with 
the manufacturers, whose co-operation as consumers was 
sought. Mr. Arthur Chamberlain presided, and a large 
number of the leading merchants were present, who passed 
a unanimous resolution to support the scheme, which 
a it was sare Cape A ye 2 enable the 
undertaking at once to with. e com 
proposes oaleeee for the air power at an average of 5d. 
per 1000ft., and the consumer will aun A, for the amount 
actually used, which will be m a meter con- 
structed to register both volume and We shall 
refer to this project more fully in another impression. 

The battle of the brakes has raged during the year, and 
is even not yet terminated, but there is reason to conclude 
that we are near the end, and that on the principle of the 
survival of the fittest, the Westinghouse brake will super- 
sede all itsrivals. Fora long period the railway companies 
held out against automatic action in brakes, but their resist- 
ance has beenovercome. Atthe end of 1880there were about 
the same number of vehicles in England fitted with auto- 
matic and non-automatic brakes, but at this moment the 
automatic brakes exceed the non-automatic by nearly 
three to one in England; the number of Westinghouse 
brakes being 13,000 at the end of 1883, that of the vacuum 
brake was about 6000. In France the Westinghouse 
brake grows in favour. Thus, on the Chemin de Fer de 





VOuest, between the 14th March, 1878, and the Ist of 
January, 1882, there were fitted with this brake 275 
engines, iages, 320 vans. tween the Ist o 
January, 1882, and the lst September, 1884, there were 
fitted 178 engines, 734 carriages, and 216 vans, bringing 
the totals up to 453 engines, 2536 coaches, and 536 vans. 
It is interesting to note that not fewer than twenty-seven 
accidents, many of which must have been very disastrous, 
have been clearly prevented from taking place on this line 
alone by the prompt action of the Westinghouse brake. 

It may interest some of our readers to learn that the difli- 
cult problem of cutting epicycloidal and hypocycloidal teeth 
has been solved by Mr. W. Tighe Hamilton, of Dublin, but 
as the apparatus has not been patented, we are not as yet 
able to explain its principles as we hope to do at a future 
time. It is a following out of the same inventor's bevel 
gear machines, as to which the doubt was so great in 
America that an eminent firm wrote that the man must be 
mad who could ye ager it possible to cut a bevel wheel at 
a single passage of a rotary cutter. The evidence that it is 
quite possible is seen in the several machines already sent out. 
Some of these are now at work in the English and Malta 
dockyards, as well as at Spezzia and in India. In order to 
carry out in these machines the form of tooth recommended 
by Professor Willis, which is considered sufficiently true for 

purposes in wheels of a moderate size, we can notice the 
device of shaping the cutters by means of a conenow patented. 
No doubt this new invention, which we understood 
originated in the poms cone cutter, will open a new 
field for watch and mill og it is applicable to all 
sizes, whether small or great. e hold that in mechanics 
all things are possible, where the idea is lifted out of 
the old grooves and applied with intelligence to what is 
required of it. It is only thus that invention has pro- 
gressed hitherto, and wi in future, provided 
experienced men do not allow Seeniiven to be too much 
hampered by their experiences. In connection with Mr. 
Hamilton’s bevel gear machine, which we explained and 
illustrated some time ago, we may now notice the remark- 
able instruments of precision supplied by the same in- 
ventor. They are executed in gun-metal by the machinery 
of an accomplished optician. One is an angle gauge, to 
ee for a lathe the proper back and front angles of 

lanks for every pitch; the same result as this is now 
attained + a special machine of a large size supplied to 
Portsmouth Dockyard. The second instrument adjusts 
the bevel gear machine to cut the proper taper between 
the teeth of bevel wheels. The remaining instrument 
gives all depths of teeth, as well as their widths and those 
of the spaces within which they act; it also shows for 
every case the excess of the outer over the pitch, diameter. 
These instruments are either set or the measures taken by 
the compass, according to the fi engraved upon them. 

According to the opinions of those able to judge, 
the year 1884 will probably be a turning point in the 
history of the electric light enterprise, and as, at the 
present moment, as well as for two or three years past, 
this application of electricity has been more prominent 
than any other in the minds of the public, it will perhaps 
be best to consider it first. It is a thrice-told tale that 
the hasty — and subscription of a large capital in 
the early days of electric lighting was a mistake. What 
was really required before so large a capital was em- 
barked in the enterprise was greater experience. This 
experience has now been obtained to a considerable 
extent, but at the cost of grumbling shareholders. Even 
now we are only at the commencement of what may be 
termed the period of electric lighting, and the machines 
with which we have to deal and the apparatus which we 
have to use is far from beingperfect. Great strideshave been 
made, and are being made, both in improving the electrical 
generators and the apparatus which uses the electricity 
generated—that is to say, the dynamo machines give a far 
greater output now than formerly, and the lamps, both arc 
and incandescent, are more economical in using the 
current. The concensus of opinions from all quarters is 
that future prospects are far more satisfactory than they 
have been at any peovens period in the history of 
electric lighting. ere should be no wonder at 
this, for the many proofs we have that the electric 
light is far superior to any other illuminant in certain 
mae and under certain conditions are so overwhelming 
that the surprise is rather that its progress is so slow. In 
proof of this we may point to the fact that arc lighting, 
although not so extensively utilised on this side as on the 
other side of the Atlantic, is becoming very common in 
mills and factories, in engineering operations, in docks, 
stations, &c., while the incandescent lamp is making its 
way oz and steadily to illumine theatres and other 
large buildings. Taking an example of the spread of in- 
candescent lighting, we may refer to the work of the 
Edison Company of Berlin. e greater part of this work 
has been done during the past year, during which time 
some 22,000 incandescent lamps have been installed, 
supplied by 169 dynamos of different sizes, and these 
driven by steam engines having collectively some 2500- 
horse power. Several of these ins ions use over a 
thousand lamps ; thus Strasburg station has 1960 supplied 
from eight machines. The theatre at Stut has 1060 
supplied by five machines ; the factory of Messrs. Hart- 
mann a Sons, at Munster, has 1000 lamps supplied by 
three machines. In Berlin 1800 lamps are supplied from 
the central station in the Friederich Strasse. e theatres 
at Munich have 2500 lamps supplied by six dynamos. 
Besides these the light has been a to mills, hotels, 
factories, and. private houses. The ch Edison Com- 
pany has during its 5 Sage put down more than 
400 installations, and about 100 more in hand. 
Among other work done is the lighting of the Grand 
Opera, Hotel de Ville, Messrs, Hachette and Co.’s, the 
well-known ‘publishers, the powder magazines at St. 
Chamaz, the theatres at e and Brunn, in Austria: 
in Spain, the arsenals at and La Carraca: in 
Roumania the work of lighting up the theatre at Bucharest 
is almost complete. In Denmark the Royal Palace at 

has been lighted, and similar installations 
have been carried out in Italy and Russia. Wherever we 
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look we meet with a fair promise of activity, for in almost 
every case the opinion expressed is that the orders coming 
to hand are now largely in excess of what they have been 
previously. Coming nearer home, the largest and most 
complete installation outside of exhibitions is that at 
Victoria station, recently fully described in our columns. 
Work of similar itude is being carried out by the 
Telegraph Construction Company at the Paddington 
station of the Great Western Railway, while installations 
in mills, factories, theatres, and private residences are 
becoming very numerous. It is interesting here to put on 
record one case in which electricity and gas have been 
fairly tried in antagonism, and in which electricity has 
won the most unmistakeable victory. We refer to the 
lighting of the Palsgrave, the well-known restaurant, 
opposite the New Law Courts. Provision was made when 
building this huge structure for heating, cooking, and 
supplying the engines for actuating the lifts and the 
dynamo machines, &c., by means of steam, but on getting 
into full working order it was found that the supply was 
hardly so large as was required, and it was thought a con- 
siderable saving might be effected by gétting rid of a large 
part of the electric light, introducing gas in its place. 
After a fair trial it has been determined to resume the 
electric light. 

We have referred to the improvements in dynamo 
machines, the most important of which have been carried 
out by Messrs. Crompton and Co., of Chelmsford, and the 
Anglo-American Brush Company in the Belvedere-road. 
The basis of Messrs. Crompton’s machine was the Gramme ; 
the basis of the Victoria machine was that of Schukert ; 
but each of these manufacturers is quite confident that, 
with their improvements, a 1000-light machine will be a 
size of very ordinary make in the immediate future. The 
Victoria claims that while the well-known 1000-lighting 
Edison machine weighs, say, twenty tons, its weight 
is only about one-tenth as much, The improvement 
in lamps is neither so marked nor so satisfactory as we 
could wish. Indeed, the complaints are frequent that the 
mechanical part of the:manufacture, instead of becoming 
better, is degenerating, and that sufficient care is not 
exercised, in sending out parcels of lamps, to have the 
lamps similar in every respect. On this account breakages 
are more frequent, inasmuch as the electro-motive force of, 
say, 60 volts is not suitable for the lamp which requires 
only 45 volts. Under these conditions, the lamp soon 
breaks down, while, on the contrary, a lamp requiring 
60 volts is only raised to redness with an electro-motive 
force of 45 volts. The makers of arc lamps, on the con- 
trary, have made considerable improvements in economy, in 
steadiness, and in simplicity, and we have no doubt that in 
many instances where arc lighting is practicable it will soon 
be introduced. In the question of secondary batteries no 
great progress has been made during the year, but what 
has been done has tended to greater durability of the 
plates, and therefore brings us nearer to the time when 
these very ne accessories to incandescent lighting 
will be quite general. We are glad to see that the more 
proper estimation of the usefulness of this accessory is be- 
coming common; the idea of storage is no doubt very 
taking, but it is preferable to consider the secondary 
belies seve as a regulator, and as something which can 
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n to act upon page rs 
One application of electric lighting should not be over- 
looked, viz., to the lighting of trains. ly in the year Mr. 


Massey lighted up a shuttle train on the District Railway 
by means of a miniature plant carried in a van. This 
method has commended itself to some of the railway authori- 
ties, and Messrs. Crompton and Co., have supplied several 
complete installations to the Great Eastern Railwa Com- 
pany, for use on suburban trains. In these installations 
one of Heenan and Froude’s direct-acting engines is used 
to drive the dynamo, so that the apparatus is complete in 
itself, and so far has given great satisfaction. 

Perhaps the electric light has more than in any other 
direction proved its suitability for ship lighting. Scores 
of res papi might say hundreds—have already been 
lighted; many others are to be lighted, and hardly a new 
vessel is built but it is fitted with the necessary electrical 
apparatus for such light. So much has been said on this 
subject that there is little new to be suggested. Sutlicient 
consideration, however, has not been paid to the fitti 
or to the best form of lamps, or to the best form of fila- 
ment in the lamps to be used on shipboard. An incan- 
descent lamp filament is a fragile article, unable to with- 
stand concussion. The more economical the lamp—economy 
at present consists in a longer, finer, and therefore more 
fragile filament—the worse is it adapted for the rough 
usage on board ship, unless every precaution be taken to 
absorb concussive effect before it reaches the filament. 

Two applications of electricity seem to require notice; 
not that much has been done in this direction, but because 
much may be done in this direction. We refer to the 
transmission of power, and the use of the current, for 
heating purposes. nee as yet is in the embryo 
stage whether it will successfully emerge the future 
will solve, but it has been stated that the system ‘is 
well ere ra for use in sugar and similar plantations. The 
future of the electrical transmission of power, however, is 
only part of the problem, how best to utilise the great 
natural forces, now almost entirely wasted, in the shape of 
winds, streams, waves, and tides, If electricity is to, be 
used, the minor questions of insulation and personal safet; 
must be settled, for at present economy demands very hig 
potentials. 

With regard to heating by electricity still less has been 
done, pe experiments both in England and France 
show that this application is by no means unimportant. 
The writers and speakers who complain about yeh 
soot have the fixed idea that coal or coke must be burned 
in grates or stoves in order to obtain the necessary warmth 
in our houses. Theoretically there are grounds for believ- 
ing that heat could thus be distributed by means of 
electricity, but, of course, experiments are required to 
show how far practice and theo 


Turning our attention to tele y, there is nothing to 





chronicle except the usual extensions. The three great | Do 
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cable factories. have each done a fair amount of work 
during the year. , The Telegraph Construction and Main- 
tenance Company. has manufactured a large quantity of 
cable for the Eastern and Eastern Extension Company, 
which has been laid’ in connecting ‘all the islands of the 
Grecian Archipelago and in the trans-Indian waters. 
Much work has also been done for the Direct Spanish and 
the Brazilian Submarine Companies. Messrs. Siemens 
have made and laid two Atlantic cables, known as the 
Bennett-Mackay cables, while the Silvertown Company 
has done good work in Spanish and South American 
waters. During the year two new ships—the Magneta 
and. the Electra—have been added to. the cable fleet—the 
former belonging to the Eastern Extension, the latter to 
the Eastern Company. These vessels are each of about 
1000 tons, and have been built by Messrs. Napier and Son, 
Glasgow, to the designs of Mr. Joseph Burnie. The cable 
gear has been made by Messrs. Johnson and Phillips, the 
electrical apparatus by Messrs. Elliott Brothers. The 
ships are fitted with every modern appliance and improve- 
ment, and may be expected to do work. The one is 
intended for the Singapore station, the other for the 
Mediterranean.. On land, wires are.added to wires, and 

reparation is made for sixpenny telegrams; but little is 
finn of improvements in instruments, if any, outside of 
the department. 

Similarly the progress in telephony has been more of a 
commercial than of a scientific nature, Overhead wires 
are still tolerated, though. the time: must come when 
London, at whatever cost, will have to be provided with 
subways, and then many evils which we now grumble at 
will pass away. The Van Ryssleburgh system has been 
adopted in Belgium. This system permits the use of the 
ordinary telegraph wires for sclephene St », We 
understand that Messrs. Woodhouse ‘wson are 
about to introduce the Brown and Saunders system on a 

ractical scale, which enables a number of instruments to 
[ laced on one wire. The use of such a system should 
tend to reduce the cost to the subscribers. : For ordinary 
telephony a’ trunk line has been carried through from 
London to Brighton. 


THE INSTITUTION OF CIVIL ENGINEERS. 


In conformity with the by-laws, ‘the annual general meeting was 
held on the 23rd of December, ‘‘ being the Tuesday previous to 
roe yey Eve,” the president, Sir J..W. Bazalgette, C.B., in the 
chair. . : ‘ 

In the report of the Council it was remarked that it might be 
convenient to take, as a starting point, the condition of the Insti- 
tution when the — by-laws were enacted, on the 2nd of 
December, 1878. Then the strength consisted, irrespective of the 
students, of 2815 of all other classes; now that number was 3782, 
or an increase of 34 per cent. in six years. During the past session 
there had been 279 elections, while the deductions from deaths, 
resignations, and erasures were 85, leaving a net effective increase 
of 194, or 54 per cent. in the twelve months. Out of the elections 
100 candidates were resident beyond the sea—a proof that engineers 
in the colonies were well satisfied with the way in which the affairs 
of the Institution were conducted and administered. 

The death of Mr. Charles Manby, who was for seventeen years 
the secretary, and had since 1856 been the honorary secretary, had 
removed from the books one who had taken for many years a lead- 
ing part in the conduct of the affairs of the Institution. By his 
tact and energy at an early and critical period of its history, he 
had mai to secure the co-operation of the principal members 
of the profession, and of scientific men generally, and thus laid the 
foundation for its present reputation and success. 

The changes in the class of students had been very numerous ; 
for, although there were 170 admissions, exactly the same number 
had disappeared from the list, of whom seventy-one had become 
associate members. The total remained the same, 722, as at the 
close of last year. Of the 1964 students admitted since the creation 
of the class seventeen years ago, forty-eight were members, 545 
associate members, and six associates. As greater activity had of 
late been displayed by the students, the council had sanctioned, 
as an experiment, the announcement of twelve meetings for 
students only for the session 1884-85, three before Christmas and 
nine afterwards, at fortnightly intervals. No paper would, after 
the current session, be received from a student, in competition for 
the Miller Scholarship and the Miller Prizes, when he was qualified 
by age—viz., 25 years—for election into the corporation. 

As there seemed to be a strong desire among many non-resident 
members that the day for holding the annual general meeting 
should be altered, the out-going Council expressed the hope that 
its successor would see fit to convene a special general meeting, at 
an early and convenient -date, for the purpose of considering the 
propriety, and, if approved, of making the necessary alteration in 
the by-laws to effect the change. 

The statement of receipts and payments for the year ended the 
30th of November showed that the income proper had amounted 
to £14,292 17s. 3d., of which £1769 17s. 5d. arose from dividends 
on Institution investments, cormpnting £4,000, and mainly placed 
in debenture stocks of British railway companies, There had also 
been received £3495 9s. from life compositions and the admission 
fees of new members, which were treated as capital, and 
£432 11s. 2d. from dividends on trust investments, the total of 
which was represented by £14,642 13s. 10d., almost entirely stand- 
ing in Government stocks. On the other side of the account, the 

meral expenditure had been £12,476 18s. 5d., of which 

193 15s. 5d. had been applied in the production of the publi 
tions, about twenty-five thousand volumes in all, which were 

elivered free of charge to all members wherever resident. The 
capital investments during the year had amounted to 3s. 8d., 
and the premiums under trust had absorbed £516 11s. 11d. 

The Council were directed to arrange for the publication of the 
papers read at the ordinary meetings, and of such other documents 
as might be calculated to advance professional knowledge, in aid 
of the public and scientific objects for which the society was 
founded. In pursuance of this obligation, it was satisfact 
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premium to Mr. G. H. Sta: For printed in 

” without being Taousedd. Paltord medals 

Telford premiums had been awarded to Mr. T. Andrews 

F. Collingwood, and Telford premiums to Mr. J. H. 

T. Gillott, Mr. J. W. Wyatt, and Mr. W. 8. Crimp. pod gt 

read at the a meetings of students, the a 

included the Miller scholarship to Mr. A. R. Sennett, and Miller 
rizes to Messrs. P. C. Cowan, W. O. Rooper, R. Moreland (tertius), 

. W. Cowan, and J. Fawcus. 

Referring to the list of subjects for papers which had lately been 
circulated, it was stated that it was not to be regarded as limiting 
in the least degree the range of inquiry, nor to be taken in any 
sense as supplanting previous lists, but only as ——— 
them, in the same way as it would in turn be altered, amended, 
enlarged. One direction in which it was thought members ae 
materially enrich the ‘‘ Proceedings” was by. furnishing detai 
particulars of a technical character, ing the engineering 
resources of newly-developed countries, embracing observations on 
——- exploration or pioneer work on the materials used, and 
on nae 


BREE 


t and appliances available. 
This brief statement would, it was trusted, be taken as evidence 
that the Council had zealously, endeavoured to adopt every 
possible means for the advancement of the Institution, and so to 
transact its business as to confer the’ greatest benefits on the 
greatest number of members. t 
After the reading of the report, the President ted the 
premiums and prizes to the several recipients.: The ion of 
the report having been duly moved and :seconded, was d to 
be carried, and ordered to be printed:in the: ‘‘ Minutes of: Proceed- 
ings” in the usual manner. »Hearty votes of thanks were’ then 
passed to the president, the vice-presidents, and other members of 
Council, to the lecturers, the : auditors, the secretary, and ‘the 
scrutineers for the services they had rendered to the Institution. 








AMERICAN NOTES. 
(From our own Correspondent.) : 
mie J New York, December 19th. 
A'vIGoROUS effort is to be made to induce ‘the anthracite coal- 
producing companies of Eastern Pennsylvania to reduce costs of 
coal and rates of freight, so as to effect a reduction in the cost of 
pig iron 1 dol. per ton, to offset the cheaper Alabama and Virginia 
iron. The two finest grades of American iron were reduced this 
week from 18 dols. to 16 dols. at furnace, and it is probable that 
other es will be shaded. Forge ranges from 15 dols. to 
16°50 dols,; foundry, 16 dols. to 17°50 dols. delivered. At present 
171 anthracite and bitumi furnaces are making 67,000 tons of 
are 3 
The unrest. is keeping buyers, large and small, out of the 
market, and, in fact, negotiations on the point of  ter- 
minating a few days: ago have been discontinued until after 
perenne The Pennsylvania makers are able = determined 
to keep out all, except in poorish Alabama iron, as the steamship 
lines cannot deliver it at less than 4 dols. to 4°50 dols., and the 
railroad lines at 5 dols. per ton, while home iron pays 1 dol. to 
2°50 dols., according to distance hauled. Steel rail contracts this 
week cover 15,000 tons. A buyer has sailed for Liverpool — 
contracts for 100 miles of road in Mexico. The entire line be 
2000 miles and will be built rapidly. Several require- 
‘ments are in sight.. January demand will be active. No upward 
tendency is probable. Lead and co; are declining, juc- 
tion is being restricted.» A great deal of rolling capacity is shutting 
down for the holidays. Prices throughout are weak. Within six 
months eighteen anthracite furnaces have blown out and five 
bituminous furnaces. The anthracite coal trade, which has 
maintained a monopoly over the production of coal for ten 
years, is encountering serious opposition from manufacturers, who 
demand reduction in cost of coal, and from bituminous coal a 
who are crowding their coal into Eastern markets. Thus far, 
nearly one million tons have been sold over the volume sold last 
year, and that in spite of a general restriction of manufacturing. 
Old rails are wanted here at 16 dols., Bessemer) pig at 18 dols., 
Spiegel at 25dols.; but these figures are too low to find sellers. A 
eee Peay sy — for = pig, tin-plate, ren wire rods, 
and steel forgings. e iron e will not present any encourag- 
ing features until after the railroad builders, ship and car builders, 
and engine and locomotive builders shall have completed their 
— for the next six months. 
ilroad returns are not satisfactory. Several changes in 
management are probable. The Pennsylvania and ing Com- 
panies are scaling down expenses still further, and are. avoiding all 
unnecessary purchases, repairing where possible, and holdi 
operating expenses down to minimum limits. The Baltimore 
Ohio will expend its ten million dollar loan in betterments in the 
mineral regions of Western Pennyslvania and West Virginia. The 





“reduction of wages continues, and no serious opposition is made. 


The general liquidation of values when completed will make 
general improvement probable. There are about taree weeks’ pig 
iron stocks in the country, and a depletion in all lines of staple pro- 
ducts is rapidly progressing. Strong efforts are being made to 
secure very Conservative legislation at Washington. ition is 
developed in western cities to the Lowell Bankruptcy and the 
adoption of all the essential features of the English bankruptcy 
laws are strongly urged. 

Capital is abundant, and rates of interest continue nominal. 
This year’s bankruptcies will foot up ten thousand, and this year’s 
fires in the States and Canada 112,000,000 dols. Trade prospects 
are expected to improve in wholesale and manufacturing circles 
early in the year. Ten th d carpet weavers and shoemakers 
are on strike in Philadelphia. Bradstreet’s has appeared with 
complete industrial returns from all the leading manufacturing 
centres, showing a decline of 25 per cent. in the velume of business 
as compared to last year, a reduction of 10 to 20 per cent. in rate of 
wages, and a general decline in the profits on investments. 

The total imports of merchandise at this port for past week foots 
up 8,133,943, and for year 406,291,218 dols, The — of specie 
for the year are 15,694,818 dols. against 15,317,586 dols. for same 
time last year. Copper production for the first ten months in 
Lake Superior region was 32,000 tons. Trouble is threatened in 
the copper combination, and the heretofore autocratic authority of 
the Calumet and Hecla has been resisted. Lake copper is steadi 
declining, and no opposition is likely to check the downward ten- 
dency. The volume of business last week as against the same 
week last year shows a decline of 20 per cent. according to 
clearing house returns. The ‘general business of the country 
is stagnant. No early improvement is probable. The iron 
trade is greatly depressed throughout the States. Lower 

+o $3 f ¢' 
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refer to the four volumes of ‘‘ Minutes of Proceedings,” as they 
must necessarily afford the main evidence to distant members of 
the work of the Institution. These volumes had included, in 
addition to the papers read and discussed at the ordinary meetings, 
forty “other selected rs,” of which five were by students, 
besides . ‘‘ Abstracts. o! pers on Foreign ions and 
Periodicals,” a section of the vol much ap by mem- 
bers in the colonies, as well as by others. There had likewise 
been issued to every member the series of six lectures on “‘ The 
Practical Applications of Electricity” — the first lectures ever 
delivered at the Institution—and this series would be speedily 
followed by those given last session on “‘ Heat in its Mechanical 
Applications.” Arrangements had been made for the delivery 
during this session of six lectures on ‘‘ The Theory and Practice of 


ol 





dromechanics.” ‘ 
‘or pa read at the ordi meetings, the Council had had 
leasure in a’ ing a Watt m and a Telford premium to Mr. 


. W. Barnaby, Telford medals and Telford premiums to Mr. 8. B. 
Boulton and Mr. W. Foster, Telford premiums to Mr. W. T. 
glass, Mr. J. A. Longridge, and Mr. W. Hackney, and the 





‘ail to draw out orders, and suspensions of 
duction are i scale. Rails are held at 


cheapen cost of production by a reduction of freight rates and coal 
rices. A ‘a coal-producing area in central Pennsylvania has 
n recently developed. Special interest is taken in: the Spanish 
ty. Manufacturing and commercial interests are divided ; iron- 
men oppose it, coal-companies favour it, tobacco: interests ‘are 
bringing strong influence against it. The Pennsylvania iron pro- 
ducers have organised an association for protection. +; The recent 
reduction ‘in pig iron :has’ practically shut. out: Southern! iron, as 
good Lehigh is sold at 18-dols. for No. 1 foundry, and 16 dols. for 
forge. The bar, plate,: sheet, and pipe mills are doing less work 
than usual, but an) improvement is-expected to grow outof the 
requirements which are usually presented during the first thirty or 
sixty days of the year... > 
The New Orleans Exposition is attracting great attention, and 
the traffic southward: will:be unprecedentedly Southern 
cotton mills we with < abundant: orders at improving 
prices. The distribution of textile goods in Eastern markets is im- 


! proving, and manufacturing activity is likely to result. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own ) 

THE new year is opening tamely in the West Midland iron and 
coal trades. A small number of the mills and forges resumed 
work after the holidays this week. Such concerns were, however, 
ly those where orders are on the ‘books which call for early 
ivery. At many works the fires will not be re-lighted till next 
week, masters being generally glad of the opportunity afforded by 

the holidays to oe operations. 

Those firms who have most orders on their books with which to 
begin the new year are the thin sheet and tin-plate makers, 
Certain of these were very busy during the closing three months 
of last year, and they were the to resume this week. Orders 
are on the books for the United States, Germany, Australia, and 
other distant markets, and already encouraging new inquiries are 
to hand on home account. The outturn of these descriptions of 
iron last year must have been very considerable, and the pro- 
babilities favour a a outturn during 1885. Prices of thin sheets 

from £11 to £13 per ton. 
of merchant and galvanised sheets have done but very 
little work this week. The difficulty lately observable of getting 
in ifications under old contracts continues. Yet some of the 


America, and the Cape. 
expected to be improved this year by the removal of 
tariff upon galvanised sheets—a step which it is und 

ine Government contemplate taking with the ing of 
1885. inly shipments to that of the world have of late 
been held back in anticipation of such reduction in tariff. 

An improvement in prices is greatly desired by the galvanised 
sheet Ordinary qualities of 24 gauge bundled, delivered 
Liverpool, may be had at something between £11 10s. and £12 per 
ton. Black sheets, singles, are 10s. to £7, and doubles are 
£7 5s. to £7 10s. 

Good bar makers are anticipating the receipt at the end of 
February or early in March of orders from the Australian Colonies 
—markets which are of much importance to South Staffordshire. 
A rather better demand on home account was i for best 
bars during the latter portion of last year; and although at present 
inquiries are very quiet, yet it is hoped that home consumers will 
talons long: aquia enter the mncheh. Marked bars remain at 
£7 10s.; other excellent bars are £7; second-class bars, £6 10s.; 

i , £6; and common, £5 10s. as a minimum. 

The chairman of the Iron Trade, Mr. Benjamin Hingley, who is 
the head of one of he teiedianh Sebandliinn Geos in South 
Staffordshire, gives it as his opinion this week that prospects are 
not bright for the new year, since wherever we look, whether at 
home or abroad, there seems, in his view, to exist few circum- 
stances which are likely to occasion any revival in the demand. 
The slackness of orders for finished iron from the Australian 
colonies, South Africa, India, South America, and other — 
markets, is due in the judgment of this authority largely to the 
low prices which prevail for native produce in the countries men- 
ane | whether = grain, sugar, >» or what be indicated. 
These low prices deprive consumers of their average 

wer, and they are compelled to be satisfied with hand-to-mouth 


Btrips and hoops and other descriptions of light merchant iron 
are ih actual business easier this week. Hoops are £6 to £6 5s. at 
works, and gas strip £5 15s. per ton upwards. 

New business in all branches is generally postponed until the 
quarterly meetings, which are fixed for Wednesday and Thursday 
next, in Wolverhampton and Birmingham respectively. Standard 
prices will in all probability be re-declared without alteration. 

The ironworkers, numbering some 250, were on gag 4 a 
off at both works of the Chillington Iron Company in Wolver- 
hampton and Bilston, under the notice recently given by the com- 
pany to terminate contracts. No intimation has been given to the 
managers or the operatives as to when their services will again be 
required. This—Thursday—morning the received 
circulars calling an early —- the company. 

The pig iron trade does not show much life this week. Stilla 
few sales of pigs made out of this district have been made in lots 
of 1000 tons and 500 tons. ire brands have changed hands 
in this fashion upon the quotation basis of 42s. 6d. per ton. Trede- 
gar hematites are quoted at 55s., with but little business. Native 
pigs are 80s. for cold blast all-mines ; 60s. down to 55s. for hot 
blast; 45s. down to 42s. for part-mines ; and 87s. 6d. down to 35s. 
for cinder pigs. 











NOTES FROM LANCASHIRE. 
(From owr own Correspondent.) 


m traen of thin datest ina generally wo Fn Hee a 
iron of this district ina unsati ition, 
and with an absence of any hopeful feeling with regard to the 
future. Although there has undoubtedly been a considerable 
weight of business done during the past twelve months, it has 
never been sufficiently large to overtake the enormous means of 
production, and the result has been that excessive supplies have 
constantly borne down prices. From the beginning to the end of 
the year there has been a ically unchecked downward move- 
ment in both pig and finished iron, which, during the twelve mon 

has resulted in a fall of about 4s. to 5s, per ton in the price of 1 
and district brands of rig iron, and of 10s. to 11s. per ton in the 
price of finished iron. Hematites, which have met with only a very 
depressed demand all > = year, have probably never 
touched much lower prices t those which have been taken 
during the past twelve months. In the coal trade a dull inanimate 
demand, with plentiful supplies in the market, has been the pre- 
vailing feature all through the year, and this has been accompanied 
by an almost continual downward movement in prices, which 
received only a very partial check with the commencement of the 
present winter season, and the year closes with best coals 1s. to 
1s, 6d., and the commoner classes of round coal 6d. to 9d. per ton 
lower than they were at the end of 1883. With regard to the 
large contracts that are usually placed out during the year, 
the railway companies were to oy im extent able to cover their 
requirements for good qualities of locomotive fuel at about 5s. 6d. 
per ton at the pit mouth, whilst gas coal contracts were 

at a trifle under last season’s rates, but not for quite such 
periods of delivery to which colliery proprietors during the pre- 
vious couple of years were willing to commit themselves. 

In the engineering trades the year opened with a fair amount of 
activity in nearly all branches, except those directly connected 
with shipbuilding, and even marine engineers had a tolerable 
weight of work in hand which they were finishing, but as 
this was not replaced as it ran out, they have since been 
only indifferently employed. Locomotive builders have had 
their shops full of work all through the year, and although 
the weight of new orders has of late been gradually falling 
off, they have, with the close of the year, still sufficien: t in 
hand to keep them fully employed. The machine tool making 
trade has also had a very fair run of activity all through the year, 
which, notwithstanding a tendency to taper down during the last 
few months, is still tolerably well maintained, and there are very 
few of the leading firms who will commence the new year with any 
real slackness of orders in the shops. Cotton machinists have had 
a considerable weight of work coming into their hands, both in 
connection with the fitting up of new mills in ire and for 
export. Small stationary engine and millwright work has been 
somewhat fluctuating, but the builders of heavy engines have been 


kept well employed, and apart from the depression resulting from ' 





the collapse of shipbuilding, the engineering trades of Lancashire 
have during the past year well held theirown. So far asthe men are 
concerned, although employment is not so good as it was at the com- 
mencement of the year, there has been no really serious falling off in 
the demand for labour, and except in the er perme | centres, 
wages have been maintained at the advanced rates which were 
conceded when trade showed indications of improvement last year. 
The closing iron market of the year at Manchester on Tuesday 
brought together a moderately good attendance, but there was 
only a very dull tone generally, and little or no attempt was made 
at business either in pig or finished iron. Nominally prices, which, 
however, were tested, remained without change, Lanca- 
shire pig iron delivered equal to Manchester being quoted at 4ls. 
to 41s. 6d., less 24, with about the same figures representing the 
average basis for district brands, although there were forge 
qualities of Lincolnshire to be bought readily at 40s. per ton, 
less 24, delivered here. A few inquiries for long forward delivery 
into next year were reported, but these were of no great weight 
buyers, as a rule, preferring to hold over the consideration of 
er contracts for the next two or three weeks, until business 
has again resumed its ordinary course, and some more settled idea 
with to prices has been obtained through the medium of the 
y wag ee | meetings. In the finished iron trade prices remain on 
e basis of £5 10s. to £5 lls. 3d. for bars, £6 for local made 
hoops, and about £7 for local made sheets delivered into the Man- 
chester distri 


ict. 

Messrs. W. H. Bailey and Co., of Salford, are constructing for the 
Technical School of the City Guild Institute, London, a number of 
testers for tensile and torsional strains in metals, cements, con- 
crete, and other materials of construction, and apparatus for test- 
ing oil and other lubricants. All the above apparatus is being 
uced from new designs, and I may add that Messrs. 

, who have paid considerable attention to the improvement 
and ing of all description of testing i , have just 
issued a pamphlet descriptive of the various testers manufactured 
by them. Amongst their most recent improvements is a dead- 
weight wire and cloth tester, in which a very simple mode of 


tions is introduced for testing elasticity and tensile strength. 
ot is poured into a can at the end of a lever until fracture takes 
place, when the shot is taken out, weighed, and the weight being 
multiplied by fifty, an accurate t is obtained. The elastic 
strain and tensional stretching are taken by Be eapey te} @ worm 
and wheel, and recorded in ten-tenths of an inch on a dial plate at 
the foot of the machine. Another new machine is a ster-hydraulic 
crushing tester for cement, concrete, stone, or brick, which can be 
used on an office table with facility, and has been ly designed 
to meet the requirements of architects and civil engineers 
want something cheaper than the expensive hydraulic press for the 
above purpose. 

Co., of Manchester, have in hand 
several specialities in pumps and hydraulic plant. They are con- 
structing for Sir Arthur Guinness and Co, of Dublin, a pair of 

ical pumping engines with 22in. cylinders, 16in. rams, with 
18in. ee are y vween f designed for pumping from a well, 
the engines being above ground and the pumps in the well. The 
engines are to work expansively, with an automatic cut off 
which is regulated by one of Hartnell’s governors. These pumps 
are constructed to raise 1000 gallons per hour 200ft. B < A pair 
of large pumps have just been completed for the Bridgewater 
trustees ; these have two double-acting 7in. rams and 26in. high 
pressure and 40in. low-pressure cylinders with 24in. stroke ; the 

ines are also condensing, and the pumps have to force 18,000 


per hour against a head of 870ft. The firm are en- 
gaged on hydraulic plant for pumping against 3000 lb. to the 


uare 
— the coal trade, with the exception that there has been a little 
extra push of orders during the past week from buyers anxious to 
get in _ prior to the New Year holiday stoppages of the 
pits, which in many cases will extend over |e! near a week, there 
is no actual improvement in the demand. Generally a very dull 
tone is reported for the time of the year, and prices are not more 
than maintained at the late low rates. At the pit’s mouth best coal 
only in very exceptional cases averages more than 9s. per ton ; 
seconds, 78. 6d.; common house fire coals, 6s. 6d.; steam and forge 
coals, 6s.; , 4s. 6d. to 5s.; best slack, 4s. to 4s. 3d.; and 
common sorts, 2s, 9d. to 3s. per ton. 

For shipment there has a@ moderate demand during the 
past week, with good steam coal delivered at the high level, Liver- 
pool, or thé Garston Docks, fetching about 7s. 6d. per ton. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Work wis resumed after the Christmas holida: 
the large establishments on Monday, but there 
this week, as the Sheffield artisan 
time as well as Christmas. 

At Swaithe Main Colliery, the scene of the great explosion a few 
— ago, four men were engaged on Monday morning in a level, 

lowering the floor of the mine. Suddenly, without any warning, a 
large stone, 15ft. long by 8ft. wide, and nearly 2ft. thick, fell from 
the roof. One labourer was killed on the spot, another injured, 
while the others escaped. 

On Monday morning at two o’clock, a goods train from Grimsby 
to Manchester was wrecked at Crowden Station, just beyond the 
Woodhead Tunnel. The train of twenty-five wagons, 
eighteen of which were thrown ‘ff the line, five being overturned, 
and three smashed. The main line was blocked for four hours, 
when the up-line was cleared for traffic, but it was twelve hours 
before both lines could be used as usual. Among several wagons 
picked up at Kiveton Park Station was a salt truck, which was 
returning to Cheshire laden with coals. The axle of this truck 
gave way, and the sudden jerk snapped the couplings, thus a 


in several of 
ill be little done 
regards new year as holiday 


= ident which, though poorer were 1 coon & 
the nent way, was unaccompani injury. 

Mr. hilip -Ashberry, an employé of Messrs. Ward and Payne’s, 
the well-known edge tool makers, has invented a machine to make 
chisels, by which work which formerly cost 5s. 6d. a dozen can be 
done for 2s.a dozen. The firm have rewarded the inventor with 
—_ and he also receives a share of the profits on the chisels thus 


The Denaby Main Collieries are now the scene of a gigantic 
strike, the hands—between 1100 and 1200—having brought out 
their tools on the last day of the year, being determined to resist 


the revision of prices. 
tite iron—Nos. 1, 2, and 3—was ‘55s. per ton in December, 
1883. In June, 1884, it fell to 58s. 6d., and the price now ruling 
is 53s. If anything, the hematite iron marketis rather firmer im 
weeks ago hematites were sold at 52s. to 52s. 6d. 
but makers will not accept these now. At the end of 


Seeman cheaphae caty Ghustn 107, thy Siepind to thd ames 
known, ing only when, in 1879, they dropped to the same 


Some interesting of Sheffield trade with the United 
States—information about which is now excessively difficult to 
get—have been supplied to me. From 1870 to 1883 there was a 


value of £12,517,133 e: to the United States. The highest 
int was touched in , when the value was £1,734,626, and the 
estin 1878, when the year’s business was ted by £429,016. 
In 1881 there was a ‘‘ boom,” and the value again mounted to 
£1,287,401, falling in 1883 to £793,675. To three quarters of 1884 
the total value is £446,481. The amount for the fourth quarter of 
1884 has not yet been ascertained, but it will be considerably 
smaller than for 1883. A better i is with the 
United States next year, when there is no presidential contest ; 
besides, stocks must be excessively low. 
The efficiency and usefulness of the Telephone Exchange in 
Sheffield bas been fully confirmed by the enormous increase of the 





calls during the past week, which were 14,236, or 4200 in excess of 
the corresponding week of last year. The largest number of calls 
registered in one day was on Thursday, when the number amounted 
to 2840. M ° , Sons, and Co., of Sheffield, who direct 
the Exchange, have been appointed telephone engineers to her 
Majesty in ition of the way in which they have completed 
telephone work at Balmoral, Abergeldie, Ballater, and W' r. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tur Cleveland iron market, held at Middlesbrough on Tuesday 
last, was but thinly attended, and no business of importance was 
transacted. Sedlents continue to offer No. 3 g.m.b. for prompt 
delivery at 35s. 6d. per ton, and for delivery to the end of June 
1885, at 6d. per ton more. Most makers have orders which will 
last till February commences, and in the meanwhile they show no 
disposition to reduce their prices. For immediate delivery the 
quote 36s. to 36s. 3d. per ton, and 3d. to 6d. per ton more for def 
contracts. As the finished ironworks are more or less closed for 
stocktaking, the consumption of forge iron has fallen off consider- 
ably, and the price is proportionately easier. The usual quotation 
is 34s. per ton, but certain makers still ask 34s. 6d. 

The quarterly meeting of the Cleveland Iron Trade will be held 
at Mi brough on January 6th. 

Messrs. Connal and Co.’s stock of pig iron at Mid h 
decreased 100 tons last week, the quantity held on Monday being 
52,419 tons. In their Glasgow store the stock on the same day 
was 579,358 tons. 

Shipments of pig iron from the Tees, taken from December 1st 
up to Monday last, reached 62,019 tons, of which 37,485 tons were 
sent to Scotland. ing the corresponding period of November 
74,654 tons were e: i 

There is a fair demand for finished iron, for frees other than 
shipbuilding, and it is expected that orders will be given out more 
freely when the holidays are over. Prices are unaltered, plates of 
shipbuilding quality being worth about £5 per ton ; , £4 158.5 
and common bars, £5 2s. 6d., free on trucks at ers’ works, 
Messrs. Jones Brothers started their plate mills again on Monday 
last, to work off a few orders which have accumulated. 

The demand for steel rails has not improved. The quoted price 
for heavy sections is still £4 15s. per ton. The North-Eastern 
Steel Company’s works at y oremepeeg and Messrs. Bolckow, 
Vaughan, and Co.’s works at Eston, are closed this week for repairs 

8 


who | and 


A meeting of oe ae and workmen connected with the North 
of England shipbuilding yards is intended to be held at Newcastle 
this week, in order to discuss the es question, and, if possible, 
to settle the existing te amicably. e —- demand a 
reduction of wages of 74 per cent., and to the men are 


strongly opposed. 

The fe engine building firms carrying on business on the 
banks of the Tyne have, it is said, decided to claim from their 
gelat further reduction of wages, owing to continued depression 
in e. 

The following shows the tonnage of vessels launched 
during 1884 at North of England ports :—On the Tyne, 124,221 
tons ; on the Wear, 99,597 tons; at Hartlepool, 30,963 tons; on 
the Tees, 30,336 tons; at Whitby, 6803 tons; and at Blyth, 5067 
tons; total, 296,987 tons. This is less than half what was launched 
in 1883 at the same ports, the total tonnage for that year being 
597,277 tons, 

It appears that the Spanish Government has intimated its inten- 
tion to.increase the export duty on iron ore, and that to a serious 
extent. Hitherto the duty has been 24d. per ton, now it is about 
to be increased to 10d. This will affect seriously the cost of pro- 
duction of hematite pig iron in this country, and the value of steel 
in every form will be proportionately increased. The only excep- 
tion will be that which is made by the basic process, as in that case 
no hematite pig iron is used. When it is remembered that two 
tons of hematite ore are required to make one ton of pig iron, and 
1} tons of pig iron to make a ton of ingots, and 1,4 tons of ingots 
—approximately—to make a ton of rails, it will be manifest at a 
glance that nearly two shillings per ton will be added to the cost 
of rails by the increase of ex duty. This will be a clear 
advan to those who manufacture by the basic process. For 
i as they are too few as yet to supply the entire 
current demand, low though it be, th ate che & 
obtain the full benefit of the rise which those who make 
from Spanish hematite will have to demand to avoid loss, The 
advan will equally be gained by those connected with 
the uction of hematite pig from English ores. The smelters 
will get the benefit to the extent of their current ore contracts, for 
these will now be more valuable. When they expire the lessees 
of the mines will get the benefit, until their leases terminate. 
After that it will come entirely to the royalty owners. For it is 
obvious that Spanish mineowners, who alone are able to compete 
with them, now be handicapped to the extent named. All 
this is on the understanding, of course, that the Spanish Govern- 
ment carries out its present intention, and continues to maintain 
the same policy. 


The advantage ted out as likely to accrue to those who 
manufacture rails Tye 


the basic process will eventually stimulate 
competition among them. More and more rails will come to be 
so made from inferior pig iron, and fewer in p from, at 
all events Spanish, hematite, for supposing manufacture from the 
two kinds of pig iron to have been hitherto equally profitable, it is 
oe the basic method will now become the more profitable 
° wo. 


When sufficient time has elapsed for the steel rail trade to have 
adapted itself to its new circumstances, then will the Spaniards 
discover the true effect of their —_ of policy. They will then 
—e find the bulk of the steel manufactured in England 

lerived ftom English ore, instead of, as at present, from Spanish 
ore. They will then, perhaps, also fiad their revenue from export 
duty on this article to have dwindled into insignificance. It is nob 
a question of trade economics operating in the way above 
pointedout. There is also era ing still more important question 
of breach of, or shock to, confidence, as between seller buyer. 
Extensive works have been erected and an immense trade has 
been established in several of this country, in the faith that 
raw material could always obtained from Spain without impe- 
diment of a political character, Certainly timid persons have at 
times poi out that there was always a risk of the trade being 
imperiled should the Spanish Government raise the export dut; 
ate wae 3 to — mon ytd necessities. But su 
orebodings have mn sile by the that 
the Spaniards too well knew the folly of aabtuntiog t 6 goose 
which furnished them so plentifully with golden The 
hour of mal-treatment a to have arrived notwii . 
It will be if the goose, as represented by British users 
of § hematite ore, does not feel a considerable diminution of 
confidence in the wisdom and fair dealing of the Spanish Govern- 
ment. The cry will be raised that if this increase of taxation be 
quietly borne, others will from time to time follow; so that sooner 
or later there will be nothing but Spanish mercy between the 
British steel trade and ruin. This never do. Every avail- 
able influence ought immediately to be brought to bear on the 
Spanish Government to induce it to abandon the suicidal policy it 
menaces. It should also be respectfully urged to give adequate 
assurance that it will not raise the question in in the near 
future. If a satisfactory reply cannot be obtained, then the sooner 
the use of Spanish ore by English smelters is abandoned the better. 
It would be the height of folly to continue thereafter to found and 
in the ey that the 
om, and their ores 


develope mighty industries in this coun’ 
— wil some day recover their wi 
un S 
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NOTES FROM SCOTLAND. 


(From owr own Correspondent.) 
Tue Christmas holidays have necessaril. poms 
to limit business in the iron trade. 
7 iron market from Wednesday of yer ics 
mday, and this week the meetings have, 
most part, been little else than formal. 
It is much to be regretted that, o to a want 
of cordial feeling between "the 
* have not been able to issue their an- 
report of the production and stocks for 
the past year. All the — except four, 
representing five ironworks, in returns, 
these amounting to 75 per cent. v4 ‘the whole, but 
the resolved that they would’ ae 
by my the per cent., and decid 
pode ee | not yet frame ocage ed agen no 
report at all. It is to make this 
explanation in order that the reader may under- 
stand that, as regards the production and — 
of makers’ pig iron, the official returns this 
are @ pure estimate. No doubt —— ally 
pereoes, as mn as they possibly coukivete 
@ circumstances, and are eget Son 
particular very wide of the mark. The report 


as follows :— 


Production, Consumption, a and Stocks of 
Scotch Pig Iron from December 25th, 1883, to 
December 25th, 1884, published by authority of 
the Committee of the Glasgow Association of 
Iron Merchants and Brokers. 
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blast 95 110 
Number of furnaces in blast on 
I aa i eee rail ei ne 
m 
and water i v gall 869,000 .. 432,000 
Lowest price touched, June 4th.. 40/10 .. 43/6 
Highest price paid, January 2st 44/7h 2. «= 49/38 
EE ag of pis oun eS t week were 
only 5815 tons, as com 1 tons in the 
week, and Lin ‘he corresponding 


week of 1883. 
In the malleable department there is a fair 
amount of business, but no sign of an improve- 


oat in prices, A few mg 24 yee orders have 
teen. pinaate but the iron and steel required for 
them have much effect upon the 
ae oo ~ iron and steel ex- 
clusive of oe oe from = in the 
week, at fully £60. They 

waded ‘cleven Iooutnotives, worth £18,715, five 
of these being for Adela, and and six for Bom- 
-. barge work, wi tons, and 
ed ot e700 Sensent oll ts lcutta, to which 


considerable quantities of steel rails also 
despatched, and Melbourne took £1576 worth of 
tramway rails, besides pipes and castings. 


during the week, shippers being anxious to got 
uring the w shippers being anxious to get 
oe ge im iemented before the New Year 
At G w 24,000 tons were “Ty to 
108; Irvine, 1304; Troon, 5538 ; 
nis; rene | th, $262; Burntisland, 15,775; Bo'ness, 
824; ‘and Gr mouth, 9605 tons. e s 


aie shipments for the twelve months are about 
000 tons less than they were last year. There 
has been a considerable drop in the prices in 1884, 
=~ just now the prospect of an improvement is 


“ie August attention was called in this corre- 

ndence to a resolution of the directors of the 
Glasgow and South-Western Railway Company 
to exercise their running powers over a — . 
= North British system, with the object 


i Mee Be gc a oe The anon weal toads 
y quiet, and the colliers generally have 
aiksce tes Sik quest late sen sooo 
r into account, a 
deal of time A, been lost. Rhondda col- 
lieries especially have suffered, and docks 
and railways in ratio. Last week a number 
of horses had to be withdrawn from the Bute 
Docks, there being an insufficiency of work. 
The fact is a trifling one, but eae, pat en 
too, the extreme vigilance exercised in minu 
details. One is reminded by contrast of inci- 
dents of the old régime of collieries and iron- 
works, when managers had small farms of their 
own, and agents realised handsome incomes by 
commission on all materials bought, and ‘‘ dead 
men” invariably figured on pay sheets. I have 
heard of a custom in one district of placing a sub- 
stantial douceur in the fire-box of every new 
locomotive sent into Wales, and of h 
when the gift | ys into wrong hands, 

House coal is i gates oe time of year than 
it usually is, and coalowners are somewhat _ 

lexed to know the reason. Prices are easy 
or steam and house. Small steam ingong of 
“pe see and prices are stiffer than they have 
e . 

Pitwood is firmer in price on account of les- 
sened quantities coming to hand, and ruling 
quotations are at 18s. 

Patent fuel maintains its vitality, makers’ 
books are well supplied, and prices remain un- 


“nese a significant sign when one of the 
vigorous rulers in the coal world transfers his 
responsibilities toa company. Although remain- 
ing a member of the eye with greater 
interest than any, still the individual character is 
a ag 2 the reign practically over. I see that Mr. 
ont Tapped of the Ocean Collieries, has 
sanded in manner. He has floated the 
capeny I wil to last week, with a capital of 
in £100 shares, and henceforth will be 
associated in his collieries with London and other 
capitalists. I think his tenure as a coal owner 
has been about fifteen years, and his success is 
established by the fact of his being a millionaire. 
Cyfarthfa sent down its first train of coal to 
Cardiff this week over the new line of the 
Rhymney and Great Western. This has beenan 
expeditiously formed line, and Messrs. Meakin and 
Dean deserve strong commendation for the energy 
shown. For the present the connection with the 
Great Western will be worked by the Cyfarthfa 
branch, as a couple of months’ work remain to 
make the regular link. A clever bit of work is to 
be sven at Glyndyrus, where a new bridge has 
been substituted without interfering with the 
— which is always considerable. 
parations are going on steadily for the start 
of en works at Cyfartiste, and there are hopes of 
colonial orders coming to the neighbourhood, of 
which they may have a share. Dowlais is now 
go: 3 
presen’ ers are few an e generally 
slack. I fear that before any substantial good 
can arise a few of the weak must go to the wall. 
It seems a case of the “‘ survival of the fittest,” as 
in human affairs. Here, however, the works pio 
fairly equal, and with ample coalfields, which by 
@ turn of the wheel may become remunerative 


again. 

I regret to see that the Willow Wire Works at 
Merthyr are closed, but am informed that it is only 

, and that it is not likely the fine plant 

will lo: left idle. 

Bar pay is a little better in favour of inqui 
though business is not brisk. Tin-plate wor' 
have not rallied sufficiently from the Christmas 


to enable one to form an opinion as to 
the probable state of trade. 4 


At Swansea business is hopeful for New York. 
America and Holland are coming in fairly well 
with orders, 

The gross export of coal foreign and coastwise 
from uring the year 1884 is estimated 
by g good authorities to be slightly over nine million 


_ Se ors @ position to go more 
into details, 
An improvement in ship business is noted at 
an age is coming in better. Im- 
an too, are good. 
It is rumoured that another important tin-plate 
works is going into the steel bar trade. 
Me oe at Penrhiweerber Colliery is 
c 
Efforts are ” being made for a further develo; 
ment of the Bristol coal field. It is offici 
stated that the coal is almost identical in quality 
with the best seams of South Wales, and that it 
has been tested by several le Bag so 
whose report is most fa 
verbial 
ual 


think, however, that Bristol, ih ii 
to 
that of South Wales to remain heat. 








astuteness, would have allowed @ 








THE number of printing establishments in New 


direct communication with es d South Wales is sixty-five, employing 1804 hands, 
shire pierre - = 7 pet roe Dae exclusive of newspaper printing offices. 
company introduced a reduced tariff an MADAGASCAR.—Madagascar consists of a cen- 
it could to foster the trade, but it a) it i iat 
ag: ol oa y 10, nel tral teau or highland rising from 4000ft. to 


coals have been carried in four poet ar from 

he the ports of Ayr, Irvine, 
Ardrossan. Troon. This is not more 
than is BF 


shi; in three days at 
Glasgow harbour, oan is therefore not 


surprising that the railway directors have inti- 
mated that they will discontinue this traffic after 
the 31st January. Of course the Ayrshire coal- 
masters will no Fae dade op ringer red or that the 
competition with them in the shipping depart- 
Sa me ow Som © for the present a | a! 

The Pivés shipbuilders have intimated a ages 
reduction of 4d. per hour in workmen’s pay, to 
take effect in the course of a few weeks. 








WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Our intoatcies } have scarcely rallied from the 
Pinca dg export totals ph coal and iron 
Pgh Fk dog 

sent away fu e w 
or two-thirds of its late averages, and one-half 





t. above the lowlands of the coast, and from 
this plateau rise occasional volcanic cones, the 
highest, Ankaratra, being 8950ft. above the sea. 
These voleanoes extend from the northern ex- 
tremity of the island to the 20th parallel of 
south latitude. South of this appear granitic 
rocks, at least as far as 22 deg. south latitude. 
At higher latitudes than this the rocks of the 
interior are practically unknown to Europeans. 
According to a recent paper by Mr. F. W. Rudler, 
ene several crater lakes and mineral springs 

und ; and to the north of the volcanic district 
ny Ankaratra there is a tract of country contain- 
ing silver, lead, zinc, and copper ores, As regards 
building stones, besides the granite which is so 
general, there are vast wy of sandstone and 
slate between the district of Ankaratra and the 
fossil regions in the apes west of the central 
a. These fossils, to M. Gran 

idier, the recent Fraah Gare traveller in the interior, 
are serernie & to hn Jurassic system, and comprise 


remains of hippopotami, gigantic tortoises, and 

an extinct bi of the ostrich species. The coasts 

of the country are rich in timber, and it would 

- appear that the interior is a good mineral 
eld, 





THE PATENT JOURNAL. 
Coptenees fom Ge ee es St Gaanae 4 


re It has tap thet wes notice that tome applicant of the 
a ae ee eer eee annoyance, 


Applications for Letters Patent. 
*,* When patents re been “comm 
name and of the communicating 
aeted in italics. 
19th December, 1884. 
16,650. Currers and Currer-HoLpers, W. F. Smith 
and A. Coventry, 
16,651. DeposiTine Macwzstom and its AtLoys, F. W. 
+ now Wolverhampton, and J. Smith, Senbeben. 


16,652. 5 nen Catcrum and its AtLoys, F. W. 
Gerhard, Wolverhampton, and J. Smith, Stoke-upon- 


16,653. Deprositinc ALUMINIUM and its ALLoys, F. W. 
—< Wolverhampton, and J. Smith, Stoke-upon- 


ame. Suspenpinc Sprinc Strervup, T. Temple, 


16,655. Connections for ELEcTRIC Leaps, &., W. B. 
Sayers and G. Hookham, Bir 
16, oa ELECTRICAL Switcues, W. B. Sayers and G. 
ookham 


24 


, Birming’ 
ae EXxcivpine Arr from Casxs, &c., W. J. Cooper, 
m-on- 
16,658. CaRDING ae, T. Garside and T. and J. 
Taylor, Mancheste' 

16,659. Penciy and , en Cases, M. Turnor, Bir- 
mingham. 

16,660. Preservation of Mare’s MiLx, the Hon. F. A. 
Wellesley.—(G. L. Carrick, St. Petersburg.) 

16,661. = Borers, J. H. Leetham, Kingston- 
upon- 

16,662. PrerperuaL AvuTomaTic CALENDAR, W. P. 
Thompson. —(M. C. Mégnin, Saint- Cg 

“ae. BLEACHING Fasrics, &., W. Mather, Man- 
16,664. Weavixa of Corps, J. E. Newton and J. E. 
Harrison, Manchester. 

16,665. AUTOMATON Birp, &c., Tarcets for RiF.e 
PRAcTIcE, A. Slocombe, Birmingham. 

= oe Stays, &., E. L. C. Dubois, 
16,667, ‘Srnaxt Convanrzn, J. Gullery, Belfast. 

16,668. CLosING UP Winpows, J. Robertson, Sunder- 


16,669. Workinc Rattway Brakes, J. C. Jones, 


ymney. 
16,670. Screw Cottar Jorst for Drain Pipgs, J. C. 
Webb and F. D. Smith, London. 


- 671. ee thonipeon 


16, vy CHIMNEY Geet want VenTILaTor, E. G. Wright, 
Landport. 


, for CLose ANNEALING METALS, E. 


po 
16,673. Raistnc SunKEN VeEssELs, &c., 8. Garau, 
London. 


= 674. Impartinc Rotary Motion to Borinec Dritt1s, 
, T. Haxton, London. 
16, tb ois Broapcast Sower, &c.,T. Haxton, 
mi 
~—— Sranparps for Wire Fences, T. Haxton, 


on. 

16,677. Knrrrep Warp Fasrics, H. B. Payne, London. 

16,678. Motive Power Enornes, J. Elliott, London. 

16,679. SasH Fastener, G. Collings, London. 

16,680. Kyrrrinc Macuines, J. Foster, O. P. Laue, 
and E. T. us, London. 

16,681. Umpreias, &c., E. A. Thomson, London. 

16, 682. Brusues, E. G. Thomson, London. 

16,683. MuLzes for SPINNING, WwW. Griffiths, J. Rush- 

worth, and R. Ratcliffe, London. 

16,684. DouBLE-coRD ‘Action for Bunn, &c., RoLLERs, 
E. and J. M. Verity and B. Banks, London. 

16,685. GARDEN Spaves, J. Lee, 

16,686. APPLYING Locat Heat to the py, J. Sim- 
monds, London. 

16,687. SHARPENING Epce Toors, H. G. Bridge, 
London. 

16,688. Ram. and Permanent Way for Rattways, J. 
Wallace, London. 

16,689. Wrovucat Iron and STEEL Tunes, T. Jones and 
J. Smith, London. 

16,690. Enaines, W. Lockwood, London. 

16, 691, WATER CIRCULATING FIRE- “Bars, &c., D. Riley 
and W. Lee, London. 

1 ee for Userut ArticLEs, M. Boyd, 


on. 
16, aS Sree TaBLe for Letrers, &c., W. Dickson, 


16,694. Pirates or Surraces for PHoro-MECHANICAL 
Prixtinc, E. Falk, London. 

16,695. WASHING MACHINES, H. St. G. Voules and R. 
H. Lowe, London. 

16,696. FrrecRATEs, &c., F. H. Moore, London, 

16,697. Automatic Dial. Gone TICKET Puncna, R. W. 

omas and P. C. Smith, London. 

16,698. Gas Motor ENGINES, G. Turner, London. 

16, 699. DAMPENING Macuryes, T. 8. Wiles and M. E. 
Wendell, United States. 

16,700. Meat Powper, M. 7, London. 

-» M. _— London. 


16,703. Fiy-TRaP, E. de Tomanzie. 
aA, | Low- WATER ALARM and Waren G. Gaver, H. J. 
B. RB Sotteville-les-Rowen.) 

16, 705, PuRteviNe or SOFTENING WATER, A. Howatson, 
mdon. 

16,706. SEPARATING ImpuRITIEs from Liquips, A. 

Howatson, London. 

16,707. SmcuRING 5 eee ag at their Lower Enps, 8. 
and J. Seng ge mdon. 

16,708. Looms, M . Corrigan, London. 

16,709. CHIMNEY “Cowxs and VENTILATORS, J. White, 


London. 

16,710. Sapermane, J. Martin and J. C. Mineard, 
London. 

16,711. Beaters for THRASHING Macutngs, C. Wool- 
nough, London. 

16,712. FLoorine Ciamps, H. H. Lake.—{7. A. South- 
wiek and Major C. Alexander, United States.) 

16,713. Foot-POwWER ‘Apparatus for Drivinc Macui- 
NERY, H. H. Lake.—(E. Maynz, United States.) 


20th December, 1884, 


16,714. Cans or CuurNs for Carryine MILK, C. Stroud, 
Wolverhampton. 
16,715. Puriryine SULPHURIC Acrp, J. Donald, Glas- 


16 710. Wire Tonos, W. T. Smith, Birmingham. 

16, 717. TREATING Caucrum Cutoring, W. 8. Richard- 
son and W. J. Grey, Gateshead-on-Tyne. 

16,718. DoUBLE-ACTING HIGH-PRESSURE SLUICE VALVES, 
tr. Blakeborough, Brighouse. 

16,719. SLEEVE and Curr LINks, W. C. Alldridge and 
D. Blaikley, Birmingham. 

16,720. Ox Cap for aye A. i 


— — 

16,722. GirpER, T. Dykes, 

ie 728. SHuTTLEs and Bossrns, T. and C. L, Tweedale, 
Manchester. 


Mecnanism for the Division of Time, R. 
we, jun., Liverpool. 

16,725. WEIGHING Apparatus, A. E. , Liverpool. 

16,726. Perambutartors, L. L’Hollier, 





16,727. DousLte Dark Suipes for Use in Cameras, I. 


Todd, Halif 


ax. 





16,728. 440 um Inpt- 
pmo Sag yore ?. > Mendivamn, Halifax.—-iT¢h 


1884, 
16,729. Execrric Aro Lamps, G. A. Nussbaum, London. 
16, 730. Raisine and Surpiyine Fue. to the Hoppers 
of MECHANICAL STO W. Senior, Halifax. 
16, is 4 EvecrricaL Switon for PREVENTING SPARKING, 


16,782, se pr Racine in Marnie Encives, J. H. 


16,733. hee Boots, W. Pearson, Lon 
16,734. Warrixe TaBets, J. st witlocghby and J. A. 


, London. 
16, aoe 1 COMMUNICATING by Exexcrriciry 
G Trains and Frxep Srations, H. J. “Silioon 
~(L. ox Phelps, United States. 
16,736. Workina, &&., Guys, A. Sauvée.—(J. B. G. 
y B Canet, Paris.) 
16,737. CIGARETTES and Cicars, C. Ricketts, Folke- 
stone, and G. de » Dover. 
16,788. B Racks for Srackixe Riries, W. Dickson, 


16,739. VISIBLE - FEED Lusricators, T. Rrabson, 
ndon. 
16,740. Jomvtrina EARTHENWARE Pipes, J. C. Bloom- 
on. 
16, pu _ Sen Comp Dry Air, F. W. Scott, 


16, 742. ‘Goannsen tnenin Baan, H. Downie, London. 

16, 743. Errecrine the SUBSIDENCE of Sour MaTrERs 
in SusPENSION in Liquips, E. Perrett, London. 

16,744. Sarery Pocket Recepracie for Lapies’, &., 
Warours, C. Hammond and D. A. J. McFarlane, 

16,745. eee C. F. Veit, London. 

mg Vases, &c., R. H. Bishop and W. Down, 


16,747. Means of Grvinc Inrormation to PasseNGERS, 
., G. E. Welsman oe 
. R ‘Oswald and G. E. Wels- 


man, London. 
16,740 ” TRACTION Enonves, T. R. 
1 


16,748. ADVERTISING, W. 


——— London. 
‘50. Errzecrine Ticut Ciosure of AS Retorts, 


. , London. 
16,751. Ontarsixo ImpRovep DeEcocTions 7 gy 
, G. C. and A. G. Thompson, London. 

16,752. Beek ye Sounps on Reep Instrv- 
MENTs, J. Beare. Hamma, Stuttgart. 

16,753. Bicyoues, J. K Stanley’ Londou. 

16, 754. Device for IyprcaTixe whether the Bout upon 
WATERCLOSET, &c., Doors is or is not FasTenep, A, 
A. King, London. 

16,755. Fine Licnters, A. Hubbard and H. C. Connew, 


on. 
16,756. PorTasLe Hot-watsr Apparatus, &., for 


|ATHS, ov 
a oe Drats or FACES of % Warcues, &c., W. H. H. 
ion. 
16,758. Denotixnc Tre on the Diats or Faces of 


CLATORS, 

&e., , Lon 

16,761. bo oan for ImparTinc Brituancy to 
Hats, W wobec nay Coste, a 

16,762. CoxrroLixc the Movements of Guns, J. 
Va  toaken. 

16,763. BLEACHING Powper, J. Burnett, London. 
16,764. DyNaMoO-ELECTRIC Macuine, 8. Z. de Ferranti 
London. 

16,765. Fenpers, C. A. McEvoy, London. 

16,766, ConTROLLING the PressurE, &c., of Fivrps, 
W. T. La London. 

16,767. Sreenine, &c., eT Exercy, J. H. 
Johnson.—{L. H. Rogers, U.&.) 

16,768. Steam Traps, on for er ge 

m Vapours, &c., I. 8. and J. MeDougall ami and 

T. Sugden, London. 

16,769. Hyprares of Baryta and Srrontia, W. G. 
Strype, London. 

16,770. Ay ow ag Execrric Lamp, A. V. and G. F. 

ndon, 


December 22nd, 1884. 
i Ti Sasu Fastener, T. and J. Broomhall, Birming- 


16,772. Box Stipes for Door Cuains, J. Walker, Bir- 
mingham. 


16, 778. INDE Macurnss, &c., in Looms for Weavine, 
J. E. Wadsworth, Manchester. 

16,774. Lavatory Basins, &c., Hr Sutcliffe, Halifax. 

16,775. Frre-Proor Passaces, H. Smith, Birmingham. 

16,776. Steam SicNaL WuHistiEs, G. Gill, Date 

16,777. Trousers’ TREES and Presses, A. T. Saxelby, 


Birmingham. 
16,778. Van-Lock, H. Roberts, Carnarvon. 
16,779. Bar AtracuMent for Cuarns, A. J. Pettit, 


ham. 
16,780. Lanpav, &c., Heap Lirts, G. Simmons, Liver- - 
— Wrspow Sash Fasteners, J. Walker, Birming- 


16,782. Looms for Waavere, J, hd. Gevagen. Eons - he 
'ACKET, w 


16,783. ADVERTISING and 
nay og 
PROTECTOR the Freer from Wer, R. Hill, 


and J. Lyon, 
16,784. 
. AnREsTeRs, &c., for Desiccatinc Macnings, 
&e., W. A. Dyer, London. 
16,786. REGISTERING Paras, &c., upon the Fsrp 
Tastes of Printinc, &c., Macnines, F. Hoyer, 


London. 

16,787. Frxinc, &c., Sprinc Apparatus of Toornep 
Lamp Svuves, J. H. Comm, aot. 

16,788. ATTACHING PILLow SHams to BEepsTEaDs, de. ¥, 
HLL. Goodwin, New York. 

16,789. Propuction of Caustic Sopa, &., W. ¢. 
Strype, London. 

ye = Braise Sash Fastener, H. A. Williams, 


‘ord. 
16,791. Currie, &c., Woop, P. R. Shill, London. 
16,792. Layina, &c., SLATES, G. Ross, London. 
16,793. en ‘and CAPPING Lensss, F, W. Bran- 


son, London. 

16,794. Uncapprne and Cappine Lenses, F. W. Bran- 
son, London. 

pong E. J. Paterson and J. Foxcroft, 


16,796. TRactNG WHEELS, J. Simmonds, London. 

16, 797. ADVERTISING SiGNs, J. Simmonds, London. 

16, 798. Couptines for RatLway CARRIAGES, J. H. 
Cohrs, London. 

16,799. TeLEPHoNEs, W. J. ee, lo 

16,800. FounTAIN PENHOLDERS, H. 
Kéllisch, Nii -) 

16,801. Gie Mitts, C. E. Moser, Halifax. 

16,802. PROMOTING Crmcunation of Water in Stream 
Borers, J. Keiller, London. 

16,808. APPARATUS for FILLING and SyRUPING ARTI- 


5. Haddan.—(B. 


FictaL, &c., Beveracss, J. H. and W. Galloway, 
London. 
16, * ag OscittaTine Gun Carriaces, L. K. Scott, 
16,805... Prepectite CARBONISABLE MatEriat for 


FACTURE of 

Wynne and L. 8. 

16,806. MANUFACTURE of Human ExcremMeEnt in Dry 
and VALUABLE ConpiTIon, C. a— London. 

16,807. Recuintne Cuair, W. F. Endall and F. W. 

London. 

16,808. Sewine and Quittmxc Faprics, A. W. L. 
Reddi die.—(F. L. Palmer, United States.) 

16,809. Buttons or DRESS Fasteners, A, Morrison. 
(G. Feigl, 5 Sones 

16,810. Grinoxixe VAPORATION from the Roots of 
Pants, R. 8. Moseley, Lon 

16,811. GAS-COOKING Stoves, J. Russell, London. 

16,812. VenTILaTING Mines, J. L. Lobley, London. 

16,818. FLEXIBLE or FoLpING Bocxsts, W. R. 
‘A. F. Moriceau, Paris.) 

16,814, TUBULAR SURFACE ConpENsERs and : pena 
z Kirkaldy, London. 

16,815, BrntiaRD Markers, &., O. W. Hill; “Tendon. 


for Exvecrric asim, 
don. 
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— Maxkrne Screw Stoppers for Borries, H. Codd, 
16,817. Orexmnc and Cuosinc Fayuicats, &c., R. 
8, London. 
16,818. Errecrine the Automatic CLosinc of Doors, 
. P. Ismay, London. 
16,819. Vatves for Ain Pumps, &c., J. Allan, London. 


23rd December, 1884. 
16,820. Heat Recuators for Fireriaces, N. Poulson, 


Paris. 
16.821, Sash Bar Cramps, &c., J. H. Hubert and T. 
verhampton. 


16,822. ‘Avromaric Openinc end CLosine Soyonar 
Le for Cua, J. Jackson, 
16, ay , Stone ~ 7h, and CRUSHING one ay Ww. 


16,824. Reens for , a Looms, &c., E. Haydock, 

16,825. TeLepnons EXcHaNcE CALL Ixpicators, 8. 
Williams, Newport. 

16,826. Sapp.iz Stirrup Bars, W. Woolley, Birming- 

16, + Lamps for BURNING HyYDRO-CARBON Ous, &c., 


898. SPRINGS, 8. E. E Howell, London. 

1s-830 Fire- C. G. Satterthwaite, London. 

16,830. MECHANICAL STOKERS, J. Hodgkinson, London. 

16,831. Water Gavers, W. P. Thompson.—({H. Och- 
wadt, Germany.) 

16,832. Honsamnons, W. Stewart, Glasgow. 

16,8838. Fexcine Wire, F. W. Kram ham. 
16,834. Stow Compustion SMOKELESS Gas Furnace, J. 
le and W. H. Y. Webber, London. 

16,835. Steam Excines, &c., G. Westinghouse, jun., 


on. 
16,836. ExtrcuisHine Fire, W. B. Dick, London. 
16,837. Loose Pu.ueys for Snarts, H. J. Haddan.—{J. 
McCaffrey and C. H. Smith, U.S) 
16,838. DoUBLE-LOOPED Baxps, W. K. Blackburn, 
London. 


16,839. Grixprxe, &c., LrrHocrapnic Stonss, &c., W. 
Greaves, Halifax. 

16,840. TeLerHone Recervers, J. E. Fuller, London. 

16,84". Bootsacks, R. P. Dawson, London. 

16,842. VentiLaTion of Muxgs, &e., W. Teague, jun., 


16,843. Trimmive and Strrcuie Fasrics, J. W. Dewees 
and E. B. Moore, on. 
ne. Crusuinc Miius, &c., A. G. Brookes.—({E. M. 


16848 Me ~~ +E Boyes, Bishop 

ILITARY WATER , Wd. 8 
Stortford. 

16 846. Coverrne InsuLaTep Wires with Leap, A. D. 
Wilson, London. 

16,847. CLeansinc Compounn, F. J. Harrison, London. 


16,848. MecuanicaL CaLcuLator, R. London. 
16,849. SHreLps for Macuine Guns, &c., K. Scott, 


London. 

16,550. Excnano7nc Mats between Two Trains in 
Motios, E. C. E. Gallois, London. 

16,851. Cook «NG Ranogs, A. Emley, London. 

16,852. Furnaces for Close ANNEALING Merats, J. 





Page, London. 
16,853. Repuctnc Harp Susstances, W. W. Beaumont, 
London. 


16,854. Pees Sr Gem, io. W. E. Patterson 
and G. Slater, London. 

16,855. PLATING Sitver with Goip, J. Banks, London. 

16,856. Curtine and Factye the Sipes of Screw Nuts, 
W. Fairweather.—(G. Skrziwan, Berlin.) 

16,857. Rotary Encrves, G. Persson, Sweden. 

16.858. Direct-actinc Exornes, H. E. Newton.—(C. C. 
Worthington, United States.) 

16,859. —— Macuixes, J. Hunt, London.—1st 


November, 1 
16.860. Se.r-acrrsc Warter-cLosers, H. N. Marks, 
1 og ose ae Williams, 
6,861. Lway R. Price - 
London. 


16 862. Lavatortes, &c., G. Pepper, London. 

16,863. Exnipitine the Smpir 0 o gaeuea and 
Division Tasces, J. A. Din 

16,864. RePRopucING Fee oy oe w. 8. Simpson 
and J. F. Sutton, London. 


24th December, 1884. 
16,865. Riprsc Sappies, A. Perkin, Water Orton, near 
16,866. Cranes or Horsts, J. Craven, Leeds. 
16,867. VaLves, R. Whitehead, Manchester. 
16,868. Cuarcine Liquips with Gases, &c., I. Levin- 
stein, London. 
16,869. VaLve Gear for Steam Encrxes, G. H. Daglish, 
16,870. DirrerentTiaL Putitey Buiocxs, H. Pullar, 


sr SECURING Broom Hanpuies, G. T. Moorwood 
and T. A. Knowles, Sheffield. 


16,872. Sanrtary SLop-sTone, T. LX M 
16,873. Composition for Imrrations of CARVED Woop- 
work, J. Smith, ham. 


Birming! 
16,874. Crzarinc Tramways of Swow, &c., J. and E. 
London. 


16,875. Nicut SicNaiixe, J. Wall, London. 
16,876. Cooxrnc Rancss, G. G. Brodie and J. D. Prior, 


16,877. Parent Ancuors, J. B. Storey and J. T. Pen- 
man, Gateshead. 
16,878. Drivinc Gear and Guarps, B. Hindle and J. 8. 


16,879. ‘ASTE-PREVENTING and Rrsprratinc Horses’ 
Nose-sacs, H. Cable, Clerkenwell. 
16,880. Szcurtnc Sku.i-caps in Hats, J. W. Walker, 


16,881. SECURING Anmats, H. J. Allison.—(A. and C. 
Milinaire, Paris 
16,882. tact for Heatinc Porrery, &c., H. 
London. 


16,883. ComBrnep Door Srxinc and Lock, J. Gullery, 
Belfast. , 


16,884. Preparinc Printiync Surraces on Zixc or 
Sroxz, W. Dickes, London. 
16.885. Opentrnc Patent Guiass Borties, G. 8. W. 
. Shenfield. 
—, Drrect-actinc Steam Encrxe, G. E. Dow, 


jon. 
16,887. Contrxvors Brakes, H. R. Haigh, London. 
"ier Nenies Poumrpinc Encines, 8. G. Browne and W. 
16,889. "Parise Wat, &c., Surraces, H. Britten, 


16,890. ai Gas Encives, D. 8. Regan, San Fran- 
isco, California. ; 


cisco, 

16, ~ — LEATHER-BOARD, and MILL-BoaRD, 
Hodges, London 

rw WATERPROOF a W. L. Wise.—(J. A. 

Thiery-Delattre, Rheims.) 

16,93. Bricks and InrerNat WaLts of Furnaces, J. 
ie, London. 

aor RICKs and ExposEep WALLs of GaRpEns, &c., 


Gillespie, London. 

16,895. Tricycies, R "s. Crawford, London. 

16 896. Exact Arnie Guys and SHoorine, J. Livtchak, 
Wilna, Russia. 

16, a Marve Encrnes, F. A. Willett, 

16,898. Lever WatcH Mecnanism, J. Fellheimer, 
London. 

16,899. RoLLER-BLIND Furniture, G. F. Whitehouse, 
and W. London. 

16,900. Wire Fences, D. Rowell, London. 

16,901. , &c., the Fares of Passencers in 

sak the coeur Mt M. Ward, y 9] 3 
6 'AKING UP SLACK CHAINS, » of Cranes, J. 
Ww. <> ies, London. 

16, — MPOUND Motive Power Enotne, 8. O. Ferry, 

16,904. HorsesHoes, T. E. Newton._{K. 7. Rennerfelt, 


Orfors. 
16,905. FueL Economtsers, A. Lowcock and T. Sykes, 
Manchester. 





16,906, Fite or Bryper for Lerrers, &c., A. M. Clark. 
tL. A. B Paris. 
16. owe Cae and Fororve Liquips, R. Paulson, 


16,908. SichTive Guns and Orpnance, C. A. McEvoy. 
—(J. Simpson, Paris. 
16 909. Lirrinc Warer and other Liquips, C. T. 


, London, 

16,910. Disrripution of Execrricrty, 8. Pitt.—(T. B. 
B. Turrettini, Geneva.) 

16,911. Canpte Bracket for TorLet Mirrors, J. H. 


See Secon Brae Macanes, W. ona 
16,91 LF-FEEDING EYELET Macuines, W. 
London. 


a ¥ Ratstno and Lowerine Rartway CARRIAGE 
other Winpows, E. F. J. Callaghan, London. 
16.91 914. Bacasszt Driers, H. H. e.—(R. H. Yale, 


16,015. SupMARINE Boats or VessEis, A. Campbell and 
J. Ash, London. 

16, 916. MuLripotaR ELEcTRic Macuines, J. D. F. 
‘Andrews, London. 

16,917. Maryrarnine the Heart of LSet C. J. Gallo- 
way an . Beckwith, 

16.918. Gripes and Rrxos for Geom Hanpies, J. 
Gordon, 


27th December, 1884. 


16,919. SreeRinc Apparatus for Tricycies, J. Carver, 
London. 

16,920. Gat anic Bartreries, J. Rapieff, Lendon. 

16,921. ReGisterrnc Distances, H. N. Harris and A. 
J. Helyear, London. 

16,922. Dresstnc Stone, P. Corcoran, Manchester. 

16,923. Se_F-Lockinc Wincu, 8. Allcock, Redditch. 

16,924. Bac for VeLocipepes, T. Fa: m, London. 

16,925. Foupine Paper, G. A. Wilson, Liv 

16,926. ReoisTeR«nc any Pornt or Part in Nature 
with Geometric Accuracy, J. A. Grimshaw, Leeds. 

16,927. Boot, Dress, Guove, and other FasTenrnas, 
H. Rongier, Birmi: " 

16,92. Warcurs, A. H. Read, Bi 

16,929. VaLve Motions of Encrxes, 
oe. 


N. Dack, Man- 


, Glasgow. 

16,9382. ——e Jackets, W. McNab J. and 
we 
6,933. Leet Buitpinos, J. Roylance and J. 
ier le. Manchester. 

16,934. Frxisnine Stay-Busk Fasteninos, J. Cadbury, 
Birmingham. 

16,935. Screw Stocks, J. Bentley, Birmingham. 

16,936. Warp-sizinc Macutnes, J. 8. Sutcliffe and J. 
8S. Smith, Manchester. 

16,937. Curr Fasteners or SusPenpers, W. Rout- 
ledge, jun., Carlisle. 

16,938. Automatic Cur-orr VaLve Gear, A. Lam- 


» Ww. 
16,939. Hyprauuic Cranes for Suips, A. B. Brown, 
iw, 
16,940. Universal CALORIMETER, T. J. Baker, Bir- 
ming! 
16.941. SHaDEs or GLope Houpers for Gas Lamps, &c., 
ham. 


. Birming! 

16,942. TaBLe Narxry SusPenper, C. Arnold, London. 

16,943. Securmne the Meetinc Bar of Sasu Fasteners, 
8. Willett, Herne Hill. 

16,944. TRaNsMITTING and VaRyING Rotary Motion, 
¥F. G. M. Stoney, Glasgow. 

16,945. FrEpeER ARRANGEMENT for MineraL OIL 
Burners, W. P., G. E., and C. E. Cherry, Kingston- 
upon-Hull. 

16,946. Apaptine Existinc Watcues, &c., to the 
Twenty-Four O’cLock System of Time, E. Powell, 


Tr. 

16.°47. Gas Motor for Tram-car, J. Imray.—(B. 
Barnes and J. Danks, Victoria.) 

16,948. Martini Fire-arms, A. Francotte, London. 

16,949. Frre-arms, J. Schulhof, Vienna. 

16,950. PortLanp Cement, W. Smith, Dublin. 

16,95 . PLaninc Woop, 8. 8. Hazeland, Cornwall. 

16,952. GeNeRaTING and Ezecrinc Fumes, &c., J. 
Watts, London. 

16,953. Prorectixc EnsiLace from the WEarTHer, J. 
Hunt, London. 

16,954. Ececrric TeLepnonic Apraratvs, A. A. Camp- 
bell-Swinton, London. 

16,955. MecuasicaL Musicat Ixstruments, F. E. P. 
Ehrlich, London. 

16,956. Boots and Sxoes, W. Rarlow, London. 

16,957. Sarery Vatves, W. N. Nicholson and A. T. 
Allcock, London. 


16,958. PisToN-RINGS, J. Riley, London. 
16,959. Fixisnina Hat Brius, J. and O. Oldham, 


London. 
16.960. Lapres’ Boors, W. Haywood and J. Dyche 


16,961. Guipinc the Wire Ciotu of PaPERMAKING 
Macurnes, R. M. London. 

= 962. Vatves for Motive Power Enoryes, A. Cun- 

London. 

16,968 Sweerine Curmvers, J. M. Ross, London. 

16.964. TELEPHONIC SwiTcHING APPaRaTus. A. R. 
Bennett, London. 

16,965. Forcinc Horsesnoe Naits, R. Dott—{J. Mills, 
United States. 

16,966. SHAPING Ciay-ware, F. come London. 

16,967. Locomotive Excives, W. H. Nisbet, wor 

16,968. Wroucut Iron Winpow Frames, J, Griffin, 


jon. 

16 969. Storprerinc Borries, D. P. P. de la Sala 
London. 

16 970. Paorocrapnic Camera, &c., Stanps, H. H. 
Lake.—(A. Stegemann, Berlin.) 

— Cusnionine Pistons, H. H. Lake.—(Piguet and 


.» Lyon. 
29th December, 1884. 


16,972. P1asorortes, E. G. Camp, Bristol. 
16,973. Dryinc Movutps and Cores, J. Askham, 


ion. 
ss agg oe &c., AERATED Beveraces, J. 
16, 975. Cuocks and “Warcnes, G. W. Baskett, Col- 
chester. 


16,976. Reconpisc Duration of Sunsnive, J. B. 
J , Staines. 

~ oe Maxine Cots of Wire, E. 8. Bond and 8. W. 
Aston. 


16, on De DrxaMo-rectnic Macutxes, J. H. Greenhill, 
Belfast.—1 November, 1884. 
16,979. een Puorocraruic Prints, T. Schen- 
kenhofer, Hamburg. 
—— Boor and ce Appuiances, W. Beverley, 


16.981. SEwrnc Macuine TREADLES, F. L. E. Coulvier, 
London. 

16.982. Instrument for Curtinc Ecos, L. P. Othon, 

16,983. Ececrric Arc Vacuum Lamp, G. W. Bayley, 
‘alsall. 


Curistmas, &c., Carns, I. A. Spackman, Lee. 
16,985. Wueets, W. Eyre, London. 
16,986. PuorocraPHic LENS Mount, A. M. Clark, 


16,987. PURIFYING Tix, T Bowen, London. 
16,988, ARTIFICIAL FuEL, J. Robbins, London. 
— Maxine Hyprates of Barium, &c., H. L. 
Pattinson, jun., London. 
16,990. ARING FLax, &c., for Spuvnine, J. C. 
Mewburn.—(J. Cardon, Lille. j 
pee Horse MI.1s, R. H. Radford.—(H. Edlemann, 


16,992. Hor Ar Enoines, R. H. Radford.—(H. Mar- 
tini, Chemnitz.) 

sy 993. Pawroorapns, E de Pass.—(J. Conte, Paris ) 

6.994. ARRANGING the Drivixe -—~ of THRasHinc 

con G. Downing.—(C. A. Klinger, Alstadt 


Stolpen.) 
16,995. Damping Brusu, G. Downing.—(S. Goldmann, 
Dresden.) ° 





16,996. Cueckine Vicious Horses from RuNnine 
Away, &c., G. 8. Orchard, London. 
16,997. Drivixe DYNAMO-BLECTRIC Macurnery, W. 
» Manchester. 
1 ws Taxpem Vevocirepes, W. J. Lloyd and W. 


t, London. 

16.999. Locks, T. R. Shillito.—(L, Bender, Karlsruhe.) 

17,000. Maroul-noxes, G. Arehn, Stor tockholm. 

17,001. CarRTRipogs, C. A. Day.(L. G@, Bachmann, 
Briissels.) 

17,002. PHorocrapnic Apparatus, A. M. Clark.—(H. 
Correja, United States.) 

17,008. Propucinc Designs in ENAMELLED METAL 
Work. W. F. and E. H. Simpson, London. 

17,004. pe iy Vessets from Torprepors, H. E, 
Newton.—(J. Bricsson, United States. 

17,005. Tocxine Nuts on Screw Bocts, E. Brasier, 


17,006. Govaieene for Steam Enarnes, &c., P, W. 

Willans, London. 

17,007. ORDNANCE, G. Quick, London. 

17,008, Execrric Arc Laps, J. G. preteen, & konto. 

17,009. KnIrtTIna MACHINERY, WwW. R. ke, - (4, 
Bonamy, St. Just-en-Chaussée.) 

— Cast Merat Cuarns, W. R. Lake.—(A. Léger, 


Lyons. 

17,011. Ventitatine and Drarsine Conpvurts, J. B. 
—(T. R. James, Victoria.) 

17,012. Distnrectine BALEs of Ragas, &c., A. M. Clark. 
—+(C. B. O'Hara, United States.) 








SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette.) 





307,818. Avromatic Cut-our ror ELEcrric APPaRa- 
7’ B. Thomson, Lynn, Mass.—Filed Aprit 12th, 
1 


Penge In a = an Gastite Jam D or 
other elec a nee 0) 

appliance consisting, essentially, of electrodes all 
very near one another, and con tively, to 
opposite sides of the ‘lamp, and aie | evices con- 
trolled by the current leaping from one electrode to 
the other to switch or shunt the lamp. (2) In com- 
bination with an electric lamp or other electric appara- 
ee ee ea oe and anelectro- 
responsive device control — the same, placed in a 
circuit in which current may flow by being orced from 


[307,818] 















terminal to terminal through a small partially vacuous 
space, as and for the pu described. (3) The com- 
bination, ay ma cso lamp or other — 
apparatus a cuit, a wan ae ie for 
ite sides of that 
portion of the apparatus = rd an ey t “ 
resistance may occur, as and for the purpose descri! 


307,874. Bessemer Converter, Hermann nian’ 
Berge, Rochester.—Filed January 14th, 1884. 

Claim.—{1) A fixed converter or similar vessel for 

eels oepktn can pated Oakdesmmten 
own 

ine hen close hoods or shields over the mouths of 

oy tuyeres, substantially as and for the purposes 

described. (2) In a fixed converter or similar vessel 
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as and for the purpose set forth. (2) A combined 


thrasher and tor comprising a thrashing cylinder 

a concave formed 

first converging and then 

diverging, as described, and a dust conveyor and fan, 
substan’ ly as and for the purpose speci ied. 

082. Device ror SerTinc anp Jointinc Saw 

; er David Logan, Hartstown, Pa.—Filed March 

Cain. tee tool or paciemest for jointing and set- 

ends next 8, having the horizontal top plate 6 at one 

end, next to which wohye J amped Lode h the file is 

bel, by be set screw /, the arm g, ya pom by 
of the stock a near the other end having the 














set screw h passed —— it in the direction of the 
stock, with the point of said screw h toward the end 
of the stock nearest said arm g, and the a 
recess i near the arm g, said recess i being pro 

at its inner end with a rubber cushion é, as Pin 
and described. 
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New Tilbury - ws eo a wi oe 6 
for trea olten metals, tuyeres exten Madagascar eo 00 06 00 se ce 0 
rte ma of the converter, and pro ee oF sid 
me ~ » in core bination with d = rly: — — 
projecting shields or hoods extending over the mou 
of th ) tial and for the purposes} A COMMISSION egprinted by tho French Govern- 
yn he ™ iti = ment to the best method ~ developing 
307,89 953. S110 Press, Chas. W. Jefferson, Rugby, Tenn, | the mineral wealth of Annam and Tonquin has 
August 27th, 1884. just issued its report. It lays down a programme 
Claim.—(1) A silo press. having its press beams ¥ for a mining mission, which it has been decided 
provided with pawls G G at each end, which work. in | to send out there, and the tment 
racks Po Lm B, fixed to the silo ‘wall, and said | of two separate missions. e duty of the first of 


ways K between the racks J J to 
on the press beams, and also having 


receive tongues 





substantially as 5 
the wall 


groove K, substantially as shown and described. . In 
silo presses, the wall yute B, made with central groove 





these would be to ascertain whether the metalli- 
ferous deposits stated by Annamite documents to 
exist in two north-western provinces of Tonquin do 
actually exist there, and how far it would be pos- 
seat nay aged iy 9 be yng legpee 
investigate th deposits of the delta, and 
subsequentiy coud Steal a labours into Annam. 


flavoured beverage which may save us many hea’ 
doctors’ bills. It is by the judicious use of 
articles of diet thata okie ae = be anced 


built up until a oes eee: 
dency to undreds of subtle cao 
floating around us ready to attack wherever there 


isa weak point. We may esca 


eeping ourselves w 
| and 0 ly nourished frame.”—Civil Service 


in 
Co., Homeopathic Chem 
makers of Epre’s Chocolate Essence, —[ADVI. 
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KLY-WHEELS. 
By Proressor R. H. Smiru. 

THERE is no part of machinery the general object and 
effect of which is better understood than the fly-wheel. 
[ts function is to steady the speed of the engine or other 
machine of which it forms a part, to prevent rapid varia- 
tions of power exerted or of resistance offered resulting in 
rapid and large variations of speed. It is also almost 
universally understood and practically appreciated that 
the steadying effect of a fly-wheel is greater the greater 

. its weight is. If two machines are in every respect 
alike, except that while one of them is required to main- 
tain a certain average speed without any greater deviation 
than ct a cent. of that speed up or down, the other is 
allowed under the same circumstances to vary 10 per cent. 
up or down, in speed, every, even the merest tyro, in 
engineering would feel sure of doing right in making the 
first fly-wheel double the weight of the second. 

Beyond this point there is - sti and confusion reign- 


ing in the minds of, we venture to say, the majority4 


of users and makers of machinery, and even among 
not a few of the designers of it. We believe this is 
largely due to the misapprehension that each driving 
engine, for instance, ought to be supplied with a certain 
size of fly-wheel that can, or ought to be, determined inde- 

ndently of the particular kind of work the engine is to 

called on to do. If, again, the fly-wheel is to ut on 
a driven machine, as a pump or a dynamo-electric ma- 
chine, there is a general idea that the proper size of fly- 
wheel should be capable of determination without refer- 
ence to the particular kind of engine by which this 
machine is to be driven. No greater error could be fallen 
into, and it is probably due to this that the results of 
calculations based on different rules, taken from different 
manuals and treatises, give so wildly discordant results. 
So discordant are these results that this is a favourite sub- 
ject over which those so-called “practical men” make 
merry and rejoice, who hate and despise all theory, because 
they are unable to discriminate between true and false, 
rational and irrational theories; the latter of which, we 
must admit, are unfortunately only too common, and the 
prevalence of which is to be regretted, not only because 
they are misleading—the opposite of useful—but also 
because they very naturally bring in their train discredit 
upon true theory founded upon facts, tested by experiment, 
and really useful in practical application. 

A popular confusion, not shared, we are glad to believe, 
by anyone assuming the name of engineer, is that the fly- 
wheel absorbs power—the accidental or unavoidable 
excesses of power supplied above the useful work to be 
done—in the same way as friction, or the driven machine 
itself, might and does absorb power ; that is, absorbs it so 
az to exhaust it or destroy it for practical uses, to make it 
disappear from the machine. But all the power absorbed 
by a fly-wheel it must and does give up —“ ; it has no 
power of indefinitely absorbing power. It only absorbs 
power in consequence of its increase of velocity. It does 
not destroy, or hide away in any latent form, the power it 
absorbs, but retains it in the machine in the visible form 
of increased kinetic energy or energy of motion, It would 
be even physically impossible for it to go on indefinitely 
storing up power, and on account of the practical limits of 
allowable increase of velocity it can go only a little way in 
absorbing surplus energy unless opportunity be given for 
the discharge of the energy so stored, and this discharge 
can only re place by the slowing down of the speed of 
the engine or machine. Thus, if the average effort exerted 
by the driving engine be permanently in the least degree 
greater than the average resistance offered by the ma- 
chinery it drives, no fly-wheel, however heavy, can prevent 
the engine running away. Its action is simply a tem- 
porary storing up of power during a temporary excess of 
driving effort, which power is given up again during the 
alternating deficiency of driving effort. 

Since there is no permanent storing up of energy in the 
wheel, it follows that in the course of a complete cyclic 
period covering all the variations of effort and resistance, 
and which cycle of variations is exactly repeated over and 
over again, the work done in increasing the kinetic energy 
of the fly-wheel during the intervals of excess of power is 
exactly equal to the work done by the fiy-wheel in slow- 
ing down during the intervals of deficiency. 

The excess and the deficiency can only be obtained by 
comparing throughout the whole cyclic period the effort 
and the resistance of the driving and the driven machine. 
The proper size of fly-wheel, whether it be fastened on the 
«lviver or on the driven machine, can be determined only by 
considering the relation between the two at every instant of 
tne cycle. It isimpossible to doso by considering either or 
even both separately. This seems a very simple and 
easily comprehended proposition, but we have never seen 
any technical treatise that takes any notice of this obvious 
fict, unless we except Rankine’s “ Applied Mechanics,” 
where the whole subject is treated in a somewhat offhand 
manner in a paragraph of a few lines. When rules are 
given for dimensioning the fly-wbeel of a driving engine, 
it is most commonly taken for granted that the resistance 
is uniform !—charming assumption that clears the way for 
an imposing series of algebraic formule, but which leads to 
no result that will stand the test of practical bmp acm 
simply because the rules deal with the variation in the driver 
alone, which is only one half of the condition which the 
machinery obstinately persists in obeying in spite of the 
disappointment of the mathematician! Again, to calcu- 
late the suitable size of a fly-wheel for a driven machine 
attention is paid only to the variation of resistance of the 
machine itself. 

Since our machinery is chiefly rotative, and since the 
velocity that is to be kept nearly uniform is the angular 
velocity, it is most convenient in this connection to repre- 
sent work done by the product of an angular motion (an 
angle moved through) by a force-moment (ce. a force 
multiplied by a leverage). The angular motion must be 
measured in circular measure, or “ radians,” the unit being 
57 deg. 18 min. For instance, the whole work done in one 


revolution of an engine is for our present purpose best 





calculated by os off a straight line to represent the 
complete circle (the length of which will be to some con- 
venient scale 2r= 6°28); dividing it into say 48 equal parts; 
erecting at each division an ordinate to represent (to any 
other convenient scale) the corresponding turning moment 
exerted by the engine on the crank-pin; and finally draw- 
ing a curve through the tops of all these ordinates. Special 
care must be taken to calculate and plot off the moment at 
the points of cut-off, of release, and of compression, 
which will not in general agree with any of the 
equal divisions. At each of these points there is a 
sharp break or corner in the continuity of the curve of 
moments. The three diagrams, Figs. 1,2, and 3, show such 
moment di for three different kinds of engines with 
several different cuts-off in each case. In each case the 
effect of back-pressure and that of the obliquity of the 


between any two instants of the revolution is measured 
by the area underneath the moment curve, and betweeit 
the two vertical ordinates corresponding to these two 
instants. 

In Fig. 4 let the curve a a a represent the variation of 
driving moment of the driving engine throughout a 
complete cycle. It must be particularly noticed that this 
cycle does not necessarily equal one revolution of the 
engine. If the driven machine goes through all its changes 
of resistance during exactly one revolution of the engine, 
then the cycle corresponds with this revolution; but if, for 
instance, five revolutions of the engine were made during 
a complete period of variation of resistance in the driven 
machine, then the cycle to be taken for our construction 
would be five engine revolutions. Let } 6 6b be the curve 





showing the simultaneous variation of the — 


connecting-rod are eliminated. The effect of considerable} moment of the driven machine. We have s 
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back-pressure modifies largely the shape of the diagram | the diagram at a point at which the driving and 


beyoud the point of cut off. The obliquity of the connect- 
ing-rod has also a very Ns mao effect in altering the 
shapes throughout the whole revolution from those shown 
in the diagrams. Fig. 1 corresponds to an engine with one 
cylinder, or to one with two cylinders working on cranks 
directly opposite each other. Fig. 2 corresponds to a 
two-cylinder engine with cranks at right angles; and 
Fig. 3 to a three-cylinder engine working on three 
cranks at 120 deg. from each other, or working all 
three on one crank with the cylinders ranged sym- 
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metrically round the crank shaft at 120 deg. apart, as 
inthe Brotherhood engine. In each case separate diagrams 
are drawn for steam admitted full stroke and for steam cut 
off at three-fourths, five-eighths, one-half, three-eighths, one- 
fourth, one-eighth, and one-tenth of the stroke. A level 
line is drawn at a height equal to the mean moment for 
each of these cuts-off. The maximum moment exerted by 
each cylinder is taken as 100 in each case. These are 
simply given as examples of moment diagrams. They 
show the moments of the steam pressure in the cylinder. 
The curves of moments of ian pressure on the crank 
pin are often very different from these in shape, because 
of a considerable portion of the steam pressure being spent, 
near the beginning of the stroke, in accelerating the 
motion of the reciprocating parts coming between the 
cylinder and the crank pin. For the investigation of the 
proper size of fly-wheel, the moment curves of actual 
pressure on the crank pin should always be used, especially 
in rapid running engines. 

In passing, it is worth noticing that in two-cylinder 
engines with cranks at right angles the cut-off one-half gives 
very much more nearly uniform driving moment than any 
other cut-off. In any one of these diagrams the work done 
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resisting moments are equal, that is, where the two 
curves a and 6 intersect. Of course, they again intersect 
| at the end of the diagram, because here begins again an 
exact repetition of the variations represented on the 
diagram. Besides intersecting at 1, they also intersect at 
the points 2, 3, and 4. Before 1 the driving moment is in 


| excess of the resisting moment, so that up to the instant 1 


| the speed is continually increasing. It here reaches a 


| maximum, because between 1 and 2 the resisting is greater 
| than the driving moment, and, therefore, the speed is slow- 


° 
we 


ing down. At 2 a minimum speed is reached, and quicken- 
ing of the pace goes on up to the instant corresponding to 
3, because between 2 and 3 the driving exceeds the 
resisting moment. At 3 the speed is again at a maximum. 
Whether this second maximum speed is greater than the 
first is easily determined, as will be seen immediately. 
Then between 3 and 4 follows a longer interval of deficiency 
of supply of driving power, and at 4a second minimum 
speed is reached. This minimum speed is lower than the 
first in our ial example, because of the greater differ- 
ence in height between the two curves 6 and a, and the 
longer continuance of the deficiency of the driving 
moment in the interval 3 to 4 than in that 1 to 2. 

We will call the angular velocities reached at the instants 
1, 2, 3, and 4 by the symbols w,, w,, w;, and w,. At the 
end of the cycle 1 we get again the velocity w,; w, and 
w, are maxima velocities, and w, and w, minima. In the 
example taken there are four intersections of the two 
moment curves, giving two maxima and two minima. 
Occasionally in practice we find only two crossings, but 
much more commonly there are four, six, or eight. The 
number, of course, must be even. It is simpler to some 
minds to deal with the angular velocities as expressed in 
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revolutions per second rather than in radians. Let n,, »,, 
m,, m, be the four critical speeds in revolutions; then 
w@, =24n,; w, = 2g, et cetera, 2e being 6:28. 

The area underneath the curve 6 5 is the work done 
on the driven machine. During the complete cycle from 
1 to 1 this noes | equals the work done by the driving 


engine, namely, the area under curve a a a, there 
is no permanent absorption of energy by the fly-wheel. 
From | to 2 the work done by the engine is less than that 


done on the machine by the area between curve } and 
curve @ from intersection 1 and 2. This is the work done 
by the fly-wheel during this interval; it loses kinetic 
energy to this amount. The area is lined over vertically 
and marked D,,, which symbol will be taken to represent 
the area or the energy which it measures. From 2 to 3 
the area between the two curves—lined horizontally 
and marked E, ,—is an excess of work done by the engine, 
which ny oe work is spent in increasing the kinetic 
energy of the fly-wheel. the excess E, , is greater than 
the deficiency D,,, then the maximum s w, orn, is 
ter than w, or v,. Then follows the interval 34, 
uring which there is a large deficiency of supply of power 
from the engine, which deficiency is meas by the area 
stroked vertically and marked D,,. From 3 to 4 the fly- 
wheel loses kinetic energy to the amount D,,; and during 
the following period this is regained by the addition of the 
surplus energy marked E,, so far as to make the velocity 
at the end 1 of the cycle the same as at the beginning 1. 
Thus, it is evident that the sum of the two areas E,, 
and E,, equals that of the two D,, and D,,. Let the 
weight to be given the fly-wheel be called W, measured in 


pounds, so that its mass is vo where g is 32ft. per second, 
per second. Let R be the radius of gyration of the wheel, 
measured in feet. The true radius of gyration of a wheel 
rim of rectangular section isthe square rootof half the sum of 
the squares of the outside and inside radii, and this is a 
littJe greater than the arithmetic mean, or half the sum, 
of these two radii. In order to allow for the effect of the 
arms, boss, and crank shaft, it is sufficiently accurate to 
use the outside radius of the rim, taking W as the weight 
of the rim alone. If, however, there are any large pulleys 
on the shaft, an allowance should be made for their addi- 
tional weight by adding to W the pulley weight multi- 
plied by the square of the ratio of the pulley diameter to 
the piel Midenion. 

At any angular speed w, the kinetic energy of the fly- 


wheel is— 
7" WRwt = 2" WR*nt = 61 WRn’, 
g 
therefore the loss of kinetic energy from the instant 1 to 
the instant 2 in the above example is— 


“61 W R* (n,*- n,*) = 61 WR* uo" (n, -n,)x2 
= 12WRt 2" (n, —n,). 


If we write x,, for the arithmetic mean between the 
maximum and minimum speeds x, and n,, or n,, = 


=>: and similarly, »,, = aS; ee a, 
N,tn, , 


and 7,, ; then we have for the four periods of 





increasing and decreasing velocity— 


D,, = 12 WR n,, (n, — 2,) 

E,, = 12 WR* n,, (n, — 2,) 

D,, = 12 WR* a, , (n, - 2,) 

E,, = 12 WR* x,, (n,- ”,) 
The curves having been drawn out and the quantities D 
and E measured, the above equations enable us to calcu- 


late (W R®) for the fly-wheel, provided we know the mean 
and the variation of speed that is considered allow- 
able. A little consideration of each particular case will 
always suffice to show which of the four velocities, n,, n,, 
n;, and 7,, is the greatest and which the least. In the 
example taken clearly n, is the least velocity. Then if 
the surplus gain of ene E,,>D,,, the maximum 
velocity y Rad n,. But i E.. ——— i aoeas 
greater of the two maxima, e whole range of s 
will be from n, ton,. In this latter case we must calcu- 
late from the last of the four equations, writing it thus— 
E : 
= 4i 
ve 12 n,, (rn, -—7”,) 
If, on the other hand, E,, > D,,, then the highest speed 
ing n,, the whole range of s is from n, ton,, and 
we should then use the third of the equatiuns, writing it 


WR? = 
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122,, (m;-—%,) 
In these calculations”, , or”, , may be taken as very nearly 
equal to the average speed throughout the whole revolution, 

rovided that the allowable variation of speed (n, -7,) or 

n, —7n,) is only asmall percentage of the average speed, be- 
cause then the average does not differ much from either the 
highest or the lowest speed, and differsstill less from the half 
sum of the highest and lowest. It must not be supposed that 
the true average is accurately equal to this arithmetic mean 
between highest and lowest, but unless the range from 
highest to lowest speed be more than about 20 per cent. 
of the average speed, the above approximation is sufficient 
for practical purposes. It is justified by the fact that if, 
for instance, one found in the pattern loft a fly-wheel pat- 
tern two or three inches too large or too small in diameter, 
or a-quarter of an inch too deep or too shallow in the rim, 
one would never think of getting the pattern altered to 
the calculated dimensions. 

In the example taken, there being only four intersections 
of the curves a and 3, the actual greatest and lowest 
velocities cannot be separated by more than a single 
interval of excess or of Latins in the supply of energy. 
Where there are six or more crossings of the curves, 
however, they may be separated by three, five, or more 
intervals of excess and deficiency. The method of solving 
in such a case may be illustrated by reference to the above 
example, taking” ,and x , as the highest and lowest velocities, 





and considering—instead of the simple interval 34 with 
its one deficiency area D, ,—the period 4 1 23 covering the 
two excess intervals E,, and E,,, and the deficiency area 
D,,. We obtain the desired formula by adding the fourth 
and second, and subtracting the first of the four equations 
given above. Thus-- 
E,, - D,, + E,, = 61 WR, (m,* — 2,*) 
=12WR, n,, (n, —2,) 

This is really the same thing as we had before, because 
the — supplies being equal to the deficiencies, 
E,, + E,, =D,,+D,,, and therefore E,, - D,,+ 
E,, =D,,. But the last formula illustrates how one may 
work through seyeral alternating periods of excess and 
deficiency from the lowest occurring s to the highest. 

If the range of velocity during the cycle is very 
compared to the average, we cannot assume that the 
arithmetic mean between the highest and the lowest— 
which mean ought to be used in the above equations—is 
even approximately equal to the true average velocity. It 
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is sti'i practicable to solve the problem accurately, but 
oaly ly a somewhat tedious process of graphic integration. 

We begin by assuming any convenient value of W R*, 
an] a velocity as the minimum velocity as nearly equal to 
the true minimum as we can estimate. We then, by 
graphic integration from the equation— 

d@E=12W R*n.dn, 

construct a curve showing the variation of velocity 
throughout the whole revolution.’ (Here d E is the area 




















the actual maximum, Having thus found the actual maxi- 
mum and minimum speeds, the above equations can then 
be directly applied to find W R*. 

This latter process, however, is evidently too difficult 
and tedious for common practical use. The writer there- 
fore recommends the following method to be followed 
when the variation of speed allowed is a relatively large 
one, the method being a safe and sure one, in the sense 
that it will make the machine run rather more steadily 
than is considered needful. Let N be the average desired 
speed of the fly-wheel in revolutions per second, and let n 
be the greatest difference considered allowable between the 
maximum and minimum velocities. Then the maximum 
cannot be less, it must be at least a little greater than the 
av ; and the minimum cannot be less than (N—7). 
Therefore the arithmetic mean between highest and lowest 


must be more than NeW ly -$n. 


If we use this as a divisor in calculating W R* we are 


Fig 8. 





safe, because the smaller the divisor the larger is the size 
of fly-wheel calculated. If E represent the surplus or 
deficiency of work done between the instants of greatest 
and least velocities—for instance, in the examples already 
taken, E would stand for D,, or D,,, or (E,, -D,,+E,,) 
—then we find W R* from the _— — 


WRt = 


T2(N-Faja ? 
and it will be safe to use this formula in all cases, whether 
























































of a small vertical parallel-sided strip of the area included 
between the curves aa and 6}, and dn is the correspond- 
ing increase of velocity.) From the velocity curve so 
obtained we calculate again by graphic integration from 
the equation— ; , 
dt — a6, 

the whole time occupied by the complete cycle of angular 
movement. (Here dt means the small time occupied by 
the small an movement d 8). This whole time of the 
cyclicperiod has thus been calculated from the assumed mini- 
mum velocity; and from this whole time we now calculate 
the average velocity corresponding to the same assumption. 
The difference between this — and the assumed 
minimum velocity is now compared (as an arithmetical 
fraction) with the range from minimum to maximum 
velocity found from the velocity curve that has been con- 
structed. The ratio thus calculated is used as a multiplier 
of the actual range of velocity considered desirable to find 
the difference between the actual minimum speed and the 
known true average velocity. The real minimum velocity 
is thus calculated, and along with it may be found at once 





the permissible variation of velocity be great or small. 
Here E is to be measured in foot-pounds; N and n per 
second; W in pounds ; and R in feet. 

From W R? the dimensions of the ike can be 
calculated either by choosing the weight W and calculating 
therefrom the vadies R, or by choosing any convenient 
radius R and from it calculating a rim section that will 
give the necessary weight W. ‘The latter is the more 
ordinarily convenient process. It may assist this calcula- 
tion if we write W R* in terms of the rim section for a 
cast iron fly-wheel. If this section measured in square 
inches be §, the circumference in feet being 2 * R, we have 
W = 26 x-12 x 27 RS = 196RS, and 


W RR? = 19658 R° 
We would then have— . 
SR = 339 (N-fayn 


It must be remembered that in this formula S is in square 
inches, R in feet, Ein foot-pounds, and N and » per second. 

It is sometimes preferred to have a rule for the weight 
of fly-wheel in terms of the horse-power. The above can 
easily be changed into this form. If H.P. be the horse- 
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power, the work done per second in foot-pounds i: 
550-H.P., and that done per revolution is, therefore, 


550-H.P. Let the excess E be a certain fraction, say m, 
HP. 


JAMIESON’S SHAFT COUPLING. 


wits LENCTH OF SHAFTINC SHEWINC PATENT COUPLING 


of the work done per revolution, that is, E = m 550 





Then inserting this value of E in the last equation, 
and finding pee = 23, we have 





3 = m HP. 
vulties = 20 
where again § is in square inches, R in feet, and N and 








per second. 

So long as m, H.P. N remain the same, if the dimen- 
sions of the rim be increased in the same proportion as the 
diameter of the wheel, the variation of speed n will be 
decreased nearly in inverse proportion to the fifth power 
of the diameter of the wheel, while the weight of the 
latter is increased in proportion to the third power of its 
diameter. 








FRISBIE’S FRICTION CLUTCH. 


Amone the new appliances for transmitting power, the 
friction clutch of Messrs. D. Frisbie and Co., North Fifth- 
street, Philadelphia, has, the Electrical World says, earned a 
well-deserved reputation, and been accorded prominent position. 
“The points of superiority which are claimed for it have been 
established by its successful employment for several years in 
many large establishments throughout the country. These 
advantages consist in its adaptability for every kind of work, 
however heavy or light, and for all grades of speed. It can be 


gauged to carry any weight or force, from a few pounds to tons, 
and works at the set limit under all circumstances, until a dif- 
ferent adjustment is made, which can be easily effected while 
the machinery or machine is in motion, without the aid of tools, 
and by the most inexperienced employé. With this attachment 





steam can be connected with water power without check or 
damage to shafting or machinery, as the connection is made 
gradually and the wheel and engine are made to work in perfect 
harmony without stoppage of either. The same control and 
guidance is exerted in starting and stopping all machines irregu- 
larly used, also in factories or mills where certain portions of 
the work demand more power and speed than others ; all the 
delays and danger incident to such irregularities are entirely 
obviated by placing this clutch between the power or force and 
the machine or work. In hoisting machines, pile drivers, rubber 
and paper calendering rolls, brass and iron rolling mills, testing 
machines, wire-drawing, bolt-heading and nut machinery, heavy 
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punching and shearing presses, and an endless variety of work, 
where delay, trouble, accident and expense is frequent from 
breakage or straining, the clutch attachment has time and again 
fo its efficiency and great value. At the late electrical exhi- 

ition in Philadelphia the Frisbie invention was extensively 
employed, it being especially adapted to dynamo-electric 
machines, permitting of the stopping or starting of any dynamo 
in the system without reference to any other. The durability 
of the attachment is well attested by three years’ service in 
many places.” We give two illustrations, Figs. 1 and 2, of the 
application of the friction clutch, which will be readily under- 
stood, The cone by being withdrawn along the shaft permits 
the two sections of the clutch to come apart, and so discon 
nect the driving and driven shaft. 
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ENLARCED VIEWS AND SECTIONS OF COUPLINC 


WE illu-trate above a line of screw propeller shafting adapted 

for ocean-going steamers, invented by Mr. Jamieson, Meadow 
Hall Works, Sheffield, and consisting of a ball-and-socket coup- 
ling allowing of a slight radial movement in every direction, so 
that the shaft may freely follow the constantly varying form of 
the ship’s bottcm, which is due to the many causes so well 
known to marine engineers. The principle of the coupling will 
be readily understood from the enlarged view shown above. 
Each extremity of the shaft is turned to a semisphere, the flat 
end being formed with four or more*projections radiating to the 
centre, and these in turn fit into corresponding recesses in the 
flat end of the other shaft to which it couples, the whole of the 
ower being transmitted through these projections after the 
nanner of an ordinary clutch. Each of the ends where coupled 
ogether is hollowed out to a hemisphere, into which fits a small 
steel ball, and around this ball the coupling radiates; the ball 
also answers the purpose of keeping the two radial flanges at 
me common distance. The whole is held together by a steel 
sasting machined to fit and bolted together in halves, provision 
oeing made for letting together if at any time found to require 
it. The casting, of course, revolves with the shafting. It is 
well known that propeller shafting is made considerably 
greater in diameter than what is actually required to withstand 
the torsional strain transmitted by the engine, and that the 
present excess of strength with rigid shafting is designed only 
with a view to overcome the severe strain thrown upon it by 
‘he working of the ship’s bottom; and in the absence of these 
indue strains, Mr. Jamieson has no hesitation in saying that the 
shafts in present use, if made of the same diameter in good cast 
‘ron, would transmit with safety the whole of the power 
developed by the engines. The arrangement we illustrate seems 
very simple. The arrangement of coupling is for any purpose 
ther than propeller shafting equally applicable where flexibility 
is required. 








A NEW BALLAST UNLOADER. 


Tue ballast unloader, of which we give an illustration here- 
with, reproduced from the American Railway Review, differs in 
several points from devices heretofore employed for this purpose. 
It dispenses with centre guide or rail. There is a pair of guide 
runners or fenders pivotted to the nose of the plough, which serve 
to keep the plough in the centre of the car whether the train is 
macurve or straight track, and on cars of varying heights. 
Che plough is further steadied by the guides shown in its rear, 
which are held in place by the stakes on the sides of the car. 


{t is claimed that with this method of construction the draught is 





much lighter than where a guide rail is used; and the difficulties 
arising from gravel getting between the plough and the guide rail 
are entirely avoided. It is apparent that ordinary gondola cars 
can be used with this unloader with no change except shifting 
the brake to the side of the car. The expense is simply nominal; 
and the cars can be taken out and put in other service at any 
time. By dispensing with centre guides much dead weight is 
saved, and much more space is available for the load. The 
saving in first cost is great, as also in the time required for 
fitting up. It is the invention of Mr. H. M. Barnhart, and is 
made by the Marion Steam Shovel Company, of Marion, Ohio. 








ECONOMICAL STEAMSHIPS.—We need not go, says Mr. N. W. 
Wheeler in the Mechanical Engineer, to the English or Scotch 
poy | yards for specimens of half-ounce per ton mile ships. We 
can find them running on our coasts and across the Pacific Ocean. 
We can even find a + a ae or two inthe back country—upon the 
great lakes. Take, for instance, the H. J. Jewett, which came out 
in 1882. She carries 2300 tons of 20001b. cach. She runs in deep 
water fourteen statute miles per hour, which is almost exactly 
twelve nautical miles. Her course between Buffalo and Chicago 
covers long reaches of shallow water, which has the effect of 
reducing speed and increasing coal consumption per mile. She 
makes the round by between Buffalo and Chicago with an 
average of 80 tons of Ohio coal—including the coal burned in port, 
steam being always kept on one of her two boilers. The shortest 
possible distance to be run on a round trip is 1800 statute miles, 
which is equal to 1564 nautical miles. per mile equals 102°3 
pounds, equal to “0445 of a pound per ton, per mile making fuel 
cost ton-mile ‘71 of an ounce, at 12 knots per hour. Now the 
required powers for different speeds are as the squares of the 
speeds, so that the consumption at ten miles equals 100 + 144 x ‘71 
ounce, which give us ‘497 of an ounce of coal per ton, moved one 
mile in six minutes, saying nothing of shallow water resistance and 
coal burned in port. Hs the whole, it seems that our friends 
over the way have a fain for selling to us their old one 
and two-ouncers, after we have built for ourselves half-ouncers, 
even away back upon the lakes, 





DAVEY’S DOMESTIC MOTOR. 


At the Royal Agricultural Society’s Show, held last year at 
Shrewsbury, Messrs. Hathorn, Davey, and Co., of Leeds, exhi- 
bited a new “domestic motor,” which we illustrated and 
described at the time. Since July the machine has undergone 
some modifications, and we now illustrate it in the latest form 
which it has assumed. It consists of a cast iron boiler, in 


which steam is raised to atmospheric pressure, and worked in a 
— 








condensing engine. The air pump and hot well are seen at the 
side. One of these engines is in use driving a dynamo, and 
lighting Mr. Davey’s residence at Headingley, near Leeds, as 
described in our last impression. 








STEAMSHIP TRADE IN 1884,—Mr. C. Moller’s steamship circular, 
dated January Ist, 1885, cmtains the following :—“ Although the 
large number of steamers built during the three previous years 
was greatly in excess of the requirements, yet no less than 557 
ships of an agsregate tonnage of 603,000 tons have been added to 
the number last year. The result has been disastrous both to 
owners and builders. The freights which were already low at the 
beginning of the year declined so rapidly that, when spring arrived, 
more than 100 steamers were laid up on the east coast, and that 
number has been more than doubled since. Of those which 
remained employed, very few have left any profit, whereas many 
have shown a heavy loss, and it is feared that when the annual 
accounts are made up there will be no dividends for the share- 
holders. The value of steamers has naturally suffered in propor- 
| tion, and in several instances where sales were forced, extremely 
| low prices had to be taken. This has caured several speculators to 
come forward, and a good deal of tonnage has changed hands; 
both new and good second-hand ships can still be placed, but only 
at much reduced prices, and as soon as freights improve these ships 
are expected to make profits, whilst the others have to lie idle. 
The large building establishments, ially those on the east 
coast, offer a melancholy sight, and the large number of hands 
which for a succession of years have been busily c1uployed and 
well paid are now idle and in great distress. On the Clyde the 
state of things is not so bad, and most of the large firms have still 
work in hand which will keep them employed for some time. The 
| losses have been very considerable during the year, and many 
| of ane resulted from collisions, which increase to an alarming 
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FACTS NOT GENERALLY KNOWN CONCERNING 
ELECTRICAL INVENTION. 
By J. S. Beeman, M.S.T.E. 

Tue history of the transmission of electric energy by high- 
tensioned currents, its storage and distribution, is very in- 
teresting, as showing the development of an idea which has for 
long exercised a certain fascination for practical men, viz., the 
transfer of the energy of waste natural sources of force to locali- 
ties where it can be utilised. As these localities may be 
situated at a considerable distance from the source of force, the 
capital invested in the collecting, transmitting, and distributing 
apparatus must of necessity be the ruling factor in the case 
from a commercial point of view, and therefore the economy to 
be effected by the application of some system for storing the 
energy and changing its tension to such as is found by experi- 
ence to be the most expedient, is of great importance. Having 
in view the improvements in secondary batteries which have 
already been published, and those which we have still a right to 
expect, the day may not be far distant when the ideas that have 
been promulgated regarding such a system, applied to the dis- 
tribution of electricity, will take concrete form. The various 
steps by which it has attained its present position, and been 
brought into the ranks of practically applied natural sciences, 
form the subject of this article. One of the earliest notices for- 
mulating such a design appeared in an article in the Chemical 
News in the year 1862, and ran as follows:—“ Sitting by the 
seashore a few days since, we could not help noticing the vast 
reservoir of mechanical power existing in the ocean. We do not 
refer to the noisy dash of the waves as they break upon the 
beach, but to the ore mightier although silent and pro- 
gressive energy exerted in the gradual rise and fall of the tides. 
By means of appropriate machinery connected with this tidal 
movement, any kind of work could be readily performed. Water 
could be pumped or air compressed to any desired extent, so as 
to accumulate power for future use, or for transport to distant 
stations. Light of surpassing splendour could be generated by 
means of magneto-electric machines; and with a very little 
extension of ingenuity, every lighthouse on the coast could be 
illuminated with sun-like brilliancy and with absolutely no 
expenditure of fuel ; the very same mechanical power of the 
ocean, which in its brute foree would dash the helpless vessel to 
pieces against the rocks, being bound and coerced like the genii 
in Eastern tales, and transformed by man’s intellect into a lumi- 
nous beacon to warn the mariner against the approach of danger.” 
This idea of utilising the tidal power was, in 1871, actually 
embodied in a patent by Ferdinando Tommasi, for the working 
of which it was proposed to form a company. The apparatus, 
called the flux-motor, was a machine worked by the action of 
the tides, by which compressed air was to be delivered to 
customers through a network of pipes, on lines somewhat 
similar to those employed for the supply of gas. The idea was 
certainly somewhat unique, but, as far as can be ascertained, 
has never been practically tried ; had it been carried to a prac- 
tical commercial issue we should by this time have been in 
possession of a very cheap source of power for the production of 
electric energy. The possible application of this great natural 
force, by enclosing tidal waters just before the ebb sets in, and 
working motors through their release, has, however, been shown, 
in most cases, to be probably less remunerative than the 
utilisation of the land so enclosed for other purposes. In 1877 
public attention was drawn to this question by the late Sir W. 
Siemens in his opening presidential address to the Iron and 
Steel Institute. He then stated that the energy of the Falls of 
Niagara might be made available by the then known mechanical 
means—though ae, ina sony wasteful manner—saying, 
to quote his own words,“ Time will probably reveal to us effectual 
means of carrying power to great distances, but I cannot refrain 
from alluding to one which is, in my opinion, worthy of considera- 
tion—namely, the electrical conductor. Suppose water power 
to be employed to give motion to a dynamo-electrical machine, 
a very powerful electrical current will be the result, which may 
be carried to a great distance through a large metallic con- 
ductor, and then be made to impart motion to electro-magnetic 
engines, and ignite the carbon points of electric lamps, or to 
effect the separation of metals from their combinations. A 
copper rod, 3in. in diameter, would be capable of transmitting 
1000-horse power a of, say, thirty miles; an amount 
sufficient to supply a quarter of a million candle-power, which 
would suffice to illuminate a moderately sized town.” It is of 
historical interest that in the following year—1878—Sir Wm. 
Armstrong practically applied this method for the utilisation of 
natural forces in lighting his house at Craigside during the 
night, and working his lathe and saw bench during the 
day, by power transmitted through a wire from a water- 
fall nearly a mile distant from his mansion. In October, 
1878, Mr. St. George Lane Fox patented his system 
for electric distribution by means of secon batteries, 
and, as far as information is obtainable, this is the first public 
mention of secondary batteries being employed in such a system, 
although, as has been shown in a previous article, they had 
been patented at an earlier date as regulators to the circuit. 
Mr. Lane Fox’s system is an extension of the idea of regulation, 
and it is worthy of passing note that at this period high- 
tensioned current dynamos, such as we are now accustomed to— 
the Brush, for instance—were practically unknown, the Brush 
patent not then having been published in this country. In 
November of the same year, a French engineer patented an 
invention, entitled “Improved means of Transmitting Elec- 
tricity to Great Distances.” Although his views and ideas were 
erroneous, the patentis interesting as showing thatinventive talent 
was directed towards the subject of this paper, and because of the 
crude ideas contained in itas tothecharacter of dynamicelectricity. 
In December, 1878, Edison patented —— showing duplicate 
sets of batteries, one set leet in the disc circuit whilst 
the other could be in the charging circuit—there was practically 
no difference of tension in the two circuits. An in 
in the patent was the apparatus whereby the sets of batteries, 
when fully charged, were cut out of the charging circuit ; this 
was effected by utilising the gas given off to lift a diaphragm 
which actuated a switch or contact breaker. In May, 1879, Sir 
William Thomson gave evidence before the Select Committee of 
the House of Commons on lighting by electricity, saying, in 
reference to the utilisation of the energy of the Falls of Niagara 
for the purpose of generating electricity, and in answer to 
question No, 1799, “There is no limit to the application of it 
on a general scale. It might do all the work that can be 
done by steam engines;” he qualified this, and explained 
how it could be done in a later part of his evidence, by 
stating, in answer to question No. 1903, that the current 
sent along the wire would be used to turn electro- “magneto 
machines, which current would be produced by magneto-electric 
machines. In October, 1879, Luke took out a patent for 
Houston and Thomeon, wherein they showed means by which 
the tension of the discharging circuit might be raised far in 





excess of the tension of the current produced by the generator, 
this accomplished by charging the batteries in sections 
and disc them in series. The special feature of the 

patent bearing on one subject is contained in the twenty-second 
Elaim, and is the method od described of bringing a dynamo-elec- 
tric machine into circuit with a storage battery by first bringing 
the machine to its normal condition of working by the inter- 
position in its circuit of, first, a normal working resistance, and 
afterwards of the secondary battery. In March, 1881, Professor 
Perry, whilst lecturing at the Society of Arts, said that for the 
future development of the transmission and distribution of 
electric energy it would be necessary to use electric machines of 
great electro-motive force. During the lecture, and afterwards in 
thediscussion, reference was made to Professor Ayrton’s paper read 
at the British Association meeting, held the previous at Shef- 
field, wherein he pointed out, in a full and com) ive way, 
how the energy of the Falls of Niagara might, theoretically speak- 
ing, be conveyed to New York along a single ordinary telegraph 
wire. The system, which was based on theoretical grounds only, 
and was dependent on exceptionally good insulation, was 
explained thus: Only a small amount of current would be con- 
veyed along the wire, but it would have an enormous potential; 
and although the difference of potential between the ends of the 
telegraph wire would be nearly nil, yet the difference of poten- 
tial at all points along the route, between the line wire and the 
earth, would be extremely large, so that much energy could be 
put in at the generating place—viz., Niagara—and a nearly 
equal amount would be delivered at the motor place—viz., New 
York. Thus, through the current being so very small the waste 
of energy in electric friction would be very slight. In April 
St. George Lane Fox, when lecturing before the Society of 
Telegraph Engineers, carried the system a step further by 
expounding a scheme whereby the energy transmitted under 
high potentials could be safely and usefully applied. He 
is reported to have used the following words:—“ Electricity 
could be conveyed from a very great distance at an enormous 
electro-motive force, which electro-motive force could be 
reduced to any extent by means of a system of condensers, or 
of secondary batteries, and a suitable arrangement of commu- 
tators working automatically, so as to suit the requirements for 
distribution.” Mr. Crompton, during the discussion, said : 
“ As to the use of the secondary or reservoir batteries to act as 
a store of electrical energy, it is one of those things much talked 
of, but never yet practically carried out. M. de Meritens told 
me a few days since that a secondary battery had been recently 
brought out in France, which gave surprising results ; five or 
six times as much energy can be stored in it as in the Planté 
battery.” About May 16th appeared a letter in the TJimes, 
announcing the arrival of the above secondary battery, 
called, after its inventor, the Faure accumulator. On 
May 18th, Mr. Alexander Siemens lectured at the Society 
of Arts upon “Electric Railways and Transmission of 
Power by Electricity.” He described a number of ways in 
which high potential currents could be utilised. He drew 
attention to large central stations fitted with powerful steam 
engines and dytamos supplying current to secondary batteries 
which would keep the electric energy stored until required for 
use. On June 6th appeared the celebrated letter of Sir William 
Thomson anent the Faure secondary battery, in which he stated 
that “the Faure accumulator always kept charged from the 
engine by the house supply wire, with a proper automatic stop 
to check the supply when the accumulator is full, will be always 
ready at any hour of the day or night to give whatever light is 
required.” On the 9th he further wrote, when alluding to 
credit due to the late Sir William Siemens as the originator of 
the idea of utilising the Niagara Falls as the natural and proper 
chief motor for the whole of the North American Continent, 
“Under practically realisable conditions of intensity, acopper wire 
of 4$in. diameter would suffice to take 26,500-horse power from 
water-wheelsdriven by the Fall—losing only 20 percent. on the way 
—to yield 21,000-horse power at a distance of 300 British statute 
miles ; the prime cost of the copper amounting to £60,000, or less 
than £3 per horse-power actually yielded at the distant station.” 
Early in September he, when delivering his opening address as 
president of the Physical Science Section of the British Associa- 
tion at the York meeting, went still further, and pointed out 
that through the introduction of accumulators much smaller 
conductors could be used than were anticipated by the late Sir 
William Siemens in 1877, and, further, that the necessarily high 
potential current employed to transmit the current long 
distances could be converted at its centre of distribution into 
such a low potential current as should be desired for the several 
purposes at the points of consumption of the electric energy. 
He went into fuller details regarding the contents of the letter 
alluded to above, stating that until he heard of Faure’s inven- 
tion he could only think of step-down dynamos ata main receiving 
station, to take the energy direct from the electric main with its 
64,000 volts, and supply it by secondary 200 volt dynamos through 
proper distributing wires to the houses and factories and other 
places, where it could be used for every suitable purpose 
requiring power. Now the thing could be done much more 
economically and with much greater facility and regularity by 
keeping, say, 40,000 secondary battery cells always being 
charged direct from the supply main, and applying a methodical 
system of removing sets of 100, and placing them on the town 
supply circuits, while other sets of 100 were being regularly 
introduced into the great battery that is being charged. He 
further described and showed an automatic apparatus which he 
had designed and constructed to break and make the circuit 
between the battery and the dynamo. On the 24th of Septem- 
ber, Duprez and Carpentier obtained a patent, wherein was 
described a system very similar, but, of course, giving more 
definite details of apparatus to be employed than did Sir 
William Thomson in the address referred to above. They referred 
to an automatic galvanometer which actuated a commutator or 
switch, thus causing the connection of the discharging circuit 
to be always in contact witha very constant supply of electricity. 
In November Professor Sylvanus Thompson, at a lecture at the 
Society of Arts, stated that we had in the tidal basin of the 
Avon enough energy to light Bristol, and in the channel of the 
Severn there was sufficient power—if only one-tenth were con- 
served in accumulators—to drive every loom spindle and axle 
in Great Britain. By this time the.inventive public was 
thoroughly aroused, and the records of the Patent-office show 
that the details of the working out of the above system has 
received great attention. Nothing new has, however, been 
shown affecting the principle. Last month news reached this 
country that the Bell Telephone Company has two wires con- 
nected with the Niagara Falls, by means of which the Exchange 
at Buffalo has recently been operated. As an experiment, a 
generator was placed on the paper mills of Quimby and Co., at 
Niagara Falls, and the machinery connected with twenty miles 
of wire, the result being a success. The various attempts that 
have been made in this and other countries, notably France, 
with systems worked on the lines herein set forth, are practical 
evidence of the value of the foresighted idea of the late Sir 
William Siemens. 


THE ROYAL INSTITUTION. 


PROFESSOR TYNDALL ON THE SOURCES OF ELECTRICITY. 

On Saturday, December 27th, Professor Tyndall delivered 
the first of a course of Christmas lectures adapted to a juvenile 
auditory on “ The Sources of Electricity,” to a body of listeners 
which filled the theatre of the Royal Institution. 

The speaker stated that nine years ago he had lectured there 
on the subject of frictional electricity, but on the present occa- 
sion he intended to give a connected story of the whole subject, 
to show how the knowledge of electrical science grew up. No 
doubt all present were aware that the word “ electricity ” was 
derived from the Greek word “ electron,” meaning “amber,” for 
the Greeks knew that amber when rubbed would attract light 
particles, such as small fragments of paper. Amber is found in 
Europe on the seashore of the Baltic, particularly after storms, 
and the people gather it among the seaweed; there are also 
fossil trees pevbick once yielded amber ; in fact just as gum oozes 
out of the cherry tree at the present day, so did gum in those early 
times ooze from the amber tree. The two mouthpieces of pipes 
stuck together, which he held in his hand, had been in the Royal 
Institution he did not know how long, and when he rubbed 
them on a cat-skin, they saw that the amber attracted light 
particles of bran. The mind of man was never contented with 
mere facts, so the real question was “ Why does the amber 
attract the bran?” A great philosopher of those early days, 
Thales by name, supposed amber to possess a soul, and because 
of its soul it attracted bodies, and for the next two thousand 
years nothing more was known about electricity. In the year 
1600, Dr. Gilbert, who lived in the time of Queen Elizabeth, 
remarked that amber was nothing but gum because it contained 
insects, so that other bodies might possess the same electrical 
power ; he discovered many such, including glass. 

The lecturer then balanced a lath, perhaps about four feet 
long by two inches wide, upon a pivot; he said that a watch- 
glass would do as well, and that if a boy could not afford a 
watch-glass, he could balance it on an egg inan eggcup. He 
then showed that a rubbed glass rod would attract one end of 
the lath, and would also attract a small broad-rimmed paper 
wheel, so as to make it run along the lecture table, following the 
tube as a carriage follows the horses, But a carriage was drawn 
by visible threads, whilst the paper wheel before them appeared 
to be drawn by invisible threads, as if it were harnessed there- 
with to the rod. Why was this? Sir Isaac Newton considered 
the problem in relation to the action of the sun upon the 
planets; he thought that there was something there, but was 
cautious not to say what it was. That same question was now 
before them ; it was one of the most important which occupied 
the attention of scientific men, and perhaps they would not 
solve it in our day and generation. 

The inventor of the air pump, a Burgomaster of Magdeburg, 
made further discoveries in electricity. He found out that 
when a feather suspended by a silk fibre was touched by an 
excited glass rod, the feather was afterwards repelled by that 
rod, but attracted by a rubbed rod of gutta-percha. Professor 
Tyndall no doubt meant sealing-wax, as gutta- percha was not 
known in Europe at that time. Other rubbed resins also 
attracted the feather repelled by glass; hence arose the idea of 
two kinds of electricity. The lecturer then balanced a lath on 
a stem insulated by a cake of shellac, and placed himself upon a 
stool insulated wi pn legs ; he next asked his assistant, Mr. 
Cottrell, to strike him several times upon the back with a cat- 
skin, which amused the boys present, especially when he said, 
“Strike = again, if you please, Cottrell.” By the friction of 
this mild flagellation, enough electricity was developed on the 
surface of the lecturer’s body to enable his knuckles to attract 
one end of the balanced lath. Newton, he said, found his 
dressing gown to act better than other rubbers, and noticed 
that in obtaining frictional electricity, much depends upon the 
‘character of the rubber. Professor Tyndall then suspended a 
‘stick of excited sealing-wax by its centre to a silk string, and 
‘showed that it was rpeiied by another excited stick of wax ; 
‘two rods of gutta-percha similarly repelled each other, and he 
‘said that the same effect could us; produced by means of two 
paraffine candles, He excited an ebonite comb by drawing it 
several times through his hair, and showed that it would then 
repel a suspended comb; it was necessary that the hair 
should be dry. Resinous bodies, he added, repel each other 
electrically, ut attract vitreous bodies; the conclusion, 
therefore, was that similar electricities repel each other, 
and opposite electricities attract each other. These elec- 
tricities were once called “resinous * and “vitreous,” but 
now “positive " and “negative,” but they must bear in 
mind that there is no intrinsic reason why one of the electricities 
should be named positive or negative more than the other. The 
electricity from glass is called positive, and that from resins 
negative. He then showed the repelling force between bodies 
similarly electrified, by holding two pieces of silk riband at one 
end, and rubbing them down with the catskin ; ; they then 
repelled each other, standing out in A-form. He next warmed 
aboard, and warmed a sheet of foolscap paper, then applied 
friction to the latter upon the former with a piece of 
india-rubber. The electrified paper adhered somewhat firmly 
to the board, and when, with a penknife, he cut out two strips 
of paper, and raised them from the surface of the board, they 
repelled each other. He also exhibited a great paper tassel, the 
ribands of which repelled each other when electrified. 

On two long, dry, narrow glasses he placed two brass balls, 
one on each glass, then poe > pony one of the balls with an 
excited glass rod ; afterwards, by means of a discharging-rod, 
he momentarily connected one with the other, which thus, 
it was shown, acquired the power of attracting the balanced 
lath. The fact, he said, that electricity can thus be conveyed 
from one object to another, first gave the idea of an electric 
current. The gold-leaf electroscope was next brought under 
notice, and the method of using it. Professor Tyndall showed 
that frictiunal electricity would travel along a string, and cause 
the leaves of the electroscope to diverge, when the string con- 
tained but the moisture it had taken up from the air of the 
theatre, but that when it was dried it could no longer conduct 
electricity. He passed a current also through a silk cord which 
had just been dipped in water ; by these experiments showing 
the effect of moisture. He warmed most of the things used in 
the lecture, he said, merely to get rid of moisture, otherwise 
heat or cold would not interfere with his experiments. Placing 
ete —— upon the two tall glasses, he said that in the eyes of 

c© men positive and negative electricities were mixed 
togetnde 4 in those apples, but that this speculation should hot 
fetter the minds of the listeners; neverthel it 
experimentalists to predict results before they were obtained. 
He then held an excited glass tube near one of the two apples, 
which were touching each other, saying that the tube was sup- 
to attract the one electricity and to repel the other ; he 
next separated the apples, and by the electroscope showed that 








one was charged with positive and the other with negative 
electricity. 
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RAILWAY MATTERS. 


A SCHEME is on foot for a new railway to connect St. Helens 
with Liverpool, and this, by means of th 
Cheshire and North Wales. 

THE number of passengers who travelled to and from various 
stations on the Metropolitan Railway on Boxing Day, December 
— was 234,830, being an increase of 7684 on the previous Boxing 

ay. 

THE Wigtownshire Railway, 20} miles in length, is to be acquired 
by the London and North-Western, Midland, Caledonian, and 
Glasgow and South-Western Companies, under the ent 
for a joint ownership of the Portpatrick line. The capital of the 
Wigtownshire Company is upwards of £156,000, and the traffic 
receipts for the year 1883 were £7584. The Portpatrick Railway 
is 62 miles in length, the capital £611,000, and the traffic revenue 
for last year was £37,581. 

THE reconstruction in iron of the massive viaduct which carries 
the Caledonian line of railway to Aberdeen over the Glen of Ury 
is now nearing completion. The Aberdeen Free Press says the 
execution of this contract was entrusted to a local firm, Messrs. 
Blaikie Brothers, Footdee Ironworks, who have been entrusted by 
the Great North of Scotland Railway Company with the construc- 
tion of the extensive viaduct over the Spey at Garmouth, in con- 
nection with the Buckie extension, The centre girder of this 
viaduct has a clear span of 350ft. 


A CORRESPONDENT, “ R. B. P.,” referring to the paragraph on 
sleeping cars on page 6 of our last issue, calls attention to the 
regulations of the Grand Junction Railway published in “‘ Osborne’s 
Guide to the Grand Junction,” Birmingham, 1838, the preface of 
which is dated July of that year. It is there stated that “The 
first-class trains consist of coaches carrying six inside, and of mails 
carrying four inside, one compartment of which is convertible into 
a bed carriage if required.” e fare from Birmingham to Liver- 
pool or Manchester in a sleeping carriage was £2. 


On Wednesday a coroner’s inquest on three people killed on the 
Manchester and Sheffield line by an accident caused, it is supposed, 
by the breaking of a wagon axle, resulted in a verdict of ‘* Acci 
dental Death.” Conflicting evidence was given as to the character 
and quality of the axle. Penistone has been twice in a few months 
the scene of very bad accidents, the second of which could not, 
however, have been avoided as the first might with good brakes. 
Since the above-mentioned accident another wagon axle has 
broken on the same railway, near Sheffield, and fouled the line, but 
no other train was passing. 

THE Great Southern and Western Railway Company, Ireland, 
has accepted the tender of Mr. Robert Worthington, of Dame- 
street, Dublin, for the construction of its extension from Baltin- 
glass to Tullow, 10} miles. Mr. Worthington is at present con- 
structing the Sallins and Baltinglass Railway, 244 miles, for the 
same company, and the Ballywilliam and New Ross Railway. 
7 miles, for the Wicklow and Wexford Company. We understand 
the tender of the same contractor was recently accepted by Sir 
Arthur Guinness, Sons, and Co., Brewers, Dublin, for the con- 
struction of a new malt store, at a cost of over £40,000. 


On the 5th inst. the Scotch mail train on the London and North- 
Western Railway ran into a goods train between Wolverhampton 
and Bushbury Junction. The brake van of the goods train was 
wrecked, and the engine of the express was much os The 
driver and fireman of the train, which had been brought to 
a standstill, jum off the engine, and the brakesman had a 
narrow escape. The driver and stoker of the mail, when they saw 
that a collision was inevitable, also sprang off, though, it is said, 
not until they had applied the brakes. They had time for this, A 
really good brake could have been applied hout the train in 
less time, done good work, passengers less injured, and the men 
saved the risk of jumping from their engine. 

THE first railway locomotive which was introduced into Australia 
has, says an exchange, just been consigned to a resting-place in the 
Technological Museum at Sydney, where it will remain to remind 
the colonists of early -_ The locomotive arrived in Australia 
on the 13th January, 1855, or not quite thirty years ago, and since 
then it has covered an enormous mileage. e engine was built by 
the well-known firm of Stephenson and Sons, of Newcastle-on- 
Tyne. It is one of four with l6in. by 24in. cylinders, and four 
coupled wheels 5ft. 6in. diameter, coupled forward. It is believed 
in some quarters, the really first engine introduced was No, 5. 
This was a tractor’s | tive, built by Hawthorne, of New- 
-— with l4in. by 22in. cylinders, and 4ft. 6in. forward coupled 
wheels, 





A REPORT by Major Marindin on an accident which occurred on 
the 25th August at Shields Junction, on the Glasgow and Paisley 
Joint Railway, concludes:—‘‘ There is always a certain risk of 
such an occurrence when home signals are placed far back from 
facing points, and, where this is unavoidable, it is better either to 
peers a splitting signal at the points, in addition to the home 
signal, or to introduce a second locking bar between the home 

i and the points. The speed of the train in this case was pro- 
bably at least thirty miles an hour, and, as it was brought to a 
stand with comparatively little damage in a distance of only 
93 yards after the engine finally left the rails, it is evident that 
the continuous brake with which the engine, tender, and twelve 
out of the eighteen vehicles in the train were fitted, and which was 
promptly applied, did excellent service.” 


PLANs and estimates of cost of the Mount Gambier and Narra- 
coorte Railway have been laid before the South Australian 
Assembly. The figures are as follow :—Length, 63 miles 60 chains ; 
land and compensation, £5800 ; permanent way, £106,162 17s. 4d.; 
works, £46,540 10s. 1ld.; buildings, £15,947; rolling stock, 
£28,475; machinery, plant, &c., £3967; provision of water and 
fuel, £4180; general expenses, £11,267 10s. ald.; maintenance for 
one year, £5023 2s, 8d.; contingencies, 10 per cent., £22,736 6s. 2d.; 
total estimate, £250,099 8s.; average cost per mile, £3969 16s. 8d. 
The Colonies and India notes that the following memorandum was 
attached :—‘*‘ Since this estimate was made last April the line has 
been deviated by Kalangadoo, increasing the length by one mile 
and a-half, the cost of which deviation, excluding the land, will 
be £3650. The land has also been carefully valued at £7500. Cost 
as estimated in April last, £250,100. Cost as now estimated for 
64} miles will be 450.” 

Tue Sukkur Bridge, India, contract has been let to Messrs. West- 
wood and Bailie, Isle of Dogs. It will be remembered that about a 
year ago this bridge was offered for tender, with the extraordinary 
condition that the immense cantilevers were to be erected for 
inspection at the works of the maker in England. Few makers 
were able to tender in this way; but some of the more enterprising 
offered to take the responsibility of the work going together pro- 
perly in India by erecting it at the site. The business was post- 
poned till now, pending communication with India. The autho- 
rities there prefer to erect the bridge themselves. If, therefore, 
the original plan of erecting at the factory be carried out, the 
cantilevers will present a somewhat startling spectacle on the 
banks of the Thames. It will be interesting to note if Mr. Rendel 
will carry out the design as it was described last year. It is, how- 
ever, almost impossible that such a hideous thing will pass into 
actuality without important modifications; but in any case the 
Sukkur , even as far as it has yet gone, is an illustration of 
the way d is officially committed to the greatest barbarisms 
of di when design is thrust upon officials as a matter of routine, 

of being solicited from those who have special talent in the 
work to be done. Moreover, if it becomes necessary to erect all 
the new a in the factory yard, bridge builders will have to 
buy a county for erecting room, to say nothing of the enormous 
extra cost and waste of money. Perhaps, however, the designers 
will learn to predicate the capability of their bridges to stand 
without erecting them twice, 
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NOTES AND MEMORANDA, 


M. Lazare WEILLER has shown that the phosphide of tin, 
wn into wires, possesses a higher electric conductivity than 
platinum or iron, 

In 1883 there were nine woollen mills in New South Wales, in 
eight of which there were produced during the year 202,000 yards 
of cloth and tweed. 

THE number of steam and water mills for dressing grain in New 
South Wales is 154, representing 2847-horse power, the number of 
hands employed being 685, ' 

In London, during the week ending 20th December, 2631 births 
and 1595 deaths were registered. The annual death rate per 1000 
from all causes, which had been 22°9 and 21°3 in the two preceding 
weeks, declined to 20°7. 

Tue deaths registered during the week ending January 3rd, in 
twenty-eight great towns of land and Wales, corresponded to 
an annual rate of 25°0 per 1 of their aggregate ulation, 
which is estimated at 8,762,354 ms in the middle of this year. 
The five healthiest places were Huddersfield, Portsmouth, Derby, 
Bristol, and Halifax. 

In London, during the week ending the 3rd inst., 3283 births 
and 1918 deaths were registered. The annual death-rate per 1000 
from all cases, which had declined from 22°9 to 18°6 in the four 
preceding weeks, rose to 24°9 last week. This increase, as also 
the excess of births, was in great measure due to arrears of regis- 
tration from the previous week. 


THE deaths registered during the week ending December 20th in 
twenty-eight great towns of England and Wales correspond to an 
annual rate of 21°6 per 1000 of their te population, which 
is estimated at 8,762,354 — in the middle of this year. The 
five healthiest places were Brighton, Wolverhampton, Birmingham, 
Huddersfield and Portsmouth. 


THE wax plant, indigenous in Carolina and Pennsylvania, is now 
being cultivated in Algeria, The fruit, enclosed in a bag of coarse 
cloth, is plunged into boiling water, and in a few seconds the liquid 
wax floats on the surface. This is skimmed off and dried, and 
forms a good substitute for beeswax for foundry and other purposes, 
as it has the same chemical composition. 


Dr. F. WAGNER concludes that the heat conductivity of a soil 
is greater the more densely its partieles are ed together. 
The difference thus occasioned is the more considerable the higher 
the proportion of water. In a dry soil the heat conduction 
rises with an increase in the size of the particles of the soil. 
Water increases the conductivity of the soil considerably, other 
circumstances being equal. 


As a result of a series of experiments made on some samples of 
vulcanised Para india-rubber, M. Jenatzy, of Brussels, found that, 
under uniformly increasing loads, a band of caoutchouc takes 
increasing elongations until it becomes twice as long as it was 
originally, after which the successive elongations decrease, and he 
also finds that the weight necessary to quadruple the length is 
three times that under which the length has become doubled. 


M. JABLOCHKOFF announces another battery of great scientific 
interest. A small rod of sodium weighing about 8 grammes is 
squeezed into contact with an amalgamated copper wire and 
flattened. It is wrapped in tissue paper and then damped with 
three wooden pegs against a plate of very porous carbon. This 
completes the element. The moisture of the air settles on the 
oxidised surface of the sodium. It works without any other 
liquid. The E.M.F. is 2°5 volts, but the resistance is as great as 
25 ohms. 


THERE was recently exhibited at the Franklin Institute an 
Edison lamp in which the copper, with which the juncture of the 
wires with the carbon filament is electro-plated, had been volatilised 
by the heat of the lamp. The metal had been deposited very 
uniformly on the interior surface of the globe, forming a continu- 
ous copper coating of superb metallic lustre when viewed by 
reflected 1 light, but so excessively thin as to be quite transparent 
by transmitted light, the transmitted colour being green, or the 
complementary colour to the first named. Similar effects have 
often been observed with other Edison lamps, but the specimen 
shown was remarkable for its beauty. 


Dvurine the week ending December 6th, in thirty cities of the 
United States, having an aggregate population of 7,289,300, there 
were 3122 deaths, which is equivalent to an annual death-rate of 
22°3 per 1000. Of the deaths 1161, or 37°1 per cent., was under 
five years of age. The death-rate in the North Atlantic cities was 
22°8, in the Eastern 24°3, in the Lake 18°4, in the River 19°7, and 
in the Southern cities, for the whites, 19°7, and for the coloured, 
26°3 per 1000. During the following week, in twenty-nine cities, 
with an aggregate population of 6,988,300, there were 2857 deaths, 
which is equal to an annual death-rate of 20°9 per 1000. Of the 
decedents, 374 were children under five years of age. The rate in 
the North Atlantic cities was 20°3, in the Eastern 23:1, in the 
Lake 17°6, in the River 19°2, and in the Southern cities 21°9 for 
the whites, and 33°8 for the coloured. 


THE history of glass-making in France is bound up with the 
company called the “Société de St. Gobain, Chauny et Cirey.” 
This company received its letters patent—the first in its partic 
walk—from Louis XIV. in 1665, on the recommendation of the 
Minister Colbert. In 1691 De Néhore invented the process of 
casting glass, and set up the making of it in the Chateau of St. 
Gobain. In 1702 the St. Gobain Company was re-modelled on 
fresh lines, and in 1830 became a joint stock undertaking, and was 
finally modified in 1855, under its present title, on aalgpestion 
with the Compagnie de St. Quirin. At this last date the company 
owned four glass-making works—at St. Gobain, at Chauny, at 
Cirey, and at Mannheim, in the Grand Dukedom of Baden. In 
1863, the Plumber and Decorator remarks, the Société bought the 





Stolberg glass works near Aix-la-Chapelle, and finally, in 1868, 
soumaed its possessions by becoming the owner of the Montlucon 
works, 


IN a paper by Mr. J. P. Kimball in the “Transactions,” American 
Society of Mining Engineers, the author says the fact that 
in some instances, coralline masses have become bodily indu- 
rated and crystallised into marble, while in others they have dis- 
appeared by dissolution and their place has been taken by 1 


MISCELLANEA. 


THE streets of Chester were on the 1st instant gay with bunting, 
on the occasion of the freeing of the Dee bridges from tolls, and 
the removal of the gates. 


e-' thaw nemn in our annual ey last week to the a 
ivil Engineers we gave its gro in ten years as “ over 58 per 
cent.” This should have been “‘ over 85 per cent.” 

Mr. J. B. Everarp, Assoc. Mem. Inst. C.E., of Leicester, has 
been appointed the engineer to advise on a scheme of drainage for 
the Humberstone and Evington suburbs of Leicester. 


THE American Mechanical Engincer says: ‘‘ Recipes for restor- 
ing burnt steel abound ; the best one we ever found was to throw 
the burnt steel in the scrap heap, get a new piece, and use more 
care in working it,” 

In commemoration of the services to astronomy rendered by the 
French observers of the transit of Venus in 1874, the French Govern- 
ment have placed in the National Library of Paris a large monu- 
mental vase, designed and manufactured at Sévres. 


THE Philadelphia Natural Gas Company—Westinghouse—which 
has entered Pittsburg with = 10in. gas pipe line, has fixed the 
price at 15 cents, and it is stated that in co: uence thereof it is 
almost overwhelmed with orders from householders and others. 


On the 4th inst. more water than was wanted found its way 
into and flooded many shops in Glasgow, and got mixed up with 
the furniture and other articles, and the congregations of the 
—— in the vicinity had to go without music. Water mains 

urst. 


AN alarming machinery accident occurred at Bradford on the 
2nd inst., when a large engine fly-wheel in Riley’s mill, weighing 
from 20 to 30 tons, broke into pieces whilst in revolution. One 
huge piece ascended through the engine house and carried awa: 
the gable end of the mill. The engine house itself was dencliael, 
but fortunately there was no loss of life. 


On the 30th ult. a new twin screw hopper dredger, of 500 tons 
and 450-horse power, was launched by Messrs. W. Simons and Co., 
Renfrew. It is named Surprise, and has been designed and con- 
structed for France. It will dredge from 6in. to 25ft. depth, and 
carry 400 tons of its own spoil at a speed of eight miles an hour. 
Its place will be re-occupied by another new hopper dredger, twice 
the size, for the Clyde. 


AT a recent meeting of the North of England Institute of Mining 
and Mechanical Engineers, a paper ‘‘On the Endless Chain in 
Spain,” by Mr. George Lee, was read. The author, who has had 
extended experience in the transport of mineral and under- 
ground Pe a gave a practical description of the system 
and its peculiar advantages—saving in first cost and the greater 
economy attending its regular working. 

At the recent Agricultural Exhibition of the Imperial Agricul- 
tural Society of South Russia, engines and machines were ex- 
hibited by Messrs. Ransomes, Sims, and Jeffries, Messrs. Clayton 
and Shuttleworth, and Messrs. Burrell and Co. Messieurs T. 

hoffski and N. V. Yakounin were appointed expert judges 
of these exhibits, and awarded equal honour to all. The com- 
mittee gave .unequal awards, and Messrs. Malachofiski and 
Yakounin publish an indignant — in the New Russian 
Telegraph against what they consider an unfair action, injurious 
to the Society. 

AT the meeting of the Southend-on-Sea Local Board of Health 
on Tuesday last, Mr. W. Lloyd-Wise drew attention to the recent 
report of the Royal Commission on Metropolitan Sewage Discharge, 
and moved, ‘‘ That this Board will strenuously oppose any scheme 
for sewage disposal involving the treatment or discharge of sewage 
or sewage liquids from London and its neighbourhood in the 
Thames, whether at Hole Haven or elsewhere, near or so as to be 
calculated to injure Southend.” The resolution having been 
seconded and carried, a committee was appointed to give effect to it. 


THE Committee of the North German Cotton Manufacturers’ 
Association have addressed a memorial to the ne in which 
sf e the ly adoption of the Mail Steamer Subvention 
Bill. The members of the committee say that the majority of 
their number have lived long enough in England and in countries 
beyond the seas to know the extreme importance to trade of 
regular mail lines of steamers for carrying correspondence, pas 
sengers, and goods, and the influence which such principal lines, 
supported by the State, will have on the development of German 
shipping, trade, and industry in general. They declare that the 
want of such German mail steamers has long been felt by all 
Germans who do business with countries beyond the seas to be a 
serious drawback, and that the advantages of their establishment 
will very soon become apparent. 


A TRIAL of a smoke rocket for testing drains is thus described by 
Mr. Cosmo Jones in the “‘ Journal” of the Society of Arts :—The 
one fixed upon is 10in. et in diameter, and with the 
composition “‘ charged rather ,” so as to burn for ten minutes. 
This gives the engineer time to light the fuse, insert the rocket in 
the drain, insert a plug behind it, and walk through the house to 
see if the smoke escapes into it at any point, finishing on the roof, 
where he finds the smoke issuing in volumes from the ventilating 
pipes. The house experimented upon on Saturday had three 
ventilating pipes, and the smoke issued in dense masses from each 
of them, but did not escape anywhere into the house, showing 
that the pipes were sound. If the engineer wishes to increase the 
severity of the test, he throws a wet cloth over the top of the 
ventilating pipe, and so gets a slight pressure of smoke inside it. 
The smoke rocket is not protected by any patent, and is made by 
Mr. James Pain, 1, St. Mary Axe, E.C. 


AN agricultural implement called the Mallee roller is occupying 
attention in South Australia. Some correspondence has recently 
taken place as to its first use in the Wimmera district. The honour 
of ay, has been claimed by one and another, until it has 
rox» that ten years agoa mallee roller was used by Mr. J. 
Affieck, a sheep farmer at Lorquon. The Colonies and India says: 
It matters little who first introduced the roller so long as it can be 
shown that work can be done effectively and cheaply in the mallee 
country, and to this end trials of mallee rollers, stump jumpers, or 





oxide of iron, is to be explained by a difference in local circum- 
stances, of which at least the following are easily conceived :— 
(1) A mass of coralline limestone situated at an elevation so that 
drainage would be away from it, would not be subject to the 
solvent effect of carbonated or other acidulated waters, except upon 
its surfaces. Such is the topographical situation of all the marble 
deposits known to me in the region. (2) The period of the crystal- 
lisation of the calcareous or coralline material has doubtless in 
some cases governed the matter in question. If originally crystal- 
lised as one of the immediate effects of igneous contact, it would 
be in a state to resist solvent action of circulating waters except 
at its surfaces. The alteration of limestone into the crystalline 
form of marble is a common effect of vulcanism, whether of trap- 
dikes or other larger injections, (3) The condition of the coralline 
limestone when overflowed, whether emerged and therefore to some 
degree consolidated, or whether still of the nature of coral-reef, is 
a question of some moment in its bearing on the difference to be 
observed among the several a of limestone, and of the 
iron ores. In other words, some of the points of difference t 
the probability that, in some cases, the co ne masses involved 
were at least under water and parts of them still of the character 
of reef, when involved in the igneous flood. The presence of 
organic life is indicated by the pyritous ore possessing the structure 
of corallum at the “‘north shaft”—pit—of East mine, which is 
near the contact of one of the great ore-bodies with the syenite. 
The limestone, so far as is at present known, is completely oblite- 
rated in the case of the development of large ore-bodies. 





mull s may well be encouraged. The attempt to cultivate the 
mallee —r now being made at Yarrock is being watched with 
interest, and lessees of mallee fringe allotments in other parts of 
the Wimmera are making inquiries and trials, with a view to 
following in the steps of those South Australians who have been 
successful in their attempts to cultivate similar country. 


THE secretary of the Franklin Institute, Dr. Wahl, in his last 
monthly report, has referred to the lamentable aw of the 
facilities and equipment of the United States Patent-office. It was 
shown that the average annual surplus of the Patent-office for the 
five years ended December 31st, 1883, had been 285,992 dols., all of 
which is contributed by the inventors in the form of fees. Under 
these circumstances they have surely the right to ask that their 
business shall be despatched efficiently and promptly. In respect 
to the number of examiners and assistants, and the accommoda- 
tions and facilities afforded them, the forces and equipment of the 
office are quite insufficient to dispose of the busi as rapidly 
as it accumulates. The report of the Commissioner for the 
year ended June 30th, 1884, exhibits the fact that on that day 
there were no less than 9186 applications for patents awaiting 
action, or 5087 more than at the corresponding period of 1883. In 
the class of electricity alone the number of pending applications in 
the month of July last exceeded 600. The legal business of the 
office is equally backward; important cases involving priority of 
invention requiring several years for their decision. These harass- 
ing delays impose needless hi ips upon the inventors, and 





frequently very seriously impair the value of their inventions. 
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MEW ISLAND LIGHTHOUSE, BELFAST LOUGH. 


MR. W. DOUGLASS, M.1.C.E , ENGINEER. 





A coop deal of discussion has recently taken place concerning, 
among other lighthouses illuminated by gas, that pc 
oak situated at the entrance to Belfast’ Lough. e now 
illustrate this lighthouse, which supersedes the 


iron brackets secured to the live ring on which the hexagonal | no glass chimneys, which in lighthouses are so objectionable, as 
superstructure of lenses revolves. There are three large gas- | causing loss of light and expenditure from breakage. 
burners—Wigham’s patent superposed—each placed in the Attached to the rotating apparatus is an arrangement of cog 





old lighthouse on Copeland Island. The tower 
and adjoining buildings were erected by Messrs. 
Dixon and Son, of Belfast, and the gasworks, 
lantern, dioptric apparatus, lighting apparatus, 
sirens, engines, and receivers were supplied 
and fitted up by Messrs, Edmundson and Co., 
of London and Dublin. A Committee of the 
Commissioners of Irish Lights, who are the 
lighthouse authorities in Ireland, recently for- 
mally lighted this lighthouse for the first time. 
The committee consisted of Captain Hady, 
R.N., Captain Riall, R.N., Mr. William Watson, 
and Mr. Ed. H. Kinahan. They proceeded to 
Mew Island in the steamer Princess Alexandra, 
commanded by Captain A. Knox Galway, and 
were accompanied by Mr. W. Douglass, engi- 
neer-in-chief to the Commissioners of Irish 
Lights, Captain Boxer, R.N., their Inspector 
of Lights, and Mr, John R. Wigham, of the 
firm of Edmundson and Co., the designer and 
patentee of the light, which is made from gas 
produced on the island, and is called a triform 
group flashing light. The groups of flashes 
are exhibited every minute, and each group 
consists of four brilliant flashes of several se- 
conds duration. The deep darkness between 
each flash, which is the c teristic feature 
of this lighthouse, is caused by the extinction 
of the gas, which by a simple automatic 
arrangement is again relighted to form each 
of the flashes. There are thirty-two jets in 
the burner which produces the light used for 
ordinary clear weather, so that the consump- 
tion of gas for such weather is but trifling, but 
when the weather becomes thick or foggy no 
less than 324 jets can be employed, forming 
the largest lighthouse light in the world, the 
saa of which is equal to more than 24 mil- 
ion standard sperm candles, and which, if the 
lighthouse were sufficiently elevated, could be 
seen for sixty miles. The gas which produces 
this light is also used as the motive-power for 
actuating the fog signals at this station. Gas- 
sounded fog signals possess this advantage over 
all others, viz., they can be put into action at 
& moment's notice, whereas steam engines and 
hot-air engines take some time in preparation. 
The thanks of the seafaring community are 
due to the Commissioners of Irish Lights for 
thus placing for their benefit on a most dan- 
gerous part of the cost a light of such tran- 
scendent power. 

The blocking or lightroom, as it is some- 
times called, of which we give a detailed illus- 
tration, consists of sixteen cast iron plates, 
each with a large ventilator, by which air is 
admitted through lateral openings at the level 
of the bottom, and passes into the lantern by 
brass hit-and-miss ventilators inside the block- 
ing. The blocking is lined with polished 
mahogany, which gives a warm, sightly finish 
to the interior, and is supportéd upon cast 
iron hollow boxes carrying a balustrade and 
hand rail, as shown, and supported by strong 
cast iron cantilevers built into the masonry. 

The clockwork by which the lenses are 
rotated is contained in a cast iron pedestal, 

lazed with plate-glass; an endless chain 
aoe attached to the rotating machine, passes 
through the floor and is carried sideways to 
the tower, where a trough constructed in the 
masonry is pre for the weight. The weight 





wheels and cams by which the gas is con- 
tinually turned off and turned on, and it is this 
arrangement which causes the peculiar dis- 
tinctive characteristic of the lighthouse. The 
revolution of the lenses transmits to the ob- 
server a beam of light every minute, but this 
beam is broken up, by the extinction and re- 
ignition of the gas, into four flashes as the lens 
passes the eye of the observer, so that every 
minute he sees four brilliant flashes occupying 
about fifteen seconds. The power of the light 
is such that the mariner has also the advantage 
of never losing sight of the light even in the 
intervals between each group of flashes, and 
this is an advantage of no small moment, when 
it is remembered how many lights there are 
now to be found near our great harbours, 
such as Belfast Lough, where this lighthouse 
is situated ; fishing boats anchored at their 
nets, lights on shore, anchor lights of ships in 
the roadsteads all of them at a close distance 
as bright as a lighthouse at a long range, and 
therefore frequently puzzling to the sailor. 
In the presence of Mew Island lighthouse, 
with its continual characteristic intensi- 
fied beam, there can be no confusion in his 
mind. 

The lantern, which, with all the apparatus, 
burners, &c., was constructed by Messrs. 
Edmundson and Co., of Great George-street, 
Westminster, London, and Dublin, is formed 
of wrought iron upright bars with malleable 
iron cross astragals. The roof and crown are 
made of copper fixed to wrought iron T-bars ; 
the gutter also is copper, and the down pipes 
for carrying off the rain water. 

Although we have said the gas is con- 
tinually being extinguished, yet it is not 
really so, but is reduced to a small invisible 
point of blue flame, and there are brass con- 
necting pipes by which a very small and in- 
visible flame is kept continually at the point 
of combustion in case any of the gas-burners 
should be blown out by any current of air. 

It is right to mention that as yet only two 
of the tiers of lenses have been erected ; the 
third tier is at the South Foreland Lighthouse, 
where the lenses which comprise it are being 
used in the experiments which the Trinity 
House are conducting there with Mr. Wigham’s 
burners. 








Socrrry or Arts.—The ordinary Wednesda: 
evening meetings of the Society of Arts wi 
recommence, after the Christmas recess, on 
January 14th, when Mr. R. H. Tweddell will 
read a paper on “‘The Employment of Hydraulic 
Machinery in Engineering Workshops.” The 
following are the papers arranged for subse- 

uent evenings :—January 2lst, ‘‘Labour and 
ene the United States,” by D. Pidgeon. 
On this occasion the Hon. J. Russell Lowell, 
the American Minister, will take the chair. 
January 28th, ‘“‘The Influence of Civilisation 
upon Eyesight,” by R. Brudeneli Carter, 
F.R.C.S, “The History and Manufacture of 
Playing Cards,” by George Clulow; “‘The 
Musical Scales of Various Nations,” by A. J. 
Ellis, F.R.S.; ‘‘A Marine Laboratory as a means 
of Improving Sea Fisheries,” by Prof. E. Ray 
Lankester, F.R.S.; ‘* Recent Improvements in 
Coast Signals,” by Sir J. N. Douglass ; ‘The 
Evolution of Machines,” by Prof. H. 8. 


is enclosed in this trough by cast iron framing and doors, so as to | focus of each tier of lenses. There are 108 jets of gas in each | Hele Shaw; “ Education in Industrial Art,” by Charles E. Ley- 
admit of easy access to it. There are twenty-four large annular | of these burners, but each flame is one solid mass measuring | land ; “The American Oil and Gas Fields,” by Prof. James ——— 
lenses about 4ft. square in three tiers of six each, strongly | about 12in. in diameter and about 8in. in height. These burners | F.R.8.; “ Past and Present psa + Supplying Steam Boilers 
bound together with gun-metal framing, and supported on cast | are eo constructed as to be absolutely smokeless and to require | With Water,’ — W, D. Seott Moncrieff, 
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CONTRAOTS OPEN. 


WELL CURBS—INDIAN STATE RAILWAYS. 


THE Indian State Railways ask for tenders for the ironwork of 
12ft. Gin. and 15ft. well ‘ 

General description and quantity.—The work required under 
this specification comprises the construction, supply, and delivery 
in England, at one or more of the ports named in the conditions of 
tender, of the whole of the ironwork for 52 wrought iron well 
curbs of 12ft. Gin. diameter, 104 bond rings for ditto, 312 lower 
vertical tie bolts, with bolts for bottom eyes, for well curbs of 
12ft. Gin. diameter ; 312 upper vertical tie bolts for well curbs of 
12ft. Gin. diameter; 50 wrought iron well curbs of 15ft. diameter, 
100 bond rings for well curbs of 15ft. diameter, 300 lower vertical 
tie bolts, with bolts for bottom eyes, for well curbs of 15ft. dia- 
meter ; 300 upper vertical tie bolts for well curbs of 15ft. diameter; 
all the rivets for completing the well curbs and bond rings in India, 
with, in each case, an allowance of 30 cent. for waste. Service 
bolts and ordinary platers’ washers to ee wet by the Inspector- 
General of Railway Stores, for use in the erection of the work in 
India, are also to be supplied in the oe proportions :—With 
each well curb, 4 cwt. of bolts and } cwt. of washers. The well 
curbs are illustrated on page 24. 

Material.—The wrought iron is to be well and cleanly rolled to 
the full sections shown on the drawings or in the specification, and 
free from scales, blisters, laminations, cracked edges, and defects 
of every sort, and the name of the maker is to be rolled or stamped 
on every po. It must be of such strength and quality as to be 
equal to the following tensional strains, and to indicate the follow- 
ing percentages of contraction of the tested area at the point of 

racture :— 


A B 
Tons. 

Round and square bars, and flat bars under 
OS eae ee es eee 

Angle and T-bars, and flat bars éin. wide 
os es 56 cet ee ae tp. OO oS 
_. SSS eee ert Sb ee: 
eS Ee ee ee eee 
A, tensional strains per square inch. B, p tages of contracti 

of fractured area. 





Sample pieces of angle iron are also to be tested, each with one 
hole, of a diameter proportioned to the rivets to be used in the 
well curbs punched in the cehtre of the area to be tested. The 
iron intended to be used for the rivets must, whilst cold, be 
capable of being bent double without showing signs of failure. 
The tests are to be conducted at the works of the contractor, or 
elsewhere, or both, as may be determined by the Inspector- 
General. The expense of the tests is to be borne as provided 
for in the conditions of contract. No material is to be used 
which, in the opinion of the Inspector-General, falls short of the 
tests and other requirements of the specification, and no iron of 
foreign manufacture is to be used throughout the contract. 


Supposed Quantities in one Well Curd of 12ft. 6in. diameter. 
Tons. cwt. qrs. Ib. 

. 1 4 
1 
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Outside plates.. .. .. 
Cover plates for ditto .. 
Inner plates .. .. .. 
Gusset plates . . 

Gusset angle irons. . 
Liners Sais cries ihe: daca 
Outer angle iron ring .. 
Inner ditto, ditto.. .. 
Top plate = 

Covers for ditto .. .. 
Bond rings and covers ere 
Covers for angle iron rings im. Uae oe 
Rivet heads and spare rivets, say 7 per cent. 
Vertical tie bolts and short bolts for ditto .. 
Service bolts and washers.. .. .. .. .. 


18 

9 
20 
20 
23 
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Total weight of one well curb complete, 
with spare rivets, service bolts, &c. .. iy 2 
Supposed Quantities in one 15ft. diameter Well Curb. 
Tons, ewt. qrs. 
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Outside plates.. .. .. 
Covered plates for ditto 
Inner plates .. .. .. 
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Gusset plates .. .. 

Gusset angle irons. . 

Liners ie om! Sees 

Outer angle iron ring .. 

Inner ditto ditto .. .. 

Top plate ring. . 

Covers for ditto oo 

Bond rings and covers. . 
Covers for angle irons... .. .. .. .. .«. 
Rivet heads and spare rivets, say 7 per cent. 
Vertical tie bolts and short bolts for ditto .. 
Service bolts and washers.. .. .. .. .. 
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Total weight of one well curb complete, 
with spare rivets, bolts,&e... .. .. 
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5 15 





Fifty-two 12ft. 6in. diameter well curbs 


Fifty 15ft. diameter wellcurbs .. .. 
Total weight of iron in contract 491 7 0 6 


Tenders addressed, Secretary of State for India in Council, with 
words ‘‘ Tender for Ironwork for Well Curbs” on envelope, to be 
delivered at the India-office before 2 o’clock on Tuesday, 13th 
January. 
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“MASON” PASSENGER LOCOMOTIVE. 


WE publish this week engravings, for which we are indebted to 
the American Journal of Railway Appliances, of a locomotive just 
designed by Superintendent John T. Meats, of the Mason Machine 
Works, Taunton, Mass., for high speed and long runs. The 
following is the builders’ specification :— 

Service.—Heavy passenger. 

Principal dimensions. — Cylinders, 18in. by 24in.; driving 
wheels, 68}in. diameter; gauge, 4ft. 8}in.; total wheel base, 
23ft. 4in.; driving wheel base, 9ft. 

Fuel.—Bituminous coal. 

Weight.—In working order: Total about 102,000 lb.; on driving 
wheels about 68,000 Ib. 

Boiler.—Of best steel, ;;in. thick ; form, raised crown with one 
dome ; waist, 54in. diameter at smoke-box end ; all seams double- 
rivetted—horizontal welted. 

: Tubes.—Of iron; 212 in number, 2in. diameter, and 11ft, 2in, 
ong. 

Firc-box.—78in. long, 35in. wide, and 75in. high inside; of best 
homogeneous steel; side and back sheets ,';in. thick ; crown sheet 
3in. thick; flue sheet 4in. thick. 

Stack ond grates.—Straight stack ; rocking grates. 

Frames.—Forged solid; of best hammered iron, 3}in. wide, 
4hin. thick. Pedestal caps lugged and bolted to bottom of 
pedestals. 

Culinders.—Of best close-grained hard iron ; placed horizontally ; 
right and left-hand cylinders interchangeable, cast with }in. nade. 

Pistons.—Heads and followers of cast iron fitted with double 
eo aga ring packing. Piston rods of cast steel, keyed to cross- 
heads. 

Slides and crossheads.—Slides: Of best hard charcoal iron. 
Crossheads : Of cast steel with babbited bronze bearings. 

Valve motion.—Shifting link motion. Links of best iron case- 
hardened. Balanced valves. 

Driving axles.—Of best hammered iron. Journals, 8in. diameter 
and 8in. long. 

Driving boxes.—Of cast iron, with brass bearings babbited. 
naga f best cast steel, 3in. thick, both pairs flanged, 5jin. 
wide. : 

Rods.—Connecting and parallel rads of hest hammered iron, 





Wristpins and springs.—Wristpins: Of best cast steel. Springs: 
Of best cast steel tempered in oil. French standard. 

Trucks.—Allen wheels with wrought iron frame and braces; 
wheels 30in. diameter. Axles of best hammered iron, with journals 
5hin. diameter and 1lin. long. Swing bolster style. 

Cab and pilot.—Cab : Substantially built of hard wood and well 
bolted. Pilot.—Of wood. 

Feed-water.—Supplied by injectors, 

Finish.—Cylinders with iron, steam chest covered with 
iron, dome casing of iron, hand-rails of iron, boiler jacketted with 
Russia iron, secured by iron bands. 

Furniture.—Engine furnished with sand-box, bell whistle, shelf 
for headlight, blower and safety valves, steam gauge, gauge cocks, 
&e, Also a complete set of including wrenches to fit all bolts 
and nuts on engine. 

Tender.—Tank 36,000 ms capacity, carried on two four- 
wheeled trucks. Frame of iron. 
33in. diameter. Axles of best hammered iron, with journals 34in. 
diameter and 7in. long. 

To these abbreviated particulars we may add that the crown 
sheet is flanged into the dome, and is strengthened by a heavy 
welt in the boiler. All longitudinal seams are strengthened by 
welts, which are so arranged as to take the strain simultaneously 
with the rivets of the seam. The slope sides are stiffened b 
heavy T irons and bolts lin. in diameter, the latter passing throug 
the feet of the former, with copper washers under the heads and 
nuts, two rows of tu being separated sufficiently to admit 
them and allow for possible vibration. Stay bolts and crown 
bars are 4in. from centre to centre. The oor seam is 
formed without a hoop, and is protected by a deflector plate. 
The valves for the cinder pipe and 
new — faced and held in position springs to exclude 
air. The steam pressure carried is 160 -lb., the - boiler 
being tested to 200Ib. The frame —— is secured to the main 
pe six lin. bolts and two keys. e 
wit 
keys are secured. The top sides are 4in. wide, and the bottom ones 
3in. wide and 4in. deep on the inside. Generally speaking, the 
wearing surfaces have been about one-fifth over the 
common run of standard ines. With one or two exceptions, 
every detail has been designed since Mr. Meats’ return from pe 
last winter. That gentleman states that an engine of this class is 
now making one of the best records on fuel consumption ever 
attained with them. The slide valves are cast of the same quality 
of iron as the cylinders, as hard as can be worked. In both fire- 
box and boiler the holes are punched, reamed, and annealed—an 
excellent precaution, tending to “‘make assurance doubly sure.” 
The wrist pins are flattened top and bottom. There is a foot-plate 
under the cab 3in. thick. Power brake shoes between drivers are 
omitted. The valves are equalised at half-stroke. The Colby 
tender coupling is used. 








OPENING OF THE KENILWORTH WATERWORKS.—A new era in 
the history of Kenilworth was commenced on Thursday, the 1st inst., 
by the —Ss of new waterworks for the supply of water to the 
public. It wasonlya el or two ago since the Kenilworth Water- 
works Company was formed in London, but no one cared to take 
up , and the was eventually offered to the Local 
Board; but they set their faces against the scheme, and declined to 
have anything todo with it. A few public spirited gentlemen in the 
town saw the advantage to be derived from a public water oy mck 
a 7 was issued, the capital being £10,000 in 2000 shares of 
£5 cach. The water is obtained at the base of the hill near the 
flour mills, and adjoining the brook. Large underground adits or 
chambers have been constructed for the purpose of collecting and 
storage, and on the site adjoining has been constructed a pumping 
station. The water is lifted from a well 20ft. deep, and carried toa 
water tower some 667 distant, situate on Tentors Hill. This 
tower is a novel feature in the work, having been for many years an 
old flour mill. The upper portion has been taken down, new brick- 
work constructed, oa upon this a circular wrought iron tank has 
been placed. This tank contains approximately 26,000 gallons, and 
is constructed at such an altitude as to supply water to the whole 
of the houses in Kenilworth and neighbourhood. From this point 
the water is distributed. In most parts of the town a column of 
water can be thrown 60ft. high. The reservoir made to receive the 
water from the springs is 280ft. long, 16ft. deep, and 5ft. wide, the 
whole having been cut through solid rock. The total cost of the 
works, inclusive of certain sums expended as capital for the Local 
Board, and upon which interest is paid, will not exceed £8500. The 
contractors for the work were as follows :—Cast iron pipes, J. and 
S. Roberts, West Bromwich; engines and pumps, Messrs. 
Piercy and Co., Broad-street Works, Birmingham, the engines 
being Clarke's patent and Sterne’s manufacture. The ordinary 
works of pumping station, water tower, pipe laying, &c., are by 
Messrs. E. Smith and Son, Kenilworth, and the hydraulic fittings 
are oe by the Glenfield Company, Kilmarnock. The engineer 
is Mr. E. Pritchard, M. Inst. C.E., and the resident engineer is 
Mr. E. J. Purnell, jun., Kenilworth. The supply already bears 
twelve hours constant pumping without showing signs of abatement. 
This represents approximately 110,000 gallons in twelve hours. 


THE BELL TELEPHONE PATENTS SUSTAINED.—The great telephone 
suit has been decided by Judge Wallace in favour of the Bell Tele- 
phone Company. The People’s Company will, it is said, take an 
appeal to the United States Supreme Court, but they are in the 
meantime enjoined from putting up and operating any telephones 
under the Drawbaugh inventions, The suit of which the present 
opinion is the result was commenced in 1880, and the tee ints 
relating thereto havealready been referred toin these columns. Sek 
Wallace in his opinion says:—‘‘ The issues made by the pleadings 
are practically resolved into the single question—to which the proofs 
andarguments of counselare mainly addressed—whether the patentee 
Bell, or Daniel Drawbaugh, of Milltown, in Cumberland County, 
Pennsylvania, was the first inventor of the electric speaking tele- 
phone.” The theory of the defendants, according to the opinion of 
Judge Wallace, is that some of Drawbaugh’s instruments were made 
in 1867, and others at various times before 1874. ‘It is in proof 
that thirty-three patents were granted for improvements in telephones 
in 1878, sixty-four in 1879, more than one hundred in 1880, and 
ninety-four in the first six months of 1881, According to the th 
of the defendants, therefore, as early as February, 1875, Drawbaug 
had not only distanced Bell in the race of invention, but also Gray 
and Edison, and had accomplished practically all that has since 
been done by a host of other inventors.” The testimony on both 
sides is reviewed at length, and the Judge ludes: ‘*Succinctly 
stated most favourably for the defendants, the case is this: One 
hundred witnesses, more or less, testified that on one or more occa- 
sions, which took place from five toten years before, they think they 
saw this or that device used asa ing machine, They areignorant 
of the principles and of the mechanical construction of the instru- 
ments. But they heard speech through them perfectly well, and 
through one set of instruments as well as the other. This case is 
met on the part of the complainants by proof that the instruments 
which most of the witnesses think they saw and heard through 
were incapable of being heard through in the manner described by 
them ; oba Sarthet, that the man who knew all about the capacity 
of his instruments never attempted to use them ina manner which 
would demonstrate their efficiency and commercial value, but on 
the contrary, for ten years after he could have patented them, 
and for five years after they were mechanically perfect, knowing 
all the time that a fortune awaited the patentee, and with no 
obstacles in his way, did not move, but calmly saw another obtain 
a patent and reap the fame and profit of the invention. Without 
regard to other features of the case, it is sufficient to say that the 
defence is not established so as to remove a fair doubt of its truth ; 
and >uch doubt is fatal, - A decree is ordered for com 
plainant,” . . . . 4 tre . te shea de 
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THE ROCKET, 


Srr,—In reference to your last ‘‘ Link,” I can only say that the: 
statements made by Mr. Stenson and ‘“ An Old Westbridge Man” 
are most decidedly not true, and neither of them could have had the: 
slightest know] of the Rainhill Rocket. The statements I’ 
have sent you have been made upon my own personal knowledge: 
derived from being on the spot at the time. The following isa. 
list of the engines employed on my father’s contract during the: 
construction of the line between Salford and Chat Moss in the: 
order in which iy | arrived on the works :—(1) Lancashire Witch,, 
2) Dreadnought, (3) Twin Sisters, (4) Rocket, (5) Arrow, (6) Dart,. 
(7) Comet, (8) Meteor, (9) North Star, (10) Phoenix, (11) Northum- 
brian, (12) Planet, (13) Novelty, (14) King William, (15) Queen 
Adelaide. 

I will now give you an extract from a little book published in 
1831, by J. F. Cannell, 81, Lord-street, Liverpool, and written by 
James Scott Walker, entitled ‘‘ A te Description of the 
Liverpool and Manchester Railway, the Tunnel, Bridges, and 
other Works throughout the Line, with an Account of the Open- 
ing of the Railway and the Melancholy Accident which occurred.” 

Page 42:—“ Everything being ready, the signal gun was fired at 
twenty minutes to eleven. The splendid cavalcade then moved on- 





wards ata slow pace, that the spectators might enjoy an o} nity 
of seeing it in all its novelty, beauty, and splendour. ey then 
moved on, drawn by eight locomotive engines, in the following 


“ Northumbrian, with the directors and numerous distinguished 
visitors, including the Duke of Wellington, in charge of Geo, 
Stephenson. 

** Phoenix, green flag, with visitors and proprietors, in charge of 
R. Stephenson. 

“NorthStar, yellow flag, with visitors and proprietors, in charge: 
of G,. R. Stephenson, 

“Rocket, light blue flag, with visitors and proprietors, in charge- 
of Mr. Lock, 

“Dart, purple flag, with visitors and proprietors, in charge of’ 


“ Comet, deep red , with visitors and rietors, in charge 
— p red flag, prop , vg 


of Mr. . 

“ Arrow, pink flag, with visitors and proprietors, in charge of 
Mr. Swanwi 
aay Meteor, a. flag, with visitors and proprietors, in charge of 


> . 

Page 44:—“‘ A murmur and an agitation at a little distance 
betokened something alarming, and too soon we learned the 
nature of that lamentable event which we cannot record without 
the most agonised feelings. Among the group was Mr. Huskisson, 

o.&e. . . . His perceiving Mr, Huskisson by the side of 
the car, extended his d over to the right hon. gentleman, who 
shook ‘it most cordially. few of mu compliments 
passed, when the Duke and the other eg oy in his car per- 
ceiving an engine, which turned out to be the Rocket, rapidly 
approaching upon the other line, called out to the rs on 
the road, ‘Get in, get in!’ Several did getin . - « but Mr. 
Huskisson was not so fortunate . . . . before he could suffi- 
ciently recover himself the engine knocked him down.” 

I think, Sir, these extracts settle the question as to whether the 
Rocket took part in the opening of the line or not, and also as to 
her running over Mr. Huskisson. In the postscript of your letter 
you say you are told that the 1829 Rocket was being ired on 
the opening day. Such was not the case. The Planet, I believe, 
was in the ee on that day, having bent an axle which prevented 
her taking part in the opening ceremony; but the Rocket was there, 
I saw her myself, and knew her perfectly well to be the same 
engine that won the Rainhill trial and worked on the line during 
its construction. These are facts which cannot be altered or dis- 
a by all the drawings and sketches in the world. The book 

rom which I have quoted above I can produce if necessary, as 
well as sundry other documentary evidence. I remember some- 
thing of some verses made by a driver, T. George, who was driving 
on the line in 1831. What I can recollect of them ran as follows :— 

A “Star from the North,” as bright as the sun, 

Intends with the “ Rocket” and ‘‘ Meteor” to run; 

Then along comes the ‘‘ Arrow,” the ‘‘Comet,” and “‘ Dart,” 
Saying, ‘‘ We three also intend for to start ;” 

Then up rose the ‘“‘ Phoenix” from her fiery nest, 

With fair “Venus” and “‘ Planet,” to run with the rest; 
And up rose the “Sun,” with a bright, shining face, 

And with “Mars” and “Jupiter” joins in the race; 

Then along came old ‘‘ Vulcan,” with hammer and tongs, 
With “‘Goliath” and “Samson,” to mix with the throng. 

In conclusion, I can only say that it seems ag ha. oer to mé 
that the engine called the ket at South Kensington should 
have stood there so many years before it was discovered that sh 
was not the engine she was supposed to be. I have no doubt that 
Mr. Stenson did sketch an engine called the Rocket, as there were 
several Rockets about 1832 and afterwards, but his sketch was cer- 
tainly not made from the Rainhill Rocket which took part in the 
opening of the line. It is nothing at all like it, and I should not 
think a single rivet of the one ever existed in the other. It has 
fallen to my lot to be acquainted with nearly all the hey | locomo- 
tives. The Venus was sent up to open the Greenwich line after 
the failure of one built by Lord Dundonald. I was also at the 
opening of the Great Western Railway, which was opened by the 
North Star, after the failure of two engines of the Greyhound 
class built by Brunel. My father also sent the first engine on to 
the South-Western line, called the St. George, built by Roberts 
and Sharp. Ros, STANNARD, 

Hull and Barnsley Railway, Howden, E. Yorks, 

December 30th, 1884, 


[We publish Mr. Stannard’s letter, but it will be seen that it has 
very little bearing on the question at issue. Our correspondent 
seems to fancy that doubt exists as to whether an engine called 
the Rocket was or was not present at the opening of the Liverpool 
and Manchester Railway. Now, on this point there is no doubt of 
any kind. The question at issue is, was or was not the Rocket 
which was present at the opening of the railway and killed Mr, 
Huskisson Built in 1829 or in 1830? We have received a letter from 
Mr. I. W. Boulton, who asserts, in common with Mr. Stannard, that 
there was but one Rocket on the Manchesterand Liverpool Railway, 
He states that he has documentary evidence to prove this, which 
he is now getting together and will send to us in due timé.—En. K. | 





ELECTRIC LIGHT CABLES, 


S1r,—Mr. Lorrain concludes his letter of 29th December with a 
request for suggestions from some of your ers about other 
materials for laying lead-covered cables in, and adds :—‘‘ That thus 
some practical value might arise from this correspondence.” No 
doubt some of your readers could give information which would 
corroborate the y of the practical information I have given 
on this subject. It has been a hobby with me for more than me 
years, and I know that the practical information I have communi- 
cated in these letters is worth thousands of pounds to capitalist 
who intend investing money in lead-covered cables which are to be 
buried. I may here repeat that peat is the best of all substances 
for burying lead-covered cables in, The preserving powers of it 
are so great that even human bodies are kept by it entire, just as 
if they had been embalmed. Next to peat is the best clay, fit for 

uddling with; and if peat or clay cannot be got, black mould, 
fon a garden or field, is better than sand. 

Mr. Lorrain writes in his last letter, ‘‘ Peat, as I have all along 
said, is by no means a bad material, though I consider sand to be 

ferable in most cases, because it does not retain water.” Mr, 
Beokinguale wrote to you, “As peat can he abtained in the neigh: 








. 
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bourhood, and as it forms an excellent bedding, impervious to 
flowing water, and therefore a good preservative to substances 
embedded in it, I have decided with the authorities to use it.” 
This sentence, and my writings on this subject, laid before Mr. 
Lorrain one of the practical reasons why peat is better than sand, 
namely, that peat prevents the flow of water along the outside of 
the lead covering while sand admits the flow of water, and all 
spring water contains either lime or mineral matters in solution, 
and the continual flow of such water over lead gradually destroys 
it. A practical illustration of this I gave in my first letter, namely, 
that at Auchencastle, near Moffat, in 1858, lead pipes were found 
which had been buried for hundreds of years, part of them in peat, 
by which the lead had been preserved, while of a part of them 
which had been buried in sand the lead had entirely disappeared. 

With the foregoing information before Mr. Lorrain, why did he 
write, ‘‘I consider sand to be preferable in most cases because it 
does not retain water?’ The reason here assigned why Mr. Lorrain 
values sand, is the very reason why common sense condemns it, 
namely, because it | sr poe water to pass through it, and it is the 
lime or mineral-loaded water passing through it which destroys the 
lead when buried. The foregoing remarks refer to one reason why 
sand should be avoided; but there is another reason why it should 
not be used. To refer to this I must quote at length the passage 
in Mr. Lorrain’s letter of the 10th December, which I tried to con- 
dense in my last letter, but which condensation he objects to as 
being inaccurate, He wrote, ‘‘ Even in the laboratory, with all 
appliances at hand, it is not always an easy matter to separate the 
colouring base, as I know well from a series of such analyses 
carried out by me some years ago in the Chemical Laboratory of 
the Royal School of Mines, and in —— analyses 
of sands to be used as fiuxes for metallurgical opera- 
tions. As for their being separated from the opete sand in 
which the cables are embedded by any probable natural process, 
and so to act on the lead, the idea is absurd.” In opposition to 
the ye opinion I produced the evidence that an iron pipe 
which I saw lifted out of the streets of Greenock upwards of forty 
years ago had on it nodules externally and corresponding nodules 
internally. The external ones were on their exterior conglomorates 
of sand and oxide of iron, while the interior of them consisted of a 
compound of decomposed iron and decomposed quartz, and it was 
self-evident that the nodules within the pipe were produced by 
galvanic action, which came through the body of the iron from 
the exterior nodules. Here we have a process in the ground by 
which iron and quartz were decomposed, which, so far as I am 
aware, has not been imitated in our laboratories. There was no 
appearance of fluoric acid in the bed of sand which lay outside the 
nodules on the pipe, and there had been no furnace and fluxes there 
to decompose the quartz, and yet it was decomposed. 

Having this evidence before us, that quartz can be decomposed in 
the earth in contact with iron pipes, and seeing that lead pipes are 
decomposed when laid in the earth in contact with sand, it is a 
foolish proceeding to trust to laborato’ experience about lead and 
sand not decomposing one ther, and in of the foregoing 
facts, to runthe risk of burying lead-covered cables in sand where 
water might get access to them. JAMES JOHNSTONE, 

8, Dalhousie-terrace, Edinburgh, 

January 5th. 








SECONDARY BATTERIES. 


S1k,—On the 19th ult. you published an article on the electrical 
tramcar recently built by the Storage Company, in which you gave 
certain figures as to the depreciation of the cells, which are likely 
to be misleading. You say that owing to a new design lately 
introduced, the useful output for a given weight has been in- 
creased without in any way sacrificing the durability; and later, that 
Mr. Reckenzaun has based his figures for working cost on a 
depreciation of 50 per cent. as a safe limit. This would naturally 
imply that the cells used for lighting purposes would depreciate in 
the same ratio, which is far from being the case. 

The type of plate manufactured by the Storage Company enables 
the conductor and the active material to be disposed to the best 
advantage, but the proportions are varied according to requirements. 
The accumulators supplied for lighting apes are made with a 
view to obtaining great durability coupled with a high effective 
return, whereas in the tramcar cells the first consideration is a 
rapid discharge from a minimum weight. In the latter case the 
metal is distributed where most needed, but the same durability 
cannot be expected as with cells designed for lighting or other 
purposes where weight is of minor importance. We have every 
reason to hope, however, that Mr. Reckenzaun’s allowance fur 
depreciation will be more than ample, as the cells which were first 
made have been in constant use for over three months and show no 
signs of deterioration. 

It is impossible to say definitely what the life will be of the 
plates maaufactured for lighting purposes with the latest improve- 
ments, but it may be mentioned that with the older types the 
positives frequently lasted eighteen months, and there is little doubt 
that this will be exceeded with the plates now being supplied. 

The depreciation is confined almost entirely to the positives, and 
the company has already made arrangements to meet its 
customers in this respect by quoting a special price for renewal 
plates, BERNARD DRAKE, 

Managing Engineer Electrical Power Storage Company. 

January 5th. 





THE EFFICIENCY OF FANS, 


S1r,—Professor Unwin, in a letter appearing in your yesterday’s 
issue, begins by saying that ‘‘ Professor Smith tells Professor 
Herschel and myself that we are quite wrong.” I regret he should 
have fallen into this misapprehension. If he had noticed the date 
of my letter he would have seen that mine was written before his 
appeared, My letter was out of my hands several days before I 
saw his, and therefore clearly I could not have said that he was 
wrong, nor indeed make any reference to his. On the contrary, I 
thought that his first lettter was so correct that had it appeared 
before I had written to you I believe I should not have thought it 
worth while to add anything from myself to the correspondence 
on this subject. His final equation would give practically identical 
results with mine, except that he missed out the term h, which he 
has now inserted in his second letter. As for simplicity, his involves 
the use of natural or hyperbolic logarithms, rs mine nothing but 
ordinary arithmetic. They give practically the same results because 
the expansion to be dealt with is a very small one. They certain] 
differ in principle to a small extent, use he takes isothermal, 
and I take adiabatic expansion as approximating most nearly to 
the actual thermal condition under which ventilating fans work. 
Of course it would be possible to settle by experiment what the 
actual thermal condition was if we could measure the temperatures 
very accurately at inlet and outlet ; but I purposely avoided basing 
my equations on any measurement of these temperatures, because 
I know of no way in which they can be measured accurately. 
Whatever kind of thermometer might be used, it must be exposed 
to the flow of the current and the rise of temperature in the instru- 
ment due to the impact, and the friction of the stream upon it 
would be greater than the whole difference of temperature to be 
measured, Professor Unwin says that 50 per cent. of the work done 
by the fan is lost in friction in the passages of the fan itself. 
Those who are acquainted practically with the friction of air 
currents in passages must be surprised at this statement. For 
myself, I believe the percentage of work so lost is very minute ; 
and again, most of the heat generated by this friction goes into 
and through the metal walls of the fan, notinto theair. Of course I 
know that a lot of power is lost in making eddies, as the air passes 
through the fan, and the more power so lost the worse is the con- 
struction of the fan passages. But the energy so spent does not 
appear as heat until the eddies are rubbed down out of existence 
by the viscosity of the air, and this certainly does not happen 
before the air has escaped from the fan outlet. So far, I can see 
no reason for changing my opinion, that adiabatic expansion is the 





nearest approximation one can make to the actual thermal condition. 
As for Professor Herschel being quite wrong, I never said so; but 
said I thought he was mistaken in subtracting the whole work 
due to the kinetic energy of discharge. I gave reason for thinking 
so, but admitted that very possibly a small portion of it might be 
so subtracted. In this objection to Professor Herschel’s rule, it 
appears that Professor Unwin agrees with me, because he speaks of 
part of the whole useful work done as being the energy of discharge. 
Ropsert H. SMiru. 
Mason Science College, Birmingham, 
January 3rd, 


AUGMENTED RAILWAY RATES, 


Sir,—In your issue of the 26th inst., in your article on “ Aug- 
mented Railway Rates,” wherein you deal with the question of 
profits, you say, “‘The loss, where loss is incurred, is on passenger 
traffic, not on goods,” 

Ihave been attempting to illustrate the position into which we 
have drifted—confirming your remark—for many years, but the 
eye of the public has been constantly misled by the production of 

showing numbers of passengers and fares paid, and a 
the corresponding increases of the number of train miles run an 
the cost thereof ; also the capital per mile of railway open. 

I do not imagine the Bills for augmented rates to which you 
refer can be for any other than the main purpose of classifying 
goods and terminal charges, for the railway managers must be 
aware of the fact that the comparative losses by passenger train 
services are being, and have been all along, recouped by the goods 
and mineral! trains. 

If the railways which carry on the principal mineral and goods 

les be compared with the southern other lines, it will be 
found that the average cost of the train mile run is greatest on 
those railways doing principally passenger business, from which it 
may be inferred that the receipts per goods train mile are a better 
paying quantity per train than the passenger train mile. As I 
ve no means of os ought to be debited to the pas- 
senger train mile over and above that of the goods, I have always 
taken the average cost of the two services, and even then the 
rns loss is severe enough, as you will see by the following 


It is a noteworthy fact that although there is a saving of a 
pee r train mile in favour of 1883, the dilution of fares 
from 10}d. average in 1872 to 8}d. in 1883 causes the train mile to 
absorb 63°40 of the diminished receipts, in lieu of only 57 per cent. 
as in 1872, whilst the receipts per goods train miles, although less 
per mile than they were, have, by virtue of the mileages run being 
controlled, varied but little, viz., 44°80, in lieu of 44°57. The 
reduction of 24d. per head average fare on the passengers of the 























three classes in 1 comes to a sum of over £7,000,000. The 
miles open in 1883 were 18,681, costing £42,017 per mile. In 1872 
they were 15,814, costing £35,984. 
Table of Receipts and Expenditures for 1872 and 1883. 
REcEIPTs. 
1872. 1883. 
Proportion of passenger | Proportion of passenger 
train miles .. .. .. 49°55p.c. train miles... . 51°91 p. c. 
Goods Sak wh ciesy dee bee i ae oa 
Average cost per mile Average cost per mile 
TOR... ee x ss Ts ee as 8s SO 
Passenger train miles .. 92,995,324 Passenger train miles .. 138,176,940 
Goods +e ee os «+ 94,698,818 | Goods de wah co . as. Saaee 
Fares of the three classes Fares of the three classes 
for 422,874,822 pas- for 683,718,187 pas- 
sengers.. .. .. .. £18,886,147 sengers.. .. .. .. £24,049,861 
Season tickets, luggage, Season tickets, luggage, 
mails,&c. .. .. .. 8,451,408| mails,@. .. .. . 5,458,872 
Passenger trains .. .. £22,287,555 | Passenger trains .. .. £29,508,783 
Goods trains .. .. 29,016,559 Goods trains . - 88,701,319 
Railway receipts .. .. £51,304,114 Railway receipts .. .. £68,210,052 
Steamboats, &c. &c, 1,931,396 | Steamboats, &c. Kc. 2,852,218 
£53,235,510 | £71,062,270 
EXPENDITURE. 
1872, 18838. ° 
Proportion to receipts— Proportion te receipts— 
Passenger trains .. £57°00 p.c. Passengers .. .. £63°40 p. ¢ 
Goods trains .. .. .. 44°57 ,, | Goods ei. vel we co GOON ge 
Fares of the three classes Fares of the three classes 
at 57 percent. .. .. £10,726,577 at 63°40.. .. .. .. £15,249,354 
Season tickets and other Season tickets and other 
items eS i 1,966,597 errr 
Passenger trains .. .. £12,703,174 Passengertrains .. .. £18,710,233 
Goods, 44°57 12,933,915 Goods trains, 44°£0 17,333,373 
All miles .. .. £25,637,089 All miles.. .. .. .. £36,043,606 
Steamboats, &c., their Steamboats, &c., their 
own charges ° 640,551 own charges... 1,324,956 
Total expenditure... .. £26,277,640 Total expenditure... .. £37,368,562 


The preceding table shows that the increased profits from the 
passenger train service from all sources in 1883 over 1872 were only 
£1,114,119, equal to earning only 11s. 3d. per cent. on the capital 
added. Puzpx. T. HAGGARD. 

East Burnham, Bucks, December 30th, 1884. 





COOPER’S HILL, COLLEGE, 


S1r,—In your issue of 21st November you have a leading article 
on Cooper’s Hill College. You allege the education given there is 
expensive, the training too theoretical, and point out that the 
College has not produced any successful engineers. If you are 
correct about the expense, the style of the College must have altered 
much in the last fewyears. You say, ‘‘The training at the College 
costs parents £700 to £800;” ‘‘ The style of the place conduces to 
outlay ;” ‘It isan establishment where moderation in spending 
money is the last thing thought of.” Iwas at the College from 
September, 1876, to September, 1879. My College fee amounted to 
£450, my extra expenses for board and lodging, gratuities to 
servants, &c., amounted to £9; subscriptions to College clubs, £10; 
books and stationery, £16; econ | tools and materials, £4; total, 
£490. If my parents had availed themselves of the rule by which 
£180 of the College fees could be deferred and recovered from my 
salary in India, the amount would have been £310 instead of £490. 

The College fees included board and lodging and theoretical 
instruction for two-thirds of three years, and a premium to an 
engineering firm for permission to learn ‘‘ office routine and work- 
shop practice” at their works, The other £40 included professional 
books and other things, for which I received full value. Other 
private amusements, such as theatres, &c., could be indulged in or 
not, according to taste, and were not more necessary or more 
expensive to students at Cooper’s Hill than they are to students 
at any other College, or to private pupils or apprentices 
of engineers, except, however, that each visit to London cost 10s. 
in train fare. Some men may have spent £700; if so, they were 
the exception and not the rule. Immediately on leaving College 
I received a salary which was sufficient for my subsequent 
expenses, 

t was not true, then, that “the style of the place conduced to 
outlay.” For instance, wine was seldom drunk at dinner; water 
was frequently drunk from choice, or when the draught beer was 
not what it ought to have been. The sweepstakes on the Derby 
was ls. The subscriptions to the clubs were moderate. It was 
not true, then, that moderation in spending money was the last 
thing thought of by the College authorities. Students were 
allowed to purchase extra articles of food, wine, &c., at the 
College, and to entertain guests at their own expense. Bills 
incurred in this way were not allowed to exceed in any one 
month, and had to be paid monthly. Before students entered 
the College their rents were asked by letter whether 
they wished the student to be eligible or not as a member 





—— 


of football or other representative teams, as members of 
the teams incurred higher expenses than other students. A 
student who neglected to turn out his gas light on leaving his 
room was fined, and an alteration was made in the pattern o' 
burner used with the avowed object of reducing the bill, which 
was paid by Government. The students certainly thought of 
moderation in spending money. They purchased books and sta- 
tionery from a firm who attended College and gave discount for 
ready money, and charged interest if bills were not paid monthly, 
when there was a stationer close by who would allow bills to 
accumulate. Several men entered the College under the arrange- 
ment for deferring £180 of the College fees; I suppose these men 
were more careful about their expenditure than others. Neverthe- 
less, their economy did not make them conspicuous, for no one 
knew which they were while at College; therefore, it was hardly 
correct to say “‘the necessary incidental expenses were large, like 
those of an officer in a crack cavalry regiment.” 

With regard to the training, no one ever supposed, either in the 
College or elsewhere, that theory could be made to su le 
= The contrary was always impressed on us by the pro- 
essors. You say the College has not produced successful engineers: 
I know of exceptions to this. Exceptio probat regulum. I deny 
that this is the fault of Cooper’s Hill College. It is the fault of 
the organisation of the Public Works Department. If Cooper's 
Hill men do their duty with ability and zeal in the offices which 
are available for them, no one but their senior officers knows of it 
or can ever know of it. If they are honourably mentioned in the 
Government Gazette, no one but their comrade knows or cares 
whether they are Cooper’s Hill men or not. 

I think the reason of the failure of the College is this. It was 
established for fifty men to enter annually and study for three 
years. There would therefore be 150 men always at the College. 
The be prog became overfilled, and the fifty men have been 
reduced to fifteen men annually studying for three years each, 
having forty-five men at the College. A college so small cannot 
pay its way, and the place has been made a training college for 
engineers generally, with competition for fifteen Indian appoint- 
ments. Formerly 250 men would compete for fifty cacy arene 
unsuccessful candidates could compete again the following year. 
Once successf:1 they were sure of an appointment, and the appoint- 
ment was stated by a printed Government prospectus as probably 
worth £420 a year, with an increase of 2130 every three years. 
The competition is now between sixty men for fifteen places, and 
consists of at least nine examinations extending over t years, 
Illness at any examination means a loss of marks and position 
difficult to recover. The rupee has fallen in value and Indian 
prices risen, and promotion is slower than was expected. The 
salary is now £350 a year, with increase of £100 about every five 


years. Cooper’s Hitt, 76-9. 
Bengal, December 3rd, 1884. 





THE CANDLE MANUFACTURE. 

Sir,—Will you allow me to call your attention to one or two 
pve inaccuracies which have crept into your able article on the 
manufactures of Messrs. Field and Co.? 

In the first place, the firm styles itself J. C. and J. Field, and 
has never been a y, or cted with one. Field, Field, 
and Co., are our consulting engineers, of which firm Mr. Edward 
Field, well known in connection with boiler tubes, is senior partner. 

Secondly, as to the invention of the candle machine, Mr. Edward 
Cowles has furnished me with several interesting details, which fix 
the date of the invention beyond a doubt. In 1854, a Mr. 
Stanthorpe, of Buffalo, U.S.A., suggested to Mr. Cowles that it 
would be far easier to push than pull a candle from the mould. 
This idea was worked out by both parties, and in 1855 Stanthorpe 
A his invention in America. As is usual with inventors, he 

ound much difficulty in inducing anyone to work the patent, but 

none whatever in finding an infringer. Messrs. Horniston, of Troy, 
machinists, turned out a number of machines, which were worked by 
the Staten Island Stearine Company, New York, under the auspices 
of Mr. Seguin. The invention was.patented in England almost 
simultaneously by Horniston and Newton, and J. Pitman, acting 
for Stanthorpe. In 1859 Mr. Cowles came over, and introduced 
the invention to J.C. and J. Field, who were then laboriously 
extracting paraffine candles from hand frames cooled in tanks of 
water. is firm and Messrs. Hales and Co. stared making 
candles from the machines as improved by Mr. E. Cowles, who 
thereupon devoted himself to the perfection and manufacture of 
this specialty, ultimately producing a machine to make the patent 
end candles invented by J. Lyon Field. Mr. Cowles must therefore 
be regarded as the father of the present candle machine. Even 
now, he has just patented a modification, by which consumption, 
water, and heat are reduced to a minimum, and is busy with an 
invention for facilitating the manufacture of self-fitting ends. 

Thirdly, we are not, I regret to say, the sole manufacturers of 
self-fitting ends. At first the public was slow to recognise their 
advantage, and by the time this had ,become patent to them the 
invention was nolonger so tous. Several of our competitors started 
the manufacture on the day of the expiration of the patent; now 
the trade is universal. Curiously enough, neither Germany nor 
France has made any effort to imitate or adopt this invention—an 
oversight of which English inventors are not wont to complain. « 

Patent Self-fitting Ozokerit and Paraffine LEOPOLD Fim. 

Candle Works, Lambeth Marsh, 
London, January 1st. 








ENGLAND AND AMERICA, 

S1r,—The favourable reference you have made to my bevel gear 
machines induces me—as a matter of interest, if not instruction— 
to notice some incidents in their early career. 

In the first instance, the matter was warmly taken up by two 
American gentlemen, and one of the ablest experts in America 
gave it as his opinion that the invention was one of the most 
useful and remarkable that he had ever come across; but after 
much negotiation the matter fell through, from causes which did 
not touch the value of the invention in a scientific sense, But 
some said I was mad to think the object attainable at all; and I 
was so disgusted with this that I gave the matter up, as I saw 
that the influence of ignorance, or prejudice, or interest, was too 
strong for me. 

Some time aiter this I wrote to the then Secretary of the Navy, 
in the States, to make the offer that if they would take two sample 
machines, to show how they should be manufactured, which would 
have been admissible, free of duty, to the Government, I would 
make a present to the latter of my American patents. The answer 
which came was to the effect that the matter had been referred to 
a board of examiners, whose conclusion it was that the machines 
manufactured in the States were sufficient for their Lg yers No 
doubt this seemed more patriotic than intelligent, as I knew that 
they could not have examined the model of the principle on which 
the invention depended, as it had been lost inthe Washington fire. 
Its principle had passed the Patent-office there with warm approval, 
after a long search after its novelty. 

It strikes me that this is a remarkable proof of the superiority of 
our English system of permanent officials over the American system 
of those who are dependent upon the popular voice for their 
election. It is only thus that the most valuable traditions can be 
preserved for use. 

My motive for offering this invention to the American Navy was 
from the desire to advance useful knowledge, and I had seen the 
valuable use made of cut wheels in our own dockyards for closing 
bulkhead doors, and making very perfect steering gear. 

I will only add that it is well known that almost every American 
invention had its roots in England, and that the most of them 
were noted in the celebrated prophetic specification granted to Sir 
Samuel Bentham towards the close of the last century. 

The Orchards, Rathmines, Wm. TIGHE HAMILTON, 

Dublin, January 5th, 


|For continuation of Letters see page 34.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





LEIPSIC.—A. Twiermever, Bookseller. 
NEW YORK.—Tue Wittmer and Rocers News Company, 
31, Beekman-street, 


— 
TO CORRESPONDENTS. 


*,* All letters intended for insertion in Tut ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No-notice whatever will be taken of anonymous 
communications, 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,.* In order to avoid trouble and confusion, we find it necessary to 


inform correspondents that letters of inquiry addressed to the | of Cla 


public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

T. R.— The cone drawn by the base will offer least resistance. 

F. R.—Send on your drawing and we will give you an answer, 

J. H. (Pittsburgh).— There is no book of the kind published in this country, 

T. R.—No, It would be a strong boiler but very expensive to make, and by 
NO neans economical as a generator, 

TRANSFER Prints.—A correspondent, in reply to “J.,” refers to Messrs, 
Tearne and Sons, All Saints-road, Hockley, Birmingham. 

T. S.—Jastead of the stamp duty, £50, which you would now have to pay 
under the old law, you need only pay £10 before the expiration of another 


year. 

J. H. W.—{') Yes. (2) In practice, no. Water is almost incompressible, 
and although it, in theory, might be possible to construct a body so nearly 
of the seme specific gravity wat it would sink only until the water became 
dense enough to acquire the same specific gravity, it would not be possible to 
carry out the experiment in practice. 

H. W. B.—{1) You will fad a full description of the Westinghouse brake in 
Tar Enowreer for July 25th, 1879. (2) Joy's valve gear has been illus- 
trated several times in our pages as jitted to locomotives and marine 
engines, See Tue Excineer April 2th, 1883, for a Great Eastern railway 
locomotive fitted with it, (3) You will find full particulars of the London 
and Brighton Railway locomotive Gladstone, with diagrams, in THe Enai- 
NEER for October 19th, 1833. 

West Torrs —The torsional strain on the arle due to the difference in the 
distances passed over bu the wheels inside and outside a curve ia not the 
cause of broken axles, and is very much less than you suppose, The coning 
of tires ix too trifling to spread the rails; that is caused by the lateral 
oscillation of the train. The loose wheel system has been patented and tried 
over and over again, It is very expensive, and the advantage gained has 
not been found worth the cost, 

E. P. (Barnes).—JI/ow do you intend to supply air to your fire, and to take 
out the ashes that fall through the grate? Your boiler is complicated, 
expensive to make, and very difficult to keep in order. The vertical tubes 
vou will find it almost impossible to keep tight, as the upper ends in the 
steam space will get nearly red-hot, steam abstracting heat very slowly. 
No launch builder now uses a vertical boiler with vertical smoke tubes uf he 
can help it, The general arrangement of the boiler is not new, 





SHELLING MAIZE. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers give me the name of a maker of a 
machine for shelling maize? Cc. E. W. 





COMBINED BORING AND SHAPING MACHINES. 

(To the Editor of The Engineer.) 
reader give me the name of any makers of a machine 
shaping at the same time steam cylinders— for 
of portable engines? E. K. 
Baden, January 4th. 


Sir,—Can an 





SMALL DYNAMO-ELECTRIC MACHINES. 
(To the Bditor of The Bngineer.) 
Sir,—I shall be obliged if some of your correspondents can give me 
the names of makers of dynamo machines of small power, in different 
siz:s for supplying from five to fifty incandescent lamps? J.8 
London, January 3rd, 





PAPER ROLLERS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly inform me of the names of the 
manufacturers of paper bowls or rollers, suitable to work in a machine 
for rolling floorcloth, the paper rollers being required about 78in. long by 
24in. diameter in the body? T. Ws. 

Gloucester, January 6th. 


PUMPING MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—In your ‘‘ Lancashire Notes” your dent was kind enough 
to refer to some large work we ‘eae in hand in pumping machinery. 
Please correct the statement that the pumps, léin. by 22in. by 18in., 
pump “ 1000 gallons hour ;” it should be “‘ 1000 gallons per minute.” 

West Gorton, M ter, January 7th, Frank Pearw anv Co, 





THE COST OF HORSE - POWER. 
(To the Editor of The Engineer.) 
ng to “A, O.'s” inquiry as to cost per horse- 

engine indicating 10c-horee power driving’ s rolling ‘mill, ‘This T fi 

e e ing 105-horse power a 

allowing for depreciation, interest, labour, oil, coal, &c., costs me 
£4 12s, 11d. per horse-power Fat annum ; consumption, 4 tons 19 cwt. of 
eval per horse-power. The above has been constantly at work the last 
twelve years. H. H. 

Wyke, January 3rd. 


Sir, —Rep! 





SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or cown 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. -.» £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue Enoineer is registered for transmission abroad, 

Cloth cases for binding Tak Encinger Volume, price 2s. 6d. each. 

A complete set of Tuk Exorneer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
teceived at the rates given below :—-Foreign Subscribers paying in advance 
at the published rates will receive Toe ENGINEER weekly and post-free, 
Subscriptions sent by Post-office order must be accompanied by letter o) 
advice to the Publisher, Thick Paper Copies may be had, if preferred, 
increased rates, 

Remittance by Post-office order, — Australia, um, Brazil, British 
Columbia, British Guiana, Canada, — of a Denmark, 

France, Germany. Gibraltar, Italy, Mal a etherlands, 

South ew 


New wick, a New Zealand, 
Roumania, Switzerland, Tasmania, Turkey, United States, 
bao ro 2 <. Africa, West Indies, Cyprus, £1 16s. China, Japan, 
Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, — meng ate bay mtngy os Ene aaron? Sweden, 
Chili, € Borneo, Ceylon, Java, and Singapore, Manilla, 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 
«" The charge for Advertisements of four lines and under is three shillings, 
for every two lines one shilling and sixpence; odd lines are 
charged one shilling. The line w seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
—_ advertisements from the country must be accompanied by a Post-office 
in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
ly advertisements are taken subject to this condition, 


Week. 
Publishing Department of the 
Paper are to be ressed to 


add: the Publisher, Mr. George Leopold Riche ; alt 
other letters ta be addressed to the Editor of THe ENGINEER, 168, Strand, 





at | annum to the Conservators of the 





MEETINGS NEXT WEEK. 
Tue Instirution or Crvit Enorverrs.—Tuesday, Jan. 1 
. Inaugural address of the President, Sir 
Bramw F.R.8. Thursday, Jan. 15th, at 8 p.m.: Special 
pine Ebe « Phgelon phy,” > te. ae Beene. P. and Treas. 
-- ; r. , V.-P. 

C.E. Friday. 5 Ay - , at 7.80 p.m.: Students’ 4 
Paper to be read and discussed, ‘ mn Batteries,” Mr. F. Geere 
Howard, Stud. Inst. C.E. Mr. W. H. Preece, F.R.8., Member of Council, 
in the chair. 

CHESTERFIELD AND DerpysHine InstiruTe or Muninc, Civil, AND 
MEcHANICAL EnaingERS,—The next general meeting will be held in the 


at 8 





to effect a similar purpose to those of the Grand Junction, 


m.:| collecting underground waters rendered pure by natural 
-| filtration. The same compan 
~ | into the chalk at Streatham, which has had the unfortu- 


has been sinking a well 


nate effect of drying up a number of private wells in the 
vicinity. This latter circumstance, coupled with others of 
a like kind, raises a question as to the extent to which the 
chalk may be expected to yield an adequate and permanent 
supply for the metropolis. Concerning the Lambeth and 


Oto y vadings, Netting pam, ap nem S pom, ry ae nm Grand Junction Companies, and the Southwark Company 
rs W! U88) =, . + of oy 
paper (translated), entitled “ Miners’ Safety Lamps.” Mr. A. H. Stokes’ | 12 to its Hampton works, Mr. Harrison observes that 
paper, entitled © Coltiery E ber lenry pronnenn's, jun., the underground supply will come reg the erp 
per, Mining and Geological F of a Drive gravel.” “It does not seem,” he says, “that any of the 
Haulage at Gxmock Chase Coll ag, Talent etre waver "the companies have examined into the source of the supply, 
k Pr for the R 1 of Mineral, Organic, an y | the probabilities of its being polluted, or the maximum 
Impurities from Water.” Mr. Addenbrooke’s paper, ‘‘ The 


° . George 
Bi y Patent Injector Condenser.” ‘Ihe following papers will be 
or taken as read :—‘* ae Wind: 


usthal, North y; trans 
Leeds, “ Colliery Winding po J and 
by Mr. P. M. Chester, Blackwell Collieries. 
Society or ArTs.—Monday, Jan. 12th, at 8 Soy Cantor Lectures. 
“Climate, and its Relation to Health,” by Mr. G. V. Poore, M.D. 
Lecture l.—The chief constituents of climate, latitude, heat, light, baro- 
metric pressure, &c. Wednesday, Jan. 14th, at 8 p.m.: Sixth ordinary 


read, 

Ropes,” C. Meinicke, 
lated be Me Fe Clerks Jefferson, 
their Attachments to the Cage,” 


meeting. ‘The Employment Hydraulic Mac in Engineering 
- Sir Frederick 


Workshops,” by Mr. Ralph H. Tweddell. M. Inst. C. 
Bramwell, ¥.R3., President Inst. C.E., will preside. 





DEATHS. 

On the 2nd inst., at 6, Amersham Park Villas, New-cross, ALFRED 
Reyno.ps, C.E., aged 59 —_— 

On New Year's Day, at Melville, Chatham, Henry GLapstone Cockina, 
R.N., Chief Engineer H.M.8. Flamingo, eldest son of the late Joseph and 
Lucy Cocking, of Arundel-street, Strand, W.C., aged 42. Interred in 
Chatham Cemetery. 
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AN OFFICIAL PROJECT FOR A WATER SUPPLY TO LONDON. 
A PARLIAMENTARY return, issued within the last few 
days, gives us the text of two important reports recent 
addressed to the President of the Local Government Board, 
7 Mr. John Thornhill Harrison, Memb. Inst. C.E., one 
of the engineering inspectors of the Department. The 
reports are couched in a form by no meaus hostile to the 
London water companies, though it is quite possible that 
these corporate bodies would rather be left to their own 
devices than be pressed to carry out a plan prepared for 
them by a Government official. Mr. Harrison commences 
by saying that, as an officer of the Department to which, 
under the Presidency of Sir Charles Dilke, is entrusted the 
supervision of the existing supply of water to the Metro- 
a he ventures, as the most proper course that he can 
adopt, to submit in the first place a kind of summary 
report to Sir Charles, showing in outline a scheme for “ an 
improved water supply.” ving stated the leading fea- 
tures of his plan, Mr. einen concludes by saying that, 
if this preliminary report should meet with the approval 
of the eden, he should be happy to lay the more 
detailed observations before him with as little delay as 
possible. ay Sir C. Dilke was favourably im- 
ressed with the scheme, for a month afterwards we find 
r. Harrison submitting the full iculars, illustrated 
by maps, plans, and a model. Mr. Harrison observes that 
the present supply of water is seriously objected to by 
many persons. He does not wish to express any opinion 
on these objections, but if it can be shown that an abundant 
supply of water, of unexceptionable quality, “can be 
obtained and delivered by the companies—more especially 
those who take water from the Thames—to the consumers, 
without adding to, but not improbably diminishing, the 
annual cost which they at present incur,” he ventures 
to hope that the proposal will receive a favourable hearing. 
As to the quality of the water, that is apparently assured 
by the fact that the supply will be taken direct from the 
chalk, at a depth of from 10ft. to 20ft. below the surface, 
having undergone natural filtration in its pa from a 
widespread and elevated gathering ground. On the score 
of quantity, there is the promise of having at command 
“at least double the volume of water at present withdrawn 
from the Thames.” As to the annual cost, sundry 
expenses now incurred would be avoided. No filtration 
would be required, and a large amount of pumping would 
be no longer n , while lands now occupied for 
reservoirs and filter-beds would be at the disposal of the 
companies for other purposes. The saving under these 
heads is expected to ie considerable, and Mr. Harrison 


try| thinks it might be found to exceed the annual cost 


consequent upon the scheme which he proposes. The 
pa might also be relieved from the payment of 
£10,000 per annum to the Thames Conservancy Board. 
We may remark that the a gs made to the Thames 
Conservancy in the year ending last March by the five 


water companies drawing from that river, amounted to 
£11,478, independently of the East London Company, 
which paid a total of 7 to the Thames and Lea Con- 


servancies, The New River Company pays £1819 per 

so that the total 
paid by the London water companies to the two Con- 
servancy Boards is about £19,000 per annum. In return, 
the Conservators have to keep the Thames and the Lea as 
clear from pollution as they can above the companies’ 
intakes. 

It must be understood that the Thames water companies 
are already drawing to some extent from the underground 
waters, is is, indeed, admitted and ified: by Mr. 
Harrison, on the authority of Sir Francis Bolton. The 
Grand Junction Company, two years ago, provided it- 
self with machinery and appliances for raising, during 
times of flood, 12 million gallons per day from the water 
that had through the natural beds of gravel and 
sand, which exist in the neighbourhood of Hampton. 
Four years ago the Lambeth Company had supplemented 
the river supply by spring water from the gravel beds at 
West Moulsey; this source opie, | about 8,000,000 
oa per day. The Southwark and Vauxhall Company 

nearly completed its new works at Hampton, designed 





volume of water which may be derived from it.” Mr. 
Harrison pro to take a supply from that of the 
chalk formation within the watershed of the Thames 
which lies to the north and west of Windsor, includin 
the areas within the basins of the rivers Kennet an 
Colne. He contemplates that a large receiving well 
should be constructed at a locality called “ Black Pots,” 
situated near the main road from Eton and Upton to 
Datchet, this well to have an overflow into the Thames 
below the Windsor lock. According to the plan which he 
apart to suggest, a tunnel would be driven westward 
or a — of five miles, nearly meeting the Thames at a 
spot to the north-east of Bray. It is anticipated that it 
would be found advisable to sink wells into the chalk at 
various places near the tunnel, and to drive headings 
northward from it. The tunnel would be below the summer 
level of the Thames throughout its length, and should be 
carried in the chalk. A well and overflow weir would be 
constructed near the Grand Junction Works at Hampton, 
and a main carrier would connect this well with the one 
already described as situated at the eastern end of the 
roa tunnel. From the well thus constructed at 
ampton there would proceed cast iron mains, 4ft. in 
diameter, distributing the supply to the pumping wells of 
each of the water companies. The main carrier would be 
12ft. in diameter and eleven miles long. It isadvised that 
a strip of land 100ft. wide should be purchased over the 
whole length of the main carrier and the collecting tunnel, 
and that power should be obtained to sink wells at any 
— along this length, also to drive headings or drifts, 
or the collection of water in any direction throughout an 
area of about five miles by four miles in the neighbourhood 
of Farnham Royal, Maidenhead, Bray, Windsor, and Slough. 
It is proposed that the gathering tunnel should have a 
‘diameter of 12ft. at the lower end, passing on through 
gradations of 8ft., 6ft., and 4ft., to the upper end, the 
inclination throughout being 18in. per mile. The inclina- 
tion of the main carrier would be lft. per mile. The 
purchase of land, and the cost of the works to collect the 
water, to convey it to Hampton, and to distribute it 
to the pumping stations of the several companies, is 
estimated at about £700,000. 

Such being the proposed works, it is important to under- 
stand how much water is to be obtained, and also what 
would be the effect of abstracting a supply in this manner 
from the underlying strata. The gist of the whole scheme 
is that of taking the supply from the subterranean sources 
of the Thames, instead of deriving it from the river. The 
plan has the recommendation of seizing the water while it 
is pure, and avoiding those sources of pollution which 
subsequently affect the supply as it rolls along the river 
bed above-ground. As to the quantity to be reckoned 
upon, Mr. Harrison says: “The question of the volume of 
water which can be obtained from the chalk at Windsor 
is most important.” In April last year, Mr. John Taylor, 
the engineer of the Lambeth Waterworks Company, gauged 
the Thames and its tributaries below Maidenhead, at Mr. 
Harrison’s request, and found the volume of water which 
pn faa entered the Thames between Maidenhead 
and Thames Ditton to be about 250,000,000 gals. per day. 
Further gaugings took place on five successive days during 
the latter part of July. The volume of water flowing 
over Teddington weir was considered equal to 450,000,000 
gals. per day. Adding to this the quantity abstracted by 
the water companies, there is a total of 530,000,000 gals. 
per day as the natural discha' Deducting the quantity 
sac in by the Colne, the Wey, and the Mole, the actual 
volume, independent of the tributaries, appears as 
506,000,000 gals. But the flow at Maidenhead was 
only 390,000,000 gals., thus leaving 116,000,000 gals. 
per day to be accounted for as entering the river by 
subterranean springs. This quantity, considering the long 
drought mane “i at the time, is pronounced very satis- 
factory. The plan pro: y Mr. Harrison not only 
takes hold of the supply before it reaches daylight, but 
draws the water from a Rater source than that which is 
now appropriated. Of course the water taken at Sunbury, 
Molesey, and Hampton is originally derived from a higher 
district, but it forms an integral part of the river at the 
intakes, and has undergone some change in consequence. 
The effect on the régime of the river, supposing the point 
thus changed where the supply is appropriated, isa matter 
of interest. The effect at Teddington may be considered 
nil, unless the 80,000,000 gallons per day now taken from 
the Thames should be increased by making the new source 
supersede the present supply from the River Lea. In fact, 
this may be considered the main question. The East 
London Company has an intake at Sunbury, and we find 
that in November last, while it drew 9,000,000 gallons 
daily from the Thames, they took 27,000,000 gallons daily 
from the Lea. The New River Company in the same 
month took above 20,000,000 gallons daily from the Lea. 
Mr. Harrison, in his preliminary report, reckoned on 
having at his command “at least double the volume of 
water at presentdrawn fromthe Thames.” This wouldimply 
more than 160,000,000 gallons per day. But the under- 

und increment between Maidenhead and Teddington last 
uly was only 116,000,000 gallons daily, and subsequently 
it must have des less, the volume at Teddington being quite 


100,000,000 gallons per day less than in October. Indeed, 
the quantity actually flowing over the weir in October fell 
to as little as 250,000,000 gallons per day, as if there had 
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been an entire failure of the springs in the river bed below 
Maidenhead. This-occurred in time of drought, and was 
purely exceptional, the flow becoming more than 
500,000,000 gallons per day in the latter part of November. 
But the time of drought is the time of need, and it is 
essential that the water supply should always be adequate. 
The Thames is fed by a much wider area on that which 
would be tapped by the tunnel from Black Pots to Bray, 
including the auxiliary shafts and headings, But there is 
no invincible reason why steps should not be taken for 
getting at the subterranean sources of the Thames. The 
springs are purer than the river, and the companies are 
a y showing some appreciation of thisfact. It may be 
asked whether it would not have been wise on their part 
to have expended a larger amount of capital in nal al 
ting the underground waters. They might then have 
spent less in the construction of impounding reservoirs 
and filter-beds, besides giving more satisfaction to the 
public. But it is necessary to estimate with caution the 
volume of water to be obtained from the chalk. Expe- 
rience shows that the first flow from the chalk may excite 
expectations not afterwards verified. Mr. Harrison gives 
some very interesting geological reasons for his faith in 
the scheme which he proposes, and it is to be hoped that 
he is substantially right. He has studied the subject 
very sedulously, and has been gathering facts in reference 
_ to it during a long series of years. His scheme has the 
merit of harmonising with the existing interests of the 
water companies, thereby avoiding that enormous sacri- 
fice of capital which some of the opponents of the com- 
Saget contemplate with so much equanimity. We con- 
ess that we regard it with considerable doubt, while we 
admit that it is original in conception, and deserves careful 
discussion. What now becomes of the water which Mr. 
Harrison proposes to utilise ? 


THE REGULATION OF STEAM ENGINES, 


Tue introduction of electric lighting has stimulated 
engineers who never before gave the subject much atten- 
tion, to produce efficient governors. Twenty or five-and- 
twenty years ago anything was good enough to regulate 
the speed of small steam engines. Indeed, it was only in 
cotton and flour-mills that refinements im governors were 
to be found. Mr. Porter created a sensation in 1862 with 
the Porter governor, at the International Exhibition held 
in London that year. Since that period hundreds of 
governors have been invented; yet itis doubtful if any real 
advance has been made for some years past; and we think 
we may, perhaps, supplement the article on the “Theory 
of Governors,” which appeared in our last impression, with 
a few remarks, not so much on governors as on the prin- 
ciples involved in regulating the speed of steam engines. 
Within a recent period it has become the fashion to make 
the governor of an engine operate directly on the expan- 
sion gear. So far, however, as we are aware, it has never 
yet been demonstrated that any special economy of fuel is 
obtained by adopting variable expansion gear of this kind 
in the case of engines of moderate dimensions, and work- 
ing with fairly constant loads; and it is quite certain 
that no governor has yet been invented, or at all events, 
brought into use, which is more eflicient as a speed regu- 
lator because it acts on expansion gear than it would be if 
it operated on a properly made and placed throttle valve. In 
fact, all governors working expansion gear are much more 
unfavourably situated than governors working throttle 
valves. As this proposition may be disputed, it is well, 
perhaps, to consider it a little in detail. It will be under- 
stood, we hope, that we are not now dealing with large 
Corliss engines, or engines fitted with trip gear. Such 
machines have special advantages and defects; but as they 
are not made in this country, at least, of small size, we 
need not further refer to them. 

In engines such as semi-fixed and semi-portable, capable 
of indicating, say, 100 to 150-horse power and under, we 
find that a link motion of some kind is employed to con- 
trol the point of cut-off, and the link is itself controlled 
by the governor. Now, as the link rocks, the thrust or 
pull exerted by it on the die block can only be momentarily 
exerted in a direction at right angles to the then driving 
face of the link slot, and the result is that the die tends at 
every revolution of the crank shaft to run up and down 
in the slot; or, when the die is fixed, the link will tend to 
run up and down on the die, which is just the same thing 
in the long run. This jumping motion must be arrested 
by the governor, and is so violent in its effects in some 
cases, where large cut-off valves with a long stroke are 
used with high pressures, that enormously powerful 
governors are required to control the link or die. In nine 
cases out of ten, however, the governor has to be assisted by 
a dash-pot—that is to say, a piston moves a loosely fitted 
piston in a cylinder filled with oil. The piston can rise or 
fall slowly, the oil passing round it, or through a small hole 
in it, but the oil prevents the piston from jumping. But 
an efficient dash-pot cannot * used without interfering 
with the sensitiveness of the governor—that is to say, 
it must be more or less tardy in its action, accord- 
ing as the dash-pot is more or less efficient. Many 
attempts have been made to overcome this difficulty, 
or to get rid of the dash-pot; one of the best we 
have seen being that u by Messrs. Hornsby, of 
Grantham, who suspend the die from an excentric ring of 
considerable diameter. The sheave of this ring is so 
coupled to the governor as to make a partial revolution as 
the balls rise or fall, and so raise or lower the die block. 
The theory is, that the excentric makes a good driver, but 
can only be driven with difficulty, and that, as a conse- 

uence, while the governor has plenty of control over the 
die, the die has little or none over it. So numerous are the 
objections to the link and revolving pendulum, that many 
engineers both here and in America resort to the system 
of rotating an excentric on the crank shaft by main force, 
as it were; and to this end they put large masses of revolv- 
ing weight controlled by springs into the fly-wheel itself 
or its equivalent. Apart from the mechanical difficulties 
attending all this, we have the radical trouble that it is 
nearly impossible to use a parabolic governor or its equi- 
valent, Our readers will understand that with any true 





centrifugal pendulum there are determinate positions for 
the balls for every given speed. For a complete explana- 
tion of the why and the wherefore, they have only to turn 
to the first page of our last impression. If, then, an engine 
is making 100 revolutions with the governor in a given 
place, and some of the load is taken off, the engine will run, 
say, at 102 revolutions. The governor immediately responds 
and takes - a new position, and the throttle is a little 
closed, and the engine will settle down, say, to 101 revolu- 
tions. It cannot possibly remain at 100 revolutions, for that 
corresponds to a speed of governor which gives too much 
opening to the throttlevalve. But in the case of the parabolic 

ndulum the phenomena are different. It is a matter of 
indifference to the balls what position they are in. Nothing 
affects them but a sudden change of velocity, and in such 
a case as that just cited the balls of a parabolic governor 
would fly apart, partially close a throttle valve, and 
might remain in their new position, although the engine 
got back to 100 revolutions. It will be readily understood 
that a governor of this type in proportion as it is indifferent 
to its position with regard to velocity is feeble in its 
action, and for this reason is quite unsuitable for actuating 
link cut-off gear. The action of the die in the link of such 
a governor would set it jumping violently. Indeed, it is 
more than doubtful if there is in existence such a thing 
as a true parabolic governor attached to and controlling 
a steam engine, although there are large numbers of ap- 
proximate parabolic governors, such as the cross-armed 
pendulums, in daily use, but they are injured by the 
presence of controlling springs. 

If our readers have followed what we have written, 
they will understand that the centrifugal pendulum to be 
really efficient must be left as free in its action as possible, 
and that all manner of link motion gears compel the revolv- 
ing pendulum to do work, and thereby harm it, and 
interfere with it. Sometimes, as when Corliss or trip gear is 
used, the governor is in no way atiected by or cognisant, 
so to speak, of what happens among the various 
parts of the expansion gear. In the same way the 
work of controlling a throttle valve is so minute that the 
governor may be said to be left to itself. If now we have 
an engine intended, let us say, to produce the electric 
light, and that this engine has valve chests of small 
capacity, and a throttle valve fitted quite close to the 
chests, then with a good governor that engine can be 
made to run ata more uniform velocity of rotation than 
any similar engine fitted with link motion expansion gear. 
Of course if the throttle valve is placed a long way from 
the cylinder the governing may be very bad, because of the 
steam stored, so to speak, in the steam pipe; but with 
proper arrangements such a system of governing as that 
which we indicate will be found to leave nothing to be 
desired, and will be in every way preferable to the ordi- 
nary system of operating the expansion gear. So much 
for the bare question of regulation ; we have next to con- 
sider the question of economy of fuel. 

f an engine is run under conditions of constantly 
varying load, we have very little doubt but that 
variable expansion gear will prove on the whole 
advantageous; but that it can be of any service when 
the core are fairly constant we take leave to doubt. 
Let us suppose that the variation in load is so 
great that the expansion is at one time five-fold, 
and at another six-fold. The work got out of a pound of 
steam will, in the first place, be 1+1°61=2°61, and in the 
other case it will be 1+1'79=2'79. This represents the 
maximum saving to be effected, but in practice the differ- 
ence obtained, by working a pound of steam, say, at 60 lb. 
pressure, with a tive-fold expansion, and a pound of steam, 
say, at 50 lb. initial pressure, with a five-fold expansion—the 
reduction being due to the wire-drawing past the throttle 
valve—would be almost infinitesimal. It is only where any 
great changes in load—as, for example, in the case of 
engines working iron rolling mills—are concerned that an 
adequate return can be got for the cost of automatic ex- 
expansion gear; and in the case of electric lighting it 
seems that, upon the whole, that arrangement is best 
which permits the amount of expansion to be settled by 
hand, while the speed is controlled by an astatic or other 
very delicate and sensitive governor, working a properly- 
constructed throttle valve. At any moment that a con- 
siderable change takes place in the amount of work being 
done, the attendant can regulate the point of expansion, of 
course without stopping the engine, its speed being the 
while perfectly controlled by the governor; but the 
ae same | intended for such duties ought to be carefully 

esigned and skilfully made and put to work. 

Lastly, we may observe that neither a throttle valve nor 
an automatic expansion gear can regulate minutely a com- 
pound engine, simply because the store of steam already in 
it at any time will counteract the operation of the gover- 
nor; and when extreme delicacy is required, a throttle 
valve ought to be put in the exhaust pipe of the high-pres- 
sure cylinder. Such a valve would, it is true, cause a 
small, a very small, loss of fuel. In theory, of course, the 
automatic expansion gear ought to be fitted to both high 
and low-pressure cylinders, but we have not found any 
engineer who thinks it worth while to go so far. It is 
unanimously agreed that this game would not be worth 
the candle. For the rest, we invite our readers to ask 
themselves, or to ascertain for themselves by experiment, 
when the experiment can be made, what the pecuniary value 
of an automatic expansion gear is per annum, as compared 
with that of gear adjustable by hand and a good governor 
and throttle valve; never forgetting, however, that what 
we have said only applies to engines with fairly uniform 
loads, and not at all to those whose loads are at one moment 
heavy and another light. 


THE CONDUCT OF MECHANICAL EXPERIMENTS, 


Ir experience be the foundation of all knowledge in 
general, it may be said with at least as much truth that 
experiment is the foundation of much that engineers know. 
Indeed, we may go so far as toadd that the great difference 
between the ancient and modern engineer is to be found 
in the circumstance that the latter knows much better 
than the former did—and this, too, beforehand—in what 





way certain structural combinations will behave under 
iven sets of conditions. This knowledge has been acquired 
or the most part by experiment. The old Romans built 
splendid stone bridges; but it is at least doubtful if any 
Roman engineer or architect could have calculated in 
advance the precise nature, direction, and amount of the 
strains to which the various parts of the finished structure 
would be submitted. Coming down to more recent days, 
we may call attention to the experimental work done by 
Fairbairn in order to accumulate data on which to frame 
practical formule for calculating girders. Barlow's inquiry 
concerning the strength of materials opened a new world, 
we had anait said, to engineers. e experiments of 
Kirealdy put the behaviour of iron and steel under 
stress in a novel light. We might go on to pile 
example on example in proof of our proposition. As, 
however, we cannot imagine that anyone will dispute its 
soundness, the few examples we have cited must be taken 
rather as serving to illustrate our meaning than as being 
intended to convince our readers that we have stated a 
truth. Experimental work is still being done by engineers, 
and must continue to be done; but+much time may 
wasted in this way by men who fail to comprehend exactly 
what the nature of the work to be performed is. Itis very 
commonly assumed that the carrying out of an experiment 
is an extremely easy matter. This may, perhaps, be true 
in some cases, but they must be very few. Only those 
who have served an apprenticeship, so to speak, to experi- 
mental work can realise the difficulties which are 
encountered in arriving at anything like a legitimate 
result. We may take, as an example, an experiment to 
ascertain the economical efficiency of a steam engine and 
boiler. Inquiries of this nature are constantly — 
made, and in nine cases out of ten the figures obtainec 
after much labour do not represent the truth, because, we 
shall not say of the incompetence, but because of the 
want of experience of the experimenter; something being 
due, no doubt, in many cases to sheer force of adverse 
circumstances, It will not serve any good pur to deal 
further in general terms with this matter, but it may 
prove useful if we give some examples of the difficulties 
which have to be overcome, say, in testing the power and 
economy of a boiler or boilers and an engine. 

When the economy of an engine alone is to be tested, 
nothing more is necessary than that the horse-power should 
be got from indicator cards or a brake, the feed-water 
measured, and the percentage of water in the steam as it 
leaves the boiler ascertained. When the quality of the 
boiler has also to be tested, the coal must be weighed; and 
here we are at once face to face with the first difficulty 
standing in the road of the experimenter. In almost all 
cases the daily work of the engine must not be interfered 
with. Indeed, the main object of the inquiry is, usually, to 
ascertain how the engine does its daily work. The engineer 
with his staff arrives, let us say, at 5 a.m., and finds the 
fires banked, and steam up, let us say, to 30 1b. At this 
time the fireman draws his fires forward and prepares to 
get up steam. How much coal was on the grates before 

e commenced operations! To this question no accurate 
answer can be given. By 6 a.m. steam is at its working 
ressure, say 70 lb, and the fires are in full action. 
ow much coal has been expended in raising steam 
from 301b. to 70lb.? No one can tell, because no one 
knows how much coal is then on the grates—put on them, 
be it observed, during the time that steam was being 
raised. A run of nine hours is made ; at the end the fuel 
on the grates may be drawn and weighed ; but it cannot 
be weighed hot, and must be quenched with water. Asa 
rule, however, the experiment terminates while the engine 
is running at full speed, and the quantity of coal then on the 
grate must be estimated. Now the furnaces of a Lanca- 
shire boiler with grates 6ft. by 3ft. will hold, with case, half 
a ton of coal, and it is quite impossible to estimate by mere 
inspection to a couple of hundredweight how much coal is in 
them at any moment. The course we have pursued under 
the circumstances is as follows :—We pay no attention to 
the coal used in getting up steam. The engine being 
started, and with its proper load on, steam is raised to, say, 
70 Ib., the feed is put on, the dampers left untouched, and 
the fires as carefully levelled as possible. No fresh coal is 
put on, and the fires are allowed to burn down until 
the steam pressure has fallen, say, to 65lb. The 
time is then accurately noted, the height. of the water 
in the gauges, and any other points requiring remark. 
Firing then commences with weighed coal, At the end of 
the day, the water is brought as nearly as possible to the 
original level, and steam is raised to 70 1b. Then the feed 
being on, the damper in the original position, and every- 
thing, in fact, as nearly as possible as it was at the begin- 
ning of the experiment, the fires are again suffered to 
burn down until the pressure falls to 651b. This ends the 
experiment, and it is assumed that like causes producing 
like effects, the fires must then be in as nearly as possible 
the same condition as they were in the beginning. In 
both cases steam was falling in pressure, and as the 
draught, load, speed of engine, &c., were alike in both cases, 
the assumption is not far from minute accuracy. It must 
not be sup , however, that conditions so favourable 
can always be realised. The load on the engine may be 
variable, for example ; and different conditions may come 
in to cause trouble and perplexity. In any case we 
have an element of uncertainty as to the precise 
quantity of coal used. In many instances attempts 
are made to take flue temperatures, Now, to say nothing 
of the difficulty of getting good pyrometers, or rather 
pyrometers kept in good order, there are so many 
temperatures in boiler flues that almost anything can 
be got out of a pyrometer. It just depends on where it is 
ut. Thus, for example, a case was cited a little time 
k in our pages where the temperature at one side of 
the damper was 200 deg., and at the other about 370 deg. 
Of course, in the first case the pyrometer had been placed 
inadvertently in the current of cold air rushing in round 
the damper, loosely fitted in itsframe. We have repeatedly 
had reports of the performances of boilers brought before 
us, in which the flue temperature was considerably less 


than that of the boiler—-an impossible state of affairs, It 
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may be worth while to add, before leaving this branch of our 
subject, that the work of weighing coals requires more skill 
than is commonly supposed, and thearrangements for weigh- 
ing them are only too often of the crudest possible nature. 
The weighers, as a rule, require to be sharply locked after. 

Turning next to the measurement of water, the experi- 
menter finds himself beset with difficulties. No one who 
has not tried can conceive how hard it is to get accw 
in this respect, In some cases a large tank is provided, 
in others a small tank. In’the first case it is more than 
probable that a number of pipes run away from the tank, 
which does much more than supply the boiler. The state- 

ments contained in Mr. Schinheyder’s letter in another 
page supply a practical illustration of this, All these have 
to be hunted down and cut or sealed. Then the tank has 
to be measured, and the bigger it is the more difticult it 
is to arrive at exactitude. The sides bulge when the 
tank is full, which is just the time when its dimensions 
cannot be properly taken, Again, it is assumed to 
be rectangular, and it turns out to be nothing of the 
kind—not one right angle about it. The only really 
accurate method of measuring the water supplied to 
a boiler is to have a cask mounted on trunnions so that it 
can be swung over when needed. The cask is to be placed 
on scales or hung from the end of a scale beam. It may 
be placed under a tap or have a hose led to it, and when 
it has received enough to turn the scale loaded to a given 
amount, the cask may be tipped on its trunnions into a 
temporary tank of any kind, from which the boiler feed 
pump draws. With large engines using much water this 
arrangement is impossible. Two tanks should then be pro- 
vided of moderate dimensions, one of which can be filled 
while the other is being emptied, and the true contents of 
each ought to be ascertained by weighing water into it. 
Failing such precautions as these, the most puzzlin 
and outrageously erroneous results may be obtain 
Thus we hear of boilers evaporating more water 
than the coal could convert into steam. It is a very 
good boiler indeed which has an efficiency of 80 per cent.; 
that is to say, if the theoretical calorific value of the coal 
burned indicates that, say, 1 lb. of it would convert 10 Ib. 
of water into steam, then it is an excellent boiler which 
will permit this coal to convert 8 lb. of water into steam. 
We have heard, however, of boilers which had an efficiency 
of 120 per cent., or thereabouts, Assuming in such cases 
that the coal has been properly weighed, and that there is 
no foul play, either of two things happens—the measure- 
ments of water are all wrong, or water has passed out of 
the boiler in some unknown way. We can call to 
mind a case in which a given boiler, after a careful 
trial, was ascertained to have evaporated 14]b. of water 
from a temperature of 130 deg. per pound of coal. 
Every one was satisfied except the engineer who 
had carried out the experiment, which took place some 
ten or a dozen years ago in Birmingham. He knew 
that such a result was barely possible with the given coal— 
which was of splendid quality and burned to t advan- 
tage in the furnace of an excellent boiler—if the water had 
passed through an economiser, but no economiser was used. 
He refused point blank to certify that the boiler had evapo- 
rated so much as 14 1b. per pound of coal, He was challenged 
to say where the waterhad gone. Hehad examined the blow- 
off cock, the flues showed no sign of leakage. He had him- 
self certified that the percentage of water in the steam did 
not exceed 6. The boiler was fed by a donkey which drew 
from a tank for the time specially filled by a hose and cut 
off from all communication with anything else. The pipe 
from the donkey to the boiler was above ground, in full 
view, and allowance was made for leakage at the ram 
stuffing-box, but there was practically none. The cir- 
cumstances were, no doubt, extremely puzzling; but 
the engineer was not to be beaten, and after some trouble 
the defect was discovered. The feed pipe from the donkey 
lay oy the floor of a kind of warehouse for some distance; 
it was of wrought iron, about 1}in. diameter, the lengths 
being — with unions in the usual way. It was found, 
on careful examination, that one of the apparent unions 
was really a tee-piece, and that a small pipe ran from this 
under the floor of the warehouse and up the opposite wall to 
a small tank, from which water was drawn for manufactur- 
ing pu In this tank was a ball cock. The pressure on 
the boiler was always much greater than enough to over- 
balance the head in the vertical pipe. The donkey there- 
fore first pumped the small tank full, when the ball cock 
shut, and then it supplied the boiler. No one en in 
carrying out the experiment knew anything about this 
arrangement. The secret, if we may call it so, was only 
cleared up by one of the foremen, who incidentally heard 
that “a fuss was being made about the boiler feed.” A 
second experiment was made without the obnoxious 
arrangement, and the boiler was then found to evaporate a 
little over 11 lb.—a very satisfactory result, no doubt, but 
not at all what had at first been got. 

It will be seen that in this instance nothing but great 
caution and a competent knowledge of his duties prevented 
the experimenting engineer from sending in an erroneous 
report. It was very nearly possible that the boiler could 
have done what it seemed to havedone. The danger lay 
here in the fact that the engineer knew that the coal used 
was of very high quality, and that the boiler was of excel- 
lent design and proportion. He expected under the cir- 
cumstances to get a very high result, and it is not perhaps 
too much to say, that if he had got an apparent evaporation 
of 131b. he would have accepted the result as accurate and 
inquired no further. The actual performance of the boiler 
was, on the other hand, much worse than it ought to have 
been; and he was enabled to suggest a few small modifica- 
tions in the construction cf the grates, the bridges, &c., 
which considerably improved the economic efficiency 
and here we may point out that, especially in dealing 
with boilers, nothing but patient investigation will enable 
the best result to be arrived at. This is one of the highest 
values of experiment. A case came under our own know- 
ledge, where two very large Lancashire boilers evaporated 
but 7} lb. of water with good coal from 120 deg. An 
alteration in the grates and in the construction of the 
bridges in the flues raised the eyaporatiye efficiency to a 





trifle over 8 lb., with, of course, a saving of fuel which 
rey anilty paid the cost of inquiry. E 

e limits of space prevent us from pursuing this sub- 
ject further at the moment, but much remains to be said 
which we shall say on a future occasion. 





SHEFFIELD STEEL AND THE GUN FACTORIES, 


Tue letter of Mr. E. H. Carbutt, M.P., formerly of the firm 
of Messrs. Thwaites and Carbutt, hammer makers, Bradford, 
which appeared in the Times of the 26th ult., contains three 
statements which call for notice, The first is this :—“ Other 
nations,” states Mr, Carbutt, “have had steel guns for the last 
fifteen years, but Mr. Brand, the Director-General of Ordnance, 
says that the Sheffield trade cannot supply the department with 
steel ingots of the size and quality required.” The reply to this 
is that the Government have never yet asked Sheffield manu- 
facturers to produce steel ingots which they have not been able 
to supply, and they are prepared to produce anything the 
Government may want if they will only place the orders. Mr. 
Carbutt, in the second place, states :—‘‘ We pride ourselves on 
being the largest manufacturing nation in the world, and we are 
told that our engineers and steel manufacturers cannot supply 
steel forgings which can bear the necessary strain, and the 
Government have actually made a modification in the test which 
will enable the War-office inspector to pass English-made steel. 
Now, Sir, the question is, will the steel that has passed this 
modified test make guns which will stand their work?” The 
modification of the test Mr. Carbutt speaks of is easily explained. 
Formerly the portion taken for the Government test was from 
the centre, which formed no part of what was to be afterwards 
used, The makers, holding that the core of the material 
did not indicate the quality of the tube, asked that the test 
piece should be taken out of that portion of the forging which 
was to form the tube of the gun, instead of out of the 
core, which formed no part of the gun. What was the 
use of testing that which was not going to be used? 
All the other conditions of the specifications, as to tensile 
resistance, elongation, elasticity, &c., were left ualtered. 
Mr. Carbutt, in the third place, adds:—‘“ There is no difficulty 
in casting any sized steel ingots—it is a question of compressing 
the metal afterwards. Until the hydraulic forging press was 
constructed, this was done by steam hammers. In England 
there is no steam hammer above 25 tons weight, but Schneider, 
at Creusot, has, with Government help, put up one of 100 tons 
weight. Krupp, in Prussia, has one the same size, and, no 
doubt, if our Government would guarantee a reasonable amount 
of orders, private firms here will put down plant capable of 
forging the large masses of steel required. When the Govern- 
ment wanted 18in. armour plates, Sir John Brown, of Sheffield, 
built in six months an armour-plate mill capable of rolling the 
heaviest plates.” As a matter of fact, Messrs. Charles Cammell 
and Co. are stated to have a 30-ton hammer in their works at 
Grimesthorpe; but there are other, and, it is believed, better, 
means of compressing metal than by gigantic hammers. It is 
true enough that there are 100-ton hammers in the Creusot and 
Essen works; but it is not a question of hammers, and it may 
be sufficient here to state that the Sheffield manufacturers are 
not asleep to the requirements of the period. They do not 
deem it advisable to let all the world know what they are doing, 
but the most successful local firms are those who have been able to 
keep their trade concealed from foreign eyes. If the Govern- 
ment will only place the orders, the Sheffield firms will produce 
the work. Our authorities, however, cannot expect any private 
firm to spend £100,000 to £200,000 in laying down heavy plant 
on the bare speculation that they may receive some Government 
favours. Sir John Brown and the late Mr. Mark Firth were able 
to do everything the Government required in their day—the 
one had three-fourths of the entire armour-plates required for 
the British Navy, and the latter had the guns. There will 
be no difficulty, under similar circumstances, in getting the 
work done. It seems to be forgotten that the largest guns 
which have yet been made, the 110-ton guns, for the Duilio, 
Dandolo, Italia, and Lepanto, though made at Elswick, were 
entirely produced from Sheffield steel. Our Government have 
had similar guns manufactured for them, which they have 
mounted on the fortifications of Gibraltar and Malta. No such 
guns have been produced abroad, and yet every ounce of steel 
in them came from Sheffield. It is useless disguising the fact that 
our Government are at present hurrying forward the construc- 
tion of several large war-ships for which they have everything 
ready except guns! There are nine war-ships, for the majority 
of which the plates have already been delivered, and the others 
will sdon be delivered, and yet there is not a gun to mount upon 
them. The Government tried to get one gun from Krupp. 
The German manufacturer offered to supply the gun on condi- 
tion that if it was satisfactory he should receive an order for 
ordnance to the value of one million. This shows how they 
proceed abroad, even in a gigantic State-protected establishment 
like that of Essen. Is it likely that private firms will run 
greater risks? The French Government order steel shells by 
the thousand ; England asks for half-a-dozen to see how they 
will act. It is contended here that the Government should 
rely on the firms who have laid down, and are now laying down, 
large plant for ordnance, and not discourage enterprise by 
threatening Woolwich competition at every turn. Then the 
country would know where to secure prompt supplies of the 
heaviest guns which could be required in any emergency. 


YORKSHIRE MINERS AND LABOUR REPRESENTATION, 


THERE is just now a good deal of interest taken in the question 
of labour representation in Parliament, especially among the 
mining community. South Wales, Northumberland, and 
Durham, it is said, have already chosen their candidates. In 
Yorkshire a Miners’ Political Association has been formed in 
connection with the Yorkshire Miners’ Association. The ques- 
tion is creating a good share of attention, and it is reported that 
Mr. B. Pickard, the corresponding secretary of the Union, is 
likely to be named as a candidate for one of the eight divisions 
into which the South-West Riding has been divided. At the 
annual meeting of the Council of the Yorkshire Miners’ Associa- 
tion, held at Barnsley, on Monday, the following resolutions 
were passed :—“ That this Council is of opinion the time has 
arrived when active steps should be taken to select an electoral 
division or ward where a labour candidate may be run to repre- 
sent miners’ and labour interests generally in the House of 
Commons in the next Parliament, in connection with the South 
West Riding, seeing Northumberland, Durham, and South 
Wales are already prepared with their candidates.” Also “that 
a general Conference be held, so that miners and others interested 
may attend, for the purpose of selecting a candidate and pro- 
mulgating questions to be put to other candidates who may 
seek the suffrages of miners and other workmen in the other 
seven divisions of the South-West Riding and the other divisions 
and boroughs of Yorkshire.” It has also been desired to hold 
a Yorkshire [hour Conference, at, Barnsley, on Monday next, 





to consider the above resolutions. Many of the divisions, as at 
present suggested, have distributed the miners’ voting power. 
‘The most likely division for a labour candidate is No.7 Barnsley, 
which is the least in area, but having the largest population, 
viz., 65,356, All the ten townships are intimately connected 
with colliery operations. 


BASIC STEEL, 


Tue Thomas-Gilchrist method of making dephosphorised steel 
and ingot iron has in the past year made striking p ; 
certainly upon the European Continent. Authentic returns of 
the outturn as well in England as upon the Continent, in the 
twelvemonth ending with the close of September last, indicate 
a grand total of 864,000 tons. Of this yield 685,000 tons is 
credited to the Continent, and 179,000 tons to England. The 
increase upon 1882-3 is nearly a quarter of a million tons. We 
need scarcely say that Siemens as well as Bessemer furnaces are 
utilised. The total of both now at work is nearly eighty; and 
eight more are so far advanced in construction that they are 
likely to be started early this year. Perhaps the larger com- 
parative yield upon the Continent than in England of oolitic and 
similar ores accounts in much part for the greater favour than 
in this country in which the proceas is held across the British 
Channel. British steelmakers do not seem to have quite satisfied 
themselves that the balance of advantage from the basic method 
is great enough to make it desirable that they should adopt it 
in preference to the acid process. It may be that if a duty four- 
fold what was before levied should be ultimately levied 
upon Spanish ore, a decided stimulus would be given to 
the manufacture. Meantime the fact remains that here, 
where two million more tons of pig iron are annually made than 
throughout the whole of the Continent, the make of basic steel 
aggregates only a little more than a fourth of that run out by 
the trans-Channel steel masters. 








LITHRATURE. 


Lehrbuch der Tdephonie und Mikrophonie. 
Springer, Berlin. 18 

Tus book is a treatise on the theory and application of 
the telephone, with special reference to the telephone 
service in Germany. The work might almost be called a 
semi-official one, and its tendency is shown in the intro- 
ductory chapter, which contains, besides a few historical 
notes, a copy of a very remarkable letter from the German 
Postmaster-General to Prince D.smarck, which letter, 
although written as early as November, 1877, distinctly 
foreshadows the enormous subsequent development of 
sy par in Germany. It may justly be said that in the 
Fatherland the new invention was taken up, developed, 
and brought to a commercial success under the initiative 
and to the order of the tal authorities. That any 
development should be possible without private enterprise 
is hardly conceivable to the English mind; but the 
character of the German, and especially of the German 
official, is different from that of our own civil servant, and 
where the latter will not exert himself without the stimulus 
of fame or gain, the former is content to plod on, invent, 
discover, and organise to orders received from head- 
quarters. The first part of the book treats of the theory 
of waves, sound vibrations, Barlow’s logograph, Edison’s 
phonograph, electro-magnetic induction, and undulatory 
currents. The first "fleplene made by Reis is here 
described, and this inventor gets his due share of 
the credit. Gray’s electro-harmonic apparatus and its 
important adaptation to multiplex telegraphy is next 
described, and brings the reader to Bell’s telephone 
and the similar instruments by Siemens, Bottcher, Neu- 
meyer, and others. This portion of the book is the least 
satisfactory, as the descriptions of the different types, 
especially of Bell’s telephone, are too short, and many 
interesting types are not described at all. There is alsoa . 
tendency—for the rest a very common failing in German 
books—to extol Siemens to the detriment of other inven- 
tors. For instance, it would appear from the present work 
as if the employment of a horseshoe magnet were an im- 
provement first introduced by Siemens ; whereas in reality 
it was Bell who first employed such magnets, but aban- 
doned them subsequently in favour of straight magnets. 
Carbon transmitters are very fully described. Here we 
find Hughes’ original microphone, and the transmitters of 
Edison, Blake, Berliner, and Ader. 

The second part of the book is entirely devoted to a de- 
scription of telephone installations and telephone service 
throughout the German Empire. From this it appears 
that no less than 1600 telephone stations* have been 
established in small villages and other places of insufficient 
importance to have a telegraph office. These small tele- 
phone stations are connected to the nearest telegraph 
office, and serve to bring these out-of-the-way places 
within reach of the telegraphic service. Besides these 
small telephone stations the German Government esta- 
blishes telephone exchanges in towns or extended manu- 
facturing districts, and Herr Grawinkel lays icular 
stress on the fact that Government will do this even if 
only thirty or forty subscribers can be found, whereas a 
private company could not undertake the work with so 
small a eet of subscribers. Several chapters of the 
book treat of cost of installations and scale of charges and 
general routine of the service. The latter is very fully 
and clearly described, and will be instructive reading to 
telephone men generally. The same may be said of the 
chapters dealing with the line, supports, insulators, light- 
ning conductors, switch boards, call bells, and all the 
other fittings of exchanges. It is, however, to be 
regretted that the author has so little to say on under- 

ound lines and on the means adopted to get rid of 
induction, the bugbear of all telephone engineers.. We 
should also have liked to see some account of the Van 
Rysselberghe system of simultaneous telegraphy and tele- 
phony on the same wire, which, although as yet only 
introduced on some Belgian lines, might, on account of its 
great ingenuity and practical importance, find a place in a 
special work on telephony. But apart from these sins of 
omission, the author deserves the thanks of all professional 
men interested in the subjected. The book is well printed 
and profusely illustrated. 


By C. GRAWINKEL, 
84, 





* According to Dr. Stephan, the number has since they considerably 
increased, and was 2520 on the Ist of Octeber, 1984, 
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BOSTON DOCKS—-HYDRAULIC COAL HOIST. 
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Side Elevation 


BOSTON DOCK—HYDRAULIC MACHINERY. 
On this and the next page we now illustrate some of ~ 
hydraulic lifting machinery erected at the Boston Dock, of 
which we gave illustrations in THe Encrvger of the 26th 
December last. The engravings are sufficiently clear to make 
but a short description D 
The coal hoist consists of a wrought iron frame, with cradle 
for receiving a railway truck, and is capable of lifting a gross 
load of 20 tons ween a height of 30ft, The cradle is made 
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to tip the wagon when raised to an angle of 45 deg. for the dis- 
charge of end delivery trucks. There is also a hopper fixed 


below the cradle for the contents of drop bottom wagons, 
so that either class of truck can be dealt with. The diameter 
of the lifting rams is 10in. and 7in. respectively, the small ram 
having a constant pressure from the accumulator to counter- 
balance the cradle when lowering. The shoot is 20ft. long, 11ft. 
wide at top, and 6ft. at bottom, with doors for regulating the 
run out of coal, <A 20 cwt, crane is also provided for lowering 

































































the coal when first starting loading by means of a bucket into 
the hold of the vessel, so as to form a cone for the coal from 
the shoot to fall on and prevent breakage as far as practicable. 
The trucks are brought up to the hoist and turned round on the 
turntable by means of small hydraulic capstans. Hydraulic 
capstans are fixed round the dock for moving the trucks along 
the quays and in the sheds, The engines further have three 
2}in. rams, with 12in. stroke, with gun-metal oscillating joints. 
Four capstays are also fixed at the inner and outer ends of the 
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BOSTON DOCKS—HYDRAULIC LIFTING MACHINERY. 


CONSTRUCTED BY MESSRS, ABBOTT AND CO., GATESHEAD. 


Elevation 


lock for warping vessels in and out, arranged with power equal 
to 24 and 5 tons respectively. The engines have three 3in. 
rams, with 12in. stroke. These capstans are arranged to work 
by hand. 

Gate engines.—Eight hydraulic engines are provided for open- 
ing and closing the two pair of gates, so arranged that they can 
be thrown out of gear and worked by hand if necessary. The 
engines have three 1jin. rams, with Yin. stroke, with gun-metal 
oscillating joints. 

Cranes,—These consist of one wrought iron pedestal quay 
crane, which is adjusted to lift weights up to 15, 10, 
and 4 tons, through a height of 40ft., with a radius of 
30ft.; one similar crane adapted to weights of 3 and 1} tons 
respectively; two cranes, each to lift 1} tons, and fixed on cast 
iron columns on edge of quay, with cast iron girders spanning 
the space between the quay and the sheds, the jib made to 
swing so as to deliver into the trucks or into. the sheds. The 
pipes bend down both sides of the dock and rest on a set off 
on the walls. They have oval flanges, turned and bored, spigot 
and faucet joints, with gutta-percha packing, the diameter 
varying from 5in. to 8in. 
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POLYCHROMATIC PRINTING. 

WE recently visited the works of the Polychromatic Simul- 
taneous Printing Company, in the Deptford Lower-road, and 
witnessed an exhibition of the patent process for printing 
in colours, introduced by them some short time back into this 
country. The principle underlying the process is the construc- 
tion or building up of a mosaic block of colour materials, and 
with whatever character of design or with any number of 
colours, an exact fac simile of the block is produced upon the 
material or fabric to be printed on. Nor does the size of the 
rien create any difficulty in its production. In technical 

guage, the size of the repeats is limited only by the size of 
the machinery used in printing, so that designs which it has not 
been possible hitherto to produce, except by the expensive mode 
of block printing, are by this new method perfected at what is 
said to be a tithe of the cost. 

We had the opportunity of inspecting printed tapestries in 
such exact imitation of the originals as to make it difficult to 
tell the one from the other. These were for the most part in 
panels three yards by two yards, and admirably suited for wall 


| decoration or portierres. We especially noticed a fine piece of 
old Gobelin, supposed to have been worked 300 years ago. This 
we were assured was printed by a single impression. We 
should think that this tapestry, when generally obtainable, will 
attract the notice of builders, and be agreeable to the eye as a 
satisfactory imitation of the tasteful tapestry which our 
ancestors possessed, but which for many years past, owing to the 
difficulty of obtaining anything of the kind at a reasonable cost, 
has been superseded in too many instances by meretricious French 
and other papers. One great advantage is that it may either 
be fixed to the walls or hung loose, and so become movable 
from room to room. 

The machinery by which such important results are obtained 
has been specially designed for the purposes of the patent, but 
is very simple and of very moderate cost. We saw some fine 
designs for cretonnes and that class of work, and witnessed 
the printing of several hundreds of yards of a thirty-colour 
pattern by a rotary or continuous printing machine, which we 
were informed would readily complete 10,000 yards a day of 





ten hours. One of the noticeable features of the process 
appears to be that it is capable of printing upon almost any 
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description of material, and we saw the same designs upon the 
coarsest jute and on finelace. Independently of printing upon tex- 
tile fabrics, the process is applicable to the production of pictures; 
but somewhat different machinery is required for this branch of 
the printing, and we did not see it at work. A notable fact is 
that the principal part of the work is performed by women, the 
employment being ofa light and interesting character. This in- 
vention is, no doubt, the pioneer in a new system in the art of 
printing in colours, and its development opens up a very iute- 
resting field. 








LETTERS TO THE EDITOR. 
(Continued from page 27.) 


CONTINUITY IN PATENT LAW. 


S1r,—Although it is popularly pent that the new statute of 
1883 has entirely changed the law, those who are conversant with 
the subject know that in substance the law remains the same as it 
was before. The validity of a patent is tried by the same tests, 
and specifications construed according to the same rules as formerly. 
The alterations in practice are various and require constant atten- 
tion on the part of those engaged in the profession, and they are 
such as to suggest the necessity of vigilance in order to prevent 
mischief from being done by ignoring well-established precedents 
and introducing crude . It appears to me that our chief 
ne lies in sound and uniform decisions in the courts of 
WwW. 


Looking at the greatly increased number of patents owing to the 
reduction of fees, it is reasonable to expect a considerable increase 
of litigation, and it is obvious that uncertainty of result would be 
productive of serious inconvenience to all patentees, and amount to 
a denial of justice to many. It is therefore more important now 
than it ever has been before, that the utterances from the Bench 
should be clear and harmonious. ing these considerations in 
mind, I think it advisable to draw attention to some remarks made 
by Mr. Justice Grove in a recent patent case, the more especially 
because they are the words of a judge so eminent in patent matters 
that we cannot afford to disregard anything that falls from him in 
his judicial ity. He said in the case referred to: ‘‘ With 
regard to these latter words; as I have said before, practically ‘sub- 
stantially as herein described’ come to nothing. It is supposed, 
and probably it does have some effect when counsel are addressing 
the jury, to say, ‘we claim it substantially as herein described, 
but they are idle words, because if the infringer does what is 
‘substantially herein described and claimed,’ he just as much 
infringes the patent whether the word ‘substantially’ is used or 
not. So that they are mere catch ressions and no real use at 
all, but some patent agents are very fond of putting them in, and 
possibly, as I have said, it may be found advantageous when trying 
cases before a jury, but they do not alter the law or carry it a step 
further, because the patentee, when he claims his invention, clai 
it in connection with the drawings, and when he describes the 
nature of his invention, any person who substantially adopts that 

tion as claimed by him infringes his patent, and not a bit 
the more or the less because the patentee puts in the word 
‘substantially.’ It is simple verbiage.” 

The natural inference from the foregoing remarks is that the 
words in question are used only by “‘some patent agents,” their 
thin by looking at the hast thirty epesifienticas that were peisted, 

is ing at the last thi ifications that were printed, 
and found the words in the claims of twenty-five, that is, five-sixths 
of the number. Then as to authority, I may mention that my 
reason for adopting the words—some time after the practice had 
become common—was that I understood they had received the 
approval of a judge. I may further mention that in one instance 
my firm have ao by the Patent-office authorities to 
add the words “‘ substanti as herein described” to each of three 
claims in a specification we had filed without those words. 

It is well known also that the words are required to be inserted 
by the official rules in America and Canada, and it is reasonable to 
suppose that the authorities there must have considered it advisable 
to adopt them. It thusappears that the practice, whether right or 
wrong, forms the rule and not the exception, and has been officially 
eee oe tet being so, there may be a risk in omitting the 

, of leading to an interpretation by a particular judge that is 
t by a patentee. rape beg peat Say that for 
a considerable time I hesitated to adopt the words, for the reason 
stated by Mr. Justice Grove, and in the abstract I think such 
reason sufficient to justify their omission, but it may be dangerous 
“oar what ,— to have become an established practice. 
8, ity-court, Chancery-lane, W.C., WILLIAM SPENCE. 
January 5th. 








_[Mr. Spence’s letter raises a very important question, viz., the 
right of the Patent-office examiners to alter the claims of a speci- 
fication. The Act requires that a complete specification “shall 
end with a distinct statement of the invention claimed,” but the 
examiners are not specially directed to report as to the distinctness 
or otherwise of the claim. We understand that it is the practice 
of the Controller, not only to require very large alterations in 
claims, but also to send cut-and-dry claims to applicants for their 
approval. It should be clearly understood that these official 
claims ‘‘ to pattern,” if contested in Court, will be treated with no 
especial favour either by the bench or the bar.—Ep. E.] 





TRIPLE EXPANSION ENGINES, 

Srr,—In your able remarks on “‘ Triple Expansion Engines,” in 
your valuable paper of the 2nd inst., I note an example is given, 
which I take to be the s.s. Para, owned by Messrs. Geo. Steel and 
Co., and engined by Messrs. Thos. Ric! m and Sons, of Hartle- 
pool. Some of the particulars which you give are inaccurate, and 
therefore misleading. The a iculars of the ship and 
engines are correct, viz.:—Length, 257ft. 6in.; breadth, 34ft. 6in.; 
draught above keel, 19ft. 4in.; displacement, 3648 tons; displace- 
ment coefficient, “77 ; dead weight carried, 2338 tons; cylinders, 
19in., 35in., and 53in. diameter; stroke, 33in.; pressure, 150 1b.; 
speed—average at sea—9"2 knots; average indicated horse-power, 
616 ; consumption, Welsh coal, 8°7 tons per day. 

The s.s. Para was the first vessel fitted with triple expansion 
engines by the above firm, the sixth and latest, sent to sea in the 
beginning of October last, being the s.s. Longnewton, owned by 
the Marquis of Londonderry. The particulars of this vessel are as 
follows, viz.:—Length, 275ft.; th, 38ft.; draught, 17ft. 54in.; 
displacement, 4017 tons; displacement coefficient, 77 ; cylinders, 
20}in., 34in., and 55in. diameter; stroke, 33in.; pressure, 140 lb.; 
speed—average at sea—10 knots; average indicated horse-power, 
710 Lenn consumption, inferior North-country coal, 11} tons 
per day. - 

I trust you will insert this in your next issue. 

Hartlepool Engine Works, Hartlepool, Ropert WYLLIE. 

January 7th. 





THE FALSE WATER GAUGE. 


S1r,—I like the romantic title Mr. Steavenson has given to this 
question, and also the ingenuousness of his letter. I believe there 
is no man in this country better acquainted than he is with both 
the theory and ice of mine ventilation and mine-ventilating 
appliances, and I am therefore loth to uphold any theory of my 
own in opposition to any conclusions of his. 

I still believe in the phenomena I termed, for want of a better 
name, ripples. I regard their existence in some degree as a cer- 
tainty, but I must extend my observations considerably before I 
shall be able to say confidently either that they are or that they 
are not quite sufficient to account for the facts which Mr. Steaven- 





son produces, and I am sorry that circumstances prevent me from 
goi stematically and thoroughly into the matter. Whatever 
the viour of hee colliery fans may be, there is strong 
evidence in the currents of small fans of the existence of these 
stationary waves. I recently carried out two series of e: iments, 
from which I quoted in my former letter, with a machine 2ft. in 
diameter and re- 
volving on a verti- 
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self. The narrowest part of the air course is, as shown, between 
the fan and the point at which the water gauge was observed, so 
that the latter point, which was fixed, was fairly removed from 
the influence of any simple jet action within the fan itself, which 
possibly might be slightly different in the two series of experiments ; 
yet the water gauge required to maintain the same current in each 
series was in the proportion of two to three nearly. I ascribe this 
to a change in the position of the ripples, owing to the alteration 
within the fan due to small changes in the abruptness of the retarda- 
tion within it, which retardation—orits converse, i.¢., acceleration, as 
I described in my first letter—is the chief cause of the manifestation 
of these ripples. The slightest fluctuations in the resistance or 
what not would seem to cause them to move back or forward along 
the air drift, and if this movement be small it only proves the 
intensity of the waves. We have evidence of this movement in 
the constant oscillations of the water column of the gauge, which 
I have often wondered at. I may instance a cupola fan, working 
at about 12in. water gauge; the gauge is fixed near to the fan, 
which is forty yards from the cupola, and which runs with perfect 
uniformity ; in fact, the engine nothing else to drive, and yet 
the water in the gauge is continually rising and falling in a series 
of jerks with a range of over 4in., and not by any means in unison 
with the stroke of the engine, and certainly out of all proportion 
with the variations of the resistance at the tuyeres. These effects 
are not accounted for by jet action alone or by the letter you pub- 
lish from Professor Unwin, which is pee true enough as far as 
it goes. But Mr. Steavenson thinks fans may mislead us if 
compared with large colliery fans, and says, “‘ Let it be remembered 
that the resistance of the mine is one thing and the vacuum pro- 
duced by the fan working upon it quite another,” and in strong 
support of that view he cites a hovey instance, which must pre- 
sent to any mind rather formidable difficulties. He speaks of a 
mine which is shown in general section in my sketch. 











8 © evens 
. le y9-05 °° "10-07, 
a 19 l-t90 31 ® “hat | 
| 
. few! 
of «< | 2 he 
S| 1S In 
~ = | n 
5 z 12 ~ 
o 
- de | | 
1 10.9 SEAM | I 
——— —< ! 
7am Vem Fan # 
Vv ¢ 





On the doors at A a furnace gave 0°45in. w.g., which moved 
120,000 cubic feet of air per minute through the pit, and subse- 
quently a small high-speed fan gave in 0°70in. — at the same point, 
and an increased volume of ventilation, viz., 149,618 cubic feet per 
minute, in wonderfully close agreement with calculation as shown 
by Mr. Steavenson ; but at the same time the depression at B, i.c., 
10ft. back from the fan, was 1°28in. Now the upcast shaft is wide 
and free, and ther with that portion of the fan drift extending 
between B and the bend a, could not add notably to the resistance ; 
indeed, it is highly probable that the elevated temperature of 
the air in this shaft due to warming in the workings would 
not only be able to overcome the resistance of the shaft itself, 
but also to augment the water gauge at A, and lessen the 
difference between it and that at B. I have no doubt 
but that the water gauge at A was the one nearest the truth, and 
that the water gauge at B did not represent the resistance the fan 
had to overcome, but was a false and untrustworthy quantity, the 
existence of which, I am still inclined to maintain, is determined, 
at any rate ly, by the third condition which I enunciated in 
my previous letter. Suppose for the nonce that the waves I spoke 
of have no existence, then since jet action pure and simple, and 
friction, may be neglected, the pressure must immediately equalise 
itself between the points A and B at any rate; given a certain space 
in the fan drift at B well away from the fan, within which s: 
exists a certain ure, it must assuredly be through the air in 
this space that the energy from the fan on one side of it is com- 
municated to the air in the mine on the other, and I cannot see 
that the size, or species of the fan, which produces this negative 

ressure in this can, under these conditions, by any poasi- 
Bility affect the air beyond it. Mr. Steavenson says, ‘‘ The fan 
creates the vacuum but cannot swallow the volume.” But if we 
admit the existence of the ripples as set up by sudden changes 
of velocity, from whatever cause arising, then it is possible to 
understand how alterations in the fan may affect the water gauge 
in its neighbourhood, and render it untrustworthy. I can see no 
reason why similar effects should not be met with underground in 
the locality of bends, and of sudden widenings or narrowings in 
any air course; but not having had experience of them, I of 
course cannot say whether or not this is so. I would account 
for the false water gauge, of which Mr. Steavenson furnished an 
illustration, in this wise, assuming, of course, that the gauge pipe 
opening is removed from the sphere of miniature tornadoes or 
whirlwinds: The air column rising in the upcast encounters the 
bend at a, where its motion must be abruptly checked, and it 
simultaneously acquires a degree of compression in consequence 
which causes it literally to spring away toward the fan and reach 
a speed which becomes greater than normal, and it is only re- 
strained from parting company with the air behind it by the 
increased rarefaction, that is to say, by the increased water gauge, 
but which water gauge, alas! is false as fair. If the cross section 
of the fan drift be less than that of the upcast, the effect will be 
increased 


It will, Idare say, be readily understood that these ripples can 
require very little energy for their actual resistance, that little 
necessary to overcome the slight increase of friction where 

the air moves at abnormal velocity in the rarefied portion of the 
wave ; so it will be seen there is but little to resist their develop- 
ment, and if it be granted that there is a slight increase of water 
gauge in the rarefied portion of the wave, this increase must be 
exerted in overcoming the resistance which has occasioned it; but 
this reaction must increase the current, and, therefore, also the 
resistance which depends upon the current, and, therefore, itself, 


until it reaches such a degree as is necessary to keep the air passing 
at the which co ds to the true water gauge. 
Hough-green, Widnes, mber 16th, R. SNowpon, 





BOILER EFFICIENCY. 
Sir,—Quite recently the attention of the writer was called toa 
letter from Mr. Geo. H. Babcock, published in THe ENGINEER for 


August 15th, 1884. The editorial foot-note appended to this | in 


letter is thoroughly appreciated, for the science of engineering 
receives no pr tn oo A the intrusion of personalities into a 
discussion. In his letter Mr. Babcock accuses me of reporting the 





results of some boiler trials incompletely, unfairly, and incorrectly. 
As a charge of this character made by one professional man against 
another is very serious for the accused if true, and ery serious 
for the accuser in the contrary case, perhaps you can find place for 
a reply, even at this late . y 
In to the results of the Centennial boiler tests, published 
in THE ENGINEER of August 1, 1884, it is evident that the figures 
given were simply an extract from the official report, hence it is 
ily admitted that the table referred to is not a full account of 
all the facts of the case. As to the correctness of these figures, a 
careful revision shows that the name of the eleventh boiler in the 
list is printed ‘‘ Megand,” instead of ‘‘ Wiegand,” and some other 
slight errors are corrected in the following table :— 














Ratio of evapora- 
2ounds of bustibl d tion lb. of 
hourly per square feet of | | combustible in 
heating surface. economy tests, 
to similar eva)o- 
—__-—— — ration in capa- 
Boiler. Capacity tests. Economy tests. city tests. { 
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Lowe.. .. .. .. | o-s80| ogi | 0-185 | o-rs0 | 1-062 1-68 
Te ese ge a 11591158 
Harrison .. | 0288 | 0° 280 
Anderson... .. .. | ll 10 
Exeter | 1°003 1°07 
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It is scarcely possible that these corrections will materially change 
the conclusions to be drawn from the original table. As to the 
fairness of the extract, that may possibly be a matter of individual 
opinion, but it is presumed that most steam users have their 
boilers tested for the purpose of determining the aeons per 
unit of combustible, at the most favourable and at other rates of 
combustion. 

Shortly after seeing the letter of Mr. Geo. H. Babcock, I sent 
him a note requesting him to point out the inaccuracies in the 

. The correspondence is enclosed, and if you see fit to 
publish it, you will confer a favour. 

Although, after the careful revision of the table—made by myself 
and others—it seems improbable that Mr. Babcock will be able to 
indicate any essential errors, it is submitted that, as an honourable 
engineer, he should either prove his assertions or retract them. 
It may not be out of place in this connection to advance a possible 
explanation for the gentleman’s assertions. Those who are so 
fortunate as to ies of the handsome catalogue issued by 
the Babcock and Wilcox Company have, doubtless, noticed that it 
contains an article entitled ‘‘ Centennial Boiler Tests,” taken, not 
from the official report, but from the Manufacturer and Builder, 
a technical journal published in this country; and that the article 
in question gives a table of results, which comprises, according to 
the statement in the accompanying text, ‘all the data of import- 
ance pertaining to the tests.” This table, it may be stated, con- 
tains only the a t results of the economy tests, uncorrected 
for the quality of the steam, the records of one boiler being entirely 
omitted ; and there is nothing in the article or the table to indicate 
that another series of tests for capacity had been made with all 
the boilers. In the table that follows, the — results 
given in the catalogue issued by the Babcock and Wilcox Company 
are compared with the official — 


Centennial Boiler Tests. 

















Ib. of water evapo- 
reted from and at 
212 deg. per lb. of Quality of steam. 
combustible in 
economy tests. 
Beller. As stated As stated | As stated in official 
in cata- in cata- report. 
e of ro ates logue of — - 
Babcock |“? O™\ce™'| Babcock Per cent. Deg. Fah. 
& Wilcox | TPS | & Wilcox| of of 
Company. Company. moisture. superheat 
Wiegand.. .. ..| 10°730 , 10°834 dry == 20°526 
Harrison.. .. ..| 10°437 10°930 dry | 0°935 — 
Firmenich .. ..| 11°762 11°988 dry - 32°6383 
Rogersand Black..| 9°808 9°613 dry 2°140 i 
Andrews.. .. ..| 10°616 | 11°039 dry a a poe 
Root.. .. .. ..| 11°s02 | 12-004 a. 41°350 
Kelly .. .. ..| 10°948 | 10°312 wet 5°586 = 
Pees ee 10°041 wet 4°165 al 
° 9°47 
Lowe .. .. ..| 11°843 | 11:923 dry a 9°467 
Babcockand Wilcox | 12°131 11°822 dry 2°670 a 
Galloway.. .. ..| 11°558 | 11-583 dry a —_ 
Anderson .| 10°216 | 10-618 dry = 15°668 
Pierce .| 10°565 10°021 wet 5°240 i 
ees, | 11°906 1°306 Cae 








The difference between these two sets of figures is considerable— 
they cannot both be correct—and it is easy to see that an engineer 
who believed in the figures contained in the catalogue of the Babcock 
and Wilcox Company could honestly think that any one who pub- 
lished the other had falsified the record. It is proper to 
add that the article and table to which reference has been made 
do not a in the most recent editions of the catalogue issued 
by the Ba and Wilson Company. RicHarD H, Bug. 
New York, U.S.A., 1884. 


Geo. H. Babcock, Esq., 206, Broadway, N.Y., 
30, Cortlandt-street, N.Y. November 22nd, 1884. 
Dear Sir,—Since the appearance of a letter, signed with your name, 
in Tue Enornzer of August 15th, 1884, which letter contains the follow- 
ing in reference to some figures published by me in the same 
—* under date of August Ist, 1884:—‘‘The above statement also 
makes it scarcely n to add that the extract from the Centennial 
tests, given by Mar. Buel, is not a full, correct, or fair statement of the 
facts in the case ;” I have, in addition to myself a careful revision 
of the figures referred to, submitted them the examination of a 
number of engineers, and neither they nor I have been able to find any- 
in the extract that is not ‘‘ correct” and “ fair,” although, natur- 
ally, we are all agreed that an ‘‘extract” is not a “full statement.” As 
a reputable engineer could hardly accuse a — man of falsifyin 
an official record without having some o reasons than those whic’ 
are given in your letter of August 15th, I venture to por de Fagard 
out anything which is unfair or incorrect in the table hed by me 
in THE Encineer of August 1st, 1884. ‘ully, 
Ricuarp H. Bue. 
The Babcock and Wilcox Company, 
R. H. Buel, Esq., 380, Cortlandt-street, New York, 
206, Broadway, New York. November 25th, 1884. 
Sir,—I have ample grounds for the statement complained of, but 
you have not hesitated heretofore to make an unauthorised, unfair, 
unwarranted, and ungentlemanly use of private letters, I must decline 
to be drawn into any correspondence with you.—Yours, 
; Gro, H. Bancock. 





THE PANAMA CANAL. 
S1r,—Being detained two days in the beginning of this month 
» wall, I took some trouble to make myself familiar 
with the extent of the works done on this end. The entrance of 
the canal will be defended by a breakwater under construction, 
which is about half finished, and consists of big bolsters. The 
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breakwater will have this form > filled in with earth. The basin 
or harbour won Haat eo ° at present ry 8 7 ree a of 
its pro. , and an average depth of 9ft. ger was 
at work, dredging for the foundation of the concrete wall, or 
retaining wall, where the h will ted, but where at 

resent the machine shops are constructed. Some of the concrete 

locks for this wall are ready on shore. From this part of the 
basin there runs at present a channel of about 60ft. wide by two 
miles long, and an ave depth of 6ft. All this will be ultimately 
widened to form, with the first-named part, the basin or harbour, 
about 500ft. wide. All the above has been done in very swampy 
land, which is always about 3ft. under water. 

The canal company has made a good show on land. It has im- 
proved Colon considerably, by filling up swamps, nyse new 
part of the town with timber cottages, and in this new 
part excellent roads—the more creditable because this is all done 
on newly filled-up swamps. This immense quantity of earth was 
removed from some hills about half a mile distant. The company 
has alse a good show of tugboats, steam barges, and small boats, 
and a many iron barges under construction; that is to say, 
they come out in sections from Belgium, and are put together in 
Colon. All the excavation on this section of the work been 
done by dredgers, and gives one a first-rate practical idea of the 
efficiency of the different dredgers at work. ‘The famous—or 
rather the much-talked-of—American dredger, which was going to 
do such wonders, has entirely failed to come up to expectations. 
A to the calculations, it should have done 3000 metres a 
day, but its actual work is as follows: In very swampy ground, 
without coming into contact with any coral—because it cannot get 
through it—its work has been 1000 metres — day. It was put to 
work in heavier soil for one month, and did 1 metres in the 
month, and, of course, left it. It has been three months on the 
works, broken down three times, had to undergo very heavy repairs, 
and actually, when I visited it, was broken down, and waiting 
for some pieces to come from the States. It looks like a huge 
monster, and cannot propel itself. There is a Scotch dredger at 
work, looking, in ee ag with the American, like a | 
boat, which the people of the company told me does its regular 
1000 metres a day, and as I saw it, in heavy coral, 800 metres. It 
has never given any trouble, and propels itself. The Belgian 
dredgers, I am told, give satisfaction, but are only for light work. 
Of the three American d: , one is at present a floating dwell- 
ing for the men. It struck me that there was a great want of 
materials, dredgers, &c., on this part of the work. I was told that 
this section of the work represents double the amount done on the 
other section. At this rate, what will be the cost and time neces- 
sary to finish this work, taking also into account the bad climate 
and death-rate, which cannot be ascertained, owing to no register 
being kept? Joun I, pe Jonou, C.E. 

San José, Costa Rica, Central America, 

November 26th, 1884, 








THE BLOWPIPE FLAME FURNACE, 


S1r,—In your number of December 26th, 487, in the foot- 
note to Mr. Engert’s letter, you state, ‘‘ With all due deference to 
Mr, Engert, Mr. D. K. Clark, and Mr. Schénheyder, we decline to 
believe in the accuracy of their s. Itis due to Mr. Schén- 
heyder to add that he has said he does not believe in them him- 
self.” As a different meaning may be, and has been, attached to 
these words than that which I believe to have been intended, will 

‘ou allow me a few lines in explanation? When requested by Mr. 

ngert to test his furnace arrangements, he wunto Gah “the dry- 
ness of steam is not necessary to be tested.” I, therefore, as 
stated in my report, did not make any special test of the dryness 
of the steam; but from general observations made, it appeared to 
be fairly dry, and there were not any signs of excessive priming, as 
also stated in the report; this, I submit, is very different to a 
positive statement that ‘‘ the steam was dry,” which Mr. Engert 
is under the impression that I have made. In examining the boiler 
and connections previous to the test, I found quite a network of 
pipes and cocks ted with the feed arrangements, 
and also sundry draw-off pipes from the tank; all of these I 
carefully examined, and wherever it appeared possible that 
a leaky cock, or a cock left inadvertently half open, might 
cause the waste of some of the water intended for evapora- 
tion, I had the — severed and the end left free. Further, 
I was present myself during the whole time the test lasted, had 
one assistant constantly in the boiler-house, and one at the 
measuring tank. I also watched the tank for half an hour after 
the test, to ascertain if the water leaked from it; I had the 
scales and weights checked ; measured the tank myself—in short, 
took all the precautions dictated by experience and reason- 
ing in order to get accurate results, and feel certain that 
the amount of water stated in the report to have been with- 
drawn from the tank really was taken away, and, as far 
as is possible to ascertain, was pumped into the boiler, and 
I also feel certain than not any more coal was thrown 
into the furnace than stated. While, therefore, quite positive as 
to the accuracy of my figures as to water used and coal burnt, I 
cannot, as already inferred, say if any or what portion of the water 
went over with the steam without being evaporated, nor had I any 
means of knowing if the boiler leaked, and when the apparent 
evaporation was found to be so much higher than that shown to 
be possible by Mr. Hartley's calorimeter tests, I could but infer 
that some of the water had been wasted in either of the two ways 
indicated. Mr. Engert now writes me that the boiler has been 
examined by the Boiler Insurance ig oe inspector and has 
been found to be tight; and, therefore, if not any other outlet for 
the water than the steam Pipe existed during the test, the su i- 
tion is that much water did pass over with the steam, although 
there was not any tee of it doing so. 

With these remarks I must leave the matter in 
those of your readers—only adding that while I believe all my 
figures to be accurate, I do not believe it possible to obtain 
in practice an evaporation of over 13 lb. of water from coal in 
which only sufficient heat is stored for evaporating 124 lb. without 
loss of any kind. W. ScHONHEYDER. 

January 7th. 





our hands and 





THE COST OF ELECTRIC LIGHTING. 


Sir,—In your able and comprehensive leading article ‘‘On 
Engineering Progress in 1884,” you refer to the electric lighting 
plant in the buildings of the ‘al Courts of Justice Chambers 
Company, and state that comparative trials of cost have resulted 
in the determination to resume the electric light. 

From this illustration it might be sup that an exhaustive 
test of cost, resulting in the victory of electricity, had taken 
place ; and we therefore beg leave, as consul engineers to the 
company, to inform you that such is not the case. Compari 
between the cost of the two — are still in p , but are 
by no means yet complete. Probably the directors of the company 
may allow the figures to be made public when they are finally 
ascertained. FLANNERY AND BAGGALLAY. 
9, Fenchurch-street, London, January 7th. 





SPECIAL PLANT FOR WAGON BUILDERS, 


S1r,—With reference to the article on ‘‘ Special Plant for making 
‘Wagon Iron Underframes” in your issue of November 21st ay aed 
wish to state that the horizontal ing — yy bean with forty-three 
spindles, referred to in 4 1, page 357, has two parts that are pro 
tected by a patent No. q June, 1875, namely, the driving screw 
having half its length right-hand and half its length left-hand, to 
balance the pressure endways on the screw, and the application of 
worm wheels, which are alternately above and below the centre of 
the driving screw. This was omitted to be stated in the description 
of the machine above referred to. CRAVEN Bros. 

Manchester, January 5th. 








CoALOWNSERs’. INSURANCE SOCIETY AGAINST STRIKES IN SOUTH 
YorksHIRE.—Active steps are being taken in South Yorkshire for 
the purpose of forming a Coalowners’ Insurance Society, in order 
to protect members from losses by strikes, or their collieries being 
shut down, by the men whoof late years havecombinedand, at times, 
have been successful in enforcing advances when the owners declare 
the state of trade did not warrant such a proceeding. The owners 
now hold that the prices received for coal are so low that they con- 
sider they ought to recover back the 10 per cent. advance conceded 
some two yearsago. Itis stated that most of the leading coalowners 
have already joined the combination, the chief object of which is to 
afford protection and compensation in case of strikes. The members 
of the new society will insure upon the tonnage raised at the colliery 
during the past year, and will recommend compensation on the 
same scale in case of a stoppage at their collieries. Auditors con- 
nected with the firm of Messrs. Swithenbank, professional account- 
ants, London, have visited most of the leading collieries and inspected 
the books in order to ascertain the tonnage on which the insurance 
premium shall be paid. The greater part of the first sale, it is 
stated, has been paid into the bank, so that it is anticipated the new 
combination will be shortly in working order. The idea is by no 
means @ new one, for in November, 1874 a society was registered as 
the Yorkshire and North Derbyshire Coalowners’ Association, 
Limited, with a nominal capital of £500,000. The largest share- 
holders were the Staveley Coal and Iron Company, Derbyshire, who 
subscribed for 1000 shares of £10 each. Messrs. Newton, Chambers, 
and Co., the owners of the Wharncliffe Silkstone Colliery, and the 
Dockworth and Silkstone Coal and Iron Company, were also share- 
holders. The object of the society named was the protection 
of members who might be inconvenienced by strikes. 

Fata ACCIDENT TO AN ENGINEER AT WEDNESBURY.—On Satur- 
day Mr. Hooper, coroner for South Staffordshire, held an inquest 
at Wednesbury on the body of Mr. Solomon Huffam, 30, engineer 
and deputy manager of the Monway Ironand Steel Works, Wednes- 
bury, the property of the Patent Shaft and Axletree Company. 
Mr. R. Williams, director, Mr. J. W. Wailes, general manager, 
Mr. J. F. Cay, secretary; Mr. 8. Smith, manager of the Monway 
department, and others represented the company. The evidence 
showed that on Wednesday the d d was superintending the 
raising of a wrought iron stack, 76ft. high, belonging to one of the 
Siemens’ furnaces, by means of derricks and ropes, the intention 
being to lengthen the stack 30ft. by adding five 6ft. sections, when 
the mass toppled over. It had not been raised more than an inch 
or so at the time, and when the deceased saw that the stack was 
falling, he hastily put his hand on the shoulder of a workman 
named Hollyhead, who was standing by him, and erying out “ For 
God’s sake, run, John,” attempted to whim toone side. He 
had not gone far when just as he turned his head to look at the 
stack, one of the flanges — the sections together struck him 
on the head, cleaving the skull down to the chin and scattering the 
fragments around. It was also found subsequently that his body 
was frightfully injured. All the arrangements were made accord- 
ing to the deceased’s instructions, and he twice carefully examined 
every chain and appliance, the last time in consequence of Holly- 
Sood having expressed a doubt of some kind. One witness said the 
toppling over was probably due to a gust of wind; and Mr. Wailes 
poe it might have been caused by the snapping of a chain which 
was afterwards found to be broken. Mr. Williamsand Mr. Wailes, 
on behalf of the company and the workpeople, both testified to the 
high esteem in which the deceased was held for his abilities and 

rsonal qualities, and the deep sorrow which his untimely end 
had caused. A verdict of accidental death was returned. The 
deceased was formerly a pupil of Sir W. Siemens. He had re- 
turned to the works only a few days from Leeds, where he had 
been superintending the erection of a Siemens’ furnace. 

RAILWAY ProGRess IN New SovurH Wates.—Nowhere in the 
whole of the British Empire are the advantages of railways better 
understood than in New South Wales, where the policy of the 
Government in obtaining loans for railway purposes is heartil 
approved, the only grounds of dissension being in connection wit: 
the choice of lines to be first proceeded with. It is twenty-nine 
years since the opening of the first railway in Australia. On the 
26th September, 1855, the railway line from Sydney to Parramatta 
was opened for traffic, and since that time railway construction has 
proceeded until there are now over 1600 miles of railways in use, 
about 300 in course of construction, and proposed extensions repre- 
senting over 1400 miles under the consideration of Parliament. 
The total capital expenditure on railways opened and in course of 
construction at the end of last year was £19,188,464, of which there 
was expended in 1883 £2,411,822. The gross earnings from all 
sources last year were £1,931,464, being an increase over the 
amount for 1882 of £232,602, a sum which would have been £100,000 
more but for a reduction which was made in railway rates. The 
working expenditure amounted to 1,177,788. The mileage run was 
1,086,134 miles in excess of the number for 1882. If the rates for 
1883 had been maintained at what they were in 1882, the revenue 
from the railways would have been £2,079,278; and but for an 
increase of es, the expenditure would have been £34,300 less. 
There were added to the rolling stock during the year twenty-eight 
locomotives, and 275 passenger and 797 goods vehicles. ithin 
the last two years this Colony has been particularly busy in rail- 
way extension, and the railway openings have been numerous. It 
is expected that in a little more than two = the railway 

stem of this Colony will be joined to that of Queensland, and 
that within the same FT herve the connecting link between the Great 
Southern and Great Northern railways will be completed. There 
will then be uninterrupted railway communication between the 
three capitals of Guetaend: New South Wales, and Victoria; and 
the four principal Colonies will very soon be joined together by 
railways. 

WATER PURIFICATION.—The ones * of the Franklin Institute 
recently alluded to the experiments that were being conducted 
under the direction of Chief Engineer Ludlow, of the Water 
Department of Philadelphia, with the object of purifying the 
water supply by a system of artificialaération. These experiments 
had proved very encouraging, and dein to yield important 

ractical results. The plan employed, which is that suggested by 

r. Albert R. Leeds, differs from others that have been employed 
for a similar purpose. Laboratory experiments made by Dr. Leeds 
indicated that the advantageous action of atmospheric air in 
modifying and, in part, removing the impurities of water in con- 
tact with it, was greatly increased by producing the intermingling 
of the two under pressure. The greater the pressure, the 
greater is the absorption of oxygen, and consequently the greater 
the reduction of the impurities. The precise measure of this 
increase has not yet been ascertained. In.order to try the experi- 
ment on a larger scale, and in such a manner as to afford some 
evidence of its value in practical operation, one of the Fairmount 
turbine engines—No, 8—was al so as to convert it, in part, 
into an air pump, by simple mechanical artifices unnecessary to 
describe. The result reached by the action of the pumps thus 
modified was the delivery of about 20 per cent. by volume of 
free air into the water discharged into the main, this proportion 
being that which had been shown by experiments of Professor 

s to be sufficient to surcharge the water. By subsequent com- 
parison of samples of water from the Fairmount pool taken into 
the pump, and of the water discharged into the Corinthian basin 
after passing through 3600ft. of main, the results of the experi- 
ment were made apparent. The percentage of oxygen in the 
aérated water was 17 per cent. greater than before; that of 
carbonic acid was 53 per cent. greater; and that of the total 
dissolved gases 16 per cent, greater. The percentage of free 





ammonia was diminished to one-fifth of its former amount. The | all 


percentage of free oxygen represents the excess over and above 
what was required to effect the oxidisation of the organic im- 
purities. These results are most favourable, and point clearly 
to the entire feasibility of reducing the percentage of organic 
matters contained in water unduly contaminated with sewage, 
within the limits of safety. 





AMERICAN NOTES. 
(From our own C -) 
New York, December 27th. 
THE iron trade is greatly depressed ; the predicted imp ment 
is not at hand. Heavy requirements are ‘known to be withheld. 
Reductions in wages to the extent of 10 per cent. are probable in 
the steel mills, and one or two may close down in the event of 
refusal. ils are 27 to 29 dols.; old rails, 16 to 18 dols.; wire 
rods, 45 dols. Scotch irons: Coltness, 21°50 dols.; Gartsherrie, 
21 dols. to arrive; Glengarnock, 19°50 dols. to arrive; Eglinton, 
19 dols. to arrive. Bessemer pig, 19 dols.; spiegel, 26 dols. for 
20 per cent. American foundry: 18 dols. for No.1, 17 dols. for 
No. 2, 14°50 to 16 dols, for gray forge. Over one-half the furnace 
capacity is idle, Foundry has eK gen 2 dols. per ton during the 
year, while steel rails dropped 9 dols. per ton. The present week 
has been an idle one in the iron and coal districts, and very little 
iron-making or mining will be done until January 5th; and even 
then resumption will be only partial, because of the indifference of 
consumers in all markets to present their requirements. A few 
large bar iron contracts were taken at 1°70 dols. to start up with. 
Nails are 2 dols.; steel nails continue to crowd in. Structural 
mills are short of orders, and prices are weak. The Cambria Iron 
Company secured an 8000-ton order for spring delivery rails. Pipe 
mills are crowded with winter orders, to fill demands for natural 
gas p Merchant stcel mills are booking good orders for 
tool and machinery steel. The boiler makers throughout the East - 
have a fair share of work. Serious troubles threaten the anthracite 
coal combination. A meeting takes place here next week to deter- 
mine ratio of production. Theiron facturers desire reducti 
Manufacturing requirements are far below the average of 
former years, but domestic demand in new markets is enlarging. 
Coal lands and properties are depreciating. The Reading Company 
has made the largest expenditures for improvements, and has by far 
the heaviest interest debt to carry. It is threatened with internal 
dissensions. The railroads are reporting fewer earnings. The 
transcontinental railway managers have been in session several 
days at Chicago, endeavouring to arrange amicable terms for the 
future, but failed. Competition will now rage. A considerable 
improvement in railway building is probable next year. This year’s 
ieaae is 3600. A good many new roads are projected, but the 
full rail-making capacity will probably not be employed for three 
years. The facilities already furnished anticipate the country’s 
growth. The railway system will earn more in 1885 than in 1884, 
because of increasing cultivation and growth of population. 

Bitter opposition has been made to the Spanish treaty. The 
Nicaraguan Canal sch will not go through Congress this session. 
Inside estimate of cost, 140,000,000 dols. No radical legislative 
measures will pass. Silver coinage legislation will be influentially 
demanded; bankruptcy legislation will fail. Clearing-house re- 
turns indicate a steady increase in the volume of trade. Last 
week’s figures were 807 million dols., against 1059 millions for same 
week last year. Outside of New York the decrease was only 5 per 
cent. as against the same week last year. The shrinkage in values 
continues. Wages and prices are declining. An improvement in 
trade and manufacturing circles will not be general until the limits 
of the downward tendency have been clearly defined. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From owr own Correspondent.) 

THIs week the winter quarterly meetings of the Midland iron 
trade have been held in Wolverhampton and Birmingham respec- 
tively. The events have fallen so early in the month that sufficient 
time has not elapsed since Christmas turned to allow of the for- 
mation of any definite opinion as to the probable prospects of the 
new quarter. The meetings themselves have been beyond doubt 
very flat. The attendances were large, and included, especially at 
Birmingham, many leading iron and steel masters, merchants, and 
general manufacturers from all the iron and steel making centres 
the kingdom over, and from London, Liverpool, Manchester, 
Bristol, and elsewhere. Inquiries to test prices were numerous, 
but the business which followed was unusually small. 

Neither merchants nor consumers were prepared to speculate, 
and the satisfying of their actual necessities was an easy matter. 
Unquestionably, the inquiries made this week, and the negotiations 
commenced, will result in the placing of some fair contracts during 
the next three or four weeks, particularly from merchants; but 
the feeling on ‘Change to-day in Birmingham was that merchants 
have but few large orders to give out, and that no improvement of 
trade worth the name must be looked for yet awhile. 

In all departments prices were loudly complained of. In 
numerous instances sellers had unhesitatingly to inform would-be 
buyers that the acceptance of the terms which they offered were 
an impossibility. This was the case alike as to raw as well as 
manufactured iron, though it applied more in the latter than in 
the former branch. The meetings were certainly no improvement 
upon those of a twelvemonth previously. They were, as to several 
features of trade, such as the lowness of prices, the difficulty of 
obtaining specifications, and the re-declaration of the former official 
crucial prices, almost a repetition of the tings of January, 1884. 

The marked bar houses at the Wolverhampton meeting re-an- 
nounced their quotations as £8 2s, 6d. for the bars of the Earl of 
Dudley, with £7 10s. for the bars of the few other “list” houses. 
Earl Dudley’s quotations therefore stand at, for rounds £8 2s. 6d. 
lowest page nl £9 10s. single best, £11 double best, and £13 treble 
best. His lordship’s rivet and T-iron is £10 10s. for single best, 
£12 for double best, and £14 for treble best. Angles and also strips 
and hoops, from 14 to 19 w.g., are £8 12s. 6d. lowest quality, £10 
single best, £11 10s. double best, and £13 10s. treble best. Strips 
and hoops of jin. and 20 w.g. are £9 12s. 6d., £11, £12 10s., and 
£14 10s., according to quality; and of Zin. £10 12s. 6d., £12, 
£13 10s., and £15 10s. respectively. 

The New British Iron Company’s prices for bars are:—Best 
Corngreaves, £6 10s.; Lion, £7 10s.; best Lion, £9; best best scrap 
pom £10; — —_ a —r “ai best — £11 10s.; best 

rngreaves plating, ; Lion ting, £8; Lion plati 
£9 10s.; best Lion turning, £11; best Lion rivet, £9; oie eet 
Lion rivet, £10; best Lion chain, £9; best best Lion chain, £10; 
best Corngreaves horseshoe, £6 10s.; and Lion horseshoe, £7 10s. 

Excellent bars, declared by the vendors to be little, if any. 
inferior to the best makes of the list houses, were plentifully offered 
at £7and at £6 15s. Second-class bars were 10s.; ordinary, 
£6; and common might have been had as low as £5 10s., a drop as 
to the last-named of 10s. per ton on the year. 

Hoop and strip makers complained of the scarcity of orders from 
local consumers, and makers of nail rods were not at all well 
furnished with orders. Common hoops were £5 15s. to £6 a ton 
and upwards, also a reduction on the year of 10s. per ton. Better 
qualities were quoted £6 5s. and £6 10s. Common strips for tube- 
making were £5 12s. 6d. upwards, likewise a drop of 10s. per ton. 

The demand for sheets showed most life, and every quarter this 
branch is becoming increasingly important as the output becomes 
larger and larger. Makers of their descriptions for stamping and 
for working-up p' did a fair business, and reported their 
order books as well placed. Working-up qualities they quoted 
£10 to £11; stamping sorts, £12 to £13; and best sorts, ss per 
ton. Tin-plates the same people quoted 16s. to 18s. for best cokes, 
and 19s. to 20s. for damn qualiti Some concessions had to be 

owed, however, on these rates to get trade. 

Makers of merchant and galvanising sheets did not do nearly as 
much business as they could have wished, and competition for the 
orders offering was severe. Prices suffered in 








Although £7 was the general quotation for singles, and some 


makers asked even £7 2s. 6d., it was scarcely a secret that in some 


instances they might have been obtained at something under 
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£6 15s., and while £7 10s. was mostly quoted for doubles, still 
clever buyers might have obtained supplies at £7 5s. A year 
ingles were quoted £7 5s. upwards; doubles, £7 12s. 6d. to 

and lattens, Thus, singles show a drop ot about 10s. ton, 
and doubles in proportion. Prices of sheets in the ones i 
state were very varied. Ordinary —, om | ranged from 
— Gd. to £11 17s, 6d. for 24 w.g., delive: Liverpool in 
undies. 

For boiler and girder plates the demand was very small, the 
keen competition of other districts resulting in much trade passing 
away from the Staffordshire mills. Tank plates were quo’ 
£7 10s. upwards; ordinary boiler plates were £8 to £8 10s., and 
best £9 to £9 10s. 

The pig iron trade languished, particularly in native sorts. 
Some lots of pigs from other districts of 500 tons and 1000 tons 
respectively changed hands here and there, but large sales were 

ti Shropshire and Staffordshire all-mine makers re- 
d their quotations as 80s. for cold blast pigs, and 60s. for 
hot blast, but in actual business supplies might have been easily 
had at 2s. 6d. per ton under these rates. Native part-mine Pigs 
were 46s. 3d. down to 42s., and cinder pigs down to 37s. 6d. 
to 36s. 3d. Spring Vale pigs were quoted :—Best quality, 52s. 6d.; 
second, 47s. 6d.; and third, 37s. 6d.; but contracts might 
have been placed at 1s. 3d. per ton less. yshire and Wilt- 
shire pigs were 42s. delivered to works, Northamptons 41s., and 
common Wigan 43s. Hematites from Barrow, South Wales, and 
South Yorkshire, were 55s. per ton. 

At Birmingham to-day—Thursday—the prices announced at 
Wolverhampton were confirmed in every icular. Hot blast 
all-mine pig makers, though quoting 60s., sold at 57s. 6d. and 55s. 
Makers who were firm at 60s. and 62s. 6d. could not sell. The 
demand in all departments was very flat. The Welsh Tin Plate 
Makers’ Association held their quarterly meeting, and quoted 
ordinary cokes 14s. and charcoals 17s. 

Early next month the annual meetings of the South Stafford- 
shire Ironmasters’ Association, and of the Iron Trade Wages 
Board will be held in Birmingham. 

To some hardware manufacturers the opening year has been 
fairly favourable. There are many contracts to be given out, and 
tenders are being sent in for Government supplies. More than 
before hardware manufacturers are putting themselves in a position 
to supply every class of article that can at all be said to rank 
under the individual industry or industries to which they have 
relation. Numbers of manufacturers are just now busily engaged 
in extensions of premises with a view to add other branches. The 
chief reason for this step is that commercial travellers have in the 
past quarter found that they could do best when they were pre- 
pared to take from customers ‘‘lines” made up of a very varied 
assortment of articles. 

The National Amalgamated Association of Operative Nut and 
Bolt Makers decided a few days ago in Birmingham that the asso- 
ciated masters had determined that unless the men assisted them in 
putting a stop to the underselling which was going on in prices, 
they would have to enforce a 10 cent. reduction in wages. The 
only way to do this, it was stated, was by withdrawing the opera- 
tives from those works where the proprietors did not belong to the 
masters’ association. The associa’ masters, in return, would 
agree to employ only men who belonged to the Nut and Bolt 
Makers’ Association. It was decided by the ting to withdraw 
all the men employed by the non-associated masters, and to 
— them whilst out of employment. The question is con- 
sidered by the operatives to be the most important which they 
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have had to consider during the last ten years. In the Birming- 
ham and South Staffordshire district alone they calculate that they 
will have to call out the men from twenty works of one size and 
another. 

There was much complaining on "Change on Wednesday at the 
delays in getting atone to the , arising out of a dispute 
between the Canal Company and the Mines 
sioners respecting the terms upon which the latter will consent to 
supply the former with water pumped from their mines. It was 
sta that there is little short of a general block of local traffic 
through the requirement that no lock over a certain area shall be 
emptied unless boats are ready to go through it from opposite 
directions. 

At a quarterly meeting this week of the North Staffordshire 
Coal and Ironmasters’ Association, held at Stoke-on-Trent, it was 
resolved that the support of the Association should be given to any 
steps which the Mining Association of Great Britain intend to 
take on the subject of railway rates, as proposed to be varied by 
the new Bills deposited in the House of Commons. These Bills 
were also considered, and after a lengthy discussion it was decided 
to give the British Iron Trade Association the aid of the Associa- 
tion in opposing the Bills. 

The Town Council of Birmingham, at their meeting on Tuesday, 
determined, upon the recommendation of their Public W: 
Committee, that by way of obtaining a locus standi they would 
petition against the Bill of the Birmingham Tramways and 
Omnibus Company, and they resolved to defer for another year 
their assent to any of the existing proposals for new tramways. 
ane ge eae ea Alderman i _ Moore, and 
others spoke very strongly upon the practice of speculating in 
tramway orders, indulged in largely by syndicates, who have no 
capital wherewith to construct lines. 


i Commis- 








NOTES FROM LANCASHIRE, 
(From our own ) 

Manchester.—Business is only just now settling down again after 
the holidays, and during the past week there has been little or 
nothing doing upon which to base any accurate estimate as to the 
actual state of trade. Generally, however, a dull tone continues 
throughout the market, with a want of confidence in the future. 
There is nothing to indicate any large weight of work ahead that 
is likely to give a stimulus to trade, and pig iron makers generally 
look forward rather despondingly, whilst finished iron makers are 
feeling seriously the pre ere of trade, and some of the local forges 
have only work to keep them partially employed. As 
prices, there seems very little probability of any material change; 
on the one hand they are generally admitted to have already 
touched about the lowest possible point consistent with legitimate 
trade, whilst, on the other, there is no present apparent likelihood 
of any appreciable upward move, and, apart from anything that 
may arise out of existing political complications, the coming year 
does not, so far as can be seen, promise more than a continuation 
of dull trade at low prices. 

The Manchester iron market on Tuesday was moderately well 
attended, but there was extremely little business stirring, and the 
few enquiries —— were scarcely sufficient to afford any real 
test of prices. here buyers had orders to place, and these were 
of no great weight, they were generally held over pending the 
result of the quarterly meetings, not so much that there was any 
anticipation of prices being materially affected, but rather because 
the present unsatisfactory condition of the market induces a very 
general hesitation in entering into transactions. ire pig 
iron makers are moderately well off for orders, and still quote 
41s. for forge, and 41s. 6d. for foundry, less 2}, delivered equal 
to Manchester, and these prices t t the average 


represen: 
figures for good district brands delivered here, although there are | } 


some sellers at as low as 40s., less 24. For hematites makers 
generally hold on to their recently advanced quotations, but where 
business has to be done, sellers have to come back to about the 
late low rates. For manufactured iron prices remain at about 
£5 10s. to £5 11s. 3d. for good ordinary qualities of bars, £6 for 
hoops, and about £7 per ton for local 
the Manchester district. ; 

The engineering works have for the greater 
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branches are concerned operations have generally been 
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with a fair amount of orders in hand. In railway t and con- 
structive work there is a considerable amount of vity ; locomo- 
tive. oper y have pw fa yond ~ of yd an oy oe 
carriage and wagon ers are busy, Messrs. ury an we 
besides carriage work, eet secured a large order from 
abroad for iron wagons. In bridge and girder work there is also a 
— deal of activity, and the new Lancashire and Yorkshire line 
rom Pendleton to 

of ironwork being given out. Boiler-makers, tool-makers, and ma- 
chinists are also mostly fairly well employed. 

The last monthly report of the Steam —— Makers’ Society 
records a slight decrease in the list of unemployed. The reports 
from the shipbuilding centres are also returned as rather more 
cheerful, a few orders having been booked, with the result that 
there is a lessened number out of employment. On the other 
hand, however, stationary engine and millwright districts show a 
serious decline, which is my Lame in the re} sent in 
from the Wigan, Preston, and St. Helen’s branches. With reference 
to the recent grant by Parliament for strengthening the Navy, the 
— observes that this may have an effect in time, but at present 
it only resulted in a limited number of men being put on over- 
time at Chatham and Pembroke Dockyards, but Portsmouth, 
Sheerness, and Plymouth do not show any revival whatever. The 
action taken by the Barrow Steel Works at the commencement 
the year with to the hours of labour is also referred to as 
follows:—‘“‘ In 1875 the trade was very much agitated by the action 
of the Barrow Steel Works introducing the longer hours’ system, 
and as the nine hours’ was only just established, much interest was 
taken in the matter.” The firm eae Ie number of the 
trade, but all society men were withdrawn, from then till now 
no society men have been em We have pleasure in 
announcing that with the new year this firm acknowledge and 
work their men only nine hours, which throws it m to our 
members. What is the cause for this course is not o declared, 
but the act is a voluntary one, and it can — be assumed that 
they are satisfied it is useless to ignore —_ longer the standard 
hours, but by acknowledging them they will in future have free 
choice of men and secure good legitimate tradesmen. 

Messrs. Spencer and Co., of Hollinwood, near Manchester, have 
in hand several special tools for some of the leading makers of 
large stationary aia for driving cotton mills, &c. Amongst 
them is a special bed, fitted with three compound slide rests, with 

ing attachment, for turning and shaping the grooves in rope- 
driving pulleys up to the a diameter. Also a large treble- 
geared aide and surfacing e lathe, with 24in. centres, to turn 
up to 12ft. diameter, with duplex pillar rests and compound slides, 
specially adapted for turning large w: ought iron and steel cranks. 
ere are also in hand two medium sized planing machines for 
heavy cutting, with several recent improvements; one with four 
tool-boxes, with self-acting broad traverse feed motion for finishing, 
to give l}in. traverse at each cut. The bed works on flat slides, 
which are becoming more generally adopted by the best makers. 
Amongst several hollow spindle lathes, with capstan rests, which 
the firm are making, there is a very powerful one for turning small 
crank pins in steel from the solid bar without forging, up to 4in. 
diameter. The firm, who also do a large trade in weighing 
machines and weighbridges for railway work, have recently com- 
leted an order for fifty machines for the Great Indian Peninsula 
ilway, and their patent steelyard, to weigh in two or more 
denominations, has been very largely adopted by the State and 
other railways in India. 

The New Year holidays, with the stoppage of both collieries and 
works, have caused practically a suspension of business in the coal 
trade during the greater portion of the past week. For house fire 
coals there has been a moderate demand, which, however, has 
been amply met out of stocks in hand, but in other classes of fuel 
there has been very little doing. A depressed tone continues gene- 
rally throughout trade, and the stocks transferred over to the new 
year have at some collieries been larger than has been known for a 
considerable time past. Prices remain without material change, 
best coal at the pit’s mouth averaging about %s., seconds 7s. 6d., 
common house coal 6s. 6d., steam and forge coals 6s., burgy 4s. 6d. 
to 5s., best slack 4s. to 4s. 3d., and common 2s. 9d. to 3s. 3d. 


per ton. 

Shipping during the past week has been quiet, with good steam 
coal delivered at the high level, Liverpool, or the Garston Docks 
averaging about 7s. 3d. to 7s. 6d. per ton. 

The Liverpool Journal of Commerce ina résumé of the year, 
states that, although during the past twelve months the pressure 
in the shipbuilding yards on the Mersey has been strong as com- 
pared with other parts of the United Kingdom, the kindred branch 
of marine ae gy | has, in a general sense, been far from brisk. 

Barrow.—I have to report that with the advent of the new 
year the prospects of the local hematite iron trade have slightly 
improved, though not to the extent either of justifying makers in 
putting up prices or inducing them to go in for an increase of the 
output. Btocks, I learnt, though they have been considerably 
reduced of late, are still large enough for any emergency in the 
way of new orders that may arise. The fact that makers are 

ing 1s. per ton on forward deliveries may, I think, be re- 
garded as proof of a legitimate expectation that the clouds 
will roll by shortly. The quotations for No. 1 are 45s. 6d.; 
No. 2, 458.; and No. 3, 44s. 6d. Makers of steel rails 
have a few more orders on hand, though most of the large works 
are still closed on account of the holidays. Heavy samples are 
quoted at £4 18s. 6d. per ton. The plate trade is fairly busy, and 
more is in hand than for some time past. Iron ore has expe- 
rienced an improved demand, but prices have not changed from 
8s. 6d. to 10s. per ton at mines. Coal trade steady. Shipping 
inactive and freights low. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

New Year's Day was spent by your dent at Penistone. 
The sad accident which took place at what is known as Barnsley 
Junction, within about 400 yards of Penistone Station, on the 
Manchester, Sheffield, and Lincolnehire Railway, has revealed a 
new danger in railway travelling, and once more brought into 

ial prominence the ount im of the axle. An 
excursion train from Rotherham and Sheffield to Liverpool and 
Southport left the former station at 7.45 on New Year’s morning. 
It was full of gers, —_ for Liverpool. At 5 o'clock a 
train left Ardwick for Kiveton Park. It picked up and 
trucks at Guide Bridge, Old Dinting, and Hadfield, and 

among those left when it started for Penistone were several 
belonging to Shireoaks, Waleswood, and Kiveton Park Collieries. 
A Shireoaks wagon, running back empty, was the cause of the 
mischief. The axle broke down, and threw the wagon on to its 
side. The accident appears to have been promptly observed by the 
driver, who immediately applied his brake—Smith’s vacuum— 
which seems to have acted effectively. But at the moment “‘ the 
fire was seen to fly,” as a witness remarked, the excursion train, 
travelling in the other direction, was within a few yards—‘“‘juet far 
enough off,” as the guard put it, “‘to see between the 
ines.” The excursion was ing at about twenty-five miles 
an hour; the —_ ~ between ten to twelve —— ao a 
tier ooh e passenger engine, re » and then, 
missing the three carriages next the tender, grazed the fourth, and 
completely smashed the fifth and sixth. The others had more or 
less damage to them. Four people have been killed and about 
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ity of this accident is the fact that the wagon which 
te owners, and the company, it is 
the loss of life and injury 


indley will next week result in about 8000 tons | Co! 





Bullhouse, no external examination revealed the flaw in the axle. 
Though the axle of the Shireoaks wagon appears to have been in 
very condition, nothing of its state was visible to the eye or 
responded to the tap of the examiner. How many wagons veo 
now be running belonging to colliery and other companies whie! 
are really unfit to travel? 

On the 5th inst. another axle of a mn broke near Waleswood 
also on the Manchester, Sheffield, and Lincolnshire Rail- 
way. wagons were thrown off the road and blocked both 
lines. In this case, as at Barnsley Junction, the wagon which 
broke down toa private owner, and was attached toa 
goods train travelling to Ardwick. There was, fortunately, no 
—~ train — on the other line at the time. 

The Steel Rail Makers’ Combination was expected to advance the 
eer of rails; the effect of the expectation was, for the time, to do so; 

ut from what I hear, it would appear that recent contracts have been 
taken at very low prices. The Great Northern wanted 15,000 tons, and 
several ] firms competed. One company (not connected with 
the associated rail makers) quoted £5 4s, 2d.; but they did not get 
the work to do. It fell to a firm in the Combination, who quoted 
£4 8s. 6d. ton. As the rails have to be delivered at Doncaster 
or Netford, the cost of carriage will reduce the price to about 
£4 5s. per ton. It is hard to see where a profit can be made at 


of | that 


figure. 
The steel wire-drawers at several leading establishments have 
been asked by their ee to submit to a reduction of wages 
stated to be equivalent to 20 percent. The request has been fairly 
considered by the men, who, seeing that the concession has been 
ted elsewhere, after a painful and os admit the in- 
Fastice of expecting Sheffield firms to pay 20 per cent. more than 
the manufacturers of Birmingham, Warrington, and other centres. 
On Wednesday afternoon the Barnsley magistrates committed 
William Haynes, a miner of mature years, to one month’s imprison- 
ment for smoking a pipe in the workings of the Stanhope 


Silkstone iery, near Barnsley, which is entirely worked with 
safety lamps. Notwithstanding the defendant’s age, the bench 
considered that no fine would be a sufficient punishment for such 


reckless conduct, defendant deliberately smoking a vipe whilst 
men were working all round him. It is a marvel explosions are 
not more frequent in the fiery Barnsley seam. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

NOTHING unusual occurred at the quarterly meeting of the 
Cleveland iron trade held at Middlesbrough on Tuesday last. The 
attendance was small, very few people being present from other 
districts. Consumers showed no inclination to buy largely at 
= quoted, and the general tone of the market might be 

escribed as melancholy. The unfavourable returns issued by 
the Ironmasters’ Association on Monday last contributed with- 
out doubt to the feeling of depression. For small lots of 
No. 3 G.M.B. merchants accepted in some cases 14d. to 3d. per 
ton less than they realised t week; but their quotations 
were, for the most part, at the old rate, namely, 35s. Gd. per ton. 
Makers are not urgently in need of orders, and maintain their 

ices, which are 30s. to 36s. 3d. for No. 3 for early delivery, and 
to 34s, 6d. for forge iron. Some merchants have sold forge as 
low as 33s, 9d. per ton. 

Warrants are 35s, 6d. per ton, but sales are few and far 
between. 

The stock at Messrs. Connal’s stores at Middlesbrough was 
52,109 tons on Monday last, being a decrease of 310 tons for the 
week. At Glasgow they held 579,485 tons, being a slight increase. 

No change of any moment is to be reported as to the finished 
iron trade. There are, however, some considerable enquiries in 
the market, and it is expected the demand will improve shortly. 
The mills have mostly resumed work after the holidays, but speci- 
fications come slowly to hand. There is no alteration in prices. 

The North-Eastern Steel Company’s works at Middlesbrough, 
and Messrs. Bolckow, Vaughan, and Co.’s. works at Eston have 
resumed work this week, and are fairly well supplied with ordeis 
for rails, The plate mill at the last-named works is still idle, but 
some large orders for steel plates have been secured. Work will 
be commenced so soon as specifications are to hand. 

The statistics issued by the Cleveland Ironmasters’ Association 
show that the make of pig iron of all kinds last month amounted 
to 204,030 tons, being an increase of 5351 tons, as compared with 
November. The stocks on December 31st amounted to 338,689, or 
an increase of 37,136 tons on those for November. The quantity 
of pig iron shipped was 68,52 tons, the principal items being :— 
Scotland, 37,265 tons; Holland, 8300 tons; Wales, 6427 tons; 
France, 4670 tons; and Italy, 3500 tons. During last year the 
make of pig iron of all kinds in the Cleveland district was 
2,484,340 tons, or 276,400 less than in 1883. Stocks have increased 
during the year 85,584 tons. The quantity of pig iron exported 
was 926,856 tons, or less by 65,959 tons than the exports of 1883. 
Of manufactured iron and steel, 374,193 tons were shipped, being 
an increase of 17,814 tons over the previous year’s shipments. The 
average price of No. 3 g-m.b. was 36s, 6d., as compared with 
39s. 10d. per ton in 1883. 

Messrs. Palmer’s Shipbuilding and Iron Company, of Jarrow, 
has, it is said, received orders to build three screw steamers and 
one sailing vessel. It has in hand two steel despatch boats 
for the Government, of which one will be launched in February. 
Messrs. Raylton Dixon and Co. are occupied with two large 
vessels and four smaller ones, and have now about 600 men at 
work. Nothing definite has been settled as to the wa of ship- 

ildi tives, but it is believed that an amicable arrange- 
ment will * shortly arrived at. 

The average net settling price of Northumberland coal during 
the quarter ending November 30th was 5s. 1°39d. per ton. The 

of miners in that county will therefore, under the sliding 
wales ment, be reduced 14 per cent. 

Messrs. RK. and W. Hawthorne, of St. Peters-on-the-Tyne, have 
just received the order for a pair of engines of 6000-horse power 
for H.M.S. Forth, now under construction at Pembroke ard. 

Mr. A. J. Dorman, head of the firm of Dorman, Long, and Co., 
of Middlesbrough, is still in a very critical state of health. It is 
several months since he was able to attend to business. Great 
sympathy is felt for him and for his family under the cireum- 





stances. Mr. Dorman is at present at Eastbourne. 
Mr. Sidney G. Thomas, principal inventor of the basic process, 
is also in delicate health. He is at Paris in lodgings, being unable 


to proceed to Algiers, where he spent last winter, and whither he 
is ordered to return when practicable. 

The report that the Spanish Government were about to raise the 
navigation or export tax on iron ore from 24d. to 10d. per ton 
turns out to be for the present a false . It is said to have 
originated in a sopenien preaen by the local authorities at 

, and to have reference to the manganiferous ores 
of that district only. If putin force it may affect the value of 
spiegel iron, but only to an insignificant extent in proportion to 
the selli rice. But, although recent fears have proved ground- 
less, it would be the height of folly not to take to heart the lesson 
they ought to teach. That lesson 1s to beware lest the da: just 
escaped should recur some future day. The iron and steel trades 
of South Wales now depend almost absolutely and entirely upon 
Spain for hematite ore. Other British iron and steel districts 
are more or less in the same position. It is in the power of the 
8 Government at any moment to check, and perhaps even 

-mate, these British b mage _ Some + they may use Feopnd 

wer , or under com ion; or they may 
a it ie ed mes some or other which we should 
otherwise refuse. Squabbles are often arising—to wit, the one about 
the admission of ish strong wines on the same terms as 
French light wines; to wit, the recent capture by us of a Spanish 
boat, the crew of which had been misbehaving off Gibraltar ; and to 
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wit, our possession of Gibraltar itself, which 
is to them always a sore point. Indeed, it 
should desire to punish or force England on any 
question, what more likely than she should ro 
off or handicap our supplies of ore, or threaten 
todo so, The remedy is to cultivate other sources 
of supply, and not to lay our plans as we are now 
so largely doing for dependence on her alone, 
We must, in short, have two strings to our bow 


or more. 
¢ pressure produced by want of employment 
is, to a certain extent, having a dem 
effect on the lower stratum of the population o 
the North. Stealing brasses and stealing coal 
has become quite a business at Middlesbrough. 
Thieves infest the neighbourhood of the ironworks 
—which are seldom walled in—and, after night- 
fall, they prowl about like so many wolves. 
ey find any engines, or shafting, or 
duplicate parts of machines containing brasses, in 
out-lying places, they post as patina one or 
more of their number, whilst others unscrew the 
nuts, take off the keeps, and make off with the 
brasses. This has been repeatedly done lately, 
and so far the thieves have not been caught. ‘3 
doubt there must be a receiver of stolen goods 
Caren yn them — but the police 
have not le to lay hands on him. 
Coal ee ‘is also going on to a serious 
extent. Woman, children, and boys, gene- 
rally Irish, come about the works at all 
howe, Ke rofessedly to pick up cinders from the 
tips. ey are fairly cautious what they take by 
day, for fear of being stopped and searched; but 
pad generally manage to loiter about till after 
and then, there being less fear of ee 
they ll the coal off the trucks found standi 
eir bags with it, and escape. If a watch- 
pod approaches, he hears a shrill whistle and 
distant footsteps, but finds no one near the trucks 
when he reaches them. Such are some of the 
minor difficulties which encumber the iron trade 
at the present time, besides the major one of 
unremunerative prices. 








WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 


Our industries do not show so much animation 
as I would wish to chronicle. Perhaps it is earl 
yet to form any opinion; and, in respect of pom § 
it is certain that any movement of the fleet such 
as we had this week would at once tell upon our 
coal trade. On Saturday last the collection of 
laden coal trucks on the sidings at Cardiff was 
greater than I have ever known it. Most of the 
principal firms and the ironworks companies 
were represented. It was quite a rueful picture, 
showing the ‘condition of things at the docks, 
and Darina ho absent ships and empty books. 

e last few days there has been a freer 
learance, and some contracts have been secured, 


nota a one by the Powell Duffryn Company for 
miralty requirements at Vigo, and by the 
pak Company for Gibraltar. 


Great interest was awakened in all coal circles 
by the orders given to the fleet this week. 
though, thanks to Barry, our coal depéts are well 


Cardiff sent off close upon 106,000 tons last 
week to foreign destinations; Ne 
has not recovered its buoyancy, ,000 tons; 
Swansea, which also suffers from the prevailing 
depression, figured better, its coal clearances 
being 38,793 tons. Judging from the shipping 
ues in, + aa show a tendency to mend at 

For inst eig! wanda seven vessels 





came into pom last week tin-plate and 
patent fuel ches are 

America still figures asa Geaiinen for tin- 
plates with the Swansea ers. Last week 1015 


tons went to New York, and 1236 tons to Phila- 
delphia. Prices remain low, and another bad 
feature I note is that stocks are accumulating, 
Makers of best brands are resisting the effort to 
bring down prices of ordinary coke plate below 
14s.; steel plates fetch 15s.; best Bessemer, 
15s. 6d. Ne clearing tin-plates 


wport has been 
oho Ine ae ones being fl 1 abe 
e Evence Coppee Company is ou at 
Cardiff with a capital of £8000, in hares. 
The object is the Dre and sao of coke 
ovens and coal-washing 
of the Coppee ovens and washing machines has 
been well shown at Dowlais and in the Rhondda 
Valley, and I quite anticipate a good future for 
the venture. It is a fact that in our 
coal valleys the utilisation of coal should be so 
neglected, and as for the production of bye-pro- 
ducts which could be so well attached to certain 
collieries, no one seems to pay any attention to norm 
It is not generally known that it is claimed 
in this — that the first discovery of colour 
from oe = mauve, &c., was made 
. the Valley’ of and was noticed by 
@ manager of a Bay mor level, who observed that in 
tarring the wheels the —_ falling into little 
pools on the tramway e brilliant colours, 
which had, however, — to do with dye 
stuffs, He tried to fix these colours, but failed 
until he was associated with a Lendon savant. 
The inventor died some time ago, leaving a for- 
tune of one million sterling. 
alana is little to record in connection with iron 
and steel. Experiments with the new condensing 
engine at Cyfarthfa have been of Works successful, 
The new plant at A agg Steel Works is of the 
tainly argo one Pry Sp hm age 
a of the steel works 0! 
has been spared, and 





Optarthte’ ith, ite vantages of latest — 
ing skill and ample water supply, must do a 
ing trade if any trade is to be done, whi oot 


course, is = ye @ question of time. The longer 
life of a steel rail, compared with that of iron, 
and the general depression of the country, have 
told hitherto but steel rails must be had. 

There has been a difficulty with the railmen at 
the Goat Mill, Dowlais, consequent upon work 

let out by contract. 

A colliery in the district has been: stopped, 
and the creditors written to by an accountant, 
asking for time until a report has been prepared, 

The Plymouth colliers are beginning a crusade 
against ee medical arrangements, A pre- 

eeting has been pone 
— ion of work at 
e 


There ion been a 
Llantwil Colliery, hilly. stoppage was 





due to an accident in connection with the winding 
engine. Mr, Beacham, eee pee 
? The trike at Gommelo C0) Bed: ie but 
e strike a ‘mg ty ues, bu 
efforts are on foo wmglos it is to be hoped, will 
bring about a satisfactory Lhe The 
Pentwyn dispute has been settled by arbitration ; 
F gacedpetypnl aa per ton for cutting, with 
174 per cent. added. 
most satisf report of the condition of 
the Penrhiwceiber Colliery wor! has been 
eye | an exploring pa 


reflecting much to 
the t of the manager, 


. Bevan. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE New Year holidays, although not of such 
long duration as was e , have rendered 
b very dull this w The inquiry for all 
sorts of iron has been comparatively poor, the 
total — being only 4557 tons, as against 
5815 in the preceding week and 5190 in the corre- 

week of last year. Makers have done 
little in the course of the week, but the probabi- 
lity is that in coming weeks a better i inquiry will 
be experienced. As a result of the small ship- 
ments, the stock of pigs in Messrs, Connal and 
Co.’s stores mn increasing, and is several 
hundred tons ame. wd than it was a week ago. 

Business was done in the warrant market on 
Monday at 41s. 114d. per ton cash. On Tuesday 
forenoon the market was depressed by the un- 
favourable returns issued for the past year of the 
Cleveland iron trade, and 41s. 104d. was quoted ; 
in the afternoon a slight im rrr nga too place, 
and buyers were at 41s. 11 Business was 
done on Wednesday at Id. 4 42s. 3d. cash. 
To-day—Thursday—the tone was stronger, with 
business at 42s, 44d. cash. 

The slow inquiry for makers’ iron has naturally 
po upon the quotations, which are for the — 

ower, as follow:—Gartsherrie, f.o.b. 
tle r ton, No. 1, 52s. 6d.; No. 3, ifs. Oa; 
Coltness, 56s. 6d. and Bis. 6d.; loan, 
and 51s. 6d.; Summerlee, 58s. and 47s. 3d “3 
53s. and 48s.; Carnbroe, 49s. 6d. and 
478.; Ciyde, is. 6d. and 44s.; Monkland, 43s. 6d. 
and 4 3; Quarter, 43s. and 40s. 9d.; Govan, 
at ‘onion 43s. 3d. and 41s.; Shotts, at 
6d.; Carron, at Grange- 
specially selected, 58s. 6d. ) and 48s.; 
> at "ness, 45s. 44s.; Glengarnock, 
at ry ~ Seg 49s. 6d. and 43s.; Eglinton, 44s. 
and 41s.; Dalmellington, 47s. 6d. and 43s. 6d. 

There has been a rather better feeling manifest 
in the manufactured iron trade, but it is not easy 
to see upon what actual data it is based. Of 
course, the least improvement in the demand for 
mallea “y iron or steel of advantage in 
present circumstances, when anbusies are 80 
much reduced. A few orders have been booked 
in the shipbuilding trade of the Clyde, but much 
more are required to place it in a prosperous con- 


dition. There are some ap neces of a 
revival in the shipbuilding e on the east 
coast. 


The week’s shipments of iron manufactures 
from G w included six locomotives, valued at 
£16,460, for Calcutta; six do., £11,674, for 
Bombay ; £9500 worth of machinery ; £1700 
sewing machines, chiefly for France; a small 
aon steamer, valued at £3900, shipped for 
Rangoon ; £7250 general steel s; and £28, 
iron manufactures of various escriptions. 

In the past week the coal trade has been quiet 
in consequence of the holidays. At Glasgow the 
—_ of coals were scarcely a half of the 

pom te i | quantity. There were 234 tons 
a rom Greenock, 1469 from Irvine, 
from Ayr, and 7460 tons from Grangemouth. 
The coal business of the past year, so far as the 
shipments are concerned, is regarded as "+ 
tory, the entire quantity sent away being full: 
ee ore ee ee year. There rom 
course, been a considerable decrease in the 
amount of the home consumption, because of the 
greatly curtailed requirements of manufacturers, 
e domestic consumption also exhibits a 
marked decline, The quotations are without 
alteration. 

The Walkinshaw Oil Company has closed two 
of its shale pits at Inkerman, and the miners have 
ere 

The li tors of the Uphall Oil Compan; 
have quensated a report to the shareholders, which 
shows that the 7. of the nine months 
ending 3lst December has resulted in a loss of 
£164, and this notwithstanding that Young’s 
Company, with which the concern is now amal- 
gamated, had conceded that no capital py od 
tion was to be deducted for that a. 
been agreed that the oe er be 
that the books, &c., be handed over to Young’s 
Mineral Oil Company. 








THE Tarakeswar Railway was Seeet opened 
on the 5th inst. b: Benge ice: e Lieu- 
tenant-Governor o ot the first 
broad gauge railway eabatel = private enter- 
prise in India. 

MANCHESTER AND THIRLMERE.—The Water- 
works Committee of the Manchester Corporation 
have resolved to ask the Council for authority to 
= the works necessary for conveying the water 

irlmere Lake to Manchester, for which Parlia- 
mentary powers were obtained five years ago. 

Nava ENGINEER APPOINTMENTS.—The fol- 
lowing appointments have been made at the 

Admiralty: — James Lane, engineer, to the 
Hibernia; and Benjamin J. Barnes, engineer, 
to the Pembroke. omas F, Brown, en, noord 
to the Falcon, William Walker, (5), chief engi: 
neer, to the Decoy; and William T. Paul, 

t-engineer, to the Temeraire. 

Roya INstiTuTION.—Professor H. N. Morley 
will on Tuesday next, January 13th, begin a 
course of five lectures, on ‘* Colonial “Animals; 
their Structure and Life Histories;” Professo 
Dewar will on Thursday, January 15th, begin r 
course of eleven lectures, on ‘‘ The New Che- 
mistry;” and Dr, Waldstein will on Saturday, 
January 17th, begin a course of three lectures, 
on Gh Greek Sculpture, from Phidias to the 
Roman Era.” The Friday evening meetings will 


, on January 16th, when Professor Tyndall 
give @ di:gourse on "6 Living Contagion,” 





THE PATENT JOURNAL. 


ee ee a ee 


oe” It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent cy po mar 
have caused much unnecessary trouble ai noyance, 
both fs thanedess.and to the Potmbaties-& 

giving the number of the page of THz ENGINEER at which 
the nr opment them the ep me to, instead of 
giving the ee — of the The 
mistake has been made by looking a Tue Evoineer 
Index, and giving the numbers there found, which only 
refer to the pages, a? ee those pages and 
Jinding the numbers of the Specisication. 


Applications for Letters Patent. 
*,* When be rm have been ‘‘ communicated,” 
“name an address of the communicating eae 
printed in italics. 


830th December, 1884. 
17,013. SHurrie Tonaves, T. Felton and R. Bleasdale, 
Manchester. 
— Ky Licutinc Apparatus, H. Defty, Man- 


ester. 
17,015. Currinc Macutves, T. Baum, Berlin. 
17,016. Greene and CuirpineG Potatogs, &c., E. Birch, 





anchester, 
‘= ELECTRICALLY a a the Leve of WaTer 
£aM GeneRaTorS, B. H. Thwaite, Birkenhead. 
17,0 018. Hinces, J. J. Jones, Birkenhead. 
17, 619. SUPPORTING ee Ex.ecrric Lamps, 
C. Walker, Darli: 
17,020. _ -HOLE PLUG for "Beer Cass, E. Reynolds, 


Beighto 
17,021. Teecemen, G. Poyser and T. A. Amies, 
bourne. 
17,022. Packine for Steam, &c., Pistons, A. MacLaine, 
17,023. Jomnts, &c., for Water Tube Bowers, C. C. 8. 


P, g - 
17,024. Pervious Fire-pricks for Frre-crates, F. T. 
Bond, Gi 
London. 


joucester. 

17,025. VeLocirepes, J. A. Deering, 

17,026. Games, A. F. A. Vogelsang, Philadelphia. 

17, 027. ComBINED SELF-LayING KalL WHEEL, C. 8. 
Young, Lozells, near Birmingham. 

17,028. APPLYING MaGnetism to Boots and Sxogs, J. 
Holbrook and ©. D. Wiltshire, Bristol. 

17,029. SiLencinG the ExHavust of Gas Motor EncINEs, 
pt Williamson, J. Malam, and W. A. Ireland, 

17,030. ‘ARY Encines, W. P. Thompson.-—(J. Har- 
rington, U.S.) 

17,031. Drawine Exuipses, W. P. Thompson.—(H. 7. 


, UL 
17,032. ELevators, &c., for Excavatine, &c. 
A. Musker and C. W. Vaughan, Liverpool. 
17,0383. Roastine Correz, ac., A. M. Clark.—(W. H. 
Bruning, U.8.) 

17,034, Gatvanic Batrerizs, G. Nifosi, London. 

17,035. Stopperine or CLosine KortTies, U. Davage 
and W. Goodall, London. 

17,036. Sprine Batances, J. de L. Watson.—(A. A. 
Watkins, Hanover. 

17,037. BREECH-LOADING Firz-arMs, &c., D. Bentley, 
London. 

17,038. Compounp ArMouUR-PLATES, J. H. Johnson.— 
(Marretl Brothers, Rive de Gier.) 

17,039. Drymsag CHampers for Dryinc FouxpDEr’s 
MovuLps and Corgs, R. Buchanan, London. 

17,040. Winp Gauce Arms, W. Graham, London. 

17,041. Dewrar Enoives, D. Brown, London. 

17,042. Bezarinos for BLock and PuLLEey SHeaves, G. 
Hughes, London. 

17,043, Water Cranes, R, J. Ransome and R. C. 
Rapier, London. 

17,044. INTERNAL py tor Borries, W. R Lake 

. Roor' nd 8. and 0. Teitehelt, U.S.) 
17,045. ‘steerer. for Ivory, W. K. Lake.—(J. 


17,046. "“encavame Vesse.s, J. Douglas, London. 

17,047. Sarety Appiiances for Lirts, H. J. Haddan.— 
(J. Brandt and G. W. von Nawrocki, Germany.) 

17,048. Automatic SareTy APPARATUS for Bortans, T. 
R. Shillito.—(J. Roebruck, Aachen.) 

17,049. ConpENsING Exnaust of Enoines, A. Greig, 


don. 
17,050. Or Lamps, F. H. W. Livesey, London. 
17,051. Couptines for Carriaces, P. Jensen.—(L. 


, EARTH, 


Koppel, Dresden. 
17,052. THERMO-VENTILATING Stoves, P. Jensen.—(L. 

oppel, : 
17,053. Evevators, &c., H. E. Newton.—(G. H. Rey- 


» U.S.) 

17,054. Apparatus for Sarppinc Coat, P. G. B. West- 
macot ndon. 

17,055. Burnisninc Epces of Boots, &c., W. R. Lake. 
—({The Beaudry Edge Setting and Heel Burnishing 
Machine Company, U.S.) 


8lst December, 1884. 
17,056. Marzrtat for Boats, R. 8. M. de Ricci, Kings- 
ton-on-Thames. 


17,057. BREECH-LOADING Orpnance, J. Needham, 
Hammersmith. 


17, seg PREVENTING the SLiPpinc of ENGINEs in GREasY, 
, WEATHER, T. R. Shelley, Smethwick. 
17; 088. SLEEPERS, in for Raitways, J. C. Bunten and 
A. Murray, @ 
17,060. Comcousp Apateane Pomprne Enarnes, A. B. 
rown, Glasgow. 
17,061. StaRTING ENGINE, D. Rankin, Glasgow. 
17, 062. Merattic Hanpies for ForNITURE, I. White- 


Birming! 
17,063. 68, BTOPPERING and Oprentne Borties, H. Coch- 
rane. 
17,064. Lupricatine Suartinc, E. Whiteley, Halifax. 
17,065. Peat or TurF Fir&-LicuTer, C. G. Satter- 
thwaite, Ancoats. 
o> PREVENTING the aan of Air, &., Past 


verpoo! 
._ yg Ate IxJEcTOR, C. L. Jackson and J. Westley, 


ester. 
17,068. ReEMovaL of Waste MaTERIALs from CLAY Pits, 
&c., W. P. Thom .—{L. Turpain, Les Colettes.) 
17. 068. Solas XTINGUISHERS, A Sievers, Glou- 


7,070. ‘Canoutan, or Ovat Hoiiow DoveralL Jornt, 
a Ray, Sunderland. 

17, ied ERAPEUTIC INHALER for PuLmMonarRy Dts- 

H. H. ——s r, Anerley Park. 
17 "072. La... Tittinc Barres, &c., H. 
Meadows, ee alla 
17,073. Umprewias, &c., H. J. Felton, London. 
17, 074. MeTAL BeLTixa for Macuinery, F. T. K. 


» Liver 

17,075. Movaste Pens for PHEASANT Breepine, J. J. 
D. Paul and J. Sendall, London. 

17,076. PREVENTING Down- er and yg Up- 
—— for Cuumeys, &c., E. and J. M. Verity, 

17, ~4¢ By Gas by Exectricity, P. M. Justice.— 

W. Weiss, United States.) 

17, oe. InsuLators for ELECTRICAL Conpucrors, P. M. 
Justice. —(A. L. James, United States.) 

17,079. Banp Brake, J. Jackson, London. 

17) 080. Paste or Dovon, R. — London. 

17, 081. Packine Tra, &c., J. Dick, Glasgow. 

17, "082. Merauuic Packine for Prstoy- -Rops, R. White 
and N. 8. Hawks , London. 

17,083. TREATING VEGETABLE Fisres, J. Smith end P. 

icolle, London. 

17. 084, PREVENTING CoRROSION, &c., in BorLers, A. J. 
Marquand, E. Hancock, and J. R. Powell, London. 
17,085. Locks or FASTENINGS, R. C. Jones and J. W. 

Cunningham, London. 
17,086. Nut Lock Wasuer, H. Bosshardt, London, 
17,(87. ADVERTISING, Sir R. H. Roberts, London. 
17.088. Dkor-powN SMALL-ARMS, J. F, Swinburn, 
London, 





17,089. Bauances, &c., for Weicuina, J. M. Napier, 
17,090. Propuctne Rarip Motion of Rotation, &., E. 
London. 


17,091. NETIC-BLECTRIC H. F. Joel, 
17,092. manny Now Bout al 1—(G. Kott- 


17,098. 093. WuHEELs, 


G. W. 


, by | 17,094. TREATING aa emer of Rooms, J. 8. 
Williams, 


Riverton, U. 
17,095. TREATING SEWERS, ‘&e., J. 8. Williams, River- 


n, U. 

17,096. Makin INCANDESCENT Lamps, J. 8. Williams, 
Riverton, U.S. 

a Treating Metaxs, J. 8. Williams, Riverton, 


17,098. ConTroLiine AppLiances for the TRaNsFoRMA- 
tion of Matrer or Forces, J. 8. Williams, Riverton, 


U.S 
17,099. Coxpuctinc DisTRIBUTING Marre, &c., J. 8, 
W , Riverton, U8. 
17,100. Conpucrixa Disrareotine Matrer, &., J. 8. 
W verton, 
17, — STEERING APPARATUS, A. J. Bickmore.—(L, 
, Strassburg. 


17, AG Execrixo , Prisms, C. D. Ahrens, 


17,103. ‘Fumes Wixpow-siisp Larus, A. Mullord, 


on. 

17,104. Recorpine the Score in Lawn-Tenn1s, &c., 8. 
Morrison, London. 

ap eames Friction Ratcuets, A. D. Simpson, 


mn. 
17,106. Preservinc or Improvine Liquips, H. J, 
Haddan.—(P. Prat, Lanildut.) 

17, a Evectric Dynamo Macuaines, W. H. Whitfield, 


17,108. CarBureEtTING Gas for LicuT1nc Purposes, W. 
G. Little, London. 


17,109. Lace-ciippinc Macurixg, J. H. Johnson.— 
(The Wilcox and Gibbs Sewing Machine Company, 
United States. 

17,110. Bui.t-up Cranks, W. Putnam, London. 


lst January, 1885. 


1. Macuines for Sewine Butron-HoLes, J. H. Tyler, 
London, and F. Cameron, Glasgow. 

2. Operatine the GuIDE bine? &c., of Figg maser, 
for Spixninc and DovusBLinc Freres, 8. Tweedale, 


ax. 

8. Mountine, &c., the Guipe Wires of MacHivery 
for Spixsinc and Dovsiine Fisees, 8. Tweedaie, 
Halifax. 

4. Generatine Steam, B. H. Thwaite, Tranmere. 

5. Tricyces, &c., J. Cheshire Birming! 

6. Sprxpies, J. W. Shepherd, W. Ayrton, and C. Siddall, 
Manchester. 

7. Nut, Bott, and Screw Buayxs, E. K. Dutton.— 
(Liiben and Buhse, Berlin. 

8. Motor GovERNORS, H. J. H. King, near Stroud. 

9. Rim Locks, &c., J. Hill, London. 

10. . ADJUSTING the Drivine CHAINS of Sar.ty 


Bicycuzs, F. J. 

a omega and CHAIRS iar theapenen J. Riley, 

12. Prepesbeired, 2 C. Turner, Bristol. 

13. Kerrues, &c., Ric’ Liv L. 

14. SIGNALLING eases for Rattways, J. Kcnnedy, 
Liverpoo! 

15. Tricycies, &c., J. A. Griffiths, Liverpool. 

16. Cover for Protectixe Gas Baas, A. McNeill and 


ai W. Vining, = l. 
Ramsden, Bramhope, near 


Hay-makers, T 

oo 

18, GuaRps for Hats, W. Watson, Glasgow. 

19. Buzacninc Kiers, R. H. Ainsworth ‘and EB, 
Manby, London. 

20. AvToMaTIC ALARM WuistTLEs, A. 8. Garvie, Leith. 

2\. Hyprants, J. W. Mathews, Newcastle-upon-Tyne, 

22. Process of FreRMENTATION in order to PREPARE 
Avconotic Sotvutions of ARomMaTIC COLOURING 
Matters, J. H. Loder, Netherlands. 

23. Openinc, &c., SasHEs, VENTILATORS, &., D. 
Aubert, London. 

24. a a Wire Fencixc, J. McDonald, 


= Txprcarrso ton ¢ on Watcues, &c., D. Osborne and 
Ss 

. MANUFACTURE, 7% of HERMETICALLY -CLOSED 
Cans, &c., T. H. Cam: 

7. W 
Brothers and Kléber, Rives, Isére.) 

a. ~e of Roors into Foon, G. 8. Parkinson, 

ion. 


29. Coatep MeTa.Lic Tunes, F. Madeley and A, Old- 
ham, London. 

80. CoLourntnc the Epcss of Vetvet, &c., E. Weild 
and H. Rickards, London. 

31. INCANDESCENT Lamps, R. A. Lee, London. 

$2. —— BatTERIzs, = 8 E. Chaster and R. A. Lee, 


88. BicycLe Lamps, F. Powell & F. Hanmer, London. 

34. Scourine, &c., Macuines, E. —~ Leeds. 

35. VELOCIPEDES, cM Linley, J. Biggs, and G. G. 
Tandy, London. 

+ Lamps, W. J. Clapp and W. Sandbrook, 


37. Taps for Drawixe Liquips from Casks, J. C. 


40. 
41. Exrractine ALcoHOL from Coat, A. Collingridge 

de Gobard, and A. de la Roche, Paris. : 
42. Biorou BRAKES, H. J. Haddan.—(K. Marschiitz, 


43. Jeomme INLAID Fioors by Steet Prvs, V. Bitzen- 
hofer, don. 
a Doc Kennets, L. Q. Kermode, London. 
W. Gummer.—(J. Gummer, U. A 
6, Kae for Dryinc Matt, P. Platt and J. 


London. 
47. GLoves, &e., TJ J. Gamble, London. 
48. GALVANIC BATTERIES, CG son Bg London. 
49. CommunicaTING Heat to CrLinpsrs, H. Ktihne.— 
(R. Proell, Dresden.) 
50. Pocket Inxstanps, A. J. Boult.—({C. EB. Courtois 
and B. Reinié, Argenteuil. 
51. FEevr Surepers, G. Hill, London. 
52. Couptines for VEHICLES, A. J. Boult.-(C. L. 
Schulze, Berlin.) 
58. Rartway SIGNALLING, H. J. Gardner.—{C. D. Tis- 
dot, U.S.) 
54. Reew, &c., Hotper for Szewisc Macuines, W. 8. 
Simpson, ondon. 
55. Drivine Bexts, H. Simon, London. 
56. Reece DETONATING SIGNALS upon LINEs, J. H. 
hnson.—{G. Lorand, Chatellerault, and E. Gaupillat, 


Pa ris.) 
57. Coenen G. Quick, London. 
58. Brewine, A. Manbré, London. 
~ FLEXIBLE awe PF. C. Nutter, London. 
60. Roorine TiLes, H. W. Robinson, London. 
2nd January, 1885. 
61. - Naa DisTRIBUTOR, W. 8. Biffen and C. G. Gill, 


Lon 
62. Macsuen for Currme Fites, &c., R. Denison, 
Cheltenham. 


39. EUPHORBIA swan 8. R. Hi 
Kerties, W. Sto 


*, Cure Bixpers for Hoipine SHEEts of Paper, T. 
E. Lewis, Liverpool. 

64. Trees of WHEELS for Bicyciss, &c., J. Hudson, 
Birmingham. 

65. Arrives a Ristne Box at on or EACH END of the 
Gorse Part of a Loom by means of Tapprts, J. T. 
Jowett, Farsley, near Leeds. 

66. Case for FLowers, W. Cutler, Birmingham. 

67. Tinnrne Crrecies, Ovats, &c., Piates, J. R. 
Turnock, Loughor. 

68. Beunrast Tin-pLates, &c., J. R. Turnock, 
Loughor. 

69. Hor and Coup-waTgR VALVES, J. C. Threadgold, 
Luton, 
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70. Door Lock Furnirurk, E. R. Wethered, Woolwich. | aluminium, which yg on tiingomal: genes. directly by the journal wu the fusing of the plug, | adjusting and su > Be 
7 PorTABLE OVENS, 3. G. Richmond, Hammersmith. ting sodium vapour and volatile com: ie and of | su > tial Ayn} ona deemed. (2) The com- etgeting ond supgetiing ber thovgmnt in bearings in, the 
72. Toous used by Rivetrers and Lasers, A. Bailey, aluminium in two separate vessels or and in | bination, with a shaft journal bearing, of a fusible poy tye oe RA a ae 

Finedon. mingling the vapours thus d in the nascent | head retained on the bearing, and a bell lever | as to epemahe exielly 
73. Door Larcues and Catcues, W. Sanderson and T. seat ins thind Sensei, whewetn the eye connected with the fusible head, and to be bar and poyhe wry Fy = the 

A. Moffit, London. other, substantially as described. (2) The struck by a t on the shaft w: the ble head poe J pulley mounted on a shaft fixed 
74. Dywamo-ELectric Macuing, W. H. Beck.—(Z. ae eae a Se = ich consists in . =o, a as ad on (8) The Se |= substantially as set forth. 

isch, Paris. mingling in a chamber or receiver jum vapour an: ion, an engine, a pleymkay RAIN yton 

75. Hotpsr and Swircx for Incanpgscent ExEctRic | a compound of aluminium, also in vapour form, said | supported thereon, and fusible plugs held in the wrist aT. Gnas Pine King Sundielier, Dayton, 

Lamps, A. Grundy, London. sodium vapour ined in the t state | pin and connected by wires to the clappers of the bell, Claim. —<(1) Ina veoding machine, the colter g, with 
76. SruppEep ConnsoTinc Link, T. H. Lester, London. | by heating in a separate vessel or retort a mixture of | substantially as described. , The combination, with the split co heel O, secured to the hoe shank G, 
is . eee ae +4 rane, Land — Foon, F. rd a sodium’ compound with ch eres ae usly thorcee at th pi A E RE ieee ar and 

IMALS in case IRE or . vapour ously " e pivo' lever E, She parts being oa adapted 
lemme: tae produced im the nascent state in another veesel or | end with the bridge c by afusibie head C, and provided oe eS oo grain Grill 
an 


79. CAPSTAN Evyarne, J. W. Brooke, Lowestoft. 
80. Te.escoric Spirit Stove and Kerr is, J. W. Jones, 


London. 

Si. Sores for Lawn Tennis Boots and Sxoss, C. K. 
Gibbons, Newcastle-on-Tyne. 

82. SarecuaRp acarnst the Burstine of WATER-PIPES 
from Frost, H. Curzon, London. 

83. a Non-aLconotic Drink, T. F. Wilkins, 


on. 

84. Dryinc Trays, E. M. ——— London. 

85. Assortinc GRANULAR, &c., Materiats, J. H. 
Johnson.—{ Nagel and Eh Hamburg. 

86. Wasnine, &c., Frsrovs Rasseeern H. Giesler, 
London. 

87. Spriveiess Locks, C. D. Douglas, London. 

88. Loose Pomrrs to be used on Tramways, P. A. 
Bourke, London. 

89. Packacrs for the Conveyance of Fiowers, &c., 
J. W. Hoffman, London. 

90. Curistmas, &c., Carns, J. F. Bennet, London. 

91. Srarras for the SHIPMENT of Coat, &c., 8. Butler, 
London. 

92. DovsLe-crusHinc SucaR-caNE Mius, T. Dale, 
London. 

So Sime Vatves of Enorves, J. Milner, 


mdon. 
94. Desiccatinc the Arr Suppty to Furnaces, C. 
rane, ion. 


8rd January, 1885. 
95. Tanpem Tricycies, W. E. Hart, Wolverhampton. 
96. Hotprxe Cut Fiowers, E. J. Guy, Nottingham. 
97. Boor and Smog Lasts, W. E. Partridge, New 
tt. 


Osco’ 
98. Crostnc and Opentne Bort.es, 8. Bunting, Dublin. 
99. Bruuiarp TaBes, H. Gibson, St. Albans. 
100. oe &c., Heavy Guys, E. Kent, Shep- 


101. Hines, T. Greenwood, London. 
102. Drawina KircuEen Fires, &c., C. E. B. Holt, 


103. Securnrxc Suutrrie Pecs in Looms, T. A. Green- 
wood, Halifax. 

104. Preventine Rvuos, &c., being Unequatty Cut, J. 
Beever, Halifax. 

105. ae. R. F. Brocklebank and C. F. 


106. Domestic Ketries, &c., D. Massey, Manchester. 

107. Garpen Suears, W. Wilkinson, London. 

108. Pocket Saws, F. Thompson, London 

109. Bearrscs for AXxLEs and SHAFTs, J. Barkby, 
Sheffield. 


110. ReversiBLe Suret Curr, E. W. Whiffin, London. 

lll. Covptiyes for Pipzs, Hose, &c., N. Thompson, 
London. 

112. Sream Gewerator, W. E. Gedge.—(P. L., J. A 
and L. Buisson, St. Etienne. 

113. Povcues for Tosacco, Cicaretres, &c., R. L. 
Hickes, London. 

oe Sroves and Baxers’ Ovens, C. Morfit, 


on. 
115. Heatmyc Arr and Fiurps, J. A. and / A. Clarke, 
London. 


116. Apsustrrc Batis or Roiiers in aaspaten, J. 
Jackson, jon. 

117. Cum«Ney-pots, J. Bennison, London. 

118. Recutatine the Fiow of panmeng i. L. and J. L. 


Shorrock, A: 
119. omen bg H. Favarger, London. 
120. Lamps, F. Plaister, London. 

121, Groves, E. G. Colfman and . Billson, London. 

. E. Bussey and J. 8. 


n. 
= tar ag reed and Dovs.ie, J. H. Burton 
d H. Sands, 


124. Grats Rotter el H. J. Sanderson and J. W. 
Gillespie, London. 

125. ArR-HEaTING Apparatus, H. J. Haddan.—(J. 
Dyharcabal, Bayonne.) 

126. Frurer Presses, J. Norman, London. 

127. RerrRIGERaToRs, 8. London. 

128. Fasrenrc for Stuns, R. J. 8. Joyce.—{J. P. G. G. 
W. Sohn, Barmen.) 

129. Drais of Timepreces, C. Fincken, London. 

130. Heatine and Cooxine, A. Martin, London. 

131. Sampte Racks for Boots and Sxozs, 8. Smith, 
London. 

132. Generatine Gas, H. Hutchinson, London. 

133. Matrresses, &c., M. Phillips, London. 

134. Waconettes, &c., J. B. Ellis and 8. Whiteley, 
London. 

135. ORNaMENTAL Surraces, A. Otz, London. 

136. Grrpers, A. M. Clark.—(E. A. Werner, U.S.) 

137. E.ecrrotysis, 8. Pitt.—{J. A. A. Follod, Paris.) 


5th January, 1885. 


138. Tricycues, J. R. Bell, Liverpool. 
139. HoLpEeR of Wire, &&., A. Nightingale, Birming- 


140, Brackets, J. J. Rugg, Birmin; 

141. Exnavustine Apparatus, M. Evans, London. 

- Townsley wad. Wicks to Ed R. Hitchin, 

143. ENSILAGE, Cc. R. Clark, Stoke-on-Trent. 

144. ORDNANCE and CarrTRincEs, J. H. Dunn and A. 
C. Cronin, London. 

- IxcoMBUSTIBLE Composition, J. and T. Tulloch, 

146. ~ Encore, R. W. Hewett, Birmingham. 

147. RapipLty Propucine Vacuum, E. Creed, London. 

148. Hawpiine Reins, W. Horsfall, Halifax. 

149. Watcues, &., C. T. Burrows, London. 

150. Burtons, T. F. N. Finch, London. 

—— Oxive of Barium, L. Q. and A. Brin, 





152. Breecs-BLocks and CarTripcE Extractors, H. 
W. Holland, London. 

153. Maxine Wixe from Dates, W. H. and H. H. Bliss, 
Anerley. 

154. Evecrric Te.ecrapns, A. Muirhead, London. 

155. Surps’ Steere Apparatous, G. D. Davis, London. 

156. Manuracrurinc HaLocen Sats of ALUMINIUM 
and Bery1, L. A. Groth._(R. Gritzl, Hanover.) 

157. SeparRaTinc Oxycen and Nrrrocen from ArTmo- 
SPHERIC Arr, L. Q. and A. Brin, London. 

158. Soap, J. B. Spence, London. 

159. Mawvuvacturine Soap with Bye Propucrs, J. B. 
Spence, London. 

160. Brick Mou.p Srock, T. E. Fielder, Binfield. 

161. ApsusTaBLe Cranks, J. G. Hinnell, London. 

162. Propuctnc Imitation Or Partines, B. J. 

.—{R. Vidau, Fano.) 

163. Spmvnrnc Corron Yarw, T. T. Abbot, London. 

164. Apparatus for ReocisTeRING the Time of ATTEN- 
DANCE Of a WatTcuMan, T. Morris, London. 

165. Apparatus for MeasuRING ELECTRICAL CURRENTS, 
J. V. Jones, London. 

166. Fastenrnc Devices for Gioves, W. R. Comings, 
London. 

167. Utiisation of Bye Propucrs of GALVANIC 

Batreries, J. Rapieff, Barnet. 


SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 











308,152. Process or ExTRactINe THE MeTaL ALUMI- 
NIUM, William Frishmuth, Philadelphia, Pa.—Filed 
December 5th. 1883. 

Claim.—{1) The process of producing metallic 


retort from aluminous material. (8) The process of 
producing metallic aluminium, which oreo Ba 
an e 
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simultaneously generating sodium vapour and the 
double chloride of aluminium and jum, also in 
vapour form, in two separate vessels or retorts, and in 
the two thus obtained in the 
nascent state in a third vessel, wherein they react 
upon each other, substantially as described. (5) The 
— of extracting metallic aluminium from its 
ds, which ists in converting such 
rs material into the form of va by heat- 
ing it in a vessel or retort with chloride of sodium 
and at the same time subjecting it to the action of a 
stream of chlorine gas, and in ming! ina ber 
or receiver the ur of the dou chloride of 
aluminium and um thus obtained with sodium 
vapour simultaneously generated in another vessel or 
retort by heat a mixture of carbonate of soda and 
carbon, substan ly as described. 
308,158. Piston Pacxrnc, William Heston, Mount 
Union. —Filed Februa: 
Claim. —As an impro' 
elastic piston packing herein shown and decesthed., 
consisting of a cylindrical cup of rubber or other suit- 
able material having a central perforation in the 





308,158 
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bottom, and forming an inside conical chamber having 

ribbed or sides and adapted to receive 
textile packing, substantially as and for the purpose 
se 


308,181. Cur-orr co James H. Man, Denver, Colo. 


—. 1884. 
Claim.—{1) ) the me method of automa’ ting 
which co: in first 





cut-off valves herein described, 
sage the valve by a de a defined limited force and then 
we one of such force 
ite sides of said 
by, if as Se An stomati cut-off valve 
provided — ‘ann fs nas the same 
open, such val to 
the thet tt it is co arange , +. by the 
fluid-current induced by the difference of pressure o; 
opposite sides thereof caused by the oe ceovemnent, 
tially as described. (3) In combination, a 
308,18! 
Sok 





Ais, 


Ai rT tel 


in one pres- 
ite sides, and po for adjusting 
the area of the steam 
with relation to the of the engine and 
varying the point of cut-off, su tially as s 
faring right angle pre ee tee ae 
ections 
diene bf Mittoresst Pm mn Hy. ayhod adapted 
to ra a mene & or bar, which supports and guides 
the said valve, and which in turn is firmly su 
so as to bear a fixed position a see to 
seats, the whole being to operate to cut off 
the steam in its passage from the steam chest to the 
a substantially as and for the purpose set 
1 
308,192. Avromatic ALARM FoR Friction BEARINGS, 
John O'Connell, Providence, R.I.—Filed May 26th, 
1884. 


Claim.—{1) The combination, with a journal bearing 
and its jou of a fusible material adapted to be 





valve 





fused by undue heat of said parts, and connected to an 
alarm, said alarm being constructed to be operated 


on its outer end with an arm G 


[308,192] 
; 








alarm mechanism, and adapted to be ted by a 
Raid aan on the bet to cause said arm to sound 


vid 
projection i being constructed to be struck b; 
—— Ion the cummed eo the Le es of the head, 


with the projection i and alarm bell H, 4-4 
e 





tantially as shown an 

308,247. Screw-pRIV — John wae Birmingham, 
county of Warwick 9 —Filed December 7th, 
1883. 


Claim.—A serew-driver, the working head of which 
has tapering angular ribs B and tapering angular 


[308,247] 





grooyes A, rounded or concave at the bottom, as set 
forth. 


308,254. Rotter Grinpixe MILL, Cyrus T. Hanna, 
Allegheny, Pa. —Filed we 13th, 1884. 


of a bed-plate, a of “at g 

ae threads therein and having rov a 
roll bearing su) adjacent to each of its sides 

upon said adjusting bolts, and ha a transverse 
ental ve to receive the rounded ends 


a locking bolt fixed to the eay aes between. the adjust- 
ing bolts and passing freel: the frame, and a 


— aut engaging a thread on Zaid 1 bolt, substan- 
as set forth. Od roll boarin mill, the 
combination of a pair of roll bearings, a plate pro- 
vided ded stems cted to 





said A. and =k nuts which transfer a) 

pressure to said stan upon the bed- 

worm wheels, each adapted to rotate one of said _ 
mounted in line axially, 


worm wheels, and a 

hand wheels of each worm 

adjacent to the Polat nea 

hand + wheel at a point n 
being 











either the separate or the conjoined rotation 
worm wheel and nuts, substan as set 
© In 0 eRe tetinn Or Te eee 
mounted in line axially, one 
shafts ha’ a cylindrical projection Segre ay wit 
its body, w! enters a 
adjacent end of the other 
hand wheels, each secured upon 
said wheels 


being in such Prosi a oo alate 
to simultaneous rot y an a of 
hand wheels, each fixed u one of said ata 


said bearings by 

tion of ae Gane hae o em pp as set forth. 
(4) The combination of a threaded adjusting stem, a 
nut thereon, a worm wheel fitted by a key or feather 
on said nut, a cam-faced disc fitting around said stem, 

bearing at one side the nut and at the 
other —, face in a standard or 
housing, a casing i ak wesuk Onl ua teks 
and secured to the pore fey and a worm en; 
said worm wheel and supported by a bearing-casting 
secured to said casing, substantially as set forth. 











(5) In a roller grinding mill, the combination of an 











pinged Se Go waste Gene of 


the drill, and adapted to 
be connec 


shank G, ly havin, oy KY = Nook end 
colter e 8 cov an 
to the tachable hoe i, whereby the drill may be 
readily aieaed pal a hoe to a runner drill, sub- 
stantially as specified. (3) In combination with the 


colter g, with fog the 8) “~~ covering heel O, shank G, 
pay ph with e@ adjustable covering plate I, 

ted sank i, secured te the lug K, substan- 
tially, a pee S 
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vided our breakfast tables with a delicately- 
flavoured beverage which may save us many hea 
doctors’ bills. It is by the judicious use of su 

articles of — thata eae may renaney ead 
built up un enoug) resist every ten- 
den 4 Sinan Samet of subtle maladies are 
floa' senvent us ready to attack wherever there 
isa weak point. We may escape many a fatal shaft 
by keeping ——- we fortified with pure blood 
and a pro) nourished frame.”—Civil Service 
Gazette. de simply with boiling water or milk. 
Sold only in packets, labe JAMES, Epps & 
Co., pepo 4 Chemists, London.” — Also 
makers of Epps’s Chocolate Essence.—[ADVT. 
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VISITS IN THE PROVINCES. 


MESSRS, GREENWOOD'S MILL, BLACKBURN. 

Ix October last Messrs. John Greenwood and Son, of 
the Blackburn Mills, Blackburn, invited a large party of 
operative millers and others interested in milling to inspect 
the new automatic roller mill plant erected for them by 
Mr. J. Harrison Carter, of Mark-lane. This mill is one 
of the largest, if not the largest, on the roller mill system 
in this country, and will turn out 8600 sacks of flour 
per week. The mill has been long established on the 
old system, and has had the best machinery of its kind. 
Roller milling has made incomparably greater strides in 
the North of England than in the South, and it is remark- 
able that not only do e millers adopt the system 
because a higher quality of flour is obtained by it and a 
somewhat greater return made, but because the public 
demand now enforces its adoption. Millers have found 
themselves driven to its adoption by loss of trade, and it 
may be hoped that it will not be long before London, 








section, Fig. 1, page 41, and the section and plan, Figs. 2 and3. 
Referring now only to that half of the mill sulk cna 
right of a centre line through the chimney stack and stairs, 
page 41, it will be seen that there is above the letter A in 
the middle part of the building a double row of mills, 
including from the first to the seventh break 
which are divided as follows:—The whole of No. 1 
half of No. 9 for first break; the whole of No. 10 and half 
of No. 9 for second break; the whole of Nos. 2 and 8 for. 
third break; the whole of Nos. 4,11, 12, for fourth break; 
the whole of Nos. 5, 6, 13 ; pet ie 7, | 
the whole of Nos. 14 and 15 5 half c %, 
the whole of Nos. 8 and 16 for seven The 
eight flutes 






break machines have three flutings, 

a inch for the coarsest, ten for medium, and twelve 
or the finer sized wheat. Then the second breaks have 
I2 flutes per inch; the third, 14; the fourth, 16; the 
fifth, 18 ; the sixth, 20; and the seventh, 24 per inch., 
Above them are the scalpers, which divide the didp from 








the broken wheat, and to make a thorough separation, 
there being three machines for each b 


from Nos. 1 


CRINDING ROOM OF THE ‘BLACKBURN MiLL 
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PLAN OF ROLLER FLOOR 








impurities, such as straw and the many other things that 
get mixed up with wheat on its bee boon s the ons 
machine to and from warehouses, ~ holds, and doc! 
granaries to the mill, are removed. e wheat from this 
time is lost to the visitor, until, having passed through 
scrubbers and dusters, it reaches a long trough at a high 
elevation in the mill, in which works a strong worm 
conveyor. As the wheat enters this trough a stream 
of water runs into it. The water so mixed with it | 
is very small in tity when compared with the weight 
wheat with it is mixed, and though it helps in 
fe removal of the adherent dirt, it is to a great extent 
absorbed by the wheat without making it feel appreciably 
damped as it leaves this long trough conveyor. During 
its long passage in this trough the wheat not only receives 
the translating movement, but is in such continuous self- 
rubbing and worm-rubbed movement tumbled over and 
over itself, that this part of its history in the mill is one of 
very efficient cleaning, and apartfrom the onof dirty, 
heavy dust, which leaves it in its passage the trough, 
it is in a condition to give wp most readily any dirt 0, 
























Figs. 2 and 3—THE BLACKBURN MILL, ON THE ROLLER MILL SYSTEM. 


which is meus with bread inferior to that of any large 
town in Eng d, will show that it means to have a white, 
ure, clean loaf at a price as low as it can be obtained in 
cashire. A transverse section of Messrs. Greenwood’s 
mill is i per at page 41. At the time of the visit, one- 
half only of the grinding machinery had been substituted 
by roller mills at A, the other at B; next the a 
new half on the engraving above referred to as undergoing 
the change. 

The mill, with one half converted, is now doing about 
thirty sacks per hour with about 358°62 indicated horse- 
power, whilst the old stone mill used to indicate 600 horse- 
power, for forty sacks per hour, which shows a consider- 
able decrease of power for the roller milling system, 
although the power required for this plant is r than 
usual, owing to the heavy gearing and shafting. Yet the 
loss Me mt from friction, at present upon one-half of 
the mill, will, when the other half is completed, be dis- 
tributed upon the whole mill, which will give a far more 
satisfactory result. The engine is a large compound 
beam by the Lowmoor Company, the compounding 
cylinder having been added since it was made about twenty 
years ago. The grinding room of the mill contains the 

reak rolls and scalpers with their respective elevators. 
There are sixteen of Carter’s break roller a, which 
break and scalp the wheat for the reduction and re-dressing 
~ of the mill, which has thirty-four smooth roller mills. 
relative positions of the different machines is seen from 


to 6, the hexagon cylinders are covered with wire accord- 
ing to the different breaks, and the len of which are 
8ft. by 2ft. 8in. These mills are as shown in the 
ee plan, and some idea of the order of the operations may 
gathered from the inscriptions on each of these ‘mills in 
ms and from eae oe said, rote are ror 
iberty to give a complete plan, known as a modus M, 
by which a taken by the corn in its peseagetviad the 
cleaning machine to the final several delivery ‘spouts. 
a ear ea ee the same for all mills, 
and the larger the quantity of machinery adopted the more 
complex is the problem of arranging the complete circuit 
of the material operated upon the various machines and 
their connection. To milling engineers the engravings we 
ive are ee ere to a a extent 
e arrangement 0: e inery of very large size, 
working so successfully that the owners are so satisfied 
with the results as to quality, quantity of flour produced, 
and the price at which it is made, that they are doubling 
this extensive plant and removing what in many 
would still be considered excellent machinery, including 
fifty-two pairs of stones, All the roller mills are of the 
Carter desi Those with two pairs of independent rolls 
are shown o Figs. 4, 5, and 6, whilst the three-high roller 
mill is illustrated by Figs. 7 and 8—see THE ENGINEER, 
May 20th, 1881. 
On entering Messrs. Greenwdod’s mill, the whole of the 





wheat first passes through large sieves, where all large 


, | which might render a 


dust carried with it from ‘this conveyor. There is no 


doubt that ‘these screw con consume & deal of 
‘power as compared with bel ors, but the work done 
in cleaning the wheat is no more’ than the cost 


of the power consumed. An extension of this cleaningaction 
in the conveyor suggests itself'as a possible development 

Be cleaning operation, or 
‘smutting, unnecessary. To one accustomed to the “that- 
*will-do caren of the older modes of milling, a visit to 


one of these new mills, in which trouble is taken to 
clean the wheat before grinding it up into flour, 


gives rise to uncomfortable ‘reflections concerning the 


quantity and variety of dirt ‘which must have found its 
‘way into the puddings and bread. It is well that with 
the greater use of foreign, and therefore far-travelled and 
dirtied wheat, the eyes of millers have been opened to this 
dirtiness, and in a well-appointed mill there is not much 
dirt now finding its way into flour. In flour from mills 
still working on the old system, with nothing between 
wheat-receiving bins and the sudden death millstones, 
theremust bea perceptible quantity of very questionabledirt. 

From the conveyor above referred to, the wheat 
to bins, and thence to a grading machine, by whi 


it is 


separated into three sizes, in order that the action 
of each of the first break rolls will be the more perfect by 
acting on grain of uniform size. With rolls set at the 
proper distance apart, so as to simply crack the wheat, 





chiefly along the crease, the result will be unsatisfactory, 
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CARTER’S HORIZONTAL FOUR-ROLLER BREAK MILL. 





Fig. 4 


unless the wheat is of uniform size, for the*smaller 
grain will pass uncracked, or the large grain will be too 
much broken. 

In the first break it is desirable that the wheat should 
only be sufficiently broken, and the break should be along 
the crease if possible, so that any dirt shall be released, 
and as little flour as possible made or released. The first 
break meal or chop which enters the reduction and re- 


Fig. 7—CARTER’S THREE-HIGH ROLLER MILL. 


dressing part of the mill separately has one-half per cent. | 
of so-called black or first break flour taken out. °The | 
wheat, after it has passed through the first break rolls and | 
scalpers, has a more uniform size, and it can be | 


treated altogether by rollers with twelve flutes per 
inch, and so on up to the seventh break. The scalpers 
are clearly seen in the longtiudinal elevation above the 
break rolls. In the centre of this elevation will be seen the 
dust rooms or boxes, beneath which are two exhaust fans, 


t 








which draw from an exhaust trunk below them, as shown. 
This is in communication with all except the first break 
rolls, and is also in connection with six aspirators, with 
louvre boards in front, placed between the six break eleva- 
tors, where the broken and scalped wheat is purified by a 
blast of air, which aspirator also splits the feed on to the 
different machines. ost of the dust from the exhaust 
trunk is collected in the dust rooms above, whilst the 
heavier dust is carried along in the exhaust 
trunk by a worm, and collected at one end. 
The products from the different break rolls 
are carried to the corresponding elevators by 
two worm conveyors below, whilst these 
elevators deliver to the corresponding scalpers, 
and these to the following set of break 
rollers—z.e., first roll by elevator to first break 
scalper ; from there through aspirator to second 
break, and so on to the seventh break, the 
products of which go into the bran dusters. 
The outsiftings of the second and third 
break scalpers are taken into the mill by them- 
selves for further treatment; also the outsift- 
ings of the fourth and fifth break scalpers, and 
the outsiftings of the sixth break scalper go 
by themselves. The first and second break is 
the opening of the wheat; the third, fourth, 
and fifth break is taking out the middlings, and 
the sixth and seventh the cleaning of the husk. 
It should have been mentioned that as the 
wheat passes to the grader it passes by and 
amongst a number of horseshoe magnets 
grouped together. These separate all the 
small pieces of iron which by accident get 
into the wheat. Chiefly it is short pieces of 
wire, tacks, screws, and nuts, some of which 
have evidently come off elevator cup bolts 
of the thrashing machine or of the mill 
itself. The pieces of wire which are found in 
great quantities come with American wheat, 
and through the sheaf-binding machines 
which are largely in use in America. In the 
spouts from the box into which the grader 
delivers to the first break mills are partitions 
thus, theupper parts of which 
are pivotted, so thatthey ma T= 
be placed in any of the positions indi- if K > 
cated. by the dotted lines, and f-._|V / 
the grain directed to either or all 
of the three deliveries. The quan- 
tity of any grade passing to either 
of the first breaks may thus be \ 
varied at will by the miller, accord- 
ing to the sample’ he is obtaining. 
useless for us to describe here the arrangement of the 








It would be] pe 


centrifugals, separators, purifiers, and aspirators through 
which the saaherial ot tes before it io finished flour ; 
and it is only necessary to say that large as is 
on ee of machinery employed by Messrs. Green- 
wood, they are of opinion that even better results 
can be obtained by the adoption of new machinery, so 
that each machine of whatever kind has but a small range of 
work to perform. Each machine will thus be able to 
perform more work and at less cost for repairs. Of this 
there seems to be no more doubt than there is as to the 
division of labour or of work through any other class of 
special machines. 

There are numerous effects obtained in these mills which 
are of much interest, not the least of which is the be- 
haviour of the material in different stages as operated 
upon by the exhaust blast, whether for effecting a separa- 
tion or grading of the middlings, or raising and carrying 
away fine bran or fluff. 

All the elevator or cup belts are of leather, and all the 
driving is done by leather straps, except in the case of the 
transmission from a main shaft below to the shaft in the 
grinding room which drives the scalpers and break 
elevators, which is done by ropes. The couplings on the 
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Fig. 8-SECTICN OF CARTER'’S THREE-HIGH MILL. 





below ground main shafting are of the disc and bolt 
form, but on the edge of the dise a wide flange or hoop 
is placed to prevent clothes of the men getting caught 
by the nuts or bolt-heads or ends. In the graders Penny’s 
screens are used, and Smith’s and Carter's purifiers are 


Turning now to the second part of the roller mill depart- 
ment, we find thirty-four smooth roller mills for treating 
the semolina and middlings. Some of these were fixed by 
Messrs. Greenwood before they finally determined to adopt 
the roller mill system in its most complete form, and 
hence there are in this part of the mill the roller mills of 
different makers, including some of Wegman’s porcelain 
rolls and some of Gray’s rolls. The mill as we saw it was, 
we were informed, doing 4300 sacks of flour per week, 
that is, about 5370 sacks of wheat. This is about thirty 
sacks of flour per hour, consuming about 358 indicated 
horse-power. is gives about 15 indicated horse-power 
per sack of stone flour, whilst the new roller plant only 
takes 11°9 per sack, but these results are not so satisfactory 
as other mills on Carter’s system owing to the heavy 
gearing as explained before. 








INTERNATIONAL INVENTIONS EXHIBITION.—The Council of the 
Society of Arts announce that they will award the following Gold 
Medals in connection with the International Inventions Exhibition : 
—Under the Joint Stock Trust, one Gold Medal for the best appli- 
cation of Photography to a Permanent Printing ; Group 
XXVI., Class 140; Group XXIX., Class 159. Under the Howard 
Trust, five Gold Medals for the best exhibits—coming within the 
terms of the Trust—in the following classes:—One for the best 
exhibit in Group IV., “ Prime Movers,” Class 26—Steam Engines 
and Boilers; one for the best exhibit in Group IV., Class 27—Gas 
and Air Engines; one for the best exhibit in Group IV., Class 28— 
Means of Utilising Natural Forces; one for the best exhibit in 
Group XI., “ Hydraulic Machines, &c.,” Classes 59 to 62; one for 
the best exhibit in pg Sever ** Electricity,” Class 72—Distribu- 
tion and Utilisation of Power. Under the Fothergill Trust, one 
Gold Medal for the most novel and best exhibit in Group XXVIII., 
“Philosophical Instruments and Apparatus,” Classes 148 to 158. 
Under the Alfred Davis Trust, three Gold Medals to be awarded in 
Division II. of the Exhibition—Music—Groups XXXII. to XXXIV., 
Classes 166 to 180. The Council propose to ask the Juries in each 
Class to recommend for their consideration either two or three 
exhibits which they might consider deserving a prize. It will not 

for any ial application to be made in respect of 
these prizes. The medals are each of the value of £20, 
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CARTERS HORIZONTAL FOUR-ROLLER BREAK MILL. 


Fig. 5 
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LOCOMOTIVE BREAKDOWN STEAM CRANE— 
TAFF VALE RAILWAY. 


Ovr illustration shows a locomotive steam crane just con- 
structed by Messrs. Chaplin for the Taff Vale Railway Company, 
for railway breakdown purposes, but available also for general 
work in the locomotive yards. It is one of the most power- 
ful cranes of the class yet made, being capable of lifting loads | 
up to twenty tons at a radius of 12ft., or up to twelve tons | 
at radius of 18ft., the height of the jib above the rails being | 
20ft. at the latter radius. The hoisting gear is single and | 
double purchase, being arranged thus for lifting lighter loads | 
at increased speed. The full load is lifted by a return block | 
and two falls of chain. The gearing for all the four motions | 
of (1) hoisting or lowering the loads ; (2) slewing entirely | 
round in either direction, simultaneously with hoisting or lower- | 
ing when desired ; (3) adjusting or altering the radius of jib ; | 
and (4) propelling the crane along the rails; is worked from | 
the engine, which has a pair of cylinders 7in. diameter, 12in. 
stroke, with link motion reversing gear. The framing which 
carries the engine, gearing, and boiler is entirely built of wrought 
iron plates and angles, as is likewise the jib, which is curved to | 
give more head-room in lifting bulky articles. The boiler is of 
the vertical class, having cross tubes in the fire-box, and tested 
to double the working steam pressure. The carriage is built of | 
wrought iron, and fitted with six wheels and the usual standard 
permanent way draw gear, springs, and buffers. 








ON AN EXPRESS ENGINE. 

WE reprint the following article from the Saturday Review. | 
Although not bearing any internal evidence of having been written | 
by an engineer, it is a pleasant contrast to certain other articles | 
which have appeared occasionally in non-professional papers. It | 
is a somewhat remarkable circumstance that no artist has ever yet | 
done justice to the foot-plate of a locomotive. Effects of light 
and shade may be seen there which can be found nowhere else :— | 


“Tt is asomewhat unpromising morning—the river is dark with fog 
and the huge arch of the station nearly hidden by mist and steam. | 
A cold, damp wind makes the passengers hurry into the carriages, 
and strikes us sharply as we step on to the foot-plate of the engine | 
which has just joined the train. But as we get behind the shelter | 
of the screen we feel a generous and slightly unctuous sensation of 
warmth very comforting to a chilly man. The brasswork of the 
engine shines brilliantly, the footboard has been newly scrubbed, 
and the driver and stoker stand waiting for the signal. The needle 
shows that the steam is just below the pressure at which it would | 
begin to blow off; the water in the gauge glass is just where | 
it ought to be; in fact, the engine is in perfect condition | 
and ready for a start. The line is clear, the guard’s whistle 
is answered by our own, and we glide almost imperceptibly | 
past the last few yards of the platform. The driver opens | 
the regulator till he is peel 5 by a few sounding puffs | 
from the funnel, and then stands on the look out for ial so | 
numerous that one wonders how he can tell which of the many | 
waving arms is raised or lowered for his guidance. So he goes on, | 
with hand on regulator and lever, gradually admitting more steam 
as signal after signal comes nearer and then flies past us, till at 
last we are clear of the suburbs and find ourselves on a gentle | 
incline and a straight road, with the open fields on either side. It | 
is now that the real business of the journey begins. Locomotives 
are as sensitive and have as many peculiarities as horses, and | 
have to be as carefully studied if you would ride them fast and 
far. The lever is put into the most suitable notch for working 
the steam expansively ; the driver’s hand is on the regulator, not | 
to be removed for the rest of the trip; the furnace door is thrown | 
wide open, and firi 





| view of the line ahead strikes us. 


| spmerent. Seen tomas he weather 
id up hill and down dale, like a pa 


| the ducks, their inhabitants, are well used to such visitations, and | 


apparent swagging movement of the objects which one travels 
which can only be likened to the peculiar fight of a large sea-bird. 
But now there are signs of increased activity on the foot-plate ; the 
stoker is busy controlling the feed of water to the boiler, and fires 
at more frequent intervals; the driver's hand moves oftener as he 
coaxes and encourages the engine along the road, his slightest 
gesture betraying the utmost tension of eye and ear; the stations, 
instead of echoing a long sullen roar as we go through them, flash 
past us with a sudden rattle, and the engine surges down the line, 
the train following with hot haste in its wake. We are in’a 
cutting, and the noise is deafening. Looking ahead, we see an 
apparently impenetrable wall before us. Suddenly the whistle is 
— and we are in one of the longest tunnels in England. The 

ect produced is the opposite of that with which we are familiar 
in a railway 





» for the change is one from darkness to light 
rather than from lig ht to darkness, The front of the fire-box, 
foot-plate, and the tender, which had been rather hazily perceived 
in the whirl of surrounding objects, now strike sharply on the eye, | 
lit up by the blaze from the fire, while overhead we see a glorious 
canopy of ruddy-glowingsteam. The speed is great, and the flames 
in the fire-box boil up and form eddies like water at the doors of 
an opening lock. Far ahead we see a white spec, which increases 


| in size till the fierce light from the fire pales, and we are once 


more in open day. The weather has lifted, the sky is grey, but 
there is no longer any appearance of mist. The hills on the horizon | 


| stand out sharply, and seem to keep pace with us as the miles slip 


past. The line is clear ; but there is an important junction not far 
distant, and we slacken speed, to ensure a prompt pull-up should 
we find an adverse signal. The junction signals are soon sighted ; 
neither caution nor danger is indicated, and, once clear of the 
station, we steam ahead as fast as ever. One peculiarity of the | 
Looking at a railroad line from | 
afield or neighbouring highway, even where the rails are laid on a 
steep incline, the rise and fall of the road is not very strikingly 
, the track appears to be 
on the downs above high | 
cliffs. Over it all we advance, the engine labouring and puffing | 
on one or two heavy gradients, in spite of a full supply of steam, 
or tearing down the inclines with hardly any, or none at all and | 
the brake on. And here it may be noted that, like modern men, 
modern engines have been put upon diet, and are not allowed 
to indulge in so much victual as their forefathers. The engine- 
driver, like the doctor of the new school, is determined not to | 
ruin his patient over-indulgence, and will tell you severely | 
enough that ‘he will never be guilty of choking his engine with an | 
over-supply of steam.’ In the meantime, the character of the | 
country we travel through has changed. It become more 
open, and there is a stiff sea breeze, which makes itself distinctly 
felt -—_ 75 the rush of air produced by the speed at which we are 
i e fly past idle streams mds, and as the steam 
over them are disappointed at producing so little effect; but 
hardly deign to move a feather. Sudden, 
of small chalk cutti , and on emergi 
parallel with a grand line of downs. e speed by a curve or two 
and find ves on the sea-shore; one more tunnel, and with | 
steam off we go soberly into the last station. But there is one 
step more. The breeze blows about our ears. Before us the rails 
are wet, for the sea swept over them not many hours since, and to | 
accomplish the last few yards of our journey the lever controlli: 
the sand-box must be used liberally, to prevent slipping; the dou 
is given, and at a walking pace we our way to where the 
steamer is awaiting us. A gentle application of the brake pulls us 
up, and the journey is over. It is difficult to realise, as the engine 
stands quietly under the lee of the pier while the driver examines 
the machinery, and the fire, burned low, throws out a gentle | 
warmth as we stand before it, that half an hour ago we 
were tearing along the line at full speed, while the foot- 
plate that is now so pleasant to vr on th beneath 
us. Nothing now remains but to kill time as best we may 
till the return trip many hours hence. It scarcely promises | 
to be as comfortable as our morning ride, for the weather has | 


we plunge into a series 
them find ourselves 


begins in earnest. Here it may not be amiss | changed—it is blowing half a gale, and the rain comes down in of the Astley Mills Company, near Hyde J 


light is more concentrated, and the mouth of the tunnel we have 
just entered might be the entrance to Hades—for there is no tell- 
tale spot of light to prove to our senses the existence of any opening 
at the other end. e sound echoed from the walls and roof has 
a tremendous quality, and resolves itself into a grand sort of 
Wagnerian rhythm, making a vast crescendo, till with a rush we 
clear the tunnel, and are once more under the open sky. The pace 
is increasing, the steady beat of the engine tells more distinctly on 
the ear than in the daytime; the foot-plate is lit up by the glare 
from the fire-door, but still there is nothing to be seen ahead but 
the impenetrable night. Looking back, however, the scene is very 
different. The tender and guard’s van glow in the light thrown 
by the fire, trees and houses by the side of the track stand out 
sharply for a moment and are then lost to sight, the light from the 

iage windows produces the effect of the wake of a ship seen 
from the stern. Gradually the clouds have rolled away, leaving 
the sky clear. The moon is seen fitfully through the whirling 
steam; the surrounding country is visible for miles round. The 
effect produced is unspeakably beautiful. In the meantime let us 
turn our attention to the working of the engine. In the first place, 
let us take note that, although the engine we are now on, and that 
which took us from London, belong to the same type, their per- 
formances are somewhat different. No two engines ever resemble 
each other, no matter how carefully they may have been built from 
the same plan, neither do any two drivers manage their engines 
precisely in the same way. e have in this instance an excellent 
opportunity of comparing two different methods of driving. It is 
the driver's principal object to - the required amount of work 
out of his engine with the smallest possible expenditure of coal 
and water. To obtain this result the steam must be worked expan- 
sively, which is done by placing the valve gear in such a position 
by means of the lever that the supply of steam to the cylinders 
is cut off, as we have stated at the beginning of this article, 
before the piston has accomplished its full stroke. There 
are two ways of controlling the speed of an engine worked, 
as all locomotives are worked now, expansively. You may 
keep the regulator wide open, so that there is always a 





| full supply of steam on its way to the cylinders, in which 


case you increase or diminish the speed by using the steam 
more or less expansively through the agency of the lever. Or you 
may work with the same t of expansion throughout the 





| journey, and have command of the engine by constantly changing 


the position of the regulator. There is no doubt that the men 
who employ the latter method save something by it—although 
this would hardly seem to be the opinion of the driver who is 
bringing us rapidly nearer to London, for unlike the driver whom 
we accumpanied on the daylight journey, his hand is not often on 
the regulator. As we rush on past countless signals, punctual to 
the minute, yet always having ample time to slacken speed before 
we come to the places where the different coloured lights cluster 
thickest, we are reminded once more how much is required of an 
express engine-man, besides a thorough uaintance with the 
machi e has to control. Travelling at night at a great speed, 
he must know every inch of the road by heart—where an incline 
begins and where it ends—and the exact spot at which every 
signal along the line may be first sighted. He must have com- 
pletely mastered the working of the traffic on both the up and 
down lines, and, above all, must be ready to act with the utmost 
promptitude should cipmen: | go wrong. Mr. Michael Reynolds’ 
publications have done much towards enlightening the public on 
these points, but we doubt if there are many who really know the 
amount of toil and danger cheerfully faced by the men on the 
engine, who hold their lives in their hands day after day for many 
years. These thoughts occur to us as we recross the Thames and 
pull up at the platform after a thoroughly enjoyable run.” 








A Lance PuLLEY.—Messrs, Goodfellow and Matthews, engineers 
and millwrights, of Hyde, near Manchester, have now in course 
of construction a fly = ulley of somewhat remarkable dimen- 
sions, which, when finished, is intended to be used gah factory 
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firing 
to state, for the benefit of the uninitiated, that the regulator con- | sheets. Our train is timed to start in the small hours, and the | is no less than 34ft., and its weight on completion will be about 


trols the supply of steam from the boiler, while the lever enables | 
the driver to reverse the engine, or, as we have already stated, to | 
expand the steam by cutting it off before the end of the stroke. | 


night seems dirty and d ing enough as we make our wa: 
cup of coffee to the sulecibenent: room, where a melanchol, 
sits in sad state eating Bath buns and drinking brandy. 


fora | 
talian 
e walk 


83 tons. Owing to the great size of this pulley it is being con- 
structed in two sections, each section being made up of twelve 


ry Rape arms and one boss. The segments are joined 


The engine answers to the appeal like a living thing, and seems, | past the train, laden with miserable sea-sick humanity, and step on , together —_ lin. bolts, and are each attached by four 2hin. 
with its steady beat and sonorous blast, to ie down to its work. | the engine, which stands in the dark at the end of the platform, | steel bolts to the arms. The bosses, which each weigh 8 tons, will 


It is pleasant from our seat in the corner of the screen to see this | Time is up, and we pass from the dim, half-light of the station into | be secured to the crank shaft by means of steel keys Jin. wide. 


tion for the work ahead—the absolute calm of driver and | 
stoker, who exchange no word, but go steadfastly and quietly about j 


outer darkness, A blacker night there could hardly be; looking | 


They are bored to receive the ends of the arms, which will be 





ahead there is nothing to be seen but one’s own reflection in the 


fastened hy steel cotters. The circumference has 32 grooves for 


their business; to feel the vibrations from the rails beneath throb ' weather-glass. We are in the midst of obscurity, which suddenly ' 14in. diameter rope. The Meee of the ropes will be 5350ft. per 


through one with slowly increasing rapidity, or watch the treesand changes to a rich light as the whistle is opened and we enter a minute, and eac 


houses go past as gulls flap past a boat. For there is a certain 


tunnel. The effect is far more striking than in the daytime. The 


rope will transmit about forty actual horse 


power, 
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RAILWAY MATTERS. 


Two men and six horses were killed at Limpley Stoke on Sunday 
morning by a partial landslip and the failure of a boundary wall at 
the Great Western Railway station, by which a stable was 
demolished. Two horses in the stable were recovered unhurt. 

THE shunting locomotives in the Prussian service are to be 
provided with a fire-extinguishing apparatus, by which they can be 
converted into fire engines at short notice. This arrangement has 
already been tried in a few cases, and has proved itself of so much 
service that it is now to be applied universally. 

Tue Americans make their own rails, and make us pay on things 
we send them for railways, but their trade does not seem to fatten 
the railways. The directors of the Lake Shore Railway have 
decided not to pay any dividend for the past year, and no dividend 
was declared at the meeting of the directors of the Michigan 
Central Railway. 

THE Official Commission charged with the arrangements for the 
celebration this year of the 50th anniversary of the establishment 
of railways in Belgium has adopted as the principal features of its 
programme an international congress of engineers, an historical 
and allegorical procession, and an exhibition of various objects con- 
nected with railways. 

On Saturday night the Great Northern down express from 
London to Manchester had an extraordingry escape at Ordsall-lane 
level crossing. The attendant at this crossing received and passed 
signal for an up goods train. At the moment a cart containing five 
men came up to cross the line, The gate was opened, the horse’s 
foot on the rails, just time to step back, gate smashed to atoms, 
everybody escaped. 

THE Manchester, Sheffield, and Lincolnshire Railway Company 
announce that they have a bill deposited for authorising the con- 
struction of a railway, twelve miles in length, from Shireoaks to 
Staveley and Chesterfield, which will, at a moderate cost, afford 
access to the large and important works in these districts. This 
Bill also proposes to authorise the construction of a short branch, 
about three miles in length, to Leigh and Atherton. 


THE surveys are being pepe’ on for the construction of an im- 
portant strategic line, called the Sind-Sagur-Doab Railway. The 
existing narrow-gauge line from Lalamusa, on the Punjab Northern 
Railway, to Pind-Dadun-Khan, will be converted to the broad- 
gauge one, and continued to a point opposite to Dera-Ismail-Khan, 
and thence southward to the Indus valley line at Mozuffergurh, 
with a branch to a point opposite to Dera-Ghazi-Khan. 


ORDERS were issued, on Monday, for the discharge of 100 more 
men from the works of the London and North-Western Railway 
Company at Crewe. A a ber of fur have also 
received orders that they will be put on ehort time—namely, four 
days a week. A general reduction of the staff is being made up 
and down the system. It is stated that if the depression in trade 
continues several thousand workmen altogether will be discharged. 

THE Railroad Gazette record of railway accidents in America in 
November contains notes of 45 collisions, 47 derailments, and 4 
other accidents—96 accidents in all, in which 47 persons were 
killed and 130 injured. Sixteen collisions and ten derailments 
caused death; six collisions and six derailments lesser injuries. 
In all twenty-six accidents caused death, and twelve injuries but 
not death, leaving fifty-eight accidents, or 60 per cent. of the 
whole number, in which there was no injury to persorfs recorded. 

THE facts relating to the mishap at the Forth Bridge works, 
anent which a rather serious picture was drawn by some contem- 

poraries, seem to be these:—On the Ist instant one of the group of 

our 70ft. diameter caissons, constituting the south main pier, slid 
forward on the mud about 20ft., and tilted over to an angle of 
25 deg., which caused the water to flow over the top edge and sink 
the caisson. The caisson had been floated into position on the 1st 
of December and weighted with 3000 tons of concrete, but sinking 
operations had not commenced, and the caisson floated at about 
half tide. It will be necessary to pump out the caisson at low water 
and float it again into position, operations of no difficulty whatever. 

THE directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company, in their report for the half-year ended the 
3lst December last, state that the net revenue account shows a 
balance, including £2855 10s. 7d. brought from the previous half- 
year, of £423,079 11s. 10d. The preference charges amount to 
£310,248 14s. Od., leaving a balance of £112,830 17s. 10d., out of 
which the directors recommend that a dividend be paid at the rate 





of £4 per cent. per annum on the ordinary stock of the company, 
carrying f: the sum of £2979 16s. 8d. to the following half- 
ear. e directors regret this diminution in the dividend, caused 


y depression in the trade of the country; but when it is remem- 
bered that the decrease in the value of the imports and exports of 
the 7 ear, as shown by the Board of Trade returns, amounts to 
£42, 01,000, the figures being £665,404,000, for 1883, against 
£622,703,000 for 1884, it is no matter of surprise that the railway 
traffic of the country exhibits a serious falling off. The low rate of 
freights by the company’s steamers to and from Hamburg and 
Rotterdam, owing to severe competition, have unfavourably affected 
the revenue during the greater part of the half-year. 

THE new line which is to connect New-street Station, Birming- 
ham, with the West Suburban Railway and the Midland system is 
— id , and will be completed in August or Septem- 
ber. ¢ Midland Company intends to make this route, vid Gran- 
ville-streetand the West Suburban Railway, their main line to Bristol 
and the west, as it is very much more direct than vid Camp Hill. 
A tunnel 80 yards long has been constructed under Suffolk-street, 
terminating in Wharf-street near to Curzon Hall. The line then 
passes through an open cutting 55ft. deep, and is supported on 
each side by substantial retaining walls for a distance of a further 
80 yards, after which a covered way nearly 100 yards long is 
reached. This extends to Worcester Wharf, after which another 
open cutting is entered. This is succeeded by another tunnel 
260 yards long. Considerable engineering difficulties were encoun- 
tered and overcome in the construction of this last tunnel, the 
canal having to be dammed up at each end during this part of the 
work. A second tunnel under Worcester Wharf is being con- 
structed for goods traffic. At New Bridge-street a handsome pas- 
senger station is to be built, to replace the tempo structure in 
Granville-street. The contract for making the new line was given 
to Mr, Firbank, Newport, Mon. Mr. G. Kirby has had the charge 
of the tunnelling operations. During the greater part of the time 
about 1200 men have been engaged on the new line. 

THE extensions which are being carried out by the London and 
North-Western and the Midland Railway Companies, so as to 
increase the traffic facilities at New-street Station, Birmingham, 
are ing very satisfactorily. The area of the station has 
been more than doubled, and a new route has been opened up by 
the Midland Company with its western system. It is expected that 
about two millions sterling will have been expended by the companies 
when the work is completed. After nearly two years of active and 
continuous operations, the enlargement of the station is now nearly 
completed. The waiting and refreshment rooms, lavatories, and 
buildings for the reception of goods have been erected. The north 
tannel kan been opened up a considerable distance to increase the 
area for —e and the south tunnel has been oom 5 ng the 
other side to Worcester-street as far as the Bull Ring. e lines 
of rails from the new portion of the station converge in the south 
tunnel, 7 mye “a the upper end of Great Queen-street, a 
girder bridge having been constructed to carry the street. The 
permanent way has been laid, and it is thought probable that 
trains will to run some time in February or March. The 
iron girders and general work needed for the parcels and goods 
offices has been executed by Messrs. Horton and Co., of Darlaston, 
and the engineering work and structural plans have been designed 
by Mr. Cotton, the North-Western Company’s local engineer, 
under the directions of Mr. eo : the head engineer of the 
company, who has superintended the whole of the extensions. 





NOTES AND MEMORANDA, 


In Greater London during the week ending the 10th inst., 3656 
births and 2408 deaths were registered, equal to annual rates of 
36°7 and 24°2 per 1000 of the population, 

THE deaths registered during the week ending January 10th in 
twenty-eight great towns of England and Wales were equal to 
24°9 per 1000. The six healthiest places were Bolton, Brighton, 
Sheffield, Bradford, Derby, and le 


Cast iron, says Mr. M. L. Forquignon, if heated for several days 
to a temperature of from 900 to 1000 deg. Cent., neither melts nor 
softens, but is converted into malleable iron. Its surface is covered 
with a grayish efflorescence. Its fracture is sometimes of a uniform 
black, like that of a lead pencil, and sometimes riddled with large 
black points which are regularly distributed in the metallic paste. 


In London during the week ending the 10th inst, 2816 births and 
1956 deaths were registered. The annual death-rate per 1000 from 
all causes, which had been 20°7, 18°6, and 24°9 in the three 
preceding weeks, further rose last week to 25°0. During the 
thirteen weeks ending 27th ult., the death-rate averaged only 19°8 
ion” against 21°6 in the corresponding periods of the five years 

Sicnor A, Ricco sends Nature a lengthy memoir on a new form 
of electro-magnet invented by him. It consists of a sheet of iron 
rolled into a spiral, round an iron core, the convolutions being 
——_ by oiled paper. The current traverses the coiled sheet, 
which thereby becomes powerfully magnetised. A spiral of forty 
turns of tasalabed copper wire is added outside. The lifting power 
of this magnet appears to be very great in proportion to its weight. 


Dr. E. von FLEIScHL recently communicated to the Viennese 
Academy a paper on the double-refraction of light in liquids. 
Concentrated solutions of tartaric acid and of various sugars were 
employed ; also certain active oils, in a compound hollow prism 
resembling a Fresnel’s quartz combination in its general disposition. 
The research proves the existence of doubly-refracting liquids, but 
they possess no optic axis. The wave-surfaces are in every case 
two concentric spheres. 


A PAPER recently read before the Paris Academy of Sciences by 
M. Onimus states that during the late cholera outbreak at Paris 
and Marseilles there was a marked decrease in the atmospheric 
ozone. In Marseilles the mean for July was 0°86, while in July, 
1883, it was 2°17. In Paris in November, 1884, it was 0°44, and 
in 1883, 1°82. The author concludes that the condition of the 
atmosphere was favourable to the spread of the disease. Better 
drainage, less crowding, and better water supply, would be greater 
enemies to cholera than any such change in the quantity of ozone. 


For an indelible stamping ink, M. E. Johanson, of St. Peters- 
burg, gives the following for marking textile materials by a 
stamp :—22 parts of carbonate of soda are dissolved in 85 parts 
of glycerine, and triturated with 20 parts of gum arabic. In 
a small flask are dissolved 11 parts of nitrate of silver in 20 parts 
of officinal water of ammonia. The two solutions are then mixed 
and heated to boiling. After the liquid has acquired a dark 
colour, 10 parts Venetian turpentine are stirred into it. The 
quantity of glycerine may be varied to suit the size of the letters. 
After stamping, expose to the sun or apply a hot iron. 


THE number of patents applied for during the year 1884, under 
the Act which came into force on the Ist January of that year, 
was 17,110. The largest number reached in any A ges year was 
6241 in 1882. In 1883 the number slightly fell off, doubtless in 
consequence of many patentees preferring to wait for the reduction 
in fees effected by the new Act, though the number of 5993 was 
reached, a number in excess of the year 1881 (5751), and of any 
previous year. It may be added that no approach has yet been 
made to the average number of applications in America. The 
number of patents applied for in the States in 1883 was 33,073. 


AN official report has been published on the fossil and mineral 
products, &c., of the Ichang consular district—China—wherein it 
is pointed out that three kinds of fossils produced in the district 
are staples of trade, viz.: (1) Pagoda stones—cthoceras ; (2) Kosmos 
stones—ammonites ; and (3) stone swallows. The othoceras found 
in slate at Nanchich-ah is cut, and is either framed as a picture or 
made into ornamental furniture. The same is true of the 
ammonites, which are called Kosmos stones from their resemblance 
when polished to the Chinese symbol for Kosmos. No duty is yet 
charged on the export of these fossils; they do not, therefore, 
appear in the trade returns. The third kind of fossil, called by 
Chinese ‘‘ stone swallows,” is ground down and used as medicine. 
Coal is plentiful in this district ; only when it is exactly suited to 
the native’s requirements, or where the mine is favourably 
situated, is it worked to any extent. In many places the shafts 
are left open and coal extracted as people in the neighbourhood 
require it. Iron also exists almost all over the Ichang district ; 
iron cauldrons and rude agricultural implements are, to a certain 
extent, exported thence in native vessels. 


M. Dupuy pE Lome recently called the attention of the French 
A of Sci to a new piece of ordnance of superior power. 
The Société des —— et Chantiers dela Mediterranée has recently 
constructed a small, powerful gun for the Spanish Government, 
and of the following dimensions: It isa naval gun of 16cm. calibre, 
having a breech made according to the designs of General Honoria, 
of the Royal Spanish Naval Artillery, and on the principles which 
the Société des Forges at Chantiers have laid down to prevent 
unbreeching. The calibre of the piece is161 mm.; the diameter of 
the powder chamber, 200 mm.; the length is 5890 mm.; the weight, 
6200 kg.; and the weight of the projectile is 60 kg.; the charge of 
powder is 32°5kg.; the velocity of the projectile at the muzzle, 
632 m. per moti ; the maximum pressure with the powder used, 
2250 atmospheres; and the maximum thrust along the axis mea- 
sured at the widest part, 706,000kg. The kinetic energy of the 
—— at the muzzle is 1222 metre-tons, and the ratio of the 

inetic energy of the projectile to the weight of the cannon is 197, 
whereas with the 16-cm. piece of the French Marine this ratio is 
only 168, that of the Gin. British No. 3 is 168, while the Krupp 
15-cm. gun gives 153 for the same ratio. The recoil lasts for 0°21 
of - second, as measured by Scbert’s velocimeter, and is limited 
to 70 cm 


THE “‘ Journal of the Straits Settlements Branch of the Royal 
Asiatic Society ” contains a communication from Sir Hugh Low, 
President of Perak, of a paper written by Mr, 8. Wray, jun., on 
gutta percha. It contains information of great importance, con- 
sidering the growing application of gutta-percha. It appears that 
the Getah taban merah (taban, the name of a tree; merah, red), 
dichopsis, tsonandra, gutta, yields the best kind of gutta, and used 
to be plentiful in the jungles of the plains of Perak, stretching 
to a short distance up the hill sides. It seems to like considerable 
moisture, and will grow with its roots in a running stream. It is 
a tree of large size, attaining a diameter of from four to five feet, 
and a height of from 100ft. to 200ft. It has large thin convex 
buttresses reaching six to cight feet up the stem, which is clean, 
straight, with a rich brown coloured bark one-third to half an inch 
thick, peeling off in irregular pieces. The gutta from this tree is 
at first milk white, changing to red on exposure. It is collected as 
follows:—A staging is built round the tree so as to allow of cutting 
down above the buttresses. A beliong, or small axe, is used for 
this purpose. V-shaped rings, one inch broad and fifteen to 
eighteen inches apart, are then cut into the bark along the whole 
— of the trunk by means of a parang or heavy chopping 
knife. These cuts are soon filled with a white cream-like sap, 
which in half an hour separates, and may be rolled into balls and 
boiled. A tree 2ft. in diameter, at 6ft. from the ground, and 
100ft. high, yielded 2 Ib. 5 oz. of fairly clean gutta, valued by a 
Malay dealer at 1°20 dols. per =e or 2s, 6d. per pound, or 7s. 6d. 
as the produce of the whole tree. The second portion of Mr. Wray’s 








paper contains a proposed method of preparing gutta-percha so as 
to obviate the present wasteful method. 





MISCELLANEA. 


MENTION was made in this column of our last impression of the 
smoke rockets made by Mr. Paine for finding leaks in sewers, &c. 
These rockets are the invention of Mr. Cosmo Innes, not Mr. 
Cosmo Jones, as printed. 

WE understand that the contract for the Bombay Dock Exten- 
sion, amounting to about half a million pounds, has been secured 
by Messrs. a Fleming, and Wilson, of Bombay, whose London 
firm is Messrs. Fleming, Wilson, and Co. 


WE are requested to state that Dr. William Pole, F.R.S., has 
been appointed honorary secre of the Institution of Civil 
Engineers in the room of the late Mr. Charles Manby. The office 
of secretary is filled, as formerly, by Mr. James Forrest. Mr. H. 
L, Antrobus has been re-appointed treasurer. 

WE understand that the Italian Church, Hatton-garden, has 
just been lighted with the Albo-Carbon Light by the Sanitary 
Engineering and Ventilation Company, of Westminster, who also 
recently applied the same system of lighting to the New Oratory, 
South Kensington, and several picture galleries, &., 

On Tuesday Mr. Daniel Adamson, the chairman of the company, 
and Mr. James E. Platt and Mr. Henry Boddington paid the deposit 
money to the Accountant-General for the promotion of the Man- 
chester Ship Canal Bill in the ensuing session. This year the 
Jeposit amounts to within a few pounds of £300,000. 


THERE has been a series of landslips from a hill which stands 
behind the Greek Orthodox Cathedral and College at Czernowitz, 
in Bukovina. These buildings, which were erected in 1864 at a 
cost of 10,000,000f., are thought to be in considerabledanger. An 
adjacent farm building has already been buried by the landelip. 

Messrs. TANGYE have learned the great value of well got wu 
catalogues, and added to the fine specimens of catalogue art whic’ 
have left their premises, they have now sent out a well executed 
complete telegraphic code, by which any article in their 1884 
a catalogue can be ordered by cable, by the use of one word 
only. 

AT the Bowling Ironworks, Bradford, on Tuesday morning, as 
@ young man, named Metcalfe, near @ ci saw in 
motion, his right foot slipped, and the saw came into contact with 
his foot and cut it off just above the instep. Another man named 
J. T. Readshaw, aged fifty-nine, was so affected by the sight of 
Metcalfe’s injury that he died almost immediately. 

PROFESSOR ELGAR is about to deliver, in the University of 
Glasgow, a special course of evening lectures, twelve in number, 
upon the “ Buoyancy and Stability of Ships.” These lectures have 
been instituted for the convenience of persons who are employed 
in the various shipbuilding yards and elsewhere during the day, 
and are unable to attend the regular university classes in naval 
architecture. 


THE Commissioners of Sewers have, the City Press says, accepted 
the contract of Messrs. Hammond and Co. for lighting the follow- 
ing streets by electricity, viz.:—Old Broad-street, front of Mansion 
House, Royal Exchange-buildings, Bartholomew-lane, Lothbury, 
Princes-street, Lombard-street, Birchin-lane, Bishopsgate-street 
Within, Throgmorton-street, Threadneedle-st-eet, and Grace- 
church-street. 

Messrs. ARCHD. SMITH AND STEVENS, of Janus Works, Queen’s- 
road, Battersea, have been instructed by the Aérated Bread Com- 
pany to erect at their new premises—Eastcheap House, Eastcheap 
—one of Stevens and Major’s patent hydraulic balance passenger 
lifts, with their compensating apparatus for reducing the t 
of waterused. The architect of the building is Mr. George Edwards, 
of Brompton-road. 

THE report of Dr. Frankland to the Registrar-General of the 
results of the chemical analyses of the waters supplied to the 
inner, and portions of the outer, circle of the metropolis during 
the month of December, show how remarkably satisfactory is the 
water supply by the whole of the London companies taken from 
the Thames, while the New River Company’s supply fully main- 
tained the quality of the previous month’s samples, and ranked, as 
regards the yh of organic matter, with the best of the deep- 
well waters. Both waters were clear and bright on delivery. 

TuE Jablochkoff and General Electricity Company, Limited, has 
been registered with a nominal capital of £20,000, divided into 
200 shares of £100 each, for the purpose of purchasing the whole 
of the Jablochkoff patents, the stock and goodwill as a going 
concern of the late Jablochkoff Electric Light and Power Company, 
Limited. Sufficient capital has been privately subscribed, and the 
purchase contract has been confirmed by the Court of Chancery. 
Mr. Francis R. Reeves has been appomted secretary and manager 
of the new company, whose registered offices and works are at No. 
36, Albert Embankment, Lambeth, London, 8.E. 

COMMUNICATION by means of a submarine electric telegraph cable 
will be almost immediately established, weather permitting, with 
the Fastnet Rock Lighthouse, off the south-west coast of Cork. 
Even as far back as 1854, when this sea-mark was lighted as a 
substitute for the light on Cape Clear—which was four miles 
further to the east and north, and more liable to be obscured by 
fog—the want of effective means of signalling to Crookhaven, the 
relieving station on shore, was occasionally felt even for ordinary 
purposes in connection with the service, as, owing to the distance, 
about eight miles, signal flags and lights could only be seen in very 
clear weather. Lloyd’s recently, looking to the advantages of the 
site as a means of obtaining intelligence of the movements of ship- 
ping, established, by permission, an ordinary signal station at the 
rock in connection with the adjacent promontory of Browhead. 


By the Diario do Governo of Lisbon of the 26th December last, 
we learn that Mr. Alan Danvers has been gazetted a Cavalleiro da 
Ordem Militar de Nosso Seahar Jesus Christo by the King of 
Portugal, at the instigation of the Government of that country, in 
consideration of the successful manner in which Mr. Danvers, as 
engineer and manager of the Edison-Gower-Bell Telephone Com- 
pany of Europe, has installed and worked the telephone in Lisbon. 

. Danvers had, besides, specially recommended himself to the 
favourable notice of the King when, being prevented last spring 
from attending the first performance of the opera “‘ Lauriana” 
owing to the death of the Princess of Saxony, Mr. Danvers offered 
to transmit the opera by telephone from the Opera House to the 
Ajuda Palace. This proposal was graciously accepted, and the 
result proved most satisfactory, as both the music and the words 
were distinctly heard by the King and members of the Royal 
Family. This is, we believe, the first instance of the honour of 
knighthood being conferred on a telephone engineer for his services 
in that branch of the engineering profession. 

In a recent official report on the American iron and steel 
industry, it is stated that the manufacture of iron and steel has 
always been a favourite pursuit among the Americans, and primarily 
in every colony, and subsequently in every State and territory, tis 
manufacture has been undertaken wherever the necessary raw 
mnaterials have be2n found to exist. The products have increased 
from year to year, as population and enterprise have increased. 
The total production of the iron and steel works of the United 
States in 1880 was 7,256,140 tons, while in 1870 it was 3,655,215 
tons, showing an augmentation of 98°76 percent. It may be noted 
also that during the five years from 1879 to 1883 the production of 
pig iron increased from 3,070,875 tons to 5,146,972 tons. In 
reference to pig iron made with mixed anthracite coal and bitu- 
minous coke, it is pointed out that for several years this mixture 
of fuel in the blast | arent has become more and more satisfactory. 
Of the production of 1,885,596 tons of anthracite pig iron in 1883, 
no less than 920,142 tons were produced with mixed fuel. With 
the opening up of a new coke field in the Clearfield region of 
Pennsylvania, and the continuance of the disparity in the — 
of coke and anthracite coal, it is expected that the use of the latter 
fuel in the blast furnace will from year to year decline relatively 
with that of coke. 








44 THE ENGINEER. JAN. 16, 1885. 








PARK HILL-HOSPITAL, LIVERPOOL 


MR. CLEMENT DUNSCOMBE, M.I1.C.E., ENGINEER. 





es er ee 


inte 











































































































































































i 
. 
| \ 
sella CONSTANT ' | ~ 1 
oss Ds VENTI 10" VENTILATION | I 
UNDER | 1 I 
| E—.c. | 
EXIT |poo LINE OF conc Si Fouls : LINE OF CONCRETE J CURTAIN ; 
= —— fi : y wenak anaes 
==> ® = SSE WASTE PIPES BATH & SiG) ee 
SURTIAIN { oe ; te ee veNTILA a 
j oVAB' ATH] « | 
! § . ‘ : 
= pre WINDOWS OVER § 
L “je--vents INCEILINC-——>; | "PIVOT HUNC 
TABILE TENT TABILE 
CORRUCATED IRON HOSPITAL HUT G) 
COLD WATER SUPPLY HOSPITAL COLD WATER SUPPLY 
AG Re “> WINDOWS OVER | 
; | ‘e-VENTSIN CEILING —-> PIVOT HUNG ~ 
7 
' ; | 
SE SAAS GENT OSE en eT i se ws ann geen aaa 
SS ——— —— —_— y WINDOW PIVOTHU | 
ARK — — —_ - VERANDAH , - 
ay sae Sey "i — eS PN ne he ™ i Se “Ne aids) tay " - 
KP ae. tele = ahs Jn. ’ we : = fe ~~" eri aes 
COVER E OY WA’ 5 P . Perens 
7 PLAN 
10 s 0 10 20 30 #0 50 
5 = = es 
fe SCALE OF FEET 
> td 5 19 15 20 63s 30 HUT FOR ; . | 
> y SCALE OF FEET FOR HiT CONVALESCENTS: as + ‘| 
A - < 
17» if 
-- ——< ed | 
a 
aie ‘2 
<> ,= 
‘zi 
— === @ 
COCKBURN ‘st 
; nore 
AFT Tanne To Deaton 
F.H. FIRE HYDRANT 
F.S. FLAC STAFF 
V. VENTILATOR 
S. SYPHON 
W.M.WATER METER 
C.M.cAs " 
\ 
TELEPHONIC 
a e 
ae... |, 
OFFICES 
GRAFTON 
st 
ae RAILING / 
END ELEVATION shenenee veut” 
PATIENTS 
ENTRANCE ELEVATION 
N 
H * FOR \ 
F y a,|FUPURE EXTENS! 
‘. \ 
~~ \ 
> 
a" 
— cf) 
=> 7 
| with i“ i) 
Ms H COALS UNDER=—- anaes -=8 x 
4 H - , << rr z 
of 
<p e 
MORTUARY “-~——7~ EF 2] : 
TILED FLOOR 2 
one ——— $6.9 ——-—-—— > 
< 
« 
Gg 


WASHSTANO ---------. =) 


PLAN PLAN 





VU 











JAN. 16, 1885. 


THE ENGINEER. 





45 








PARK HILL HOSPITAL, LIVERPOOL. 

















PARK HILL HOSPITAL, LIVERPOOL. 


Liverpool, for the following description of a hospital erected 
last year at Liverpool, and especially interesting from the novelty 
of its construction, and the rapidity of its erection :— 

The site which comprises the Park Hill Estate, 20 acres in 
extent, has a south-west aspect, and is at a moderate elevation 
sloping quickly to the river Mersey, the encampment being 
between the 70ft. and 50ft. contours, the levels being reduced to 
Old Dock Sill, which is 4°2ft. below Ordnance Datum. It is 
situated in the township of Toxteth Park, 
within the city limits, and is most admirably 
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| and other cooking appliances, sufficient for 200 patients. The 
We are indebted to Mr. Clement Dunscombe, city engineer, | larder and store-room are framed buildings, covered in Willesden 


| 
| 


paper, match-boarded on the inside, and finished similarly to 
the buildings described further on. The connecting block, 
situated between each pair of tents or huts in the encampment, 


| is built in the bungalow style, with a verandah in front, and 


consists of wooden framing covered with No, 4-ply Willesden 


paper, lined inside with grooved and tongued match-boarding ; 
the space between the outside covering and inside lining 


being filled in with silicated cotton, and the woodwork 
finished internally with asbestos fireproof paint. The Willes- 





adapted for the purpose, both as regards its 
position and surroundings. Park Hill House 
has been utilised as the administrative block in 
connection with the encampment as shown 
upon the plan ; the out-offices attached thereto 
have been converted into a steam laundry, 
disinfecting chamber, stores, ambulance shed, 
&c., while the mansion house proper has been 
fitted up for the use of the administrative 
staff. The approach to the administrative 
block of buildings is by Cockburn-street or 
South Hill-road, and to the hospital encamp- 
ment by Grafton-street. The disposition of 
the hospital on the site was restricted to the 
land on the north side of the new road leading 
from the Grafton-street entrance to the en- 
campment. This necessitated the erection of 
the hospital on one side of the road only, as 
already referred to. The hospital occupies a 
site 460ft. by 220ft. This area has been care- 
fully underdrained, and two terraces formed 
410ft. by 40ft. The tents and buildings stand 
upon a Portland cement concrete foundation, 
6in. deep, laid over the entire area of these 
terraces, upon which the joists carrying the 
floors of the tents and buildings rest, ade- 
quate ventilation under the same being 
secured. The encampment consists of four 
pairs of double hospital tents of the most 
recent pattern, and two pairs of iron buildings. 
Each pair of tents and buildings are connected 
by a building consisting of nurses’ day rooms, 
bath-rooms, closets, &c. A covered footway, 
9ft. wide, traverses the centre of the encamp- 
ment, with similar covered ways right and 
left to each of the blocks of buildings 
— between each pair of tents or iron 
uildings. The footway is formed of 6in. 
of Portland cement concrete laid on a suitable foundation. 
The covering of this footway is constructed of wood and 
roofed with 4-ply Willesden paper painted light green, 
tae rafters, ope and battens on roof being finished in 
chocolate. The roof at entrance over roadway is similarly 
treated. On the south side of the entrance there is provided a 
kitchen 20ft. by 16ft. by 15ft. 6in. in height, and a scullery 18ft. 
by 14ft, by 15ft. Gin. in height ; larder, 14ft. 6in. by 10ft. 6in. 
by 10ft, in height ; airing-room, 9ft. by 7ft. by 10ft. high ; and 
& dry earth store, 7ft. by 5ft. by 10ft. in height. The airing- 
room and dry earth store are heated by steam pipes from a 
boiler fixed in the kitchen. The kitchen, scullery, airing-room, 
and dry earth store are built in red brick, tuck pointed, with 
blue brick dressings, The kitchen is fitted with complete steam 
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den paper is painted light-green and the battens chocolate. 
Each connecting block contains two nurses’ rooms and two bath- 
rooms, each 12ft. 6in. by 11ft. 3in., and 11ft. 3in. by 9ft. 3in. 
respectively, and 12ft. 6in. high. A lobby, 5ft. wide, provided 
with through ventilation, divides each hospital ward. Doors, 
with top panels glazed, are provided in each nurses’ room, to act 
as inspection windows for the wards. At the rear of each bath- 
room there is a slop sink, discharging external to the building, 
and provided with hot and cold water supplies, placed in a lobby 
with through ventilation; and beyond are earth closets, 5ft. by 
3ft., provided with constant through ventilation, and pivot-hung 
windows, 2ft. 3in. by 1ft. 2in. The other windows are 6ft. by 
2ft. 9in., and are pivot-hung. The corrugated iron hospital huts 
are 52ft. by 25ft., and 14ft, average height. The iron roofing is 





| laid on boarding, and internally the walls are boarded with 


grooved and tongue ing, the space between them being 
filled, as in the other locks, with silicated cotton. The rcof is 
ceiled up the rafters with four-ply Willesden paper, the inter- 


| vening space being also filled with wired silicated cotton, about 
| 1}in. thick. The walls are finished in two coats of asbestos 
| fireproof paint. There are sixteen windows in each ward— 
| twelve side windows, 5ft. by 3ft. 9in., and four end windows, 
| 3ft. 9in. by 3ft. 6in. 
| The whole area of the windows is made to open, the top sashes 


Adequate cross ventilation is secured. 


being pivot-hung. In every case there is a free current of air 
under the floors, and fresh air is admitted 
into the wards through a sufficient number 
of conical air-bricks. - Exit ventilators are pro- 
* vided near the ceiling line and by means of 
louvres fixed in the roofs. At the end of the 
encampment a hut for convalescents is pro- 
vided, 40ft. by 12ft. and 12ft. in height, con- 
structed of wood framing, covered with Willes- 
den paper and lined with grooved and tongued 
boarding, and finished in the same manner as 
before described. The space in front is laid 
out asa garden. In fine weather this hut can 
be used as a reading and recreation room. The 
porter’s lodge, 12ft. 3in. by 12ft. 3in. and 11ft. 
in height, is situated at the Grafton-street 
entrance, and is a wooden-framed building, 
covered with Willesden paper and painted 
green, with battens chocolate, and finished in- 
ternally the same as the other buildings. The 
mortuary and -mortem room—the former 
14ft. by 14ft, and the latter 14ft. by 9ft., 
each 11ft. to ridge—are similarly constructed, 
viz, wooden framing, covered with Willesden 
paper externally and internally, and grooved 
and tongued boarding, the roof being ceiled 
with Willesden paper. The walls and ceilings 
are finished in green, with a chocolate dado, 
and the rafters are dressed and similarly 
painted. The mortuary is provided with 
rubbed slate shelves, supported on blue brick, 
tuck-pointed piers. The floor is finished in best 
black and white tiles on 4in. Portland cement 
concrete. The post-mortem room has ample 
top light, and is similarly finished, except that 
the dado consists of 6in. glazed and enamelled 
white tiles. There is provided a slate post- 
mortem table, slate sink, with hot and cold 
water supplies, &c. 
Watei' supply.—A constant service supply 
is provided throughout the encampment, 
slate storage cisterns being provided for supplying the hot 
water cylinders which supply the baths throughout. In 
each hut and building, and also in the nurses’ rooms, 
there is provided a drinking supply direct from the main, 
and a fire supply, with hose attached, ready for use. Hy- 
drants, with hose ready attached, are also provided in suitable 
positions along the covered ways. The hot water supply for 
each block is obtained by means of coil gates fixed in each of 
the bath-rooms, and these, while acting as an ordinary open fire 
grate, the fire-bars of which form portion of the coil, supply 
through the hot water cylinder fixed over each pair of bath- 
rooms an adequate and continuous supply of hot water. 
Drainage.—The drainage has been most carefully attended to, 
and forms as complete a system as could be devised. A refer- 
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ence to the plan will show the arrangement. The whole of the 
drainage is external to the buildings ; the sinks, wastes, &c., 
emptying over external traps. The drains are adequately 
ventilated, suitable inlets and outlets being provided. Discon- 
necting chambers are constructed to sever any connection with 
the drainage from the hospital, mortuary, &c., and the adminis- 
trative block. The drains, which consist of glazed earthenware 
pipes, caulked and jointed in Portland cement, finally discharge 
through a 9in. pipe into the river Mersey at low-water mark. 
There is, therefore, no connection with the drains from the 
hospital and the sewers of the city, the hospital, so to speak, 
having an independent outfall. ; 

Flushing and disinfecting arrangements.—The provision in 
this respect is complete. At the head of the drains from each 
block an automatic flush tank of simple construction is provided, 
which is filled by a tap ata given time. Six hours has been 
fixed in this case. A small tank, containing carbolic acid, is 
fixed where shown on plan, near each flush tank, and communi- 
cating therewith. This tank discharges a given quantity of 
carbolic acid automatically into the flush tank, and wher. this is 
full the syphon comes into operation, and the contents of the 
flush tank, about 40 gallons, consisting of a powerful disinfecting 
solution, is discharged from the head of each drain. The same 
arrangements are provided at the mortuary, post-mortem room, 
kitchen, &c. In the case of the kitchens and mortuary, grease 
interceptors are provided in the flush tanks. It will be seen, 
therefore, that the whole of the drains are automatically flushed 
with a disinfecting solution four times every twenty-four hours. 
The value of so complete and perfect a system of drainage 
acting automatically cannot be over-estimated in an hospital 
designed for infectious diseases. 

Heating nts.—It is intended to heat the tents and 
iron building by means of a specially-designed circular open fire 
grate in the centre of each ward or tent, the fire bars forming 
portion of a coil placed centrally at back of fireplace, with a 
steam pipe from same running round the ward or tent, special 
provision being made for this to act as a ventilator. By this 
means an equable ward temperature is secured. 

Lighting.—Gas is laid on throughout the buildings, tents, and 
covered ways. The brackets are in every case fixed and supplied 
with enamelled steel cowls, acting as reflectors. 

‘elephonic communication.—Telephonic communication is esta- 
blished from the telephone exchange in the City Engineer's 
Office, Munici Offices, to the Medical Officer of Health’s 
Office, and Park Hill House (Administrative Department), the 
Porter's Lodge, and the Encampment. Triangular communica- 
tion, as shown on the plan, is also established, which provides 
telephonic communication between the Medical Officer of Health’s 
Office, or the City Engineer’s Office, and Park Hill House, the 
Porter’s Lodge, or the Encampment proper. There is a tele- 
phone office on the west side of the verandah attached to the 
kitchen, by which, in case of emergency, communication can be 
made to the Resident Medical Officer at Park Hill House, or 
with the Municipal Offices. The porter, from his lodge, can 
likewise communicate with the medical staff at the Park Hill 
House, or with the Encampment, on the arrival of a patient. 
By this means no time is lost in either dealing with a patient 
on arrival, or answering any questions from the Municipa! 
Offices relative to patients. 

Wind screen.—Owing to this site being exposed to the pre- 
vailing winds, which vary from south to north-west, and it 
being also exposed to the river Mersey on the south-west side, 
it was considered advisable to protect the Encampment from 
these winds. The construction designed for the purpose is both 
a novel and most effective arrangement. It is 600ft. in length 
and 30ft. in height, and consists of Norway poles, placed 6ft. 
apart, to which are fixed battens at intervals of 15in., laths 
being interlaced between the same, forming a screen which most 
effectually breaks the force of the greatest hurricane. The 
screen is carefully braced and stayed with steel. wire ropes, and 
it, and the tents and buildings, are well secured by steel wire 
ropes to ground anchors. Behind the screen there is formed a 
footpath, 5ft. wide, for the use of convalescents. The Encamp- 
ment is enclosed with wrought iron unclimbable fencing, and 
wire fencing on each side of the road leading thereto, and also 
along the river frontage. The lower grounds have walks laid 
out through them for the use of convalescents ; the quadrangles 
formed by the covered ways are laid down in grass, relieved by 
flower beds and shrubs. The hospital is generally supplied with 
all the furniture, fittings, and appliances of the most perfect 
and complete description necessary for the requirements of the 
best appointed hospital. All the requisite accessories which 
tend to render an hospital complete in every detail have been 
provided, such as steam laundry, disinfecting stoves, mortuary, 
post-mortem room, brougham ambulance of the latest construc- 
tion. The furniture, which is polished pine throughout, has 
been specially designed, and also the fittings—all plain, easily 
cleaned, and specially adapted for the purposes for which they 
are applied. No unnecessary outlay has been incurred. The 
aim, however, has been to provide a temporary hospital second 
to none as regards its completeness in every detail, and one 
which will be readily availed of by those unable to provide 
proper isolation or medical care for patients in their own houses. 
The Encampment and its surroundings are made as attractive- 
looking as possible, and are a marked contrast to what is too 
frequently designated as a temporary infectious hospital, and 
which in many cases consists of a repulsive-looking aggregation 
of wooden sheds. As an evidence of the care taken in the 
designing of the buildings, and also in providing an adequate 
constant service water supply and all requisite fire appliances, 
it may be mentioned that the fire risk over the Encampment is 
covered by a responsible fire office at the low rate of 3s. 6d. per 
cent. The total cost of the hospital, complete in every respect, 
has been £11,870. This is exclusive of the value of the site or 
Park Hill House, which has been utilised for the administrative 
staff, but is inclusive of all furniture, fittings, and other appli- 
ances of every description. It was erected ready for use within 
two months, although the preparation of the ground, water 
supply, drainage, concreting the site, has entailed considerable 
labour, 300 men having been constantly employed for that 
period upon the works. 








Economica Steam TRAMWAY.—The Dewsbury, Batley, and 
Birstal Steam Tramways—the first ever constructed in England— 
worked by Merryweather 7in. engines, show in the half-year’s 
working accounts that the total cost of the of the 
engines is 2°57 pence per mile, and the total expenses of the whole 
establishment, including 1 tive charges, 5°16 pence per mile. 
This is one of the most economically-worked lines in the country. 





South Kensincton MusevumM.—Visitors during the week ending | by 


Jan. 10th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,189; mercantile marine, Indian 
section, and other collections, 2911. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1311; 
mercantile marine, Indian section, and other collections, 167. 
Total, 15,578. Average of co ling week in former years, 
18,098. Total from the opening of the Museum, 23,660,949, 


THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENT’S ADDRESS. 

Ar the meeting on Tuesday, the 13th of January, Sir Frederick 
J. Bramwell, F.R.S., delivered an add on his elect as 
President. a 

He stated that he had been determined in his choice of a subject 
by the consideration that H.R.H. the Prince of Wales had seen fit 
to appoint him Chairman of the Executive Council of the Inter- 
national Inventions Exhibition, to be held at South Kensington 
this year. He therefore proposed to direct attention to some of 
those objects that ought to be contributed to that Exhibition, which 
were more Sota connected with civil engineering. _ 

Dealing first with materials of construction, the President re- 
marked that probably few materials had been more generall 
useful to the civil engineer, in works which were not of metal, 
than Portland cement. During the last twenty-two years great 
improvements had been made in the grinding and in the quality of 
the cement. As regards bricks, although not now superior in 
quality to those made by the Romans, there was progress to be 
noted in the mode of manufacture and the materials employed. 
The brick-making machine and the Hofmann kiln had economised 
labour and fuel, while attempts were being made to utilise the 
waste of slate quarries. Certain artificial stones appeared at last 
to be produced with such a uniformity and power of endurance 
as to compare favourably with the best nat stone, or were even 
better, for they could be produced of the desired dimensions and 
shape, and were thus ready for use, without labour of preparation. 
The employment of wood, except in newly-developed countries, 
was decreasing, for one reason, b it was pract impos- 
sible so to use it as to obtain anything approaching to the full 
tensile strength. Many attempts had been made to render timber 
proof against rapid decay and ready ignition, and it was in these 
directions alone that progress could be looked for. With respect 
to preservation from fire, the wooden structures of the Health 
Exhibition were coated with asbestos paint, and to this their escape 
from destruction by a fire wasdue. Leaving the old-world materials 
of stone and wood, attention was directed to that form of iron 
known as steel. The President remarked that, in his judgment, 
the making of steel in crucibles was not so satisfactory a mode 
of obtaining uniformity in large masses as was either of the 
other two great systems of manufacture—the Bessemer and the 
Siemens—the two processes which had c' the whole com- 
plexion of the iron industry. He further said that, eight years 
ago, in a lecture he delivered at the Royal Institution, he had 
ventured to predict that steel made by fusion would supersede 
iron made by the puddling process, and that the use of iron so 
made would be restricted to the small articles produced by the 
village blacksmith. The first important revelation in steel manu- 
facture was the ingots shown by Krupp, with other products, in the 
Great Exhibition of 1851. These showed an enormous step at 
the time when the production of steel involved the employment 
of the crucible. Within the last eight years a great improve- 
ment had been made by Messrs. Thomas and Gilchrist, by 
which it had been rendered possible to employ successfully, 
in the production of steel, iron derived from ores that, prior 
to the date of this invention, had been found wholly inappli- 
cable for the purpose. In the manufacture of pig iron improve- 
ment had been effected by increasing the dimensions of the 
furnaces and the temperature of the blast, by the better applica- 
tion of chemistry to the industry, by the total closing of the 
bottom of the furnace, and by the greater use of the waste gases. 
Copper, so long used in its alloyed condition of “‘gun-metal, 
had, within the last few years, been still further improved by 
alloying it with other substances so as to produce phosphor-bronze 
and manganese-bronze, very useful materials to those engaged in 
the construction of machinery. With the increased dimensions of 
the main shafts of engines, and of the solid forgings for the tubes 
of cannon, obtaining at the present day, composed, as they were, 
of steel, the operations of light steam hammers were absolutely 
harmful, and the blows of even the heaviest hammers were not so 
efficacious as was pressure — without blow. The time was 
not far distant when all steel in its molten state would be sub- 
jected to pressure, with the object of diminishing the size of any 
cavities containing imprisoned gases. 

Within the period under consideration, the employment of test- 
ing machines had come into the daily practice of the eng » for 
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Consideration of sub-aq works ily led to appliances 
for diving; and here the President said a few words about the 
“* bateau-plongeur,” used on the “‘ barrage” of the Nile. Beyond 
improvement in detail and the application of the telephone, there 
was probably no novelty to record in the ordinary dress of the 
diver. But one great step has been made in the diver’s art by 
the introduction of the chemical system of respiration, A 
seer me § ——— ag has been devised, embracing a 
chemica. ter, by which the exhaled breath of the diver was 
deprived of its carbonic acid. The diver also carried a supply 
of compressed oxygen to be added to the remaining nitrogen, 
in substitution for that which had been burnt up in the process 
of respiration. Armed with this apparatus, a diver during one 
of the inundations which occurred in the construction of the Severn 
tunnel, descended into the heading, proceeded along it for some 
330 yards—the depth of the water above him being 35ft.—and 
closed a sluice door through which the water was entering the 
excavations, and thus enabled the pumps to unwater the tunnel. 
Altogether this man was under water for one hour and twenty-five 
minutes, without any communication with those above. 

There were, happily, cases of sub-aqueous tunnelling where 
the water could be dealt with by ordinary pumping power, and 
where the material was capable of being cut b a tunnelling 
machine. In the Mersey tunnel, in the new sandstone, in 
a heading 7ft. din. in diameter, a speed of 10 yards in twenty-four 
hours had been averaged, while a maximum of over 14 yards 
had been attuined. In the experimental Channel tunnel 
in a 7ft. heading in the grey chalk, a maximum speed of 
24 yards had been arrived at in the twenty-four hours on the 
English side, and on the French side of 274 yards in the 
same time. In ordinary land tunnelling, since 1862, there 
had been great progress, by the substitution of dynamite, and 
preparations of a similar nature, for gunpowder, and by improve- 
ments in the rock drills worked by compressed air, used in making 
the holes into which the explosive was charged. In boring for 
water, and for many other purposes, the diamond drill had proved 
of great service. Closely connected with tunnelling machines 
were the machines for getting coal, which, worked by compressed 
air, reduced to a minimum the waste of coal, relieved the work- 
man of a most fatiguing labour in a constrained position, and 
saved him from the danger to which he was exposed in the 
hand operation. The commercial failure of these machines was 
due to trade opposition ; and it was to be feared that like pre- 
judices would prevent the introduction of the lime cartridge in 

ieu of gunpowder. 

With regard to the great source of motive power—the steam 
engine—it was difficult to point to any substantive novelty 
since 1862, But the machine had been more and more scien- 
—— investigated, and the results had been practically 
applied with corresponding advantages. The increase in. initial 
pressure, the greater range of expansion, the steam jacketting of 
the vessels in which the expansion took place, had all led to 
eee. Double-vylinder non-condensing engines were now 
currently produced, which worked with a consumption of only 
23 1. of coal per indicated horse-power, or 2°7 lb. per horse-power 
delivered off the crank shaft, equal to 82 millions of duty on 
the Cornish engine mode of computation. When these results 
were augmen by the employment of surface condensation, an 
indicated horse-power had been ohtained for as low as 1} lb. of 
eoal, and it was commonly obtained, in daily work, for from 2 lb. 
to 24 1b. But in the use of steam as a heat-motor, the largest 
portion of the heat passed away unutilised. This defect had been 
sought to be overcome by a regenerative steam engine, but it was 
not successful. Heated-air engines had hitherto only been found 
applicable where small power was required. Another form of 
heat motor—the gas engine—was daily coming iuto general use up 
to 30 indicated horse-power. By a change in the mode of burning 
the mixture, and of utilising the heat thereby generated, 
the injurious shock of the early forms of gas engine and their 
large consumption of gas were obviated. Comparing ao gas 
engine with a non-condensing steam engine consuming 5 lb. 
of coal per indicated horse-power per hour, and demanding, 
therefore, at one shilling per cwt., only one halfpenny for the 








determining, experimentally, the various physical properties of 
materials—and of those materials when assembled into forms to 
resist strain, as in columns or in girders. In those matters which 
might be said to involve the principles of engineering construction, 
there must of necessity be but little progress to note. Principles 
were generally very soon determined, and progress ensued, not by 
additions to the principles, but by improvement in the methods of 
giving to those principles a practical shape, or by combining in one 
structure principles of construction which had hitherto been used 
apart. 

PTaking up, first, the subject of bridge construction—the Presi- 
dent thought the St. Louis Bridge might fairly be said to embody 
a principle, novel since 1862, that of employing for the arch ribs 
tubes composed of steel staves hooped together. Further, in sus- 
pension bridges, there had been introduced the light upper chain, 
from which were suspended the linked truss-rods, doing the actual 
work of supporting the load, the rods being maintained in straight 
lines, and without flexure at the joints due to their weight. In 
the East River Bridge at New York, the wire cables were not made 
as untwisted cables, and then hoisted into place, imposing severe 
strains upon many of the wires, but the individual wires were led 
over from side to side, each having the same initial strain. So far 
as novelty in girder construction was concerned, the suspended 
cantilever of the Forth Bridge, now in course of construction, 
afforded the most notable instance. It was difficult to see 
how a rigid bridge, with 1700ft. spans, and with the neces- 
sity for so much clear headway below, could have been devised 
without the application of this principle. A noteworthy 
example of the use of pneumatic appliances in cylinder- 
sinking for foundations was also in progress at the Forth Bridge. 
At the New Tay Viaduct, the cylinders were being sunk while 
being guided through wrought iron pontoons, which were 
floated to their berths and were then secured at the desired 
spot by the protrusion, hydraulically on four legs, which bore 
upon the bottom, and they, until they were withdrawn, 
converted the pontoon from a floating into a fixed structure. 
The President next traced the contest between canals and 
canalised rivers as modes of internal transit in contrast with 
railways, and referred to the improved rate of transport on 
canals by the substitution of steam for horse-haulage, and by a 
diminution in the number of lockages. He also alluded to the 
hydraulic canal lift on the river Weaver, and to a simi 
application in the Canal de Neufossé, in France, for overcomi 
a great difference of level, and reducing the consumption o' 
water and the expenditure of time to a minimum. e great 
feature, however, of late years in canal engineering, was not 
the preservation, or improvement, of the ordinary internal canal, 
but the provision of canals such as the completed Suez Canal. 
the Panama Canal in course of construction, the contemplated 
Isthmus of Corinth Canal—all for saving circuitous journeys in 
ag from one sea to another—or in the case of the Manchester 

hip Canal, for taking ocean steamers many miles inland. The 
ri between canal engineers and railway engineers was illus- 
trated by the proposal to connect the Atlantic and Pacific Oceans 
means of a ship railway, the details of which scheme were 
before the public. 

In harbour construction, the principle adopted in the Liffey at 
Dublin was referred to, where cement masonry was moulded into 
the form of the wall, for its whole height and thickness, and for 
such a length forward as could be admitted, having regard to the 
practical limit of the weight of the block. The block was then 





carried to its place, was Jowered on to the bottom, which had been 


similar | ments in those d dent u 


P of coal, the extra cost for working the gas engine was 
well repaid by the saving of boiler space, of the wear and tear of 
the renewal of the boiler, of the consumptivn of coal while getting 
up steam and during meal times, of the saving of wages, of the 
freedom from boiler explosions, and of the cessation of smoke 
production. A motor had been recently tried where no fuel was 
employed directly, but where a boiler, being filled with water and 
steam under pressure, had its heat maintained by exposing caustic 
soda, contained in a vessel surrounding the boiler, to the action 
of the waste steam from the engine, the result being that as the 
moisture combined with the caustic soda, sufficient heat was 
developed to generate steam and keep the engine working for some 
time. Trials had been made with this motor for propelling a 
launch and for working a tram-car. 

With respect to other motors—viz., those driven by wind or b 
water—in France an improvement had been made in water-wheels 
by which it was asserted that 85 percent. of all the energy residing 
in a low fall of water had been converted into power. In turbines, 
also, there had been iderable develo; t during the ast 
twenty-two years, and they were very efficient where a high fall of 
water had to be utilised, or where, in the case of a low fall, great 
difference in the working head, and in the level of the tail water, 
had tv be provided for. 

Next to the subject of motors came the transmission of power. 
In its restricted sense, the transmission from one part of a machine 
to another, reference might be made to the increasing use of 
multiple-rope driving gear in lieu of belts, to inclined spur gear 
for diminishing noise, and to that kind of frictional gearing to 
which the name of nest gearing had been given. Where, how- 
ever, the transmission was to long distances, means were being 
adopted for supplying power, i.c., water under pressure or com- 
pressed air, through mains laid down in the streets, in a manner 
similar to that in which gas and water were now supplied for 
domestic use; and in New York and other cities of the United 
States, high pressure steam was similarly conveyed and delivered 
-to the consumers, both for power and for heating. 

Sir Frederick Bramwell also remarked upon the continuous 
rolling of bars of steel for tires, upon the right way of making 
boiler shells and boiler flues, upon tidal motors, upon dirigible 
balloons, upon the Maxim machine gun, and upon the application 
of submarine mines and torpedoes for the defence of seaports. In 
regard to waterworks, he could not adduce any material improve- 

Pp m storage, or in pumping machinery; 
but in the matter of house fittings there had been great progress, 
especially in the’ detection and prevention of waste of water. 

ith respect to gas as a distributed illuminant, considerable im- 
provements had lately been made, due to a greater liberality on 
the part of lighting authorities, and to the use of multiple burners 
in street lanterns, by which a greater amount of light was obtained 
from the same volume of gas. The regenerative gas burners and 
other modes promised largely to increase the candle-power per 
cubic foot of gas burnt. 

In conclusion the President stated that, during his term of 
office, he would do all that lay in his power, as he had done in the 

t, to uphold the honour, the dignity, and the usefulness of the 
titution; and in these efforts he felt satisfied that all the 
members would cheerfully and gladly assist. 














THE value of the storm-signal service in force on the Canadian 
lakes and throughout the Dominion is shown by the recent report 





for 1884, wherein it is stated that out of 841 warnings issued, ag 
many as 658 were verified, 
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LETTERS TO THE EDITOR. 
Wi int 
[ re 


DOUBLE BOGIE ENGINES, 


Sir,—I beg to return you my sincere thanks for the insertion of 
my double bogie engine in your issue of 10th September. I have 
delayed writing to thank you, expecting ibly some comment 
upon the engine; but that from Mr. Fairlie being the only one, 
needs no rep y: 

I still think that the only way in which the wheel pressure upon 
the rail can be reduced to nearly that of the cai e or wagon is 
by the distribution of weight over a larger number of wheels, as in 
the double bogie engine, when small curves have to be encountered, 
and where the weight of rail and general cost of road is an impor- 
tant desideratum countries like Victoria, far removed from 
manufacturing centres, and where the 5ft. 3in. gauge, so suitable 
for this class of engine, has been adupted. 

I have not heard from any English locomotive builders who 
would be inclined to manufacture these engines, but would be 
glad to communicate with any of standing. F, C, Cunisry,. 

Melbourne, December 8rd. 


LOCOMOTIVE ENGINES IN PORTUGAL. 


S1r,—Having read in your very interesting journal of the 29th 
August, 1879, an appreciation of Clark’s publication, ‘A Rudi 


country at great cost. Mr. Haggard, in his table of traffic during 
the year 1883, gives only the total receipts from the three classes. 
Now, it appears to me this information should have been given 
separately. The following figures show the total receipts for the 
year 1883 upon the railways of the United Kingdom :— 




















‘i Number of | Receipts in 
Rdg Passenger traffic. journeys. z 

First-class passengers .. | 36,387,877 | 3,670,053 
Second-class passengers . . | 66,096,784 | $1390)744 
Third-class passengers .. . | 581,233,476 | 17,050,064 
Season tickets (632,050) .. | _ | 1,692,591 
Excess luggage, mails, &c. } _ 3,766,281 
Total .. .._ . | 688,718,137 | 29,508,733 


These figures show at a glance that the third-class is the mainstay 
of the traffic. Comparisons are frequently made between the years 
1873 and 1883, It should be pointed out that this is hardly fair, as 
the years 1871-2-3 were extremely prosperous, whereas for a 
long time past there has been, and still is, great cial 


SZ 


the official requirement of alterations. In section 5, sub-section 5, 
it is said, “‘a complete specification must end with a distinct 
statement of the invention claimed ;” and in section 9 (1), the 
examiner has to “ascertain whether the complete specification 
has been prepared in the prescribed manner.” It would appear, 
therefore, that the whole function of the Examiner as regards 
claims is to see that in each case they contain “‘a distinct state- 
ment of the invention claimed.” And the point to be determined 
is whether he is hereby empowered to require alterations to be 
made on any other ground than to remove indistinctness from such 
statement. Then in the case of ‘‘a complete specification being 
left after a provisional specification,” the Examiner has to see 
‘‘whether the invention particularly described in the complete 
speciation is substantially the same as that which is described in 
the provisional specification.” These two points—(1) distinctness 
of statement ; (2) agreement of both specifications—appear to con- 
stitute all that the Examiner is empowered to inquire into. So 
that if ‘it is the practice of the Comptroller, not only to require 
very large alterations in claims, but also to send cut-and-dry 
claims to applicants for their approval,” it is difficult to see what 





depression. However, it is very satisfactory to find that the 
passenger receipts per “ mile of line open” have increased from 
£1483 in 1873 to £1580 in 1883, and the total receipts have also 
increased from £3462 per ‘‘ mile open” in 1873 to £3651 in 1883. 
In both cases the receipts were higher in the year 1883 than during 
oy | of the ten previous years. 

n 








tary Treatise on the Locomotive Engine, etc.,” approving as type of 
locomotive engines with inside cylinder and single wheels the 
engine Dom Luiz, of the firm Beyer and Peacock, that since 1862 
is working on this line, I was quite astonished to see in the same 
appreciation the following phrase :—‘‘ In fact, the only line using 
a nearly similar type of engine is the Great Northern; but the 
Great Northern engines have their leading wheels much further 
forward than they are, or rather were, in the Dom Luiz, which 
probably went to the scrap heap some years ago, for they do not 
take quite such good care of locomotives in Portugal as they do in 
England.” Hereon, allow me the information that the engine 
Dom Luiz not only didn’t go to the scrap heap as you believe, but 
is yet in active service, having driven express trains the 3rd and 
7th inst, between Barreiro and Alvitos merrell situated at a dis- 
tance of 124 kilometres, carrying the King and Royal Prince, as 
well as their suite, to a hunting party. 

I have also a great satisfaction in telling you that six of the first 
locomotive engines that came in 1857 for this line, the first con- 
structed in Portugal, are yet working, notwithstanding a constant 
and hard work of twenty-seven years, while during a great part of 
this period no others existed. is shows clearly that in Portugal 
as well as in England all care is taken in the preservation of the 
locomotive engine. 

Begging to ask you the publication of this letter in the next 
number of your paper, allow me to present you the protests of my 
highest esteem and consideration. 

MiGuret CaRLos CorrkIA Paks, 
p The Engineer-in-Chief of the Exploration. 
Barreiro, December 30th, 1884. 





COOPER'S HILL COLLEGE. 

Srr,—Professor Shaw, in his letter in your issue of January 2nd, 
denies point blank the correctness of my assertion that India, and 
not Britain, pays every penny of any deficits occurring through the 
working of the College. In support of his assumption to the con- 
trary, he quotes a e from the report of the Royal Commis- 
sioners. If he will examine this in he will find he has read it 
in an entirely unnatural sense. It in no way asserts the College to 
be no longer maintained by India, much less to be supported by 
Britain. The passage, in fact, asserts no more than whereas 
formerly the College was maintained solely for the education of 
Indian Government engineers, it is now thrown open to the public. 
This, of course, has been done, not as Professor Shaw would have 
us believe, with the result of the Government of India having to 
pay for the education of other engi in addition to its own— 
which latter it had already objected to—but expressly for making 
the College self-supporting, and so getting rid of the objectionable 
charges incurred in training its own men, 

If Professor Shaw does not deem my assertion to be strictly 
correct, it is for him to authoritatively refute it. Let him address 
the Secretary of State for India on the subject, and publish his 
reply in these columns. I shall certainly not occupy my time or 
your space in attempting to substantiate an assertion which so far 
needs nothing of the sort. When Professor Shaw proves it wrong 
I will withdraw it. When did Parliament sanction any grant in 
aid to the College? Let him answer this question, which goes to 
the root of the matter, 

I may add that in addition to this matter of who pays the 
deficits, Professor Shaw should first assure himself that deficits 
still occur in spite of the altered status of the College. Otherwise 
he may find that he has been but begging the question and creating 
& grievance where none exists. ‘‘ Cooper’s Hill on Furlough,” in 
his letter of December 5th, tells us that at the first the College 
was self-supporting, and will be so whenever it is full—tiat is, has 
150 pupils and upwards, I know nothing about this; but I observe 
that Professor Shaw has not contradicted the correctness of this 
statement. 

In spite of Professor Shaw’s dislike to the inconvenient assertions 
of anonymous correspondents, and having, unlike him, no rival 
College to advertise by using my own name, I still prefer, with 
your permission, to subscribe myself as IMPARTIAL, 

January 9th, 








RAILWAY PASSENGER TRAFFIC, 


Sir,—Last week, page 27, Mr. F. T. Haggard published some 
tabulated statements in support of his well-known and frequently 
expressed views against the Midland Company’s policy of convey- 
ing third-class passengers by all trains at a fare of one penny per 
mule, For many years only first and second-class passengers were 
conveyed by fast trains, the third-class traffic being practically dis- 
couraged in the hope that it might be forced into carriages of a 
superior class at higher fares. In practice, however, it was found 
that although a small proportion of persons were forced to ride 
second-class, a very ie number was compelled to stay at home 
and not travel at all. The folly of that policy was well known to 
Mr. Allport, of the Midland Railway, and upon 1st April, 1872, 
that company conferred a very great boon upon the travelling 
public by attaching third-class carriages to every train. is 
important change very soon proved that the cheap passengers, who 
had been despised and discouraged, actually paid better than 
cicher the first or second classes, which had so specially 
accommodated and encouraged. At half-yearly meetings the 
chairmen of several railways complain of the decline of first-class 
traffic. Mr. Moon at Euston remarked :—‘‘ We find that gentle- 
men of the first position take third-clase tickets; all he hoped was 
they would have sweeps or navvies riding with them.” 

At the time when the first and second-class traffic flourished the 
passengers paid higher fares, not only for better carriages, but for 
increased speed. The higher charge no doubt repaid the rs 
in the shape of valuable time saved in travelling. It will be seen 
that the first-class passengers do not now obtain any extra speed 
for their extra money ; and the question resolves itself simply into 
this—Will passengers pay two or three pence per mile to sit in a 
first-class carriage, when for one penny they can ride perhaps in 
the next compartment of the same vehicle ? Xo far as the Midland 
is concerned, the answer is decidedly, No; and the decline of first- 
class on many other lines furnishes a similar reply. There can be 
no doubt that either the first-class fares must very soon be 
lowered, or the large number of empty first-class carriages now to 
be seen on many lines must be taken off the trains, as they are fast 


becoming use)ess dead weight, which has to be dragged about the 








of severe competition, there is no doubt the railway 
companies are now giving much more accommodation to the public 
than they did ten or twelve years ago; but still it is a pleasing fact 
that, as regards ordinary capital, the rate of dividend was equal to 
an average of £4°68 per cent. per annum during 1883, this rate 
being very nearly the highest which has been paid for ten years. 
Within the past few days a suggestion has been made that share- 
holders should induce the directors of the seven leading lines to 
hold a conference with a view to “‘ obtaining a fair return for work 
performed,” which, in other words, means augmented fares. It is 
not likely that such a conference will be held, nor that it would 
ever recommend such a retrograde movement; and it is quite cer- 
tain that the Midland Company would never agree to alter its 
present ‘‘third-class policy” with which it is perfectly satisfied, 
just because it is not advantageous to six other competing lines. 
Mr, appears to take a very desponding view of the future 
of passenger traffic, which the facts do not seem to warrant. It is 
sincerely to be hoped that the present depression in trade will soon 
pass by; but in any case, I still maintain the ~ sony that the only 
true policy is to encourage, increase, and develope to the utmost 
the third-class traffic. CLEMENT E, STRETTON. 
40, Saxe-Coburg-street, Leicester, Jan. 10th. 





THE EFFICIENCY OF FANS, 

S1r,—As Professor Smith’s letter had no object, if not to show 
that Professor Herschel was wrong, and as my letter was intended 
to show that the reverse was true, I fail to see any misappreben- 
sion in taking Professor Smith’s strictures to apply to myself. I 
can, however, roomy | sup’ that Professor Smith has even now 
not read my letters, his references to them being without exception 
inaccurate. 

By mixing up the cases in which the variation of pressure is not 
very small with those in which it is very small, Professor Smith 
makes some kind of a defence. It is, however, entirely untrue 
that the difference between us is that “‘he takes isothermal and I 
take adiabatic expansion (compression, I suppose, is meant) as 
approximating most nearly to the actual thermal conditions under 
which fans work.” I have nowhere assumed that the fan works 
isothermally, but very much the reverse. In spite of Professor 
Smith’s doubts, the conversion of the waste work into heat does 
take place within the fan case, and his opinion as to the friction of 
the air affecting the thermometer cannot, I suppose, be taken 
seriously. ; W. C. Unwin. 

January 12th, 1885, 





FORCED COMBUSTION AT SEA. 

Srr,—I have just happened to notice in your review of the engi- 
neering events of last year, contained in your issue of the 2nd 
instant, your remarks on my system of forced combustion as 
applied to the steamer New York City. It would have been 
unnecessary for me to nave taken notice of these remarks but for 
the singular mistake made in saying, ‘‘She works with a closed 
stoke-hole.” As | system is distinctly opposed to the closed 
stoke-hole system of forced combustion, I trust you will allow me 
space to make this correction on your review, with a few explana- 
tory remarks bearing on the points of difference. In the paper 
read at the Institution of Naval Architects last year, I stated that 
the closed stoke-hole system, while creating an unnecessary com- 
plication in having the boilers fitted in air-tight rooms, was, besides, 
wasteful in fuel, and injurious to the boilers when the combustion 
was forced to any considerable extent beyond that obtainable 
by natural draught. These objectionable results are not only 
what may be expected in such cases from the conditions under 
which the air is in this system applied, but they have also invariably 
appeared in practice whenever a high power has been attempted. 

is system of working with closed stoke-holes, so far as I know, 
has, however, only been used with boilers and grate surfaces of the 
usual dimensions required to supply the steam wanted by natural 
draught combustion. When, therefore, just as much air is sup- 
plied to the closed stoke-hole as will urge the large fires to the extent 
obtainable by the most favourable conditions of natural draught, 
the defects which I have mentioned are not developed; but for 
working under such circumstances there is little to justify the 
application of an expensive complication of this nature. The only 
cases on record, so far as I am aware, in which the working of the 
closed stoke-hole system has been fairly tested, are those of the 
trials of H.M.S. Satellite and Conqueror, as recorded by Mr. 
agen his paper read before the Institution of Naval Architects 
in 1 


in % 

The highest record obtained on these trials was 16°9 indicated 
horse-power from each square foot of fire-grate. This increase of 
power was, however, only realised by a great sacrifice of fuel, and 
with visible indications of injury to the boilers, even after a trial 
of only a few hours. I may therefore fairly object to my system 
of combustion being described by you as one with a closed stoke- 
hole. The stoke-hole used by me is an ordinary open one. In the 
trial of the New York City steam was maintained, not only with 
ease at the rate of 20 indicated horse-power per square foot of fire- 


‘grate, but with a singularly high economy in fuel, and without the 


slightest injury to the boiler. 

ith your permission I will take this opportunity of objecting to 
your further statement that my paper read at the Institution of 
Naval Architects last year on this subject was severely criticised on 
account of its vagueness. I need only refer your readers to the 
printed report of the discussion on my paper in the “‘ Transactions” 
of that Institution to show how far your statement is from being 
correct. The only severe criticism on my paper that I know of was 
that of THE ENGINEER, but I am quite content to believe that this 
arose from insufficient knowledge on the part of the writer, and to 
refer your readers to my letters which appeared at the time in 
your pages. JAMES HOWDEN. 
Glasgow, January 13th. 

CONTINUITY IN PATENT LAW. 

S1r,—Your cordial recognition of the importance of the question 
as to the alteration of claims in specifications required under the 
authority of the Comptroller, induces me to send you a further 
communication on the subject. Although I have not hitherto had 
any special reason to complain of the action of the Examiners, yet 
looking to the great consequences that may be involved in requir- 





ing alterations to be made in claims, it appears to me that it 
becomes essential to inquire how far the Act gives any sanction ta 





there is under the Act for any such practice. It appears 
to me that it any applicant be required to alter his claim in such a 
manner as to be different from what he has been advised to make 
it, he ought to be allowed to plead his own form of claim ina 
court of law. 

Very much often turns on a slight alteration in the wording of 
aclaim. I remeinber being told by the plaintiff's solicitor in the 
case of Elliott v. Aston—1840—that it cost £1000 to determine the 
sense in which the word ‘‘ or” was to be construed in one of the 
claims. In my little work ‘‘On the Specification,” published in 1847,1 
made tl:e following remark :—‘“‘ The claim rightly understood is in 
fact the specification ; but then in order that it may be rightly 
understood, reference must be had to the antecedent matter; and 
it may indeed be said that the intelligibility of the whole specifica- 
tion greatly depends upon the particular interpretation of the 
claim which is suggested by such reference.” I may mention that 
in a favourable review of the work that appeared in the Jurist at 
the time, the above quotation was specially noticed. 

My subsequent experience of nearly forty years has not altered 
my opinion as to the effect of a i interpretation of the 
claim on the construction of the whole document. And it will be 
readily understood that for this reason I attach great importance 
to a reasonable amount of freedom being allowed to applicants in 
the wording of their claims—as they may be advised—more e- 
cially as they have to take the risk of the construction that may 
be put upon them by the Court. WitiiaM SPENCE. 

8, Quality-court, Chancery-lane, W.C., Jan. 13th. 





Srr,—Your foot-note to Mr. Wm. Spence s letter in last week’s 
issue, questioning the right of the Patent-office examiners to alter 
the claims of a specification, encourages me to ask permission for 
bringing before you another little self-willed action on the part of 
the Patent-office which, I think, requires ventilation. 

A few months ago I had occasion to apply for a patent in the 
ordinary way through some eminent patent agents. Most technical 
papers — these applications as they appear in the ‘‘ Journal,” 
some, like your own, mentioning only the town in which the 

tentee resides, others publishing his full address. From the 

tter I learned, somewhat to my surprise, that my correct address 
had been suppressed, and that of my patent agents established for 
it. On inquiring into the matter, I was informed that my proper 
address had been handed in with the application, but that—“‘ The 
Patent-office now publishes the address of the agents, and not that 
of the applicants, with the view to save the latter from being 
deluged with circulars offering to complete the patent and to take 
out foreign patents . .. . which was found to be such a 
grievance to applicants and their agents.” 

Now, this seems to me a most grandmotherly bit of careful con- 
sideration on the t of the Patent-office. True, there may be 
some patentees who may object to the publication of their 
addresses, and there may be a few agents who may benefit through 
the change. But should not the applicants’ wishes be ascertained 
in the first instance? I, for one, personally object to the deliberate 
misdirection of a intended for me, be it contained 
in circulars, price lists, catalogues, letters, or documents of any 
kind. And I suppose most agents will also object, because it 

laces them in a somewhat invidious position towards their clients. 
shall be glad to learn what others have to say on the matter, and 
hope this may lead to a change. PATENTEE, 

Linton January 12th. 


THE ROCKET. 

S1r,—Referring to the note you have appended to the foot of my 
last letter re the Rocket in your issue of January 9th, I quite 
understand that it is admitted on all hands that a Rocket assisted 
in the opening of the Liverpool and Manchester Railway, but that 
it is argued by some that it was not the Rainhill Rocket built in 
1829. Now, no one could make such a statement as a mere guess 
or conjecture, and therefore whoever makes it should be able to 
supportit by evidence and proofs, about which there could not be the 
slightest possible doubt in anyone’s mind, and which could not pos- 
sibly be controverted in any way. I have seen no suchevidence. I 
say again that the Rocket built in 1829, which won the Rainhill 
trial, was the identical Rocket that took part in the opening of the 
Liverpool and Manchester Railway. You say I give no proof of 
this. I say that I was on the spot, knew the engine thoroughly 
well, and frequently rode on her both before and after the opening, 
and know for a fact that it was the same engine and no other. If 
such evidence is not good enough, I don’t know what is. I take it 
that the evidence of an eye-witness of any event is generally held 
to be more valuable than that of people who were not near the 

lace and who have no knowledge of it, except what they have 
hoon from others, and also more valuable than any number of 
sketches made years afterwards. Mr. Nasmyth and Mr. Stenson 
may both have sketched a Rocket, but they may rest assured it was 
not the Rocket built in 1829 which won the Rainhill trial and after- 
wards took part in the opening of the Liverpool and Manchester 
Railway after working on the line during its construction. 

Howden, January 14th. Ros. STANNARD. 


[Neither Mr. Nasmyth nor Mr. Stenson asserts that he has 
sketched the Rocket of 1829, although it is very ible that Mr. 
Nasmyth at the time took it for granted that the et which he 
sketched was the 1829engine. Are we to understand Mr. Stannard 
to say that there never was in 1829 or 1830, any Rocket but the 
one on the Liverpool and Manchester Railway ?—Ep. E.] 





Srr,—You need not expect any further communication from Mr. 
Boulton, of Ashton-under-Lyne, in reference to Rocket. Your 
finishing paragraph after Mr. Stannard’s letter this week is enough 
to convince any one you are determined to have your own way. 
Your false statements will be shown up in another quarter. 


W. JEFFERY. 
6, Plymouth-view, Manchester, January 12th. 


[Mr. Boulton promised to supply documentary evidence in favour 
of his contention that there was only one Rocket existing at the 
time of the opening of the Liverpool and Manchester Railway. 
Are we to infer from the above that his views are changed, or that 
he has failed to discover the evidence he promised? Our ers, 
like — we are sure, have open minds upon this question. 
—Ep. E. ; 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—David Robb, mnspector of 
machinery, to the Indus, for Devon) Dockyard; William Castle, 
chief engineer, additional, to the Hibernia, for service at Malta 
Yard; Gustov A. C. Bencke, chief engineer, to the Flora, for Ca 
of Good Hope Yard; George A. Haddy, engineer, to the Indus, for 
service in the Penguin, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS —Madame Boyveau, Rue de la Banque. 
BERLIN,—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gero.p and Co., Booksellers, 
LEIPSIC,—A. Twiermever, Bookselle: 

NEW YORK.—Tue Witmer and 

31, Beekman-street. 
ALT A ALN CO TT LTCC NET RS TT REIS an 


TO CORRESPONDENTS. 


*,* All letters intended for insertion in THR ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to Meade, ond bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

T. J. M. (Windsor).—We fail to see any special novelty in your invention, 
acd we per that the rods are too delicate and too near the ground to stand 

work, 

W. M. T. (Waterford).—J/ the pipes are left uncovered heat will he wasted. 
The svmplest way to protect them is to wind them with straw or hay ropes, 
taking care to put a cover over them so that the ropes cannot get wet, 

R. J. J.—Hight men compressing air at one place could transmit about half 
a horse-power toa distance. The pressure attained would be a question 
of proportions of parts, and might be anything from 5lb. to 500 lb. on the 
square inch. Consult our advertising columns, 

M. C, 8, (Liverpool).—Open the blow through cocks and turn steam into the 
condenser ; open the cylinder drain cocks; open the steam stop valve, and 
give at the same time a little injection by opening the injector cocks ; then, 
un the engines acquire speed, give more and more sted and injection until 
the proper apeed and vacuvm have been obtained, To stop the engines 
reverse the process, shutting the injection off jirst. 





TT. 
Rocers News Company, 








LLOYD'S PATENT WELDING PROCESS, 
(To the Editor of The Engineer.) 
Sir.—Will any reader kindly give me any information he can about 


Lloyd's patent welding process—date of patent and number? 
Ilkley, January 8th, - ™ J. B. G. 





SUBSCRIPTIONS. 

Tur Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. .. .. £0 148, 6d. 
Yearly (including two double numbers) .. -» £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe Enoineer is registered for transmission abroad, 

Cloth cases for binding Tak Enoinrer Volume, price 2s. 6d. each. 

A complete set of The Enorneer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue Enxoineer weekly and post-free, 
Subscriptions sent by Post-oflice order must be accompanied by letter o) 
advice to the Publisher, Thick Paper Copies may Le had, if preferred, at 
increased rates, 

Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana. Canada, —— of Good Ho Denmark, 

it, France, Germany Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 its. China, Japan, 
India, £2 0s, 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama Peru, Russia, Spain, Sweden, 
Chili, +1 16s. Borneo, Ceylon. Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
poper are to be addressed to the Publisher, Mr. George Leopold Kiche ; all 
other letters to be addressed to the Editor of Tue Excinger, 163, Strand, 








MEETINGS NEXT WEEK. 

Tse Instrrution or Crvit ENGINEERS.—Tuesday, Jan. 20th, at 8 p.m.: 
€ om arg fh ——— boy _ ~~ ae view to ay “ hs 

rison a e wasures for Engineering Purposes,” 

r, A. Hamilton-Smythe, B.A., M. Inst. C.E. a 

Roya Mereoro.ocicat Sociery.—Wednesday, Jan. 2ist, at 7 p.m : 
At the annual general meeting the report of the Council will be sank the 
election of officers and Cou for the ensuing year take plo-e, and 
the President will deliver his address. 

Society oF Arts.—Monday, Jan. 19th, at 8 F eas Cantor Lectures, 
“Climate, and its Relation to Health,” by r. G. V. Poore, M.D. 
Lecture IL.—The effects of soil, drainage, and vegetation upon climates. 
Wednesday, Jan. 2ist, at 8 p.m.: Seventh ordinary meeting. ‘ Labour 
and Wages in the United States,” by Mr. D. Pidgeon. The Hon. James 
Russell Lowell, the American Minister, will preside. Thursday, Jan 22nd 
at 8 p.m.: Howard Lectures. ‘The Conversion of Heat into Useful 
Work” by Mr. W. Anderson, M Inst. C.E Lecture 1V.—Tae working 

bast. in heat engi « der gases coal —hot air—steam 
—the method and cost of preparing the working substances—the theo- 
retical calorific power of fuels, the degree of efficiency to be expected, and 
the eng, Sages 4 realised. Friday, Jan. 23rd, at 8 p.m.: Indian 
Section. ‘ cultural Resources of LIudia,” by Mr. E. C. Buck, 

of the Government of India in Revenue and Agricultural 
Department. Sir James Caird, K.C B., LL.D., ¥.R.S , will preside. 
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THE WATER SUPPLY OF LONDON, 


Novetty has not always marked the schemes for the 
supply of water to London. The last new scheme does 
not pretend to novelty in principle but it does in applica- 
tion. Mr. J. Thornhill Harrison has departed from the 
lines of any of his predecessors in the attempt to deal with 
London water requirements. His report to the Local 
Government Board, which embodies his scheme, was 
referred to in our last impression ; but London is so much 
larger than any other city that we may be permitted again 
to say something on its water supply as dealt with in this 
report. There is much in the scheme to recommend it, 
and if ever the abstraction of water direct from the 
Thames for London potable uses is discontinued, this scheme 
will perhaps recommend itself more strongly than most 
of those which have come before the public, for it promises, 
as it stands on paper, to be the cheapest. This, unfortu- 
nately, is its chief recommendation. What is Mr. 





Harrison’s proposal? Briefly this. He finds that the 
quantity of water which found its way into the Thames 
between Maidenhead and Teddington last July by means 
other than by tributaries—thatistosay, by spring waterflow- 
ing from the chalk and gravel—was 116 millions of gallons 
perday. He proposes to intercept the flow of a large part 
of this into the river, by means of a collecting tunnel at a 
sufficient depth below the surface to intercept the springs 
and fissures, Instead, then, of the companies taking their 
water out of the river to the extent ‘of about 80 millions of 
gallons per day, he pre to make an artificial under- 
ground river in the ity of that part of the Thames that 
lies between Bray and Black Pots, the latter place being a 
little south of Slough and a little north of Windsor. is 
collecting tunnel would begin near the river opposite 
Bray, and de somewhat from it in a slightly curved line, 
nearing the river again at Black Pots. Here would be a bi 
well and overflow weir, whence the water would be carri 
tothe London companies’ intake ina brickwork tunnel twelve 
miles in length. The proposition, then, comes to this. 
Instead of taking this spring or chalk water out of the 
Thames, we are to take as much of it as we can get 
out of a five mile collecting tunnel, before it goes into 
the Thames. This tunnel is proposed to be made in the 
chalk, and to vary in size from 4ft. diameter near Bray, 
to 12ft. at Black Pots. It would be five miles in length 
Along the line of the collecting tunnel it is proposed that 
wells should be made, or it is admitted that.these might 
be wanted. 

The whole gain then resolves itself into one of supposed 
superiority of the water so obtained. The present cost of 
filtration, and the £11,000 per year paid to the Thames 
Conservancy, making together £19,400 per annum, would 
be saved, but at the expense of a capital outlay of at least 
£700,000. Assuming, however, that the difference in the 
character of the water so obtained was worth the interest 
on £700,000, less, say, £20,000, the first question is, What 
probability is there that 80,000,000 gallons of water per day, 
or anything like that number of gallons, are likely to be 
obtained from a collecting tunnel, five miles in length, in the 
chalk, supplemented by a few wells a little north of it, and 
connected with it by headings? Chalk may be looked 
upon as a splendid water reservoir, but it has been shown 
over and over again that after the surcharge is given up 
and the fissures emptied it gives up its contents very 
slowly. It is not necessarily an objection to a scheme that 
it has no precedent, but it is a fact, which causes some 
aifficulty in considering Mr. Harrison’s proposal, that we 
have really ae little experience of extensive chalk 
supplies, and the experience gained at many rather 
large wells is hardly encouraging enough to make prophecy 
as to the yield of a long tunnel much more than sheer 


uess, 

. The largest example of water supply by long collecting 
tunnels, or one of the largest, is at Brighton. Here 
every feature is in favour of the catchment by the 
tunnels of a large and splendid supply. Innumerable 
fissures in the chalk, running more or less normal to the 
sea, and not intercepted by withdrawals for the supply 
of any neighbouring towns, are made to give up their 
water to the collecting tunnels made by Mr. ton. 
These tunnels are altogether about a mile in length, 
including a recent extension of about 600ft., and at present 
collect > des five millions of gallons per day. The water- 
bearing fissures are seldom more than 30ft. apart, and the 
conditions, as far as a chalk supply is concerned, are 
certainly as good as along the line of the proposed London 
scheme. If, then, the Brighton collecting tunnel yield is 
to be any guide, the Bray-Black Pots tunnel will give about 
twenty-five millions of gallons per day. The Brighton 
yield may be taken as a little over a million gallons per 


1090ft. in length. What reasons are there for ex- 
pecting more t this from the tunnel proposed by 
Mr. Harrison? Perhaps it may be expected that 


as the tunnel is pro to be about 16ft. below 
the summer level of the Thames, that the Read- 
ing beds overlying the chalk in the district may add 
materially to the flow in the fissures. It is not, how- 
ever, clear from the report what is expected, for Mr. 
Harrison admits that the design of the tunnel “ would 
of course be moditied very considerably should a more 
definite scheme be prepared,” and there is very little 
evidence given as to the probable quantity of water that 
would be obtained, except by inference that as 116 million 
gallons of spring water find. their way into the river, an 
intercepting tunnel would probably trap a lot of it. This 
is exactly what is very uncertain, and until a good many 
borings are made it is not possible even to make a 
guess estimate of what quantity of water five miles of 
tunnel in this district would yield, and hardly then. 

Fears have already been expressed that this abstraction 
of a very large quantity of water on its way to the Thames 
will have a serious effect on the dry-weather condition of 
the river. It does not, however, appear that any fears 
need be entertained on this head, for even if the tunnel 
afforded the 80 millions of gallons now taken from the 
river by the companies, it would make no difference to the 
river, for it obviously cannot affect its level whether 
80 million gallons are pumped out of it as fast as they run 
in, or whether they do not run in at all, Fears might, 
however, reasonably be entertained that the Bray end 
of the tunnel, where it is very near the river, might 


become a drain on that seetion of the river, and its régime. 


might be thus seriously affected. The fissures which are 
relied upon to give a deal of the supply might turn 
up just here and lead direct from river to tunnel, or in 
fact the fissures might anywhere along the length of the 
tunnel simply connect it with the river. The proximity 
of the Bray end of the tunnel to the river would also 
make the insertion of say a three-feet pipe, connectin, 
river and tunnel, very easy, so that if the chalk tunn 
showed itself incompetent to give the required supply there 
would be great temptation to get it direct. This question 
is of course one which needs careful consideration, but the 
— for fears on this head are not very numerous. Mr, 
arrison’s scheme is, however, one which deserves con- 
sideration, for it is simple, affects few rights, mars no 





rty, and is not supposed to cost so much as most 
Sader eoosanalss-ita is, if five miles of ing tunnels 
would be enough. What it would cost if fifteen or twenty 
miles of such tunnel turned out to be n cannot be 
stated, but in that, or in any case, Londoners might be 
sorry they had not stuck to the river, after having spent 
so much money and legislation on its purification. 

We may here recur to one question relating to the 
London water supply. We may ask the question, What 
is the proportion P the water supplied to London per day 
which is absolutely wasted—that is, not used in any way, 
but is lost by broken underground mains and pipes, and 
by bad fittings of all kinds? We may answer the ques- 
tion, and say at least one-third. With a por system of 
waste detection and inspection, one of the chief difficulties of 
the future supply might be got over, for the demand on river 
or wells wou ah be reduced to an extent not generally thought 
likely. Mr. Lass’s excellent analysis of the accounts of the 
water companies for the last financial year gives the number 
of houses supplied as654,102,and the number of gallons per 
head of the population per day as from 26 to 38 gallons 
per day, or an average of 30°3 gallons. Taking the purel 
domestic supply as using 80 per cent. of the whole 145 mil- 
lions of ons supplied, the average per head is reduced 
to 24°25 gallons. tter idea of how high this is may be 
gathered from the fact that the average daily supply is 
181 gallons per house, and some very little things are 
called houses. 


THE VIRTUE OF WEIGHT. 


A DEsiGNER need néver be at a loss for information con- 
cerning the dimensions which ought to be im 
to the various members of a machine in order that they 
may be strong enough to resist the known or calculable 
strains to which they will be submitted.. Text-books 
dealing with the strength of materials, and teaching the 
student how to calculate stresses, exist by the dozen; but 
all the information which can be obtained in this way is 
quite powerless to enable a man to design, let us say, a 
steam engine which will give satisfaction to its owner, 
simply because no text-book either does or can deal with 
certain conditions continuously varying and continuously 
met with in practice. To combat this difficulty experience 
and judgment can alone be employed ; and the great differ- 
ence between the merits of different engineers as designers 
lies more in their judgment—which is a form of brain- 
power—and experience than in perhaps anything else. 
Tables of dimensions of various parts of engines have been 
prepared, and may be used as guides, but only as guides. 
They are, however, in many respects more satisfactory that 
formule; but this is true perhaps only because the avail- 
able formule are not quite what they ought to be. Much 
of what we are about to say applies to all machinery, but 
we shall for convenience deal with but one, the steam 
engine. : 
Every steam engine requires to have what is, in one 
sense, redundant structure—in a word, mere weight or 
massiveness, in order that it may perform properly. The 
greater the skill of the designer the smaller will be the 
amount of redundancy uired ; but, as a rule, a dis- 
play of such skill is only required under very special circum- 
stances. For example, engines intended to propel torpedo 
boats must be as light as possible; and the test care 
must be taken not only to proportion the various parts so 
that they may be quite strong enough without being too 
strong, but to direct the lines of stress in such a way that 
the maximum degree of stiffness may be obtained. It 
may be laid down as a fundamental principle, that that 
steam engine is the best which is most rigid and most 
free from vibration, and the simplest possible way to 
obtain rigidity is to use plenty of metal. No doubt the 
result of going on this system is to offend against the 
recepts of many text-books, and to incur- some expense; 
but in the long run the heavy engine will be found better 
than the light engine, always provided that weight is not 
wasted, but is put in the proper place. Let us take, for 
example, an engine of a very common type. It has a 
bed consisting of rectangular frames. On one of these 
frames is cast a plummer block; both frames carry 
guide bars for the piston-rod crosshead. The cylinder 
is bolted on to the top edges of the side fraines or 
girders. One end of the crank shaft is carried by the 
engine frame, the other in a wall box. We shall 
suppose that the engine is of good size, say with a 30in. 
cylinder and a stroke of 5ft., and that it works with a 
pressure of 701lb., the steam being cut off early in the 
stroke. The centre line of the cylinder will be 15in. 
or so above the tops of the at frames, so will be 
the centre line of the crank shaft. The gross load on 
the piston at the beginning of each stroke will be 
70 x 708 = 49,5601b., or, in round numbers, 22 tons. 
The distance between the centre of the length of the 
cylinder and the crank shaft bearing in such an engine 
may be taken as 20ft. We have, then, a girder 20ft. long, 
with a bending effort of 22 tons, operating on a lever 15in. 
long, brought to bear on it at every stroke of the engine; and 
beyond all question such a girder will bend, no matter 
how deep and heavy it is, the question how much it will 
bend being determined by the depth and mass of the 
girder. Engines of this type may be seen in which the 
rocking motion of the cylinder is quite apparent to the 
eye, and is sometimes so considerable that it is not easy to 
keep the joint of the steam pipe with the valve chest 
unbroken and tight. It is quite beyond doubt that the 
bed-plate is in these cases quite strong enough to with- 
stand the strains to which it is submitted, but it is not 
stiff enough to make the engine satisfactory. in, let 
us take the case of crank shafts, especially those which are 
bent out of the round or slabbed and slotted out. There is 
no defect more common than to find such cranks “ whip” 
at each stroke of the engine. They are by every 
possible rule ett strong, and they are of excellent 
material. Tes by the text-books, their only fault 
is that they are much too strong; but they have the 
t defect that they lack stiffness. It will perhaps 
pee here, 


What then? Su that a cylinder has a 
shaft whips, what harm 


rocking motion, and that a cran 
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is done? As to the first point, the wear and tear of guide 
slides and bars and stuffing-box packing will soon give an 
answer, to say nothing of the certainty that sooner or later 
the bed-plate will break. It is only a matter of so man 
millions of bendin As to the a. of the cran 
shaft, the answer is that hot bearings will be the rule 
instead of the exception; and that it will be almost impos- 
sible to keep any brasses tight. The engine will “ knock,” 
and the use of lubricants must be extravagant. Material 
is wanted, not in order to secure strength, but to obtain 
stiffness, and so to get rid of deflections, tremours, and 
vibrations which are all more or less inimical to the good 
working of the machine, and likely to shorten its life. A 
well-de§igned engine with plenty of material in it will be 
found at work a century after a light machine of the 
same power has gone to the scrap heap. ‘ 

We are quite prepared to hear it objected that the 
proper way to obtain this much-desired stiffness is not to 
put in dead weight, but to dispose the metal to take all 
the strains under favourable conditions. Now in reply, 
we may say in the first place, that we are net prepared to 
deny that there is much truth in the argument; but in the 
second place, it must not be forgotten that’ mere dead 
weight or mass is in many cases essentially necessary to take 
up vibration. If, for example, we have a bridge carrying 
the footstep for the vertical shaft of a heavy spur or bevel 
wheel, it will be found that such a bridge if made 
just of the proper dimensions to y the weight of 
the wheel will be useless for its intended purpose. 
It must be made very much bigger and _ heavier, 
for no other purpose than to resist vibration and 
tremour. It must be stiff as well as strong. But leaving 
this aspect of the matter, it may be shown that it is 
not quite so easy a thing as it appears at first sight to be, to 
dispose the parts of a steam engine in such a way that all 
motion of these parts will be averted. Of course the idea is 
that each stress shall be made to pass directly through a 
mass of metal, and not outside it. Thus, for example, the 
cylinder of the engine referred to above might be dropped 
down between the two girders. The crank might be made 
in the middle of the length of the shaft, and this last might 
havea bearing in each girder. The line of stress running 
through the centre of gravity, let us say, of the girder 
in this case the cylinder could not move; and there can be 
no doubt but that less material would give a stiffer, and 
so far a better engine; but then where is the valve 
chest to be placed? and how are the guide bars to be 
attached? the Corliss frame has been specially designed 
to give stiffness with a minimum quantity of material, and 
it does this successfully; but the Corliss frame was never 
designed by the aid of text-books. To cure the whipping 
of crank shafts, which is especially manifest in double- 
cylinder engines, a third bearing may be put in, and is 
being used now by many builders of electric light engines; 
but there is much to be said against the use of this bear- 
ing. It is very difficult indeed to keep three sets of frames 
all in a line unless the frames are very stiff, which they 
seldom are; and there is reason to believe that a better 
result would be got by putting the cylinders close to the 
frames with the valve chests inside, just as is donein locomo- 
tives, and keeping the crank shaft very short by making 
the bed of the engine narrow, and using a heavy 
crank shaft. Few land engines—out of railway works— 
have double crank shafts nearly as stiff in proportion as 
those used in locomotives. Here, again, mere strength has 
nothing to do with the matter—quantity of material is 
used to impart stiffness. 

It is not to be assumed, as a matter of course, that the 
mere putting in of ties and struts, so to speak, at the 
proper place will ensure freedom from motion of parts. A 
remarkable instance of the truth of this statement is sup- 
plied by tandem marine engines. The high-pressure 
cylinder is frequently carried on three stout wrought iron 
legs bolted to it, and to the cover, strengthened for the 
purpose, of the intermediate cylinder. Now it would 
appear that thestrains must operate sodirectly through these 
three legs in the way of push-and-pull thatno possiblerocking 
of the high-pressure cylinders could take place. Asa matter 
of fact, however, they do rock ; and it is even found difficult to 
keep them perfectly in line with the cylinders just below 
them throughout the stroke; and this is one of the reasons 
why the tandem system is not much favoured now at sea. 
Furthermore, the putting in of ties to stiffen structures 
intended to be heated is not invariably satisfactory. Thus, 
for example, we have known instances in which heavy 
wrought iron ties were put in to couple a plummer block 
with a cylinder, and so to prevent rocking, with the result 
that the cylinder flanges were carried away. A remark- 
able example of this was reported in our pages some 
years ago. The engines of the twin ship Calais-Douvres 
broke down from this cause, the cylinder covers being 
split. So far as could be seen, the design of the engines 
seemed to be very good; but practically they were 
defective. We may conclude this article by mentioning 
a case, the particulars of which are, no doubt, well known 
to not a few of our readers, in which a pair of compound 
engines running at a rather high speed were put intoa 
mill to take the place of a pair of heavy old-fashioned 
engines of the side lever type. The new engines were 
absolute failures, and the mill had to be driven again by 
the old engines, which had been disused but not taken 
down. We have been unable to do more than touch the 
fringe of a very important subject. If, however, we 
have succeeded in Betting some of our younger readers 
thinking, our purpose will have been fulfilled. There is 
much more virtue in a lump of cast iron properly disposed 
than appears at first sight. 





VALUE OF VESSELS. 


Durinc the past year one of the most marked commercial 
changes has been in the value of steamships. It is not only the 
market value, for that isa fluctuating one which we cannot much 
notice, but it is in the value as estimated by the earning power, 
and by the declaration for insurance. It would seem that we 
are on the point of changes in regard to ships which will very 
seriously alter their comparative earning power, and which have 


in gopsequence yery greatly altered their value. Already share- 





holders in and owners of steamships are making up their minds 
as to the value at-which these shall be insured for the next in- 
surance year, and in most cases there is a fall in the sum when 
compared with that of the insurance year that is now all but 
expiring, The question of the assessment of that value is grow- 
ing much more difficult. There is a loss of vessels yearly, and 
whilst on the one hand the owners ought not to suffer much 
in the case of the loss of the ship, yet on the other hand 
the cost of insurance is so great that the declared value 
needs to be kept as low as possible to limit the sums 
paid as premium or in the shape of calls. When in one 
year the value of a vessel may fall 10 per cent., as is said to 
be the case very often in the present year, and when it may be 
fairly believed that there will be an early recovery in the 
earning power of steamships, and therefore in their real value, 
the settlement of the amount of insurance is a question of con- 
siderable difficulty. It is possible that it may have to be 
decided in some way other than the stating of a value that 
is to remain fixed during the whole of the year, whilst the 
real value rises or falls very considerably in that time. 
Whether the settlement should not be in the direction of 
giving the insurers the choice of payment or of replacement 
remains to be seen, but in some way the insured will have to 
deal with the question either by that or some equivalent which 
will prevent the loss of a vot being either a gain through a 
fall in the value of the ship in the period of the policy, or a 
loss through a rise in that value in the same time. 


IRON AND STEEL RAILS. 


In the copious reviews of the trade of the country, very little 
notice has been taken of the fact that there has been a further 
progress in the decay of the iron rail manufacture. A detailed 
statement of the exports of iron rails showed that whilst in the 
year 1883 we shipped 24,306 tons of iron rails only, in the past 
year that small tonnage further fell to 15,581 tons, and there 
seems ground for the belief that it is further falling, and that 
the iron rail manufacture is practically extinct. It is also 
noticeab!e that the small quantity that has been sent away 
was declared at prices above those of steel rails, so that it may 
be assumed that there was simply the export of special qualities 
or sections for some particular work in the Argentine Republic 
—to which one-half of the total was sent—the East Indies, and 
a few other countries. In the steel rail trade there was a large 
decline in the year. In 1883 our exports of steel rails were 
754,108 tons, whilst for the year 1884 the exports fell to 
526,169 tons. For the last year Australia was our largest 
customer, but both it and the East Indies showed a fall in the 
amount of their purchases from the quantity in the preceding 
year. Russia and Sweden increased their purchases last year, 
but there was a serious falling off in the tonnage sent to Italy. 
It is to be hoped that we shall find an increase in the quantity 
to be sent out this year; but if so, it is scarcely to be expected 
that the increase will be in the exports to the United States, 
though there should be more hope of the shipments to the 
Indies and to the East generally. More and more for years steel 
has been taking the place of iron both for rails and for other 
purposes, and it is by no means impossible that the present 
year may witness the extinction of what was once a very great 
support of the iron trade—the iron rail manufacture, because the 
latter is now supplanted by steel. 


THE RATING OF COAL COMPANIES, 


SoMETIME ago the Sheffield Coal Company appealed against 
the rate imposed by the Assessment Committee of the Shef- 
field Union and the Overseers of Handsworth. Their coal 
mines in the parish of Handsworth had been assessed by the 
Assessment Committee at £5336 5s. gross, and £4033 6s. 3d. as 
the net rateable value. The Assessment Committee arrived at 
these figures by taking the coal as being worth £200 an acre, 
and the calculations were based upon the rentals actually paid 
by the appellants. The Colliery Company admitted that their 
actual rents were as high as £200 an acre, and in some instances 
even as high as £300 an acre, yet that these rents were in them- 
selves no absolute criterion as to the value. They further 
contended that these rents were agreed to be paid ata time 
when their local trade, or when the general circumstances of 
trade, were entirely different to what they are at the present 
time, and that no person now taking to the mines at a reason- 
able lease could afford to pay more than from £100 to £150 per 
acre. The appeal was to have been heard at the Sheffield 
Sessions last Friday, but an agreement was come to after a con- 
ference between the Company and the Committee. The result 
of the conference was that the assessment was reduced from 
£5336 5s, gross to £4050 gross, and from £4033 6s, 3d. net 
rateable value to £3037 10s. net rateable value, accepting for 
the purpose of this reduced assessment the gross estimated rental 
of £150 per acre. This settlement has a most important bear- 
ing on the rating of collieries in this district as well as generally, 
for it decides the great point that the colliery owners are 
entitled to have their property assessed at the present commer- 
cial value of the coal, although the rent actually paid may be 
in excess of that value. 








LITERATURE, 


The Alkali Makers’ Pocket-book. By Grorce Lunce and Ferpt- 
NAND HurtTer. 8vo. pp. 168, London: George Bell and 
Sons. 1884. 


Tue want of uniformity in analytical methods and matter 
required for calculating the results of analyses has led to 
great difficulties in the purchase and sale of materials, as 
well as in the control of the different operations in chemical 
manufacturing on the great scale. In order to remedy 
this defect a committee of seven members was appointed 
to draw up a standard manual, the compilation of which 
was entrusted to Dr. Lunge, professor of technical chemistry 
at Zurich. A primary condition required was that only a 
single method should be adopted for each operation, whether 
analytical, the preparation of standard solution, or sampling, 
in order to eliminate discrepancies arising from differences 
of method. The selection of one out of many methods 
was necessarily a work of considerable trouble, as in many 
cases doubtful points had to be cleared up by experimental 
researches occupying along time. Where several methods 
of equal accuracy were in use, the preference was given 
either to the most expeditious, that requiring the least 
apparatus, or that most widely known and employed. At 
the same time tables of specific gravities of solutions 
and other useful physical constants were collated, and 
where necessary new ones were computed. The MS. 
when completed was subjected te the criticism of the 





full committee, and when agreed to it was published, the 
small compass of the volume giving but little indication of 
the labour expended on its preparation. The first seventy 

are devoted to tables of physical and chemical con- 
stants, factors for the computation of analyses, Kc. &c.; 
while the second, or special part, gives details of the 
analytical methods employed, classified under the heads of 
the different manufactures to which they belong, namely, © 
sulphuric acid, salt cake and hydrochloric acid, ro geeraee 
powder and chlorate of potash, soda ash, nitric acid, potash 
and ammonia. An appendix contains some useful rules 
for sampling. The English edition is due to Dr. Hurter, 
who has made several additions, including a section on 
chimney gas testing, giving the rules required by the 
Alkali Works Regulation Act of 1881, and has also re- 
computed most of the tables for English weights and 
measures, There is so much information of value con- 
tained in the volume that it will be a useful addition to 
the working library of chemists and engineers even when 
they are not directly connected with the alkali trade. In 
a future edition it would be well to revise, or even omit, 
Table 33, which professes to give the exact value of the 
coinage of foreign countries without stating the measure 
of value adopted. The statement that the weights and 
measures of the United States are the same as in Great 
Britain also requires qualification, as the former country 
does not recognise our principal measure of capacity, the 
imperial gallon, preferring the older wine gallon used 
before the adoption of the imperial standard, 
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THOMAS JACKSON. 


Ox the 3rd inst. one of a remarkable type of able, self- 
dependent, leaders of men passed away. Thomas Jackson, of 
Eltham Park, Kent, died on the 3rd inst. He was one of the 
old railway contractors of the type of Brassey, Tredwell, and 
Wythes. He was born in 1808, commenced work at the early 
age of eight on the Birmingham Canal, with but very small 
advantages in the way of education, and toiled as a day labourer 
amid the greatest discouragements, till in 1827 he undertook a 
sub-contract on the canal then in formation near Market 
Drayton. Telford was pleased with Jackson’s portion of the 
work, and the praise then bestowed was an incentive through 
life to the contractor to maintain his credit for good and trust- 
worthy work. In 1837 his first railway contract was accepted 
for a part of the Birmingham and Derby Railway, near 
Wichnor ; portions of the Chester and Crewe Railway were 
undertaken in 1840, and the Tame Valley Canalshortly afterwards, 
His next great work was the renovation of the Caledonian Canal, 
which, though now so well known as the tourist route to Inverness, 
had in 1843 become practically unnavigable, owing to dilapida- 
tions in the locks and want of depth The Government 
hesitated as to renewal or abandonment. Messrs. Jackson.and 
Bean undertook and successfully carried out the work of 
renewal at a sum considerably below that to which Mr. Walker, 
the Government engineer, had restricted the outlay. These 
operations were completed in 1847, and Mr. Jackson then 
returned to railway work—a large mileage of the lines in the 
Hull, Malton, and Beverley district being constructed by him. 
Works at Spurn Point, Shoreham, Luton, and Welwyn were 
undertaken ; and in 1854 the construction of the Jarge Tyne dock 
near Jarrow was in his hands. In 1847 he commenced the con- 
struction, under successive Admiralty engineers, of the gigantic 
breakwater at Alderney. The difficulties were unexampled, and 
for nearly twenty-five years a contest was waged against the 
whole force of the Atlantic; but the breakwater was at last 
completed. It extended a mile into the sea, and reached a 
depth three times that of the structures at Plymouth and Cher- 
bourg. The fortifications for the defence of the harbour of 
Alderney, and the breakwater at St. Catherine's Bay, Jersey, 
were also successfully built by Mr. Jackson. His latest work 
was at Harrogate. Of sulphur, saline, and chalybeate springs 
Harrogate has an ample supply; but for pure water it is mainly 
indebted to the enterprise and engineering ability of Mr. Thomas 
Jackson. Of late years Mr. Jackson lived in comparative retire- 
ment, taking a close interest in meteorological and astronomical 
studies, as well as in scientific and geological questions. By his 
special desire he was buried at Audlem, the scene of his early 
labours on the Birmingham and Liverpool Canal, 








Free Lectures to ARtIzANS.—The Carpenters’ Company 
announce a course of eight lectures to be given at their hall, 
London-wall, free to artizans and others connected with the build- 
ing trade. The first will be delivered by Professor Kerr, of King’s 
College, on Wednesday, February 11th, at eight o’clock, when the 
subject will be ‘‘The Comparative Anatomy of Beams, Trusses, 
and Arches.” Tickets for the course can be obtained at the hall of 
the company after January 21st, 
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MINER’S SAFETY LAMPS. 


Ata meeting of the members of the Manchester Geological 
Society, held on Friday last in the lecture hall of the Mining 
school at Wigan, the chair being occupied by Mr. W. 8. Barratt, 

the president of the South-West Lancashire Coalowners’ 
Association, the proceedings were entirely. devoted to the 
discussion of questions connected with miners’ safety lamps, and 
the chairman, in opening the meeting, said there was no subject 
in connection with mine engineering that was at present 
receiving or deserved more attention. 

Mr. J. 8. Burrows read a paper, in which he gave the results 
of experimental trials made with an automatic safety lamp, of 
which a description was given recently in our “Lancashire Notes,” 
and he also added some notes on the various methods of locking 
safety lamps. In the course of his paper, Mr. Burrows said Mr. 
Martin, inspector of mines, the energetic honorary secretary of 
the society, had provided him for trial a lamp sent by Mr. 
C. E. Rhodes, and asked him to lay the results of such trial 
before the members, This he did with great pleasure, only 
regretting that he had not more information to give. The lamp 
might be briefly described as an ordinary Clanny lamp, fitted 
with an extinguisher, capable of closing, when down, the inlet 
and outlet air holes of the lamp, this again being enclosed by an 
outer shield, similar to that of the Marsant lamp. When in use 
the “ extinguisher” was propped up by a piece of iron passing 
up through a hollow standard. The bottom of this piece of iron 
was formed into a kind of hook which rested on a piece of 
threal, The theory of this arrangement was that whenever 
the lamp was filled with gas the thread should burn, releasing 
the upright piece of iron or prop, and allowing the “extinguisher” 
to drop, thus cutting off all communication with the outside air, 
which of course would put out the light. It was needless to 
point out the advantages of being able to use a “Clanny” 
lamp when working, because it gave a good light, was much less 
liable to go out if tilted on one side than a Muesler, and if the 
extinguisher really did its duty in the presence of a danger- 
ous quantity of gas, it was equally as safe, if not safer, than the 
best lamp known. Unfortunately, he was unable to say defi- 
nitely from experience that the extinguisher did so come into 
play when the lamp was placed in a current of gas and air, as he 
had only been able to watch the behaviour of the lamp in out- 
of-the-way workings where gas could be found and where there 
was nocurrent. The lamp was first tried with an ordinary ¢as 
jet on the surface, but the thread would not burn unless the 
lamp was so placed that the gas entered on the side where the 
thread was, but by so placing it the extinguisher was brought 
into play and the light put out. On trying the lamp underground 
in gas it went out just as any other lamp would do, but the 
thread was in no case burnt. In all the trials underground the 
gas was but little, if any, diluted with air, and it was his opinion 
that if the gas were sufficiently diluted with air so as to burn 
briskly inside the lamp, the thread would burn, and allow the 
extinguisher to come into action. With the view of testing 
whether the thread would break in ordinary use, when not 
required, the lamp was given to colliers and drawers instead of 
their own lamp. They were very pleased with the lamp after 
their own Muesler’s, and the thread did not give way in asingle 
instance. If, however, the lamp should prove to be so sensitive 
in a current of air and gas, it was an open question whether it 
was an unmixed benefit to be left in the dark when a lamp met 
with perhaps only a small quantity of gas, such as when a long 
wall face was “ weighting,” or when “prop drawing.” Much 
attention had of late years been given to the question of safety 
lamps, but he had not noticed much said about the proper 
method of securing or locking the lamps when lighted, so as to 
prevent the flame being exposed either by accident or design. 
As this was a very important part of the question, he ventured 
to take that opportunity of bringing the subject forward. The 
devices for preventing the opening of safety lamps when at 
work were (1) the screw lock, when a short screw was tightened 
(a) against the threads on the lamp bottom, or (b) against the 
lamp bottom below the threads, or (c) from underneath through 
the lamp bottom and against the bottom ring of the lamp top; 
(2) a hasp attached to the lamp top passed over a projection on 
the bottom, and was secured by a common brass padlock and 
key; (3) the magnetic lock, as in the Wolff lamp, when the lamp 
bottom had to be placed over a powerful magnet before the 
ock bolt could be released to allow of the lamp being unscrewed; 
(4) the Protector Lamp and Lighting Company's patent, where 
on attempting to unscrew the lamp bottom the wick tube and 
flame had to pass through a collar held in its place by a simple 
arrangement with a spring, and which thus extinguished the 
light; there was a second locking arrangement with a lead rivet 
as well; (5) lead rivets, either (a) with the ordinary hasp, or (b) 
where two projections on the lamp top and bottom were brought 
opposite to one another and the rivet passed vertically through 
them. In either case the rivets were pressed between two dies, 
which marked each end of the rivet with some device or initials. 
With regard to screw locks they gave no security whatever. 
Any screw had always a tendency to slacken when there was any 
jolting or vibration. Again, if in locking, the end of the screw, 
instead of locking in its usual hole, was just on the edge, the first 
knock the lamp received in working probably caused the screw 
to slip off the edge into its proper place, when it was slack at 
once. Moreover, the head of the screw lock on which 
the key fitted wore away rapidly, and it soon became difficult 
to screw it up properly. Lastly, any one could open the 
lamp with a key, a nail, and even if the lock projected, with his 
teeth, and screw it up again in the same manner, the screw 
giving no indication that it had been tampered with. With 
regard to padlocks, = were of the commonest kind, and 
duplicate keys were easily obtainable. They also told no tales 
when they had been tampered with. He had never seen the 
magnetic lock in actual use, but he thought it was a satisfactory 
tneans of securing the lamp. The Protector Lamp Company’s 
arrangement was certain to extinguish the light when the bottom 
was unscrewed, if the spring were pushed home and in its place, 
but a match would re-light the lamp, and were it not for the 
second lock with the lead rivet, would not show that it had 
been so treated. The lessening of the flame was effected by 
partially unscrewing the bottom, and in carrying the lamp the 
bottom has a trick of coming unscrewed until stopped by the 
second lock. The, system of securing by lead rivets was not 
open to any of these objections. The rivets were stamped in 
the morning, before the lamps were given out, and remained 
just as they were unless the head was cut off. The person who 
defaced the rivet could not replace it unless he possessed a new 
rivet and a facsimile of the particular diein use, and the knowledge 
that when the lamp was handed in to the lamp room it would 
tellits own tale was sufficient to deter any onefrom meddling with 
it. At the lamp stations for re-lighting lamps underground, 
this locking, or rather stamping arrangement, was kept in a 
lock-up box, the key of which was in the possession of the jigger 
or other person appointed, and who was the only person allowed 
to relight the lamp. Of the two plans he preferred the one 
where the rivet was placed vertically through two projections 





on the top and bottom, as there was then sufficient play in the 
hasp to allow of the bottom dropping down in case the thre 
on the lamp bottom was-much worn. This question of securing 
lamps was very important on two grounds,—First, it was no use 
having a perfect lamp in use if the light could be exposed by 
any one without much difficulty or fear of detection. Secondly, 
managers were exceedingly strict in enforcing the rules as to 
lamps, which was as it should be; but on the other hand they 
ought to be as particular in seeing that the means of securing 
the lamps were such as to leave no manner of doubt that they 
might, as he had tried to show with screw locks, come loose 
without any interference on the part of the workmen. Con- 
tracts to be binding must be mutual, and it was the duty of 
all concerned, whilst enforcing the rules to their utmost, to take 
care that it was not possible for an innocent workman to be 
sent to prison through having an antiquated and unreliable 
method of locking lamps. In conclusion, Mr. Burrows exp! 

the opinion that the question of lamps and locking would never 
be satisfactory so long as the men were made to find and clean 
their own lamps. He believed this bad system was dying out, 
but there were many places where it was still in force. A man 
who was required to find a Davy lamp at one colliery must 
perhaps find a Muesler if he moved to the next colliery, and 
possibly keep two or three other sorts if he wished to extend his 
movements, and it was only natural that he would buy the 
cheapest, and therefore the worst he could, Also he would put 
off renewing the gauzes as long as they would pass the foreman’s 
cursory inspection when he went to work. Moreover, it was 
not easy to make change of lamps when the men had to find the 
money for a new lamp, in the choice of which they had no voice, 
and which might possibly be of no use if they left or were dis- 
missed a fortnight afterwards. : 

Mr. Wm. Bingham, in proposing a vote of thanks to Mr. 
Burrows for his paper, said the subject was one of very great 
importance, and they were very much indebted to Mr. Burrows 
for the manner in which he had brought it forward. 

Mr. Tonge, in seconding the proposition, said he fully agreed 
with what Mr. Burrows had said that the best system which 
could be adopted with regard to lamps, irrespective of any 
particular form or design or manner of locking, was that all the 
lamps should be found by the colliery proprietor ; when they 
had to be found by the men, it led to very defective lamps 
being used. 

The vote of thanks having been unanimously passed, the 
chairman expressed the opinion that it was very essential that 
subjects such as had been dealt with in the paper should be 
brought before a society like that. 

Mr. Budenberg, of Manchester, also exhibited and explained 
the Wolf patent safety lamp—of which a description has 
already been given in these columns—with the special arrange- 
ment for automatic re-lighting without opening the lamp, 
magnetic locking arrangement, and apparatus for charging and 
testing the lamps, which attracted a good deal of attention from 
the members present, and the testing apparatus was employed 
for trials with other lamps exhibited. 

In the discussion which followed, Mr. Wm. Bryham expressed 
the opinion that it was not always advisable to give the men 
too ready a means of re-lighting their lamps should they have 
gone out in a highly explosive atmosphere. 

The Chairman said he was sure the lamps which had been 
exhibited had been a source of great interest, and the Secretary 
informed him that a future opportunity of going further into 
the matter would be afforded, under probably more favourable 
conditions for testing the lamp than had been possible on that 
occasion. 

Mr. Winstanley observed that the lamp shown by Mr. 
Burrows was no doubt a very ingenious arrangement, but it 
was a question how long a collier would be justified in remaining 
in an explosive atmosphere before the thread was burnt 
through; whether the collier would be justified in waiting 
until he was left in total darkness by the accumulation of suffi- 
cient ignited gas in the lamp to burn through the thread. 

Mr. Burrows replied that one of the chief objects of the lamp 
was that under no circumstances could there be any mistake, 
whether the man was waiting, or whether in fright he ran away 
and left the lamp behind him. In either case it would be 
extinguished. 

Mr. Martin, Inspector of Mines, said he had seen the lamp 
tested at the Aldwark Main Colliery in a velocity of 51ft. per 
second. The lamp remained burning for a few seconds, and was 
then extinguished. The extinguishing arrangement had nothing 
to do with how long a man should remain in his working place 
in an explosive atmosphere; there were rules which regulated 
that. ‘he object was that in the case of a person unwittingly 
getting into an explosive atmosphere the lamp would extinguish 
itself. With regard to the question of locking lamps, they were 
all indebted to Mr. Burrows for bringing the matter forward. 
During the last few months the subject had come frequently 
under his notice, and he found numbers of lamps locked with a 
screw in the hands of colliers after they had worn quite loose. 
The question, therefore, was how far it was desirable to have a 
lamp of such a description placed in the hands of men subject to 
penalties for unlocking? The lock of the lamp itself had, no 


doubt, nothing to do with its actual safety. The object in the” 


first instance was that the men should be unable to unlock it 
without being detected; secondly, that it should not be unlocked 
inadvertently; and thirdly, that it should not become unlocked 
without the action of the collier himself. Mr. Burrows had also 
made a remark that it was an unsatisfactory system which 
comelled the men to find their own lamps, and in this he agreed. 

Mr W. Pickard, miners’ agent, asked whether in such lamps 
as the Marsant and others, where a shield was introduced, this 
had not the effect of increasing the temperature of the lamp. 

Mr. Burrows said that at their collieries they had 300 of such 
lamps in use, and the men raised no objections with regard to 
the heat. He had not found any higher temperature in lamps 
with the shield as compared with those without. 

Mr. W. Pickard said that personally he had a strong objection 
to the shield, on the ground that it tended largely to increase 
the heat in the lamp. 

Mr. Martin said that he had not in his experience, when 
carrying a lamp with a shield, found that it got exceptionally 
hot. 


Mr. Pickard said this might not be the case in carrying a 
lamp, but it would be very different in a stopping place. 

Mr. Hall, Inspector of Mines, in answer to a question, said 
that with regard to the point raised as to whether the lamps 
should be found by the mineowners or by the men, both systems 
were practised ; but personally he thought there could be no 
doubt that there could be no better plan than that the owners 
should provide the lamps. 

Mr. Pickard said he quite endorsed the remarks which had 
been made on this point. He should like to see the day when 
every colliery proprietor would feel it his duty to find all the 
lamps used in his mine. Many of the men had not the proper 
appliances for cleaning and preparing their lamps, and it was 
not right that g large body of men in a pit should be made 


liable to the possible indifference of one man. If every lamp 


hread | was provided by the colliery, and handed to the men when they 


went down, properly cleaned and prepared, this would greatly 
conduce to the safe working of mines. 

The Chairman said that, as a colliery owner, he entirely 

eed with what Mr. Pickard had said. It was almost an 
pe vch necessity that every colliery should find their own 
lamps. They then had a uniformity which could not be secured 
when men brought their own lamps, and there was no doubt 
that a considerable element of danger was introduced into a 
mine when men found their own 0: At their own col- 
lieries they had provided the lamps for the men, and he thought 
they had been repaid in the knowledge of the greater security 
thus ensured. It also stood to reason that the colliery pro- 
prietor, in purchasing lamps for use in his mine, would get the 
best he could find, which could scarcely be said to be the case 
where a collier had to provide his own lamp. 

The proceedings were then brought to a close. 








MANSION HOUSE AND BANK SUBWAY. 


On Tuesday, at a meeting of the City Commission of Sewers 
Mr. H. H. Bridgman moved that on the completion of the pur- 
chase of the European Tavern and other properties opposite the 
Mansion House, it be referred to the Streets Committee to con- 
sider and report as to the necessity and practicability of con- 
structing a subway across the street, to avoid the present danger 
of crossing and to facilitate the traffie in that locality. The 
scheme, of which he submitted a plan and map—from which 
the annexed engraving is taken—contemplated the erection in 
the centre of the roadway between the Mansion House and the 
Bank of a circular chamber about 20ft. in diameter, with an 8ft. 
skylight at the top. Around this he would place, on the surface, 
a pavement 6ft. wide, which would be an effective refuge for foot 
passengers who preferred to cross above ground. Under the sur- 
face the plan was to construct four radiating subways from the 
centre to the Union Bank at the corner of Prince’s-street, to the 
north-east corner of the Mansion House, to the open space in 
front of the Royal Exchange, and to the Liverpool and London. 
and Globe Insurance office at the corner of Lombard-street and 
Cornhill. Several objections had been and might be raised to 
the proposal, but none, he thought, were insuperable. As far 
as the gas and water pipes and the sewers were concerned the 
difficulty could be overcome, as it had been in other improve- 
ments. It had been surmised that the owners of property at 
the spot would offer objections, but the result of interviews he 
had had with them did not lead him to imagine that the objec- 
tions, if any, would be serious: The Lord Mayor saw no diffi 
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culty in access being obtained to the subway from a part of 
the basement of the Mansion House, and had spoken of 
the need of such an improvement. The Royal Exchange 
site presented no difficulty, for it was in the hands of the 
Commission, and an underground improvement now being 


constructed there would facilitate matters. The subways 
would be lined with glazed white bricks from end to end, 
the central chamber and the staircases would be lighted with 
the electric light, and the subways would be watched and 
guarded during the day and closed at night. It had been urged 
that bridges across the thoroughfares would be more useful than 
underground ways, but he contended that they would create 
more obstruction and occasion more danger than they would 
obviate. As to the necessity for such an improvement, let 
them consider the enormous pedestrian and vehicular traffic 
passing the spot daily. The traffic had now increased 29 or 30 per 
cent. since 1860, and it was computed that 70,000 persons 
now crossed the street in nine hours of the day, and 
108,000 in the twenty-four hours, or at the rate of over 
34,000,000 a year. These people had now either to thread 
their way among horses and vehicles at great danger to 
life and limb, or the vehicular traffic had to stop every 
few minutes to allow them to pass. In regard to the vehi- 
cular traffic it was stated that at that particular spot vehicles 
passed iu sixteen different directions at the rate of 54,000 a day, 
or 17,000,000 a year; and it was still increasing. He—Mr. 
Bridgman—was quite aware of what the Corporation of London 
and that Commission had done within recent times to facilitate 
traffic. For instance, they had expended upon London Bridge 
£1,500,000; Blackfriars Bridge, £750,000 ; Southwark Bridge, 
£250,000; Holborn Viaduct, £1,750,000 ; Eastcheap, £300,000 ; 
and in other improvements over a million; but he contended 
that the plan proposed met a real need, and would afford a vast 
public improvement. After some discussion the motion was put 
and carried. 








WHITWORTH SCHOLARSHIPS,—We are requested to state that 
the Lords of the Committee of Council on Education have caused 
a medal to be prepared by Mr. Allen Wyon, from designs by Mr. 
Poynter, R.A., as a memorial of the founding and endowment of 
the Whitworth Scholarships by Sir Joseph Whitworth. Their 
err have also authorised the issue of a copy of this medal to 
each of the scholars who have held scholarships, and have gone 
through the prescribed course satisfactorily. 


Scholars, or the legal 
representatives of such as are dead, are 


requested to inform the 





Secretary of the Science and Art Department at South Kensing 
ton of the address to which their medals should be forwarded, ~ 
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MACHINERY USED IN CONSTRUCTING THE FORTH BRIDGE. 


(For description see page 54.) 


















aan wines meneame 


ane a re neers apamennen oF 













Fig 1. 
Tube Drilling Machine. 
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Fig 8 
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Plate cracked while being bent cold. 
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ON MANIPULATING THE MATERIAL, AND 
BUILDING, AND DRILLING THE GREAT 
TUBES OF THE FORTH BRIDGE.* 


By Mr. AnpREw S. BiGcarrt. 


The Forth Bridge has on various occasions formed a theme of 
deservedly widespread interest, and the general character of the 
undertaking is more or less familiar to engineers. A comprehensive 
view of the subject, and of the numerous engineering questions 
involved, has also been lately so ably given by Mr. Baker, that the 
writer purposes in this paper to at once pass on to examine some of 
the later details of the manufacture of the superstructure, such as 
that of the work in connnection with the great tubes. One of the 
well-known features in the design of this undertaking demands 
that struts of hitherto unequalled length, and capabilities for 
resisting thrust, be employed. The form which best fulfils these 
conditions is the tu! As well nigh six miles of tubes are 
required in the completed bridge, it at once becomes evident that 
the construction of them could only be effected within a reasonable 
time, by the adoption of special plant. Owing also to their novelty 
of form and great size, no machinery was in existence capable of 
dealing with such work. On account of this, and for various other 
reasons, Mr. Arrol determined to design special plant for the whole 
work, the description of a part of which, and the mode of working 
the same, can be but scantily treated of in this paper. The struts 
required are of various dimensions, ranging from that of the largest, 
which is 12ft. diameter, to that of the smallest, which is only 3ft. 
The — of the former will be considered in this paper, 
although all are very much alike in design. 

Fig. 6, page 52, shows the cross section of one of the 12ft. horizontal 
tubes between the piers. It ists of ten plat d ten longitudinal 
H beams, stiffened at intervals of 8ft. ‘by means of the circular 
girders shown in elevation. The girders, again, are made up of 
diaphragm plates, connected to inner and outer angles, the former 
being rivetted to the H beams, while the latter are similarly fixed 
to the tube plates. 

The work to be ormed is somewhat as follows :—The first, 
and, for a time, the most difficult operation—owing to causes to be 
hereafter referred to—was the curving of the heavy plates. These, 
it may be mentioned, are 16ft. by 4ft. 4in., by ljin. and =. 
thick, and weight from about 28 cwt. to 32 cwt. each. The method 
now adopted is to bend them while hot in a large —- " 
from which they are removed, and allowed to cool slowly. When 
cold they are again placed in the press, and a finally. 
The edges and ends are then planed, and each plate is weighed, 
marked, and laid aside, ready to be placed on the tube when 
required. The longitudinal H beams are made up of a deep webbed 
tee and two angles, being partly drilled t h these before 
erection. The circular girders are also partly drilled before being 
placed on the mandrel. These different parts form the main tube 
proper, leaving out the connections to skewbacks, the girder 
fixtures, tees, and other minor details, with which it is not at 
present intended to deal. The tubes are built round about a 
mandrel, being supported therefrom _ porary tions, and 
drilled through the various parts, while in the exact form they are 
intended to be when finally erected. Fig. 7. 

This hasty sketch of the different steps of the work required to 
be executed, will enable the details to be more clearly followed. 

The plates are heated in gas furnaces, of the style shown in 
Fig 10. The producer is close at hand, and from it the gas is led along 
the tube T to the box B, and thence distributed to the different 
furnaces by means of other tubes. The gas is admitted at the 
side as well as the back of each furnace. ‘This, by the way, was 
an afterthought, to enable the plate to be more evenly heated 
than when the gas was admitted at the back only, and it turned 
out a decided improvement. The aie cape off through 
the fiues G, which are highly heated thereby, these in turn 
give a part of their heat to the incoming air, which is then ing 
along the flues A, on its way to the open furnace. The plates to 
be curved are heated to a dull red, aftér which they are withdrawn 
from the furnace by means of a hydraulic ram. To the end of 
the chain from the ram is attached a pair of tongs, made 
so that the greater the pull required the grip is the firmer. 
The plate is withdrawn from the furnace on rollers, and run overa 
table into the hydraulic bending press, shown by Figs. 12and13. A 
pressure of 800 tons is now applied while the plate is between a set 
of convex and concave blocks of the form necessary to bring it to 
the proper curvature. Almost immediately on the blocks bein: 
separated the plate is seen to be undergo ng a change of form, an 
this so quickly that it is quite perceptible to the eye. Sometimes 
the convexity becomes greater, while at other times it is the reverse. 
In all cases the plate warps longitudinally, this taking place princi- 
pally at the ends. The distortions are most irregular and inex- 
plicable, a plate seemingly under exactly the same conditions 
assuming a totally different form, nay perhaps the very reverse of 
that taken by the immediately ing one. On being removed 
and allowed to cool, the “- gradually become in almost every 
cise somewhat better, but scarcely ever sufficiently so to be 
suitable for the p for which they are intended. Many methods 
were suggested, ~ tried, to overcome this warping of the plates: 
thus, for instance, the edges were covered up, thereby ae 
them to cool more from the centre; another mode was to reheat 
give them a second squeeze; yet another was to allow them to 
cool partly, lying on 4 series of iron rollers, set to the true form 
the plate should take. These and others gave only very varying 
success. The plan finally adopted was to curve a quantity at a 
time, laying each plate, as it left the press. on the top of the 
immediately p ing one, with a layer of ashes between, and 
allow them to cool in piles of convenient size. When cold, each 
plate is again placed in the press, and straightened by means of 
repeated squeezes, strips of thin iron being placed above and under 
the points necessary to be brought to the true form. This answers 
the purpose admirably, and is the only method now in vogue. 

A somewhat striking incident happened during these prelimina: 
trials. It arose out of an attempt to bend one of the lin. thic 
plates while cold. During this process the plate cracked in several 

laces, although the curve was only equal to that of a circle with a 

ft. radius. Samples of bending and tensile tests were cut off, and 
showed the plate to be cf remarkably good material, and quite up 
to poche ge quality, Fig. 5. Mr. Arrol attributed the failure to 
unequal cooling at the steel works, and this is borne out by the fact 
that different parts of thesame plate are not uniformly easy or difficult 
to cut, but both these experiences are often found in a single plate. 
Mr. Baker thought the failure of the plate to stand the bending 
was due to the fact that its edges and ends were not planed, but in 
the state they were in when they left the shears at the works. He 
had made a series of experiments with sheared and planed plates, 
and from the results obtained arrived at this conclusion. Anneal- 
ing removes satisfactorily both these objections, and in this lies 
the grevt benefit of bending the plates while hot, and allowing 
them to cool as described. 

The hydraulic press, Figs. 12 and 13, for bending the plates consists 
of a set of four 24in. cylinders UC, resting on two cast iron girders 
G, and supporting, by means of two 7in. wrought iron columns, 
from each cylinder, a fixed table T overhead. On the top of the 
rams is placed another table T?, which is raised and lowered in 
conjunction with the rams. Between these two tables are placed 
the blocks B required to bend the plates to their particular form, 
equal in this case to a curve, the radius of which is 6ft. The pres- 
sure brought to bear on the plates while being stamped is ut 
800 tons, provision being e for doubling this if necessary. The 
lower pressure has thus far been found sufficient for all purposes. 
After bending one of the first plates, it was kept between the 
upper and lower blocks for a few minutes while it was yet hot. 
The consequence was that the side of the block next the plate 
heated much more rapidly than the other, or remote side. This 
induced a very heavy strain on the metal, so much so that it broke 
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the upper one completely through, at the same time giving a report 
somewhat resembling that of the discharge of a pistol. The plates, 
after having been brought to their true form, as already described, 
are passed on to a large planing machine, as shown at Fig. 4, to 
be there planed on both sides. This is an ordinary planer, having 
the table driven by a Gin. screw, but pane with double cheeks, 
between which, on each side, is fixed the special tool-boxes A A. 
The plate being operated — is placed on cast iron curved blocks 
and held down to the table by means of bolts and draw washers, 
arranged so that they can be either quickly tightened up or 
loosened at will. Both tools cut simultaneously, and as the 
plate is being travelled backwards as well as forwards. .They 
are fed into their work, and reversed, by hand. When the sides 
have been planed, the plates are placed in another machine, 
Fig. 3, to be there planed on both ends. They are here supported 
from, and held down to, the table at one end, in a manner similar 
to that adopted for the former machine, while at the other they 
are fixed by means of screws through the beam overhead. Wedges 
are also driven in lightly at the sides, to prevent the plate being 
shifted sideways by the action of the tool while cutting. ‘The tool- 
box and tool T are carried in a pendulum P, receiving its motion 
from the travelling saddle S, by means of the connecting rod R. 
Here also the tool is fed, and reversed, by hand. The pendulum P 
and ogee Q have a series of holes H, each of which in its turn 
will be made a new swinging centre, to enable the tool to sweep 
the ends of the plates for the various sizes of tubes. After one 
end of a plate has been planed, it is reversed, and the finished end 
butted inst a cast iron face plate, set parallel to the plane of 
motion of the cutting edge of the tool, thus making the two ends 
of each plate truly parallel, and thereby securing accuracy at the 
tube joints. Being now finished, each plate is weighed, marked, 
and placed on the pile with the nearest —— weight, 
ready to be removed and built on the tubes when required. 

In the shops the handling of these plates, as well as the rest of 
the heavier parts of the structure, is done almost wholly by 
hydraulic cranes, of the style shown in Fig. 9. In the ground 
there is p a cast iron box B, which carries the cylinder A. 
This, again, carries a mast consisting of two channels, having a 
hollow turned casting H at the bottom, and a solid one S at the 
top. Inthe centre of the latter is fixed a pin, which allows the 
mast to turn, carrying with it the jib, as in an ordinary crane, but 
with this great difference, that it can make a complete circle. The 
jib is fixed to the piston rod P by means of ae, which are 
at the same time made to carry the supporting wheels, running 
inside the channels of the mast, and bearing against the flanges. 
By this means the bending moment of the jib, and the weight 
thereon, are taken up, while the downward thrust is passed into 
the piston rod P. When loaded, the cranes are capable of handling 
fully two tons with ease. 

The H beams, formerly mentioned, are built up of tee and angle 
bars. These have first of all to be straightened, which is accom- 
plished, in the case of the former, by means of a 15in. hydraulic 
ram, and in that of the latter by an ordinary bending machine. 
All are then cut to the exact length of 32ft. by a cold steel 
saw, moving with a velocity at the periphery of about 7Oft. 
per minute. They are now ready to be built into cast iron blocks 
on the drilling tables, and in building it -is carefully attended to 
that there is a distance of 16in. between the different joints of the 
angles, while those of the tees are placed midway between those 
of the angles. To secure = butting, the end of each new beam 
about to be built is placed hard against the one already sect up, and 
to which it will be joined when placed in the tube; that is, the end 
of the new one is brought hard up against that of the old one, tee 
to tee, and angle to angle. 

Everything being now in order, drilling, and that through angles 
and tees at one and the same time, proceeds, by means of radials 
of the style shown Fig. 2. When this part is finished the beams 
are marked and laid aside till required to be placed in position on 
the mandrels, where, as is evident, the joints will meet as fitted in 
the shop. Thus this section proceeds, beam following beam till 
the length required is completed. It may be mentioned that, 
as regards the arrangements of the tables, they are placed on each 
side of the line of radials, which allows building up to go on at the 
one side while drilling is being proceeded with at the other. To 
ensure in the form of the tubes, and also correctness in 
workmanship, the stiffening circular girders uired are built 
within a wrought iron ring, the inside diameter of which is 12ft., 
this being the mean size of the tubes at present under consideration. 
Within this ring, and at equal distances apart, are placed ten 
castings, each of which occupies the same relative position to the 
different parts of the girder as the longitudinal beams in the 
completed tube. These are also of a form suitable for oats up 
the various parts of the girders while being drilled. en the 
girder has been built in this iron frame, all the holes are marked 
off to templet, and afterwards drilled by a radial, the centre of the 
column of which coincides with that of the girder. Although some 
of the girders vary slightly in diameter at some parts, according to 
whether they are off or on joint covers, this is easily overcome by 
fixing temporary greed — against the ring to suit the new 
dimension to which they are of necessity built. After drilling, the 
separate parts are all marked, removed, and now bolted together, 
awaiting erection on the mandrel. The angle iron rings for these 
girders are curved on a large cast iron segmental block. A pin is 
fixed into the centre of this segment, round which a large wrought 
iron arm carrying a curving wheel is moved. This wheel is of a 
form suitable to bear against the outside or inside of the bar as may 
be required. When the angle is heated, one of the ends is grabbed 
behind the wheel to the segment, and the arm is now gradually 
moved round. The wheel bearing hard against the angle brings it 
close to the face of the segment, and it thus receives the proper 
curve. To assist the curving a crow bar has to be used in front of 
the curving wheel to bend up the angle, while behind the wheel 
additional grabs keep it close to the segment. After the full bar 
has been curved in this manner the grabs are removed and the 
wheel run backwards and forwards several times, and then it is 
ready to be removed, and with a little trimming up, fit to be used 
in any of the girders. 

Having now considered the principal parts which compose the 
tubes, the building and drilling of these will naturally follow. 
This work is done out in the open, on what is called the drill 
roads. These are laid down to suit the drilling machines, and at 
such a distance and with such a length as to allow the bracing 
girders and connections thereto to be placed in position, as the 
work stands on the und, prior to the final erection. The 
roads are so arran, as to be all equally suitable of access 
for the steam travelling cranes used in carrying the material to 
position, and in building the tubes. This is accomplished by 
means of traversers, of which there are three, one in the centre 
and one at each end of the drill roads, those at the ends 
running on rails, at right angles, and close to the main roads, 
but fully 12in. lower, while the centre one is run on cross rails, 
on the same level as the main roads, If it is necessary to change 
the position of a crane it is run on to the traverser, and on 
it carried to the desired point, and there run off. In this way 
the whole of the ground is commanded by the cranes. It has 
already been said that the material for the tubes is placed in 

ition by means of these cranes; the work of building, as required 
in any of them, will now be described. 

ig. 7 shows the style of building. First of all there is the 
mandrel M, 45ft. long by 5ft. diameter, raised on iron trestles T 
to a height, at the centre, of 10ft. from the ground. This corre- 
ape with the centre of the outer rings of the drilling machines. 

e great length of mandrel required is to allow of its being carried 
up at the ends, when the H beams and plates are built in position. 
On this mandrel there are now , but in halves, tem; 
iron rings R, at the horizontal distance from each other of 8ft. 
To these are fixed the radiating plates P, having holes punched in 
the outer end for bolting on the first part of the permanent work, 
viz., the inner angle A of the circular stiffening girders. 
same bolts are also made to carry the web plates W of these girders, 





on the outer edge of which is fixed the comets I, for making 
the final conneetion to the shell of the tu The horizontal H 
beams H are now Fant in position, being securely bolted through 
the inner angle of the circular girders, On these beams are now 
placed the shell or tube mye S, the ends forming butt joints, 
while longitu they lap one another, this —s place over 
the solid flange of the H beams. The end joint of the one plate 
breaks opposite the centre, or solid part, of those on either side. 
The first plates to place in ition are the inner, or those lying 
close against the flange of the beams, beginning generally at the 
bottom, and coming up on each side. Owing to the passing of the 
one plate beyond the other, one half of each remains free to put 
grabs and drawwashers on, without interfering with the placing of 
the outer ones in position.. So soon as the outer ones have been 
put on, and fixed in a similar manner, there is passed round all a 
couple of angle iron rings, for binding and drawing them up to 
their proper position. The tightening up is done by means of iron 
wedges between the plates pos the rings. After the bottom = 
have been fixed in position, the tube is borne up by wooden blocks, 
built between it and the cradle underneath. The true position of 
the tubes, both as regards horizontal distance apart and height, is 
found by means of a theodolite, placed at one end of the roads, on 
a fixed platform, in a position such that when it is in line with a 
stationary point at the other end it always fixes the centres 120ft. 
apart throughout, and horizontally in the same plane. If the 
centre of the mandrel is not in this line, then it is made so by being 
raised, lowered, or shifted sideway to suit. When the mandrel 
is right, the tube must of necessity be so also, seeing the centres 
coincide, 

When the building of one ring of plates has been completed, 
the drilling machine is moved forward, the blocks in front being 
taken out of the way and rebuilt behind as it is travelled along. 
To enable the drilling to go on continuously, the building of the 
tube in front is being proceeded with while the machine is still at 
work on the portion immediately behind. These tube drilling 
machines—of which there are four—are shown by Figs. 1 and 14. 
Each is self contained, and on being run along the rails carries all 
with it. The principal parts are, the wrought iron underframe or 

iage A, on the one side of which is fixed the engine E and 
boiler B, and two large cast iron rings C, firmly bolted to the main 
cross girders. These rings have an internal diameter of 15ft., 
sufficient to enable them to pass freely round the tube when the 
machine is being moved along. Five cast iron slides D are fixed 
thereon, and held in position by means of small slipper blocks F’, 
fitting into a recess in each of the rings C. On each of the slides 
are the two heads HH. Each head is provided with a single drill, 
and is capable of being rapidly run from one point of the slide to 
another by rack and pinion gearing. The slides are kept in posi- 
tion, and also turned round the rings C, in either direction, by 
means of two worms W, carried in brackets F, one gearing in each 
ring in the circular racks R. These racks being bolted to the 
rings, serve also as guides for steadying the whole upper portion 
of the machine. All the drills point to the centre of the tube, and 
having, as shown, both a circular and longitudinal motion, can 
with ease be made to reach every hole in any part of the structure, 
— of which are through a depth of as much as din, of solid 
metal, 

It might be here mentioned that some of the slides were specially 
designed to overcome the difficulty of drilling, ony a flat part in 
any of the tubes. The difficulty hes in the fact that the drills on 
any of the fixed heads always point to the centre of the tube, 
whereas in the case just mentioned the holes require to be drilled 
at right angles to the special or flat part. The mode adopted to 
overcome this was to make both ends of each slide circled, fitting 
them into separate heads, which in turn were bolted to the slipper 
blocks F, as in the others. On the head at one end is = a 
worm, while on the same end of the slide there is keyed a wheel into 
which the worm is geared, by turning which the slide can be made 
to place and keep the drill pointing in any required direction. 

he whole of the drills are fed into their work by an automatic 
arrangement, the motion being imparted to the longitudinal shaft 
L by a band driven off the main driving pulley. On this shaft slides, 
and by it also are driven, the worms W!, necessary for turning the 
worm wheel I, which at will can be made to drive the hand wheel 
R, thereby feeding the drill into its work. At one end of each of 
the main slides is overhung the driving pulley P, the power being 
transmitted from the engine to the whole of these by means of a 
cotton rope, guided where necessary by supplementary pulleys. 
The slack is taken up bya shifting quadrant (), moving about the 
engine shaft as a centre, assisted by auxiliary pulleys on the 
wrought iron frame close by the engine. 

When starting work on any tube, a drilling machine is moved 
forward to the point at which operationsare to begin. Each of the 
five slides is now moved round the rings until the points of the 
drills face truly any series of holes in the longitudinal beams. The 
holes in this line, or series, are all drilled, two drills being at work 
on each line, then the slides are again placed so as to suit a new 
set, and so on until the whole of the tube commanded by the 
machine in its present position is finished. This is equal in length 
to 8ft., and includes the full circumference of the tube. The 
number of holes in such is about 800, and the time required to 
drill all, when working continuously, is from twenty-four to twenty- 
eight hours, varying thus much principally on account of the differ- 
ence of thickness of the various parts of the tubes. The mavhine 
is in like manner made to drill the whole length of the tube. 

At several of the ends of the first four of these tubes are presently 

erected the skew! , each a plicated tion of five 
different tubes, including one end of these just described and also 
several heavy bracing girders. Into this, however, it is not pro- 
posed to enter at this time. At present other tubes are being 
treated in a manner similar to that a ly described, which shows, 
if anything is yet required, that special work can only be grappled 
with to advantage by the free use of special plant. 











ADDITION TO THE GERMAN Navy.—The ironclad “*E” was 
launched for the German Government on December 20th, from the 
yard of the Vulcan Company at Bredow, near Setttin. The vessel 
just launched was originally designed to be the last of the Sachsen 
type of armoured corvettes, but varies, as completed, considerably 
from that class. While ships of the latter have each a displace- 
ment of 7400 tons, thei lad just, 1 hed has a capacity of only 
5200 tons, so that shefis much smaller than the ships of the Sachsen 
class. The latter carry six guns, but the ironclad ‘‘ E” has 12. 
The vessel received the name of Oldenburg at the launch. The 
Oldenburg is intended principally for service in the Baltic. She 
has two eye engines of four cylinders each, and a total horse- 

wer of , and is equal in the latter respect to the Bayern, 
ine dh Sachsen, and Wiirttemberg, formerly known as ironclad 
corvettes of the Sachsen class, now, owing to the new classification 
the German Navy, simply as ironclad shi The Oldenburg is 
75 metres (246ft.) long, with a beam of 18 metres (59ft.), and a 
draught of water of 11 metres (36ft.). She is a ram ship; her 
casemate has a compound armour 35 centimetres (12°87in.) thick, 
supplied by the well known Dillingen Works. The casemate 
contains six twenty-four centimetre ({*36in.) guns, three on each 
side. There arealso two of the same calibre on the forecastle, 
and four 15 centimetre (5°85in.) guns on the poop. The great 
strength of the Oldenburg consists in being able to maintain a heavy 
fire besides from her sides, also over her stern and bow, which 
is an important feature both for attack and defence. The Olden- 
burg is to receive also three 7 centimetre (2°73in.) revolver guns and 
two 8 centimetre (3°12in.) boats and landing guns, as well as one 

io gun forward and three similar guns aft, fired below the 





water line. The principal features of the Oldenburg are compara- 
tively small size combined with heavy armour and armament, the 
latter of which will act equally powerfully all round, as well as 
great speed. The latter is not stated, but it will be greater than 
that of the other ships of the Sachsen type, which is 14 knots. The 
Oldenburg will form a very valuable addition to the German Navy. 
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THE RATING OF MACHINERY. 


At the Northumberland Quarter Sessions, held on the 9th inst. 
at the Moot Hall, Newcastle-on-Tyne, before Sir Matthew White 
Ridley, Bart., M.P. (chairman), the Rev. Dixon Brown, Mr. J. P. 
Muleaster, and Mr. J. Burdon Sanderson, the appeal of the Tyne 
Boiler Works pass er against the overseers of the r of the 
township of Longbenton and the Assessment Committee of the 
Tynemouth Poor-law Union came on for hearing. This was purely 
a test case, the appellants only being representative of a large 
combination of shipbuilders, boiler-makers, and other users of large 
machinery in the North of England, specially formed in order to 
test the law on the —. while its decision is anxiously looked 
for by manufacturers all over the country. Mr. R. T. Reid, Q.C., 
M.P., Mr. Cyril Dodd, and Mr. J. E. Joel were for the my ome veal 
Mr. R. E. Webster, Q.C., Mr. John Edge, and Mr, Hans Hamilton 
for the respondents, The case excited considerable interest, and 
the court was attended b bers of all the principal engineering 
and shipbuilding firms in the district, as well as by the representa- 
tives of several railway companies and of some trade societies. 

Mr. Reid, in opening, said this was an appeal against a rate 
made on the 21st June, 1884, which had been entered and respited. 
It was a rate made upon premises in the occupation of the Tyne 
Boiler Company, and comprised, including the part covered 
with buildings, 5100 square yards. The rateable value 
against which they appealed was £590, and the net rateable value 
was £501. He ought to say that though the appeal was confined 
to this particular rating, it was in every sense a test case, and he 
believed that both sides were fighting it as such. The question 
7 was whether the machinery in this factory was rateable or 
not? 

Mr. Webster; You contend that no part of the machinery ought 
to be rated ? 

Mr. Reid said, roughly speaking, that was so. What the 
appellants said was that the rating machinery in a place of busi- 
ness, although, as he would point out presently, was not absolutely 
unprecedented, yet, substantially, was an innovation. It had been 
cone in one or two places, and perhaps acquiesced in; but so far as 
the general practice is concerned, he stated, and he thought he 
would be able to show, that it was a plete and absolute novelty. 
Before the statutes of William IV. and an early statute of Queen 
Victoria, when rating was regulated entirely under the statute of 
Queen Elizabeth, every one, of course, would recollect that per- 
sonalty was rated—indeed, ships were rated; but since those 
statutes it had been ye that nothing was rated except 
that falling under the denomination of realty. The question 
was, what was to be part of the personalty and what part 
of the hereditament; and the chief and greatest difficulty 
in arriving at a decision had been in the case of what were 
called fixtures. But the rule had been laid down in certain cases, 
and he did not think he and his learned friend would dispute about 
the principle of the law, however much they might differ about 
the ear age The learned counsel went on to quote Justice 
Blackburn in the case of the Queen v. Lee, in which his lordship 
said: ‘The rule laid down has been that where the things are 
attached to the premises, so as to be part of the premises, 
although they are removable afterwards, still they are of 
the premises, although there may be a right to remove; but if a 
thing or a chattel be merely fixed to the premises, and so far 
fastened to the premises as to be still chattels, but fixed 
and steadied for the P se of use, then they remain 
chattels altogether;” an then his lordship proceeded to say 
there were two things to be taken into consideration, ‘first, the 
mode of annexation to the soil or fabric of the house and the extent 
to which it is united to them, whether it can be easily removed 
integre, salve, et commode or not without injury to itself or the 
fabric of the building; and secondl “aes this is what I am 
calling attention to on the object and purposes of the annexa- 
tion—whether it was for the permanent and substantial im- 
provement of the dwelling in the language of the civil law, perpetui 
usas causa, or in that of the year pour un profit de Vinheritance, 
or merely for temporary p or the more complete enjoyment 
and use of it as a chattel.” 








urposes 

That he took to be the principle of 
the law applicable to the present case. He cited the Hals case, 
in which machines which were steadied on the floor with screws 
were held not to be rateable. In Laing vr. the Overseers of 
Bishopwearmouth, which was in reference to machinery in a ship- 
yard, the machinery was very similar to that in the case before 
them, and it was decided that it was assessable to the poor rate; 
but he contended that that was a finding on the facts, and not on 
the principle of law he had before quoted. The case was never 
decided at Quarter Sessions, but the findings were agreed on by 
counsel; but he argued that one of the findings was incorrect, 
inasmuch as it stated that the machinery was intended to be “‘ per- 
ae used in the shipbuilding and repairing yard,” whereas 
it could have been easily removed without injury to itself or the 
soil or fabric of the premises. This was a most important case, 
and they were all anxious to have the law settled; and he did not 
wish to have any ambiguous or doubtful expressions used as the 
word “ permanent” to preclude them from having the real facts of 
the case brought before the Court. 

Sir Mathers White Ridley: The word permanent, as applied in 
Laing’s case, merely means the use year by year, so long as the 
place was carried on as a shipbuilding yard. 

Mr. Reid disagreed with this interpretation, and argued that by 
permanent was meant the use for as long a period as things 
generally last; and after admitting the rateability of the smithy 
fires, which were built into the wall, proceeded to describe the 
machinery it was proposed to rateyand which might be put into 
two classes, viz., power and machines. He allowed that a rule 
had grown up by which power was held to be rateable, but main- 
tained that, by the ruling in the case of the Queen v. Lee, it 
should be exempt. The principal machinery consisted of punching, 
slotting, drilling, and rivetting machines. These were in some 
cases steadied by their own weight, in some bolted up against a 
brick wall, and in others screwed on to concrete beds. In no case 
could the machinery be said to be permanently annexed to the 
premises within the meaning of the cases he had already quoted to 
the Bench. The machines were separate and distinct from each 
other, and were movable at will by being taken down and put 
up either for repairs or re-arrangement, or from a change of 
the use of the building. They could be removed without 
damage either to the machinery or to the building, and they 
were commonly bought and sold, renewed, and removed as chattels. 
The machinery was, in fact, annexed by the tenants, and that was 
the practice of the district. These were the facts of the case. He 
could show that in a comparatively short space of time the premises 
had been used by no fewer than four different kinds of industry— 
_ as chemical works, as a shipbuilding yard, as an engineering yard, 
and now as boiler-making works. It was manifest on these facts that 
the machines in question were merely chattels, and that, however they 
were annexed or attached, there was never any intention of making 
them part of the freehold, or doing anything for the purpose of 
benefitting the inheritance. In the Bishopwearmouth case there 
was some expression with regard to enhancing the value of the 
fae ig but the presence of the machinery could not enhance the 

ity, but only the undertaking, regarded as a business and profit- 
making undertaking, just as a Raphael picture might temporarily 
enhance the value of a gallery without adding anything to the 
value of the freehold. 

Mr. William Boyd, of the Wallsend Slipway and Engineering 
Company, who had formerly occupied the premises, gave evidence 
bearing out the opening statement. He said the attachment of 
the machines was merely to keep them steady and to resist the pull 
of the belt, and they were frequently removed from one part of the 
~~ to another. 

y Mr. Webster: His works were situated in the Tynemouth 
Union, and his firm were members of the combination contesting 
the present case, He admitted that the shear legs could not be 


in any other part of the yard than that in which they were at 





present erected, without laying down another foundation, and that 
the east wall of the works, to which the shafting was attached, was 
thicker than the west wall, and also but at intervals, and 
agreed that it was likely this had been done to support the brackets 

the main shafting. All the machinery was driven by 
straps from this main shafting.. There was not a machine in the 
place that was not easily applicable to other industries ; indeed, 
there were two or three machines they could do without. They 
could substitute hand labour for rivetti and drilling machines, 


construction depending upon the number of tendencies, such as 
improving crops of wheat and corn and cotton, and improving 
demand in price, which the more sanguine in the commercial and 
manufacturing circles are anticipating. The argument is used that 
the present producing capacity of the country at large is con- 
siderably below the averge consumptive requirements, and that 
an increase in demand is as inevitable in 1885 as it was in 1879 ; 
no general improvement is probable until the depression in pro- 
gress has accomplished its work. Large volumes of idle capital 





but not for any of the other machines that he could r 

Mr. Webster here stated that there would be no dispute as to the 

facts as stated by Mr. Boyd, and that unless the appellants in- 

tended proving any new point, he was prepared to dispense with 

evidence on the part of the respondents, and proceed at once to 
ue the case. 

r. Reid intimated that there were no other facts of importance to 
prove, and that he on his side would only call two other witnesses 
in order to shorten the case as much as possible. 

Mr, Nicholson, the manager of the compe 2 works at Walker- 
th haa was then called, and gave similar evidence to that of Mr. 


Mr. Joseph Potts, jun., architect and surveyor in Sunderland, 
said he had large experience in valuing and letting buildings, and 
had been engaged in a great number of rating cases. So far as 
his knowledge and experience went in this immediate neighbour- 
hood, the rating of machinery began about twenty years ago, and 
at that time, in conjunction with Mr. T. F. Hedley, of Sun- 
derland, he valued manufacturing machinery for the purposes of 
rati He did not know what the general practice was through- 
out England. Previous to that he thought only land and build- 
ings were taken; and he believed, though he might be mistaken, 
the rating of machinery began on a suggestion from Mr. Hedley 
that they should take the capital value of the machinery, add to 
it the value of the land and buildings, and rate the whole. In this 
district the class of machinery in question was invariably annexed 
by tenant. 

By Mr. Webster: Laing’s case was fought in 1878, and twelve or 
thirteen years before that he had valued machinery for rating pur- 

He had never investigated the practice in rating machinery 
or otherwise prior to twenty years ago. He did not know that 
Mr. Hedley, prior to twenty years ago, had valued machinery for 
the purposes of rating in other parts of the country; but he had 
since learned from the law reports that machinery had been rated 
forty or fifty years ago. He had advocated the manufacturers’ case 
in the ah ype 

Mr. Reid did not call any further evidence. 

Mr. Webster said he should call no evidence, and proceeded to 
address the Bench for the respondents. He contended that it was 
idle to say that this was any new | Pape requiring a case stated, 
and whenever the question had been contested during the last 
oor years the unanimous decisions of the Court of Queen’s Bench 

ever been in accordance with the decision given not long ago 
in the Bishopwearmouth case. The machines there concerned 
were in so many words identical with those described by the wit- 
nesses and shown in the photographs that day. So far from 
resting on any special statement, the Bishopwearmouth case 
rested on the facts as to what the machinery really was. 
Every point was taken, and it was specifically described that the 
machinery could be taken out, and could be used in any other fac- 
tory, and that the removal of the bolts had nothing whatever todo 
with the freehold or the construction of the machinery itself. The 
argument with regard to the word ‘‘permanent” had been 
exaggerated to a most extraordinary extent. All that was ever 
said about permanence was that so long as there was a shipyard 
there so long would those machines be there. The word “‘ per- 
manence” was used as meaning the machinery was ey for 
the premises so long as they were used for the purposes of the 
yard. If they were altered or taken away, of course his friend 
was entitled to have the beaefit of it in any future rating. The 
question for the Court was not whether machinery or chattels were 
rateable, but whether the machinery used as it was enhanced the 
value of the hereditament, and that was the only form in which 
the question could be put. The learned counsel went on to quote 
a number of cases in support of the arguments he was laying before 
the Court, and said for rating purposes it was immaterial whether 
the machinery belonged to the landlord or the tenant. In con- 
clusion, he contended that the case did not differ in a single point 
from the Bishopwearmouth case, in which judgment was given for 
the respondents. 

Mr. Reid replied on the law of the case, and contended that the 
re cory of the authority of the higher courts was in his 
avour. The principle that chattels were not rateable, he said, was 
jeg oman! and, according to the decision in the Queen v. Lee, 
the Tyne Boiler Company had a right to have their machinery 
exempted from the ratingassessment. Part of the premises or not 
part of the premises was the question which was debated through 
the whole of the judgment, and in this case the machinery was 
clearly not 
were contradictory; and even if the Bench were against him, he 
trusted they would give him a case for a higher court, in order 
that they might ascertain which was the right law on the subject. 

The Chairman—after a short consultation—said the Bench did 
not entertain the shadow of a doubt that this property had been 
a rly rated. They were unanimous on that point. But they 

ad a difficulty with reference to Mr. Reid’s request for a special 
case. They were anxious to meet the convenience of all parties, 
but it seemed somewhat strange to state a case as to whether they 
were right or not on a point on which they had no doubt. 

Mr. Reid said it was a matter affecting millions and millions of 
money, and they were desirous of taking the question to the House 
of Lords in order to have it definitely settled. The — had 
no objection to the Court saying they had no doubt themselves on 
the matter, but considering it was a matter of the utmost import- 
ance, they had possi | to state a case. Then no one could 
suggest the Court had acted improperly. 

Mr. Dodd said that there were other similar cases in the south 
awaiting the decision of this case in a court of law. 

The Chairman said the Court of Queen’s Bench might refuse the 


case. 

Mr. Dodd: Let them refuse. If they do refuse we accept the 
responsibility and our clients pay the costs. 

Mr. Webster left the case entirely in the hands of the Bench. 

The Chairman said they would certainly grant this special case, 
because the former case was argued on an agreement on the two 
sides before going into court. 

Mr. Webster asked for an order to dismiss the eS pe with costs. 

The Chairman then dismissed the present appeal, with costs to 
the respondents, and said each party should have an opportunity 
of seeing the special case before it was submitted. 

The case then terminated. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 3rd. 

THE commercial interests of New York are anxiously waiting 
for the first signs of improving activity. Manufacturing interests 
throughout the middle and New England States have been curtail- 
ing production for months past, reducing and devising econo- 
mies in various directions to gather strength for 1885. Our leading 
commercial authorities show 11,600 failures for the year, as against 
10,299 for 1883. The failures of 1884 were 12 cent. greater 
than 1883, and liabilities 37 per cent. greater. It is estinnated that 
the failures of 1885 will reach 12,700, and that the total liabilities 
will fall very little short of 250,000,000 dols. In the Province of 
Ontario there are 1545 manufacturing concerns, and seventy-two 
idle. In the Southern States there are some indications of further 
improvement in the iron and textile interests. In railroad circles 
no improvement is in sight ; there is a large amount of projected 


of the freehold. The authorities on the subject | } 


are waiting employment, and in consequence of the lack of demand 
the rate of interest is low, and the bank facilities are extending to 
sections of the country heretofore but meagrely accommodated. 
Geueral trade and manufacturing interests are greatly depressed. 
The cotton crop is lighter than usual, and that fact is leading to 
speculative movements of immense proportion. 

The sugar interests are suffering from a heavy increase in pro- 
duction, and from the West Indian surplus thrown into the 
market by reason of the loss of the European market. The iron 
interests are waiting for a reviving demand, but thus far the ten- 
dency has been to still lower —_ by reason of curtailed require- 
ments among railway and bridge builders. 

Pig iron industry is much depressed, by reason of the high price 
of lake ore in the West and the high-priced coal in the East. The 
ore and coal monopolies, aided by the transporting companies, have 
been able to hold the price of raw material, for years past, at a 
figure which has rendered, and which still renders, it impossible 
for manufacturing interests to reap legitimate profits; and in con- 
sequence of this there are indications of an organised protest. The 
eastern pig iron manufacturers are organised, and request lower 
prices in coal; but the Schuylkill and Lehigh Exchanges, which 
met in Philadelphia last week, refused to make any concessions on 
January prices. The Reading Company, the heaviest producer, 
which supplies from ten to eleven million tons of cval annually, has 
ordered twenty-one of its collieries to remain idle, and will con- 
tinue a number of its other collieries in idleness, with a view of 
preventing any over-supply of coal and ore, that outside prices 
may be maintained. The policy is hurtful to the manufacturing 
interests, but they have no choice. Meetings have been held in 
Pittsburg, to take action on high-priced lake ores and high-priced 


labour. 
Puddling is 5°50 dols. per ton. Rolling and all other kinds of 
skilled labour has risen in proportion. Lake ores range from 


6 dols. to 7°50 dols. per ton, and in consequence of these drawbacks 
Western Pennsylvania is threatened by competition from other 
sections. The Southern pig iron makers are likewise discussing the 
situation and endeavouring to obtain lower freight rates on their 
ig iron. ‘ 
The Thomas Iron Company, one of the leading iron companies 
in Pennsylvania, has determined upon an investment of a large 
amount of blast furnace company capital in Alabama, by way of 
imitating the policy of Sir Titus Salt, who, with some assistance, 
has erected a 2,000,000 dols. plant in T e petition 
of the past twelve months has done more to stimulate a disinte- 
ted impulse in the iron trade than anything that has occurred 
o eeenee years. The Pennsylvania iron men have heen obliged 
to shade prices heavily to save themselves, and several of the 
leading iron-makers are the owners of large properties in the 
Southern States. A large amount of parey in the Southern 
States is practically worthless, because of the development in other 
sections where ore and fuel can be obtained at lower costs. 

Present quotations for forge are 15 dols. to 16 dols. at tide water; 
foundry, 17 dols. to 18 dols.; Bessemer nominally 19 dols.; spiegel, 
26dols. for 20 per cent. There is but very Tittle demand for 
Scotch iron, and recent sales indicate weakening. All kinds of 
merchant iron and steel are in excess of demand, and mills are 
working only from 50 to 60 per cent. of their capacity. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE meetings of the iron trade in Wolvérhampton yesterday, and 
in Birmingham to-day—Thursday—were not productive of any 
large amount of business in the finished iron branch, nor would it 
seem that many orders have come out since the quarterly meetings 
last week. The trade done at these gatherings was disappointing, 
and it is, as yet, rather soon to look for the orders which, in a 
greater or lesser ratio, always follow. Merchants have, as yet, 
scarcely settled down to real business. In two or three weeks’ 
time — orders will be arriving more freely. 

Liverpool merchants are understood to be in receipt of rather more 
cheering cablegrams from the United States and Canada, and this 
news was about the most encouraging which was current on Bir- 
mingham ’Change. Advices from Australia speak of continued 
ow prices, and best Staffordshire bar makers had to face this 
circumstance in forecasting the probabilities of the Australian 
trade in the new quarters. Some time ago competition in 
Australia from Leicestershire iron makers, which was becoming 
serious to certain prominent Staffordshire bar houses, had the 
result of inducing the latter to revise their terms. The conse- 
quence was that the orders were retained by the Staffordshire 
mills; but there is now little, if any, room left for further giving 
way in quotations. 

Export buyers for India are seeking quotations for contracts, and 
for several of the South American and European countries the 
demand is equal to that recorded during several months past. 
There was some se that a reduction might have a 
declared in marked bars in Birmingham last week, but the expec- 
tation is not realised. It is the opinion of makers that no good 
purpose would be served by such a step at this juncture. There is 
no belief that it would bring out any more orders; the only result, 
it is thought, would be to still further depress prices. 

In actual negotiations, prices are rather easier this week than at 
the quarterly meetings, since there is always a tendency at those 
gatherings to keep them up as high as possible—generally a little 
above the selling standard; but now that those gatherings are over, 
rates assume their normal level. 

In other than very few instances the prices at which marked bars 
are going off for the home trade is £7 5s. to £7 per ton, and in the 
case of export business something under these figures is taken. 
Good unmarked bars are £6 10s.; fair qualities, £6; and the 
minimum qualities, £5 10s. Common export hoops generally 
quoted £5 15s. to £5 17s. 6d., but some hoe sil state that they 
can purchase at £5 10s. at the works. Nail rods, £5 12s. 6d. 
upwards; and tube strip about £5 12s. 6d. to £5 17s. 6d. Orders 
for rivet iron are not very numerous, but enquiries are rather 
plentiful. Several Government orders for girder iron have been 
allotted to this district during the last few days. 

e demand for angles for local users is just now very fair, and 
makers speak well of the way in which orders are coming in. 
Certain of them are booked well forward; here and there with 
good orders up to Midsummer. The work has, however, to be 
accepted at small prices, on the basis of about £6 per ton for 
common sorts. 

The sheet trade is not particularly brisk at date, though some 
tolerably good contracts have during the past two or three weeks 
been entered into. Galvanisers and merchants are the best buyers. 
Fair quality merchant’s singles are to be had at £6 12s. 6d., while 

Ivaniser’s singles are £6 15s. to £7 2s. 6d.; working up lattens are 
£8 bs. to £8 10s. for merchant purposes. Galvanised sheets of 
24 gauge are this week priced by Birmingham makers at £11 5¢. 
to £11 10s.—prices which, compared with January of 1884, are a 
reduction of some 30s. per ton. An attempt has been made to 
enlarge the sphere of the Galvanised Sheet Makers’ Association, 





with a view in of obtaining more uniformity in prices, and the 
quarterly meeting of the Association was adjourned for a month 
or six weeks, 
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sheets, £19 10s. Tin-plates are quoted by the same firm at 
Cookley, coke 7 a 20s. per box I.C. quality; and Cookley K. 
charcoals, 25s. 1.C. 


The te trade remains 


- Tank sorts can be got at not 
much a 7 15s. 


we £7 at works, or London, and common boiler 


sorts at £7 10s. at works, or £8 5s. London. More reliable boiler | 


qualities are £8 to £8 10s. at works. Some Staffordshire middle- 


jand makers, which they get 
£7 10s. per ton. The North of England steel masters, too, are 
likewise continuing their competition with this district. They are 
offering Bessemer steel boiler plates at £8 10s. delivered here, and 
Bessemer steel tin bars for tin-plate making at £5 10s. delivered. 

Native pig iror rules tame, though some quarterly contracts 
have recently been booked, more i for second and 
third-class qualities. Prices are the great drawback. Firms who 
demand 62s. 6d. for hot blast, all mine pigs, are unable to make 
sales, and have to rest content — 4 stocks. 57s. 6d. and 
55s. are about the selling prices. output of the present time 
of the Lilleshall Iron Company, Shropshire, is somewhere about 
900 tons of pigs weekly, the produce of three hot and one cold 
blast furnaces. Second native pigs are 45s., and third-class 
36s. 3d. to a little less. 

Sales of ne oye and Northampton and similar brands of 
pigs woh gw : increasing. A few agents reported to-day that 

uring the 
sales on the basis of 41s. for Northamptons and 42s. for Derby- 
shires delivered. 

Forge, mill, and furnace coal is in very dull demand. Forge 
coal ranges from 5s. to 6s. per ton, mill coal from 6s. 6d. to 8s., 
and furnace from 8s. to 10s. per ton. Cokes and ironstone are 
only in moderate request. Durham foundry cokes are 23s.; South 
Yorkshire cokes, 15s. 3d. to 15s. 6d.; and South Wales forge sorts 
about 14s., all delivered. Northampton ironstone is quoted an 
average of about 6s. per ton delivered. Ulverstone hematite 
ore 1s quoted at 10s. per ton at the mines, or 13s. 6d. delivered to 
Saltney Railway Station. A sale of 5000 tons to one consuming 
company was to-day. 

The unemployed in Birmingham are following the example of 
their fellow-operatives in some other towns, and are inning an 
tation = —— -_ work. — of men have 

ied to the Mayor for employment on Corporation works. 
On Thursday a mass meeting of the unemployed was. held in the 
open air at Aston, to devise means for their own relief. There are 
more operative engineers unemployed in and about Birmingham 
now than for a long time past. 

It is at present too early to look for much life in the shippi 
trade as to hardwares, but such as it is, most is doing with Net 
bourne and Sydney, and with certain of the South American 
markets. The East Indian demand is below the average, and the 
Cape trade is very slow in a Prices all round are still 
kept down by the low rates for iron, copper, tin, and other raw 


wa John Head, F.G.S., London, read, on Saturday night, to the 
and Forge Managers’ Irstitute,a paper upon “ i 
Radiation as Applied to Regenerative Gas Furnace 


upon its ication to forge and mill work. 
followed ; and the author was thanked for his 
determined shall 


Nope Per ogo paper, which it was 


of the asso- 
osatist fi being made by the Birmingham and 

isfactory profits are being le the Birmingham an 
Aston Tramways Company. At their meeting on Tuesday it was 
resolved to pay an interim dividend at the rate of 10 per cent. per 
annum. 

The Wednesbury Local Board having received the sanction of 
the Public Works Loan Commissioners to borrow £50,000 for the 
erection of sewage works, they have determined to advertise for 
specifications for contract No. 2. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is still an absence of any indication of im- 
provement in the condition of the iron trade of this district, and 
there would seem to be, if anything, even a more depressed tone in 
the market. The absence of any weight of business coming 
forward at the quarterly meetings has tended towards a less 
hopeful feeling, or at any rate to emphasise the want of confidence 
in the future which has prevailed of late, and although makers do 
not openly saan any lower prices, there is a weaker tone in the 
market. ere are, however, some fair inquiries stirring which 


would ibly lead to a considerable business being done if makers 
were to entertain the offers put forward, but these are 
mostly for long forward delivery at very low figures, and there 


seems to be a strong determination on the part of many of the 
makers to hold back from pushing business on the basis of the 
prices that buyers apparently have in view. There is more willing- 
ness to book pig iron over the first half of the year or even longer 
at current rates, but any further concessions sellers, as a rule, are 
-— at present disposed to make, = era is that ape is 
ew orders to cover requirements during the ensuing quarter, whi 
generally are of no great weight, there is very little being done. 
The Manchester iron 
moderately good attendance, but business was only slow. For pig 
iron, local makers—who are fairly well off for orders—are still firm 
at 4ls, to 41s. 6d., less 24, for forgeand foundry qualities delivered 
equal to Manchester, and good district brands are quoted at about 
the same figures; but there are sellers who are open to go as low 
as 40s. to 40s. 6d. per ton, less 2}, delivered into the Manchester 
district, to secure orders. Hematites, if anything, are rather 
easier. For good brands of foundry, makers in some cases hold to 
54s., less 24, delivered here, as their minimum quoted price; but 
there are sellers who would readily take 53s. to 53s. 6d. for any- 
thing like good orders, and special sales have been made at a little 
under these figures. In the manufactured iron trade orders are 
reported to be coming forward very slowly, and some of the local 
fi are getting very short of work. A few of the leading makers 
adhere to £5 12s. 6d. per ton as their minimum for bars 
delivered into the Manchester district; but there is no difficulty in 
placing orders for good ordinary brands at £5 10s., and it is only in 
exceptional cases that much above this is being actually got. 
Local made hoops are quoted at £6, and sheets at about £7 per ton. 
There is no material mY to notice in the condition of the 
engineering trades from what I reported last week. 
railway carriage and wagon building, as I have previously 
reported, there is a good deal of activity. During the past week I 
visited the large works of Messrs. Ashbury and Co., at Openshaw, 
near Manchester, and th Fa ape ws a marked contrast to the 
condition in which I ones { em when I went over them a few 
years back, with the chief part of the plant lying idle, and scarcely 
an — of any fog ~! — On my cope visit I found 
every department busy, and I ents ay en i ing an 
order for railway plant just being — ted for one of the Indian 
Senge The order comprises the whole of the rolling stock for a 
ine about seventy miles in length, including saloon car, first and 
third class carriages, with covered and open wagons for the con- 
veyance of goods, and as the whole of the stock has been built 
from ial designs, which are quite of a novel character, a short 
description will be of interest. e main feature has been to con- 


struct rolling stock of the lightest possible character, to travel over 
a 2ft. 6in. gauge. The carriages are built up with sheet iron 
panels — channel iron under-frames, 
axles, they are so light that no expensive permanent 
required, a feature which would be found of considerab! 


with steel wheels and 
way is 
le ad- 


placing orders for tank tes with North of ' 
Sclineea’inte the Thames at ' 


or four weeks they have made some capital | large 


et on Tuesday brought together a | £1 


req to open 

colonies. With, however, all their lightness, strong, substan- 
‘tial construction has been secured. The passenger cars are 
commodious and comfortably fitted up, and the wagons are 
well yp ee for the conveyance of grain and other 

| Messrs. Ashbury have also in hand the construction o 
whole of the rolling stock for the Mersey Tunnel Railway, 
and the carriages for this company are being fitted up with 
the most modern appliances, including an electrical i 
apparatus. The firm is also building for the Besbrook Tramway 
Company a special tramway car, to be driven by electricity on Dr. 
Hopkinson’s principle. The car, which is carried on two four- 
wheel bogies, is divided into three compartments, two for - 
sengers and the third to contain the dynamo and gearing, which 
are carried on the front bogie. The driving power is carried 
= an endless chain from the dynamo toa drum keyed on the 
axle of the carriage wheels. Amongst other orders the firm is just 
completing a very large one for the Great Eastern way Com- 
pany, which has included 130 first, second, and third-class pas- 
senger carriages, twenty-five horse boxes, 130 cattle and 100 
covered goods vans, They have also orders in hand for other home 
railways, carriage contracts for Spain, iron wagon for South 
Australia, and iron under framing for the Bombay and Baroda 
Railway, with a good deal of other railway plant work. 

Messrs. R. and J. Dempster, gas engineers, who for many years 
have carried on business at Elland, near ifax, have taken the 
works at Newton Heath, formerly occupied by the Railway 
Steel and Plant Company. These works occupy upwards of seven 
acres, of which about four acres are under cover, and they have 
been lying idle for a number of years, but Messrs, Dempster have 
now fitted them up with new tools for the construction of all 
descriptions of gas works apparatus, and the re-starting of so large 
a concern cannot fail to give a stimulus to the trade activity of the 


district. 

lington Forge Company has int a novel feature 
in the application of steel to colliery underground work, which 
may lead to a large demand. It is executing considerable 
orders for large sections of channel steel, which is to be used for 
roof-supporting beams in the | workings in the place of wood at 
present usually employed, and steel props are also being made to 
replace the wooden props. The first cost of steel is of course in 
excess of that of the rough timber now used, but an ultimate 
saving will be secured, in that the steel can be constantly re-used 
for the same purpose, which is not the case with wood, whilst a 
very great advantage is obtained in the | d occupied as 
compared with the present heavy timbering, and which thus affords 
a much better wan headway, a matter of very considerable 
im ce in shallow seams. 

e coal trade has shown a little improvement owing to the 
colder weather having given rather more briskness to the demand 
for house fire coals, but there is still no push, and for other classes 
of fuel for iron-making and steam purposes there is only a‘ mode- 
rate inquiry. Prices, if anything, are steadier, but are not more 
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than maintained at late quoted rates, best av up 
to 9s. 6d.; seconds, 7s. 6d. to 8s.; common round 6s. to 
6s. Gd.; burgy, 4s. 6d. to 5s.; best slack, 4s. to 4s. 3d.; and 


common about 3s. to 3s. 3d. per ton. 

There has been a fairly active trade doing for shipment which 
has kept some of the collieries busy, and there has been a good 
deal of filling up out of stock during the last week or so to supply 
orders, but prices have continued low, and delivered at the high- 
level, Liv 1, or the Garston Docks, steam coal has not averaged 
more than 7s. 3d. to 7s. 6d. per ton. 

Barrow.—The pig iron trade, I have to report, still remains in a 

condition. Sales being few and inextensive, consumers’ 
wants are at t very limited, and they withhold orders as long 
as possible. When forced to buy, the business they offer is incon- 
siderable and inextensive, and the prices so low that makers realise 
little, if any, profit. Although so little business has been trans- 
acted of late, except for forwards, the ousput of the district has 
not restricted. This being the case, stocks would have 
increased had not deliveries been . It is certain that if trade 
continues without life much longer the number of furnaces in 
blast will have to be reduced. The amount of metal now on hand 
is quite sufficient to meet any sudden demand that may arise. 
There is no variation in prices, mixed Bessemer serge remaining 
at 45s. per ton. In some cases makers are asking 1s. advance on 
this for orders for forward delivery. The steel trade shows no 
improvement. The large works at Barrow, which have been closed 
for several weeks, commenced operations in this week. Both 
steel rails and merchant qualities are in fuller request. Prices for 
the sane remain at £4 15s. per ton Dead at yom Faye mo 
building industry is very stagnant, as orders are di in. 
Little activity is at present noticeable at any of the yards, but new 
contracts are ex . The iron ore trade has not improved, and 
buyers of hematite do not seem inclined as yet to give any more 
than the price which has been general for some months back, viz., 
8s. 6d. to 10s. per ton. Sellers are not anxious to enter into large 
contracts at present rates, as they are awaiting an opportunity to 
advance prices. The embargo on — ore is expected to have 
a beneficial effect upon the trade of this district. Coal and coke 
continue in quiet demand. 
aa erection a the new Town _— a os at . _< of 

50,000 to £70, eens actorily, the roo’ ving 
been almost completed and the tower being half built. A new 
clock has been ordered from a Croydon firm at a cost of about 


000. 

Mr. J. Fell, of Leamington, who has the contract for building 
the new high-level bridge at Barrow, is making satisfactory pro- 
gress with the foundations, and a large number of old houses have 
been removed to make room for this improvement. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SomE months ago I mentioned that local coalowners were con- 
templating the establishment of an Insurance Association, to 
reimburse members whose collieries may be set down during 
wages’ disputes. The first meeting the newly-formed associa- 
tion was held at Sheffield on Tuesday. The i were not 
opened to the —_ —_ I am informed, gg — to 
settling the basis of the new organisation. is expected, how- 
ever, that one of the first subjects to which the association will 
address itself will be to obtain a return of the 10 per cent. conceded 
in the autumn of 1883, which the colliery proprietors state ought 
never to have been granted, and ought certainly now to be taken 
off. Among other collieries yt at esday’s meeting 
were Thorncliffe, Nunnery, Aldwarke, Car House, Eckington, 
Wharncliffe, &c. With the exception of Denaby Main, all pits of 
first-class importance are stated to have joined the federation. 

My —— of last week about steel rails has excited some 
comment, ‘he price is regarded as very ex’ i . one 
trade organ copied the announcement under the hi x 
“Is this true?” It is quite true. For the contract—whic! 
amounted in all to 15, tons — there were only five com- 
petitors. All were in the Steel Rail Makers’ Combination, 
except one. The tender accepted was at the rate of £4 8s. 6d. a 


ton, which was the quotation of a firm in the tion ; another 
firm, also in the Association, quoted £5 4s. 2d. ton. The 
tender of the firm outside the jation has not disclosed, 


but it is known to have been somewhere between these two figures. 
The interest centred in the variation of figures given by the two 
firms in the Association, and particularly in the — of 
£4 8s. 6d. a ton, which, deducting carriage—as the had to be 
delivered at Doncaster or Retford—reduced the price to £4 5s, 

ton. The object of the Association was to raise values, and they 
succeeded in doing so for a time, but £4 5s, a ton is an absurdly 





the} d 





keeping out of the federation. 
A year ago the Warrington steel wire drawers effected a reduc- 


tion of 20 cent. in , after a severe si le. Since that 
time the Sheffield manufacturers have been working under the 
isadvantage of paying their men so much more Th 


e 
result has been that the effort has not succeeded, and it became 
apparent that if the business was to be kept in Sheffield the local 
employés must consent to a reduction, The men have held 
several meetings, at which moderate counsels prevailed. It is 
expected that they will agree to a modification of amoun 
on an average toa reduction of 20 per cent. It sh be mention 
that the change does not affect men working on ordinary classes of 
wire, = — to makers of crucible and patent wire for 

and sim’ 


urposes, 

e boiler pened 3m at the Parkgate Ironworks, which killed two 
men, has been carefully inquired into by the district coroner, with 
the result that the iuy have returned a verdict that the explosion 
was due to “the boiler being insufficiently supplied with water , 
but as to how the insufficiency arose there was not sufficient 
evidence to show.” 

A Sheffield manufacturer—who is not in any of the 
a oe yes a letter from . mens A who is at 

ydney. He that foreign competition is greatly injuring 
the English colonial trade. English agricultural ‘siplemanta, axes, 
shovels, forks, picks, hoes, &c., ‘‘are not in it,” he says, with the 
American Disston’s saws; though 20 per cent. , they are pre- 
ferred to English productions. He adds :—‘‘ Our people pen de 
American and scissors, and they sell quite as ily as 
home-made. Then, again, an nails and small tools lead the 
market.” He gives one crumb of comfort :—‘‘ Am glad to sa: 
that so far no —_ has yet been able to oust Wheatman 
Smith’s large saws, Ward and Payne’s sheep shears, Mathieson’s 
— and Marples and Son’s joiners’ tools.” Several of our agri- 
cultural implement makers, such as Richard Hornsby and Sons, 
Grantham, and Messrs. Spear and Jackson, Sheffield, have cer- 
tainly recovered the trade in their specialities, and they have had 
a@ very year. Messrs. Ward and Payne, at their new Lim- 
brick Works, have added the manufacture of spades, shovels, 
picks, &c., to their other trades, and the stupidity which too long 
caused English makers to cling tenaciously to English patterns, 
instead of supplying what the colonists want, has long since been 
abandoned in favour of a more sensible and enterprising policy of 
doing business. 

Mr. Frederick Brittain, one of the vice-presidents of the Cham- 
ber of Commerce, has been interesting himself in the establish- 
ment of a Customs’ League for the whole of the British Empire. 
He has given notice that he intends to move the following resolu- 
tion at the next meeting of the Council of the Sheffield 
of :—“* That a memorial presented to the Prime 
Minister praying that her Majesty’s Government will invite to a 
conference to be held in London, properly accredited representatives 
from all her Majesty’s colonies and dependencies for the pur- 


pose of considering the expediency of establishing a Zollverein 
or Customs’ ie, by means of whieh absolute free trade might 
be established all parts of the British Empire; and 


further of considering upon what conditions the produce and 
manufactures of foreign nations should be admitted into the 
British Zollverein.” . Brittain, who is well known as an 
authority on all questions of foreign tariffs and commercial 
treaties, will further move that a ey this resolution be sent 
to every Chamber of Commerce in the United Kingdom, and to the 
Colonial Institute, asking for their support. 

The Danaby Main Company, when their hands ceased 
had 30,000 tons of steam coal in one stack. From that 
bank men have been filling barges ever since, and it is now rapidly 

ing lowered. Its disappearance will be weloom the men, 
who expect that the pits will then be re-opened to more 
stack, and it cannot be distasteful for the owners to see this mass 
of unproductive fuel turned into cash, 

The Ebbw Vale Steel, Iron, and Coal Company, whose capital is 
largely held in Manchester and Sheffield, is steadily buying up 
its debentures. The accounts of the trustees for the m 
and debenture-holders for the twelve months ending 31st December 
shows, after paying off debentures during the year amounting to 
£34,677 10s., a lus balance in the hands of their bankers on 
that date of £50,802 4s. The total amount of debentures paid off 
by the trustees to date is £135,927 10s. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland pig iron trade is still in a depressed and almost 
aoe | condition. e attendance at the market held at Middles- 
ugh on Tuesday last was better than it has been for some weeks 
past, but only a limited business was done. Prices were tly 
more feopenatie to consumers than at the previous market. Most 
merchants are offering No. 3 g.m.b. for prompt delivery at 35s. 3d. 
per ton; for delivery to the end of June they ask 35s, 6d. to 35s. 9d. 
Some makers are accepting 35s. 9d. per ton for No. 3, for prompt 
delivery, but the majority still ask 36s., and will not accept less. 
Forge iron is in somewhat better request. Merchants’ price is 

33s. 9d. per ton, whilst makers continue to quote 34s. 
Warrants are seldom mentioned. The nominal price is 35s, 6d. 


ton. 
PeThe stock of pig iron in Messrs. Connal’s store at Middlesbrough 
- 180 tons last week. At Glasgow their stock increased 
tons. 


Shipments of pig iron, from the Tees up to Monday night, were 
at about the same rate as in December. The quantity sent away 
was 25,366 tons this month, and 25,741 tons last mon’ Most of 
the iron e is for Scotland. 

The finished ironworks are in more regular tion now that 
the holidays.are over. Thereis, however, great difficulty in getting 
in specifications sufficient to keep them running full time. There 
are a certain number of enquiries in the market, but the competi- 
tion for them is exceedingly keen, and prices show no signs of 
improvement. Ship plates are offered at £5 per ton, bar iron at 
£5 2s. 6d., and at £4 15s,, with usual extras for quality, all 
free on trucks at makers’ works, less 2} per cent. t. 
eng specifications can be placed at somewhat less than the 

ve figures. 

The accountant’s certificate, relating to the Cleveland blast 
furnacemen and miners’ sliding scale, was issued on the 7th inst. 
It certifies that the net average invoice price of No. 3 Cleveland 
ig iron, for the three months ending December 31st, was 
Be. 11°91d. per ton. Blast furnacemen’s wages will therefore be 
reduced 1} per cent., and miners’ wages about one-fourteenth of a 
per ton. The price of pig iron for the three months ending 
Detober 3ist was 36s. 593d. per ton; the fall last quarter was 
therefore about 6d. per ton. 

A meeting of Cleveland Ironmasters was held at Middlesbrough 
on Monday her —_ the beg cet of continuing the — 
arrangement after the end of February was discussed. 
that some of the masters are in favour of still further i 
the output. Nothing definite was decided, but a committee was 

inted to consider the matter further and report to a sub- 
uent meeting. 

t a meeting held at Sunderland on the 12th inst., the ship- 
builders atthe yo and Wear effected a settlement of the wages 
dispute previously existing between themselves and their men. 
The reductions agreed to are as follows :—Plating, 74 per cent. all 
round ; rivetting, 5 per cent.; caulkers on shell, 5 per cent.; other 
work in caulking, ces angle iron smiths, 5 per cent. 

Messrs. Raylton and Co., of Middlesbrough, have given 
their men that all wages on ironwork will be reduced per 
cent, on and after the 19th inst, 
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Orders have been received hot Messrs, Wigham, 
Richardson, and Co., of Walker-on-Tyne, for two 
small vessels, and ; a 
and Co., of Wallsend, for one vessel. 

e value of m Middles- 


brough dr Ted ehatee of eral quuea anes 
pend pong Pane oe £94,738 com- 


ary ee time of year when nights are longest 
and daylight soon over the inconvenience of im- 
pote systems of artificial ligh naturally 
orces itself upon public attention. Great as has 
been the improvement which the last few years 
have whee iy: in the lighting of streets and 
ee the utmost success so attained 
therto been far short of daylight even on the 
_Our streets are, however, now suffi- 
ighted to enable all the usual opera- 
tions for which they exist to be carried on as well 
by night as by day. Traffic continues just the 
same, and noth suffers. But there . _ 
special sphere in w - i fy» 
from the best whic eee ee 
ordinary Pr caf mined by pa ge cannot 
be continued “nauk an extreme after 
dark—and that is in railway carriages. When we 
reflect what a large number of persons is in 
railway trains any and every minute, by night as 
well as by day, it becomes evident that we 
should never be denied the acca Mey 
utilising their time, should they be so inclined 
for want of light. It is true there are con- 
siderable difficulties in the way of readi 
and writing and other occupations in 4 
way carriages; and that rep are considered 
by many so nearly insuperable that idle- 
a is soaeeasy the rule during railway 
travelling. Nevertheless there are many profes- 
sional and other business men who are in tke 
habit of employing their time | gee during 
travelling, and there are multitudes of others 
who desire to read and do read so long as day- 
light remains. But when it disappears all reading 
or other occupation is at an end because of the 
execrable lighting arrangements. There is, 
we no real difference between the flat-wicked 
lamps generally used and ou which were 
yo across the streets for dimly lighting them a 
h years ago before the pe of coal-gas. 
Even ped little light as the smoky oil flame 
gives is interfered with by the brass wick holder 
situated exact] 
downwards. The glass > which the a 
is contained assists, by inequality of thickness, to 
prevent the light from finding its way steadily to 
where it can be of avby me J service, Gas lighting is, 
no doubt, an improvement on oil lamps for 
railway carriages; but it is far from such perfec- 
tion as the public have a right to demand and 
expect, The — now in progress in the 
application of electric lighting to railway car- 
riages are being watched in this district by many 
with great interest. It is perhaps too soon to 
pronounce whether the subsi mp rotating me 
with dynamo placed on the locomotive, an 
walt 4 4s a current direct throughout the te 
be the poner de a ng ser plan of the future or a but 
certainly very Promising ; ; com- 
bined with an for it will 
po a still better chance, for in that case the 
ht be disconnected ae yom from 
the tra train for taking a new su Z of water with- 
out involving extinction of all the lights. How- 
ever that may be, the supersession of the present 
system of railway carriage illumination by a 
better one is imperatively n and the 
= thereby to many of the trevdllinn polite lic in 
tion of time will be so important as almost 
Pa count as a national benefit. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been rather more activity in the 
warrant market in the course of the past week, 
although the trade is yet very quiet. For shippin 
iron the inquiry has oo, improved, as 
have the heen rong which in the past week were 
7576 tons, against 4557 in the preceding week, and 
9295 in "the corresponding week of last year. 
There is @ small reduction of 47 tons for 
the week the stock of pig iron in Messrs, 
Connal and Co.’s stores. 

Business was done in the warrant market on 


market was quiet, transactions at 42s, 24d. 
. 4d. " Taceday’ 's market was a shade 
ae with business at 42s. 3d. cash. Business 


was done on Wednesday with a very flat market 
at 42s, 3d. to 42s, 2d. cash. To-day—Thursday 
—there was not much business done, but 
were a shade better, ane the market cl with 
— ers at 42s, 4d. cas: 

ere is little —. this week in the quota- 
tions of makers’ iron, which are as follow: 
sherrie, f.o.b. at Glasgow, per ye 1, 52s. 3d.; 
No. 3, 47s. 3d.; Sy 56s. and Lang: 
loan, 56s. 6d. and 51s. ; Stinmerlee i a bee — 
and 47s.; oe 52s. rd and 4 ibroe, 


49s. and 46s. 6d.; Clyde, 47s. A. “Be: 3 wen 
land, 43s, sad they Quarter, 42s. 6d. and 
40s. 6d.; Govan, at Broomielaw, 42s. 42s, 9d. and 


40s. es Shotts, at nh, 52s. speci = 5s. 3d 
aly sclcted, 
die. and 


; Bglin 6d. and 40s. $4.; y 
ton, "47s. 6d. ney: 436. 9d. ling 
The manufactured iron trade is very quiet, but 
there is some expectation of an improvement in 
the demand for articles constructed of mild steel. 
The contracts for the supply of the pig iron to 
be used in the Melbourne and Adelaide cast iron 
es contracts have now been arranged. Messrs. 
illiam Baird and Co., of Gartsherrie, are to 
supply the for the Melbourne contract, which 
is one of tons. The order for the 
the Adelaide contract, which exceeds 12,000 tons 
of pipes, has gone to the Cleveland district. In 
both cases the pipes will be cast in the colonies. 
The week’s shipments of manufactured iron 
and steel goods from Glasgow embraced locomo- 
tive engines, valued at £8400, for Bombay; 
£4500 worth of machinery, of which £3500 went 
to Calcutta; £1930 rails, and £8680 
shoot and barge iron for the latter wales 


for 


pes, and tubes for Bombay ; and £4110 
Pipe, work for Melbourne. 
e most reliable e figures that can be obtained 


so that its shadow shall be cast | Ports 





with reference to the shipping trade in Scotch 


coals di: year give eodbenr total shi, 
ments re tot oa oes he a si 
8,650,613 in the there being thus 
e present year of 25,672 tons. 
The en ome in coals is com a 
lasg athe quite Sorpatenad nivan, rom 578 
‘ow the quanti espat n 22, 
tons ; 37 tors Ayr, 3220; Irvine, 


350; "and Grangemouth, en tons. 


It was stated at the annual meeting of the 
Dalmen; bee Boor apc held a few ave ago 
in Edin! e requirements of the pom 
year had oot necessary the erection of 160 


pe omen retorts, at a cost of £12,000. The 

hairman stated that even with the great compe- 
tition in the oil trade, the company had been very 
prosperous during the year. 

Business in the Clyde shipyards has now been 
fully resumed after the holidays. Several good 
orders fog been received in the course di — 
past w t many more are necessary before 
pea trade can be in the position it occupied some 

teen months ago. The blacksmiths of the 
yo district have appealed to the shipbuilders 
not to reduce their wager, as is proposed, on the 
19th current, urging that they were only mode- 
ratel in the busy times, and are therefore 
enti now to the consideration of their 
employers, The shipwrights of Port Glasgow 
are also objecting to a of wages, on the 
ground mainly t that, although other towns are 
mr theirs is well’ supplied with shipbuilding 
wor 











WALES & ADJOINING COUNTIES. 
(From our own Corre ent.) 

THE new gridiron of the Windsor Slipways 
Dry Docks and Engineering bps go was opened 
this week, and a large steamer of Messrs, Cory’s, 
3300 tons burden, placed thereon. It is claimed 
by the company that there is accommodation for 
two vessels at the same time, or one up to the 
tonnage of 5000 tons, and that when the slipways, 
&e., are completed the works will be amongst the 
most important at Cardiff. 

The promoters of old and new enterprise are 


ating, more beast of late. A better tone is 
prev , and a steady increase of coal ship- 
ments in particular has taken place at each of the 


. Cardiff last week looked more like itself 
with a total of foreign s ea eres close upon 
130,000 tons, and the lessened congestion on the 
sidings spoke well, 

An important meeting of coalowners was held 
on Tecskey in Cardiff, when, in addition to the 
coalowners, the workmen’s representatives of the 
sliding scale were present, and Mr. Thomas, 
manager of the Ynyshir Colliery, the place 
selected by the Home Secretary for shot test 
experiments. The chief subject discussed was 
the shot question, and the chairman proposed 
that a suggestion should be made to the Govern- 
ment that instead of pressing the rule for the 
withdrawal of the colliers during shot firing, a 
new rule should be instituted, directing the 
watering of the ground in the vicinity of the 
shot firing party when rs work. After some con- 
versation it was to represent this view to 
the Home Secretary by a députation. 

It will be remembered in the district that the 

— of small coal-dust acting as a dis- 

seminator of an explosion over a large area has 

been long entertained and ably supported. Some 

time ago, if I am not eo a tram was 
patented for watering coal mines. 

The subject of an increase in the number of 
inspectors of coal mines is again to the front, and 
upon this subject also a y y2ee sony will wait w os 
the Home Secretary. A meeting of the Sli 
Scale Committee has been held to cme the 

wee oe oe in —_e which caused the Gelli and 
strike. These were the standard 
ae price and the pays. These questions 
were arranged in a satisfactory manner, the 
standard selected being that of the Monmouth- 
shire and South Wales Coalowners’ Association. 
It was stated at the meeting that the C lo 
strike had been brought to a close, but that of the 
Merthyr Resolven "Colliery i is still waging. The 
only property in the market as regards 
pablie announcement is the Milfraen, situated 
conveniently for the London and North-Western 


jeapetrs near Brynmawr. This will be brought 
bike ston leote | in February. 
The Ne Dry Dock Company is about to 


rig The last report showed 
a © flourish state of thi 


There is little to re ie heap with iron 
and steel. Managerial changes are to occur 
in the —— which due account eee 


Progress is making in the promotion of the Jen Jen- 
kins’ Steel Works, Cardiff, though the times are 
- favourable to speculations in iron and steel. 

A start is expected in a few days at Cyfarthfa, 

and a good deal of interest is bent on the practi- 

working of the new machinery, The rolling 

of the first steel rail will be watched with great 

attention. Dowlais is showing good work with 

its improvements—an encouraging sign to the 

men, who are led to hope that the company have 
mise of good work from the colonies. 

* Waking the whole of the steelworks from 
anne to Landore there is a great lack of 

ree. Whether an improvement will set in 

the of the season remains to be seen. 
In the ord: market wages are low, and 
what with this and short time, there is a good 
deal of distress in many places. 

The working of the Rhymney and Great 
Western branch to the Cyfarthfa collieries is 
regarded as satisfactory, and Cyfarthfa coal for 
Cardiff is now sent by this route. 

Tin-plate is not in good demand, and of late 
the patent fuel trade is slack. Foreign ore shows 
a slight improvement. 

Steel bars are quoted for tin-plate at £5 12s. 6d. 
An action is pending out of the rope-breaking 
accident at Treharris. It a that two of the 
men were not members of Miners’ Provident 


ion. 
The ironworkers at Maisteg and Tondu have 
the offered reduction of 10 per cent., and 
resumed work to the great gratification of the 
inhabitants of both places. 








THE Bath and West of England Society and 
Southern Counties Association propose meeting 
at Bristol in 1886, 





THE PATENT JOURNAL. 


Condensed from the Jowrnal of the Commissioners 0) 
phe cueag 


bal yd It has come to our notice that some the seo + Aon 
Patent-office Sales Department, for P 

have caused much unnecessary mn & w annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the "pecification they iow is ie gp sd to, egg of 
giving the proper nu The 
mistake has been made by Waning at THE Snowmen 
Index, and giving the fie Poe there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 





Applications for Letters Patent. 
*,* When poe have been ‘‘ communicated,” the 
“name an dress of the communicating party are 
printed in italics. 


6th January, 1885. 


168. Lawn Tennis Court Marker, R. 8. Moss, London. 

169. Cuair, J. H. Edwards, London. 

170. Waterina Streers, &c., A. L. Lineff and W. 
Jones, London. 

171. Stoves, A. L. Coke, London. 

172. Securina Castors to Cuarrs, &c., H. James and 

inson, Sheffield. 

173. Preventine the Pitrerine of Lerrers, &c., J. 
Watts, Manchester. 

174. Hour Grasses, W. Belch, Greenwich. 

175. Toot Box for Screw-curtinc Larue, J. and W. 
Shaw and T. Harrison, Bradford. 

176. Draco Lever Brake, J. Chew and G, Parkington, 
Blackburn. 

177. FactLe AtracuMent, R. Crawford, Southsea. 

178, WarcuEs, &c., G. Williams, Birmingham. 

179. GaRwerr or SAW Teers, J. — Halifax. 

180. ScREW-cUTTING Latae, J.and W. Shaw and T. 
Harrison, Bradford. 

181. Makino Heticat Sprinos, L. Sterne, Glasgow. 

7S SELF-CLEANSING Steam Trap, R. Hargraves, 

ton. 

183. DovsLE Power Lever Brake, 8. Houghton, 
Priestfield. 

184, SeLr-cLosinc VaLve Taps, H. Ratcliffe, Pembury. 

185. Propucine Evecrricity, L. Mond, London. 

186, OPENING or CLOSING an ELeciric Circuit, H. 
Wilkinson.—(J. G. W. Fairbairn, Vienna.) 

187. Porrers’ Seacars, Crucisies, &c., J. Gill, 

mdon, 

188. Compryep Ho.per and Rervector, &c., E. C. 
Toller, London. 

189. Water Enoine, &c., J. L. Lobley, London. 

190. Fasrics for Coverinc HeatTep Surraces, H. W. 
Johns, New York. 

191. Openine Borries, W. Edwin and C. Bailey, Bre- 
wood, near Parkridge. 

192, Bots, Nuts, and Faminse, A. Requilé, London. 

193. REMOVING Nap, &c., from Yarns, &c., W. Banks, 
London. 

194. ABSORBENT Pap, E. M. Moore, London. 

195. Conpensinc the Exuaust Steam of Tramway 
Enornes, N. 8. Russell, London. 

196. TRAVELLING Rvuos, H. J. Haddan.—(Handwerck 
and Petzoldt, Leipzig. ) 

197. BRAIDING Macuines, E. G. Brewer.—(J. Andrew 
and T. F. Stevenson, United States.) 

198, ATTacHING Corp, &c., to Corks and Bunes, F. W. 
Russell, London. 

199. Batt Castor, J. J. Frost, London. 

200. Hanoinc the Ruppers of Sma.it Boats, A. T. 
Frampton, London. 

201. Frre-escares, J. H. Bowley, London. 

?— 1. aaa A. J. Boult.—(K. Lerch and K. Seidl, 


203, "Dias for Watcues, &c., J. Kendal and M. Laval, 
mdon. 
204. Automatic Sicuts for Turret Guns, A. Noble and 
C. H. Murray, Newcastle-upon-Tyne. 
205. Opgntne and Cosine the Breecn of Heavy 
Guns, C. H. Murray, Newcastle-upon- — 
206. Carriaces for Heavy Orpnance, W. J. Hoyle, 
on dee m-Tyne. 
. Browine Enorne, T. Nordenfelt, London. 
208. Sream GENERATORS, ?. Nordenfelt, London. 
209. Cask Ammunition, T. Nordenfelt, London. 
210. Torpepo Launcues, T. Nordenfelt, London. 
211. — Grainy, A. W. Gillman and 8. Spencer, 


212. Capuace for Woop-turnine Latues, H. Salomo, 
London. 


213. Securmnc Fiancep Rais, W. eee London. 

214. Fiusninc Sewers, W. R. Lake.—(H. C. Lowrie, 
United States.) 

215. Drivine and Reversine Gear, W. R. Lake.—(H. 
W. Fowler, U.S. 

216. Drawrino, &., Corks of Borries, &., W. R. 
Lake. Société Jacquier, Fréres, Paris.) 

217. Woop Brock FLoorine, W. Court, London. 

218. Propuction of Steet Gun BarreEts, &c., Major 

Birmingham.—3rd December, 1884. 


7th January, 1885. 
219. Locks, &c., for Securine Baas, &c., J. B, Brooks 
and J. Holt, Birmingham. 
220, SELF-actine DouBLE Grip Couptine for RatLway 
Rouse Stock, J. Lees, New Zealand, and J. E. 
Lees, Oldham. 


221, Currixe Screw Heaps, M. and T. Kirby, Leeds. 
as > — for Roap Venicies, J. Macqueen, 


= CoMPRESSING a Crops for making EnstLace, 


itter, 

224. Brake Buocxs for Steam Tram Enornes, &c., J. 
on Gea Aston, near Birming! 

225, UNBAIRING, &c., Hives, &c., G. and J. Carver 
and J. Middleton, Halifax. 

226. Type Writers, E. 8. Belden, London. 

227. Auromatic Non-peTacHine Cut-orr for Sream 
Enornes, J. B. Pitchford and W. T. Garratt, 
London. 

228. Wueexs of VeLocirrepes, &c., T. Deane, London. 


eg &e., a —— Meratuic PIPEs, &c., 
280. SrrzeT ORDERLY Bins, W. K. Sidgwick, Ilford. 
231. Locks, B. Goulton, London. 


232. Suret teary R. T. ay Birmingham. 

238, Fire Escapes, T. L. Pulman, London. 

234. Borries and Sroprers for ‘Same, G. A. and 8. 
Spencer, don, 

235. Tape Measures for Serrina Out Lawn TENNIS 
Pa R. K. Messent, London. 


236. Buttons, F. Ditterman. —(Bennewitz Bros., 
Neustadt.) 
237. PAPER-MAKING Macaings, J. Johnston and J. 
, London. 


238, Disinrectine Raas, &c., in Baves, E. A. Cohen, 
mdon. 
239, —— and Disposine of Sewaae, A. 8. Jones, 


240. Revarene Turpines, &c., worked by Arr, be 
to Uritise the Heap PREssURE, G. M 
London. 

241. DesiccateD Cocoanut, E. B. Hambley.—(W. 7. 
Linton, United States.) 

242. MARKING the Position of SuNKEN VessELs, &c., 
H. J. Had ea Titof, J. Muirhead, and F. 

Riches, St. Petersbw 

243, PETROLEUM Gooniae Apparatus, H. J. Haddan. 
—(R. Richter, Leipzig. or 

244, Exve.opes, J. J. Coleman, London 

245. Auromatic Gear CuTrina MACHINES, &c., A. H. 
Brainard, London. 

246. ComBrxep Box and Drawer, E. D. Grose and R. 
I, Barnes, London. 

247, Frre-LicHTers, J. Maynes, London. 

248, Specracies, Eyr Guass&s, and Fouprrs, G. Culver, 


London. 
249. OaNDLE Support, W. Lane, London, 





250. Basic Crnper, J. M. H, Munro, Salisbury, and T. 
Stockton-on-Tees. 


‘ASTENING !Buttons, W. R. Lake.—(A. G. Wilkins 
oi J Be Miller, U3.) . 


a ke. Eurcraicat Macuuves, J. 8. 
254. ConsTRUCTING, rng, be Fixernscat Macuives, J. 8. 
Williams, Riverton, U 


8th Janvary, 1885. 


ae. Wixvow Fasteners, T. Thornton, Bury. 
. GRANULATED Soap, E. 1 Wilson, Exeter. 
or. Strorrerine Borries, H. Finch, Manchester, 
258. Conveyine and Burwinc Gas in Convection with 
Gas Furwaces of Steam Generators, J. Jackson, 


Liverpool. 
259. Treatine Vat Liquor, T. D. Owen, Egremont. 
260. Tooru WuHeEELs, J. Mallol, Birmingham. 
ae Bomtinc Water by Gas, J. Warburton, Conis- 


262. Wueexs, I. Whitehouse, Birmingham. 

263. Casks or BaRReELs, E. G. Leroy, Manchester. 

264. Door Fasteninos, J. Walker, Nei gy my 

265. Syrupine, &c., AERATED Waters, J and T. 
Critchley, Liverpool. 

266. Sxates, A. H. Boultbee, London. 

267. Evevatep Tram-car Train and Ratitway, D. 
Ellis, Aberystwith. 

268. Gas Buryers, J. J. Royle, London. 

269. DiminisHino MECHANICAL FRICTION, T. Toynbee 
and I. R. Culley, Willesden. 

270. Tricycies, &c., A. Santer, London. 

271. Warcues or Ciocks for Denorixa the Day of 
24 Hours, L. H. Borrel, London. 

272. Beer, &c., Taps or Vatves, H. Trott, London. 

273. Compine Woot, &c., J. C. Walker, London. 

274. Creansinc, &c., Os or Greasy, B. Rhodes, 
London. 

7 See CoLovrine Paste, &c., E. Passbury, 


276. TeLEPHonic Apparatus, A. P. Price, London. 

277. Repeatinc Mecuanism for Breecn-LoaDERs, A. 
J. Boult.—(Count R. de Montgelas, Eggikofen.) 

278. Turnine, &c., Rirtinc Orpnance, A. Greenwood, 
London. 

279. Finisnine Orpnance, A. Greenwood, London. 

280. Lamp Prorectrors or LANTERNS, J. B, Barnett, 
London. 

281. — Tramway Lives of Snow, I. F. Cuttler, 


Lon 

282. Eizcrasc Teveorapay, A. M. Clark.—(Z. Maiche, 
Paris.) 

283. Stoppers for Borries, G. F. Redfern.—(A. B. 
Vanes, Cape of Good Hope.) 

284. Boors and Suogs, 8. F. Feldman, London. 

285. ADAPTING Frre-arMs for MINIATURE AMMUNITION, 

orris, London. 

286. Vatve Gear for SteAM Enornes, C. Hartung, 
London. 

287. CompounD Meta Pvates, C. D. Abel.—({Dillinger 
Hiittenwerke, Dillingen-on-the-Saar.) 

288. Guns, H. 8. Maxim, London. 


9th January, 1885. 

289, Lire Rescue Bett for Skaters, &c., J. 8. Comrie, 
London. 

290. Raisine, &c., WATER by ATMOSPHERIC PRESSURE, 
&c., R. G. Laird, Nuneaton, C. Matcham, Horsham, 
and P. H. Evans, Bredon. 

291. Warcues, &c., R. H. Ellacott, Plymouth. 

292. Lec Guarps, J. Vickers, London. 

293, CLocks, &c., W. Morris, London. 

294. Traaixe the Hees of Boots and Saogs, R. H. 
Southall, Headingley. 

295. Reautatine the Speep of Enornes, W. D. and 8. 
Priestman, London, 

296. CrickeT Boots and Suors, W. Garrood, North- 
ampton. 

297. BaLtancep Suiipe Valves, W. Rowntree and G. 
Temple, Liverpool. 

298. Removine Scum from Sream Borvers, T Elcoate, 
Liverpoo! 

299. Recertactes for Growine Pants in, J. Cowan, 


verpoo! 
300. Wires for Pianororres, &c., C. Hassel, Liver- 
1. 


801. Governors of STEAM or CoMPRESSED AIR ENGINES 
H. W. Pendred, Strea’ 
= SELF-ACTING SINGLE-CHAIN Gras, G. T. Peters, 


ath. 
mi. a TEMPERATURE or PRESSURE, J. Murric, 
304. rates Stone, &c., J. Foulds and 8. Tomlinson, 
Bradford. 


305. WALKING -sTICK LirE-savinc Apparatus, W. 
Burton, Sunderland. 

806. Dimrmisnine the Roxitne of Sutips at Sea, A 
Cameron, Glisgow. 

307. Rope ‘CouPLinas for Rattway Venicies, R. C. 
Sayer, — 

808. Lirrine Jacks, W. P. Thompson.—{F. Westmeyer, 
8t. Johann-on-Saar.) 

309. Suppty VaLve for Watex-cLosets, A. Emanuel, 


London. 
310. Peaeseiian for SHors, H. A. Done, Birmingham. 
$11. Execrric TELEGRAPH APPaRatus, J. 8. Gisborne, 


on, 
$12. Preservative Composition or Part, J. 8. Gis- 


e, on, 
818. Barr Can for Fisuina, G. B. Read, London. 
$14, Junction Parts of TRowEts, Spapes, &c., J. Lee, 


Birmingham. 
$15. Vatve Opreratinc Apparatus for Mriyinc Ma- 
curves, 8. Stutz, London.—2nd October, 1884. 
aa Macuuines, 8. Stutz, London.—5th August, 


317. Reszrvorr Lamps, C. Barton, London. 
818. Fisninc Rees and Rops, A. a Boult.—(R. Neyle, 
Newfou: memo 9 
= FiLTer 4% London. 
yong ool . L. Reddie.—(The Assonia 
ay Company, United ‘mann 
$21. Renperinc Luminous Marine and other Com- 


burn.—(L. Passot, Paris.) 
324, Krrcamy RANGES and Cookie Stoves, W. Stobbs, 


London. 

$25. Sertmsc Oot Curves, W. H. Beck.—(Z. Capazza 
and P. Livrelli, Paris.) 

$26. Fitumse Botries with FLAvouRED BEVERAGES, 
N. G. Wilcocks, N. St. G. Wilcocks, and A. Stockall, 


London. 
$27. Poms or Crossines for Rattway Linss, L. 
Vojacek, toaten. 


$28, ApsusTinc the SusPpenpine Corps of Biinps, R. 
W. Scaife, London. 

$29. Borrie-stoprrrs, J. N. Aronson and C. B. Har- 
ness, London. 

830. Screw Bott, H. H. Lake.—(J. Patten, jun., U.S.) 

831. Latou, M. P. Ismay, London. 

832. Bott TIGHTENERS, Ca A. —_ London, 

833. Warprose, &c., W. Heelis, London 


10th January, 1885. 


m2 Aeeepenns, Fiowers, E, Vagner and F, Mitchell, 
on 

835. Bortne Macuines, R. 8 , Nuneaton. 

836. Uriiisine the ExHaust Sream of gee 
Enoines, H. J Sloman, Northam: 

837. Dervis the SprnpiEs of Srmanune “Macures, J. 
Ww. PDF cantons and = ag ey nee 

FEety Pins, Birmingham. 

son Heatine, Cootinc, and Ventitatine, J. G. 
Lorrain, London. 

340. Facep or CoaTED Bricks, R. A. Rossborough, 
Liverpool. 

$41. Heatine the Contents of Ferpive Borriss, &c., 
L. White, Chorlton-cum-Hardy. 
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342. VeLocrrepss, E. K. Dutton, Cheadle Hulme. 
343. Evexer or Stup for Boors, J. Hall, Halifax. 
344. Boor and ine Cieanine Macuine, J. Griffin, 


borough. 
$45. Hotpers for Ever-Porntep Pencits, J. Appleby, 
346. Proxtinc and Dyermne Corron Fasrtcs, &., F. A. 
Manchester. 


7. RENDERING WICKERWORK BASKETS WATERPROOF, 
wa J. Gillespie, Glasgow. 
$48. Purcarne Hoxgs in Gass Bort.ss, D. Rylands, 


Barnsley. 
349. Stoppers for Borries, &c., R. W. Little, Man- 
chester. 


350. Supp.yine Water to Piants, &c., W. H. Phillips, 

m, near Bath. 

351. Propucine Mecnanicat FEep Motions, &c., G. R. 
Postleth wai 

352. Transmrrrinc Power for Sewrne, &c., MACHINEs, 
G.-R. Postlethwaite, Birmingham. 

353. Currixe or Repucmye Sugar Canes, &c., A. Cook, 


Glasgow. 
~ Comsisup Maanets and Cos, &c., J. Scotland, 


oe. pe and Ascenpors, J. E. Walsh.—(E. 
Frisou, Malines.) 
356. Toy, G. G. M. Hardingh —(J. N. Liitzelberger, 


Sonneberg. 
357. Om J. Chapman, London. 
358. Pistons for Stream ay my J. Tweedy and J. 


» on. 

359. Heatine Feep-waTer of Marine Borcers, &c., J. 
Tweedy, London. 

360. Curr or WristBann, A. H. Storey, London 

361. Oprntne Borrt.es, J. T. Creasey and A. T. 7. Wild, 
jun., London. 

362. Apparatos for Cieaninc Boots, &c., J. O. Spong, 


London. 
363. Bakers’ Ovens, A. W. L. Reddie.—(C. 7. Seidel, 
Dresden. 


364. Meratuic Pocket Kyives, H. Hewitt, London. 
365. Mrerautic Bepsreaps, &c., A. H. Griffiths and E. 


do! 
366. Bopprns or SPooLs, J. Holmes and A. Holmes, 
- 





367. Preparation of Sarery Paper, J. Jameson, 
London. 

7 _ F. B. W. Roberts._(F. Becker, Ham- 

7 

369. Derectinc Escape of INFLAMMABLE Gas, J. Imray. 
—(B. Arnould, Paris.) 

370. CARs, E. Schultze, London. 

371. Woven Loopep Fazrics, H. H. Lake.—(Z. Cordon- 
nier, Roubaix.) 

372. MecnanicaL Toys, H. H. Lake.—(W. H. Ander- 
son, U.S.)—1st July, 1884. 

373. Excavators, H. H. Lake.—(H. Hartmann, Mann- 


im. 

374. Mecuanicat Piayinc of Pianorortes, &c., A. P. 
Hodgson, London. 

375. Manuracturine Tooxs, A. M. Clark.—(F. South- 
gate, Paris.) 

376. Evecrric Annunciator, F. Walker, London. 

377. Borrie Stoppers, I. R. Sharpe, London. 

378. Looms for Weavixe DovusLe Cioru, T. Hollings 
and W. Hall, London. 


12th January, 1885. 
“wo —— for Arracuinc RuppErs to Boats, E. Kent, 


on. 
= CorRUGATED Furnace SHELLS, &c., J. Haythorn, 
Ww. 
381. Urmisinc ALKaLi Waste, E. W. Parnell and J. 
Simpson, Liv iL. 
382. PaNeLiinc and Pressinc Bricks, J. W. Snowdon 
and 8. R. Swallow, 
383. Spm=wweve and Dovsiine Cotrox, &c., T. Ash- 
Manchester. 


worth, x 
384. Fastrenrne Wixpows and Casements, F. R. Silk, 


ingham. 
385. Drats for Crocxs, Watcues, &c., J. Birkett, 
Keswick. 
= Repropucine ORNAMENTAL Desiens, J. Bryce, 
iw. 
387. Comprnation Puirers, J. Lucas and C. Hall, Bir- 


388. SeL¥-cLosivc Doors and Garss, T. Softley, Gates- 


389. Preventine the pate od of Drawers, &c., 
D. H. Dickinson, Newcastle-upo: 

390. Buriprve Bricks, F. J. J. Kellow, Southampton. 

391. Smokine APPARATUS APPLICABLE to Cicars, &c., 
C. Jackson, N 

392. GENERATING of PRESSURE, &c., P. Smith, R. Wild, 
and H. , Ri ime. 


393. Muttre.icate Bracket, J. Stone, B 
394. Courtine Rarmtway CARRIAGES, &e., J. 4 


395. BaLancrine the Tor Ratt of Roviycand SLuBBIne 
Frames, 8. Tweedale, Halifax. 


396. Carpinc Ewcrxes for CaRpinc Corton, &c., 8. 
Tweedale, Halifax. 

397. Liquip Meter, E. Tatham, Liverpool. 

=. AppLyinc CENTRE-BoaRDs to Boats, W. H. Biffen, 


399. WaTERPROOFING, &c.; Boots, J. H. Davies.—{J. B. 


paws, 

400. MourHpteces and Dres to be used in the Manv- 
FACTURE of CLay Bricks, &c., A. Andrew, London. 

=> Borrie Stoppers or Caps, B. Weldon, Birming- 

402. Borris Stoppers, B. Weldon, Birmingham. 

403. Warer Fitrers, H. ~ 

404. Grass, &c., Jans, E. Johnson. 

=. Frixixc ADJUSTABLE Sreps, &., of ER 


A. Peddie, London. 
406. — Narturat Rock Pavements, M. Macleod, 


= pune a of Warcues, &c., C. Ankers, London 


— TANNING, &e., MATERIALS, T. Cobley, 

409. aeocare, @ G. Mason and A. Buchan, London. 

410. Grip Wueet and Bep, W. Wilkinson, Kempston. 

411. Ixtayrye Grass in Gotp and Siiver, &c., C. 
Norton, London. 


412. WatcuEs, _ 8. Waters, pw nd 

413. Barometer, J. D. Young, Lon 

414. PReventine Waste of WATER, am T. Julian and 
T. E. Philli ee 

415. Sarery iG Apparatus for the WHEELS of 
Punameusasens, J. Hoghton, London. 

416. ATTACHING INDIA-RUBBER PIPEs to Meta Unions, 
J. H. Wild, London. 

417. Watcnes and Crocks, C. W. Lund, London. 

418. REGULATING Batance Sprios of Towepteces, A. 


——, 

419, AL Gas, on, F. Leslie and J. A. Wanklyn, 
London. 

42%. CLocks and Warcnes, R. Vigier—(J. P. A. 
Schlaefli, Soleure.) 

421. Automatic SELF-cLosinc VaLve or Tap, 8. A. 
J m, London. 

422. Horsesnors, T. Nugent, Walthamstow.—16th 
January, 1885. 

423, Propucine Heart, C. R. Schomburg, London. 

424. CoaTixc Giass, &c., with Lieurps, A. L. Hender- 
son, London. 

425. Starncase, W. J. Wegner, London. 








SELECTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


308,356. Toot ror Grasprnc AND HoLprxe ARTICLES, 
Jos. Goodrich, Henry, Il.—Filed May 19th, 1884. 

having j smtpd Saal repeal 

= pro’ with s recesses to receive 
the nuts for the screws, and spherical nuts made to 
fit into said recesses, bored to receive the 
screws, and secured in their by the means sub- 
stantially as set forth—that is to say, portions of the 


urfaces of the nuts are cut away on ©) te journalled in the lower end of the 
convex 8! pposi inten we pee 


and portions of the lateral faces of the ow oy united wheel journalled in the j 

fate the recesses thus formed—as descri’ —_. above the pinion and , the Reaper peer agora 

means of preventing py nt Hy cama FR en, ons and a ler in the yoke and 
and also for relieving the strain on the tail and strands 


serew, the tail piece G, connected rigidly with the | of the rope 


naa 


Tope passing ever pulley united with the 
pinion and oy weer 7 with the gear 
os apy ogee of eii : 
ts) ) wheels, p..T.,. shown an 
peer 


308,366. Rorary Curren Heap ror Stone Dressina 
Macuines, James W. Maloy, Somerville, Mass.— 
Filed May 22nd, 1884. 

Claim.—(1) In a stone dressin, 
drical 














id crossing 
each other, for recei and projections 


the tools 
thereon, as set forth. (2) In a stone dressing machine, 


(308.366) 









































stock or part in which the tail screw is mounted, and 
vided with a laterally wy pene lr and the “ 
Jew provided = Ak ander the j siieg dames 

ugs 7 to take under rojec | 
of the same, substantially as t forth. \ 
246. Screw, John am Birmingham, county 

of Warwick, England.—Filed December 7th, 1883. 
Claim.—A screw or screw 1 link in the head of which 
is an orifice formed by nicks with tapering ends and 





‘ 


a rotary cutter ent of a hollow cylindrical 
holder having internal radial slots and internal 
annular slots serge ees said radial slots,one or more 
bits having their shanks inserted in the radial slots, 
and bent ends inserted in the annular slots, anda 
lug 23 detachably secured to the interior of the 
older and bearing against the inner edges of the bits, 
as set forth, 
308,479. Sarery VaLve, Theodor Falk and Alexander 
Frazier, Maywood, Ill.—Filed May 22nd, 1884, 
Claim.—(i) In a safety valve, the combination, with 
the body A, provided with the valve seat d, the valve 
e, provided with the stem fand guide g, the bridges 
A i, spring J, and nuts 4, frie b, recessed to 
receive the guide g, and provided with the opening 
c, substantially as herein shown and described. ( (2) In 


308,479 


SESS WINS 
oa Wiel 





sides conver toward a point, said orifice h i 
rounded — y, where the nicks j join each pmennd 
set forth. 
308,361. Lirtixe Jack, Joseph 
Pa,—Filed October 1st, 1884. 
Claim.—In a lifting jack, the combination, with the 
supporting frame ha grooves d, as shown, of a 
sliding rack ees tongues ¢ and teeth J, @ gear 


S. Hood, Stahistown, 
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a 30a ‘ZZ, ie 


MAP wy SS 





of Aa 
(ieee 
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BSA 


' 


a safety valve, the combination, with the body A and 


its valve ¢, provided with the g, of the cap b, 
recessed to receive the said guide, and provided with 
the openings c, and the groove m beneath the said 
openings, substantially as fein shown and described, 
and for the purpose s2t forth. 


507. Sream Borer Insector, Francis B. Maz- 
well, Jackson, Mich.—Filed ee 9th, 1884. 
Claim:—In an "ejector, the combination, with the 
casing, of a lifting jet nozzle, a combining tube, a 
water chamber situated between said nozzle and tube, 
a delivery tube, and an annular supplemental or force 




















the ee & rack bar, su! 
308,453. Horsrixc Gear, William W. Wythe, Ocean 
cl fathom pene ane, Sip enaitaatted, witite is 
aim. @ rope gear, com! ion, e 
yoke re gear wheel J and the grooved rope 
pulley K, united or made in and journaljed in 
the ~Ay A, the gear wheel C and the pulley D, united | jet orifice situated between the combi tube and 
the delivery tube, and Ss. with the former, the 
aoe ge A amber of an jet 
¢ outside the combining tube, su 
cially as set forth. ™ 
308,546. Meratiic Packixe, Samuel Armstrong, 
Newark, ers March 22nd, 1 
Claim.—(1), The ah ee construeted, 
herein shown and described, with two rings © and D, 
the ring C being formed a wedge-shaped annular 








with onch ether and SovrnaBied tn the vols A, and the 
pulley or cog ly 2 , journalled in arms the eoeading | 


which pulle: 
and. desending strani of the rope and is not con | 
nected with pe! othr oy 4 substantially as | series of 














ae shown and descri (2) In a hoisting flat surfaces ro fn 
with a yoke, of a united pulley ond 





bey. with She fab sateeen ct the emma kind in 
contact, as and for the purpose set forth, 199 


308,577. Brick ror REGENERATIVE FURNACES, Samuel 
Joliet, IU.—Filed A: 1884, 
Claim.—(1) A brick K hang a hey end and 
a correspon: Snolex vita _ the grooves 
es 


being formed jectin; 
before set forth, ss that the body of of the brick is of of 


brick having 

groove across each side, 

seetlesting ribs, which are joined on the exterior to 

@ sides of the brick by a concave filling, substan- 
tially as before set forth. 

308,588. Device ror TRANSMITTING PowER BY BELTS 
AND PuLiEys, Nicholas Yagn, St. Petersbury, 
Russia.—Filed June 27th, 1884. 

Claim. In combination with the power trans- 
mitting ley and belt, a pressure roller arranged on 
a crank fever and pressing the belt t the pulley 
by the action of a spring applied to the longer arm of 
the crank lever, substantially as shown poe y vd bed. 
(2) In combination with the power transmitting 
pulley and belt, a pressure roller pivotted to a crank 












lever and arranged to be lifted from the belt, said 


lever acted upon by a re substantially as 
and for descri (3) In combination 
with fast and loose pulleys and a power transmit! 

on its axis and 


gu 
fork, substantially as described and shown. (4) In 
combinati id 











on Bed — fast and loose h = 
power panes pox vg pressure ou 
the width of att ys, substantially as 
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THE CONSUMPTION OF COAL ON RAILWAYS. 
Since the very earliest days of railway locomotion by 
steam, earnest endeavours have been made to improve the 
locomotive engine. Most men will be disposed to say that 
the result of this search after ultimate mechanical perfec- 
tion is to be seen on our railways in the greater dimen- 
sions, improved form, and superior finish of the modern 
engine, as compared with its ancestors. But great dimen- 
sions, elegance of design, and splendid workmanship are 
in themselves and by themselves of no practical value. 
The work to be done by a locomotive is comparativel 
simple, and the only test of its merits is the way in whic 
its work is done and the cost of doing it; and all the 


admirable features which we have enumerated above are | Goods 


only valuable as well as admirable in so far as they reduce 
the cost of transport and promote its certainty and 
celerity. A very handsome engine may be unable to haul 
a heavy train in adverse weather, or it may consume a great 
deal of coal, On the other hand, an ugly machine may 
endear itself to everyone who has to do with it by its 
great capacity for hard work, small consumption of fuel, 
and few demands for repairs. Nothing, indeed, may, in a 
general sense, be regarded as more deceptive than a loco- 
motive. Nothing, in short, but the possession of detailed 
information of a very comprehensive kind can enable any- 
one to pronounce an opinion of much value concerning the 
merits and demerits of any particular type of engine. 
Such knowledge is in many respects limited, and it is our 
urpose in writing this article to endeavour to throw a 
ittle light into a very dark place, and so enable our 
readers to form some idea of the results actually obtained 

in practice. 
e expense of working a locomotive may be classified 


under two principal heads, namely, cost of fuel and cost of 
repairs. To the latter we do not intend to refer further at 
present. We shall confine what we have to say to the fuel 


question. Concerning this there is much ignorance. A 
paper is read now and then, or an authoritative statement is 
made; or an experiment is carried out, from which the 
world learns that a particular engine burns 26 lb. of coal 
per train mile, let us say; but next to nothing is known 
outside a limited circle concerning the real consumption of 
fuel, taken all round, on a t railway. Some time since 
we applied to the locomotive superintendents of a number 












in the total coal burned per train mile in the ten years; 


but this is entirely due to the increased work done by the 
engines. Thus reducing the coal to a uniform | the 


consumption has decreased 1°39 1b. per mile, although the 
8 augmented 15 per cent. It must not be 
forgotten that we are not now dealing with coal per horse- 


TABLE I. 
GREAT Eastern RAILWAY. 









































the old engines of miscellaneous types, the consumption 
of coal has decreased; and this notwithstanding that the 
trains have increased in weight 40 per cent. during the 
ten years. All the passenger trains have continuous 
brakes, and these require some steam to work them. 
TaBLe Il, 
Lonpon, BricHTon, AND SouTH Coast RaILway, 
Statement of Miles Run and Fuel Consumed. 
























































Statistics of Locomotive Work for the Years 1883 and. 1873. | He ee Cmniemgpion 
| | an Year. | Train amt =o consumed. | — 
| 1883, | 1873, |= |_——________—_ | ae, | eee 
AE a LE _ —— | Cy es 43°88 36°99 
Passenger miles .| 8,884,468 | 5,217,810 | 3,616,658; — 1873 | 5,800,0224 | 6,207,807 | 102,517 18 : : 
1874 | 5,462,940} | 6,472,8412 | 105,959 8| 43°45 86°67 
miles... | 4,844,985 | 8,714,672 | 1,190.263| 9 — = orn esraored 1008 4) Me | ses 
| | 1876 6,054,458 ,369,112 | ‘ , 
Pioing coal “inasi, 13,679,408 | 8,932,482 aoe ems is Cot 02 | Tira 108,787 | aes 81°70 
ballast-| 1878 6,799,961 \ ? 
ing, &c. .. .. .. «| 8,897,205 | 1,886,697 | 1,510,508; — ie | Sane seet | 8308 7074 118,088 " a5 30°48 
1880 _7,222,7202 | 8,973,816 | 123,208 . 
Total engine miles .. ..| 17,076,608 | 10,819,179 | 6,257,429, = — 1881 | 7'508'9544 | 9'40l'11s | 134569 7 | 80°67 32°06 
| Se | ate | ae | is | Yael | temeet (tees t) Fe | Be 
1883 | 783: 3 : 
Total consumption of coal) 280,645 166,100 114,545 | = 1884 | 81099,063 9,698,285 | 197,819 35°35 29°54 
Ib. Ib Ib. 
Coal per train mile .. 2 45°96 41°65 4°31 See Tasie III. 
» engine mile 36°81 84°39 oom eee GREAT WESTERN RAILWAY. 
First-class goods engine: | Statistics of Locomotive Work, 1873 and 1883. 
ft. in. ft. in. in. ~ | aworage 
Diam. of driving wheels) 4 10 5 38 — 5 4 Total mil Tbs. 
in. in, | in, in in. é | eee Coal | per mile. 
Cylinders .. 17h x 24 | 16) x 24 1 = 2. | com- | 
tons ewt.| tons cwt. tons cwt Year, &c. ° j sumed . 
Total working weight... 37 10°) 81 18'| 5 17) — 3 | by s 
Ib. Ib, 5 | Train. | Engine, engines. 3 
Working pressure.. .. 140 140 — os g 
Coal train : | — —_—- 
| ob » |m + Sections ent Ent] 20% 
yap. aes a. eet Passenger, | 8,631,879 (43°3 9,810,493 409} 110,606 |29-03'26-61 
Speed per hour | ie.) oo ae Goods ..| | 11,185,108 [56°7| 13,467,989 59°1| 256,722 [51°41 42-69 
wen | : 
eee “per mile! = ecient ay Total, 1873.'1502 19,716,987 | 99,778,482 | | 367,828 |41°73'36-12 
with average load, 400) Ib. | Ib. | Ib, */, Engin a nant | | 
> sda ats Mire EME cos aed — __| 1°89 or | “"Passenger, ‘13,162,620 [42°3 14,068,543 38°6| 161,567 [27°49 25°72 
power per hour, but with coal per mile, which is a| Goods a 17,965,142 * |57°7| 22,396,129 61°4| 962,264 |45°17 36-23 
different thing. The consumption of coal per train mile is mes 32°17 


absolutely independent of the speed and entirely dependent 
on the resistance. This truth is, we know, usually over- 


| looked ; its accuracy may be demonstrated in a moment. 













\ IPSWICH EXPRESS 1864 
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Total, 1883. 2268, 31,127,762 | | 96,464,672 | 523,881 '87°69 32°17 


The proportion of goods to the total’ mileage was 17°8 per 
cent. in 1873, and 18°2 per cent. in 1883. The difference 
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COMPARATIVE D!MENSIONS OF GREAT EASTERN RAILWAY EXPRESS TRAINS. 


of the principal railways in Great Britain for information 
concerning the quantities of fuel burned in conducting the 
operations of their railways. Some locomotive super- 
intendents have not as yet seen fit to make any reply to our 
application; others courteously declined to give information, 
but the others, we are happy to say, responded cheer- 
fully to our request, and furnished us with figures of very 
wide interest, and we believe now for the first time made 
public in an accessible form. ' 

Our inquiry was intended to find out what was the gross 
consumption of coal per train mile in 1873 and 1883, in order 
that some idea may be formed concerning the amount of 
success which hasattended the variousimprovements effected 
during the period in the locomotive engine. It will be un- 
derstood that “gross consumption” is a different matter 
from the consumption per engine mile, and is not compar- 
able with statements concerning the en per train 
mile ona given trip sonee trips. Theresults given below 
are obtained by dividing the whole quantity of coal burned 
in any given year by the number of train miles—goods, 
mineral, nger and all—run in the same period. It may 
be said that this is a very crude kind of statistical informa- 
tion. As a matter of fact, however, it is nothing of the kind ; 
it is an important species of balance-sheet. Shareholders 
care nothing whether they have to pay for coal for goods 
traffic or passenger traffic, so long as they have to pay it; 
and it may be stated without fear of contradiction that 
that line is best managed by its engineers which has, other 
things being equal, the smallest coal bill to pay. Now it 
will be seen from the figures which we are about to put 
before our readers that substantial improvements have 
been effected in the working of the great lines to which 
our figures refer; and the fact reflects very t credit on 
the engineers by whom the improvement has been wrought. 

We shall begin with the east coast, taking the Great 
Eastern Railway as a type of line with a very heavy 
mixed traffic—with, indeed, fast passenger service, fast 
fish and milk trains, coal and heavy and a severe 
metropolitan tratlic—while the trains of the company have 
to traverse very steep and long inclines, and many sharp 
curves. It is evident, therefore, that the conditions under 
which the line is worked make exceptional demands on 
locomotives. Mr. T. W. Worsdell, locomotive superin- 
tendent of the line, has supplied us with the following 
statement, Table I. 

In order that an idea of the increase in the passenger 
traffic may be formed, Mr. Worsdell has kindly pl at 
our disposal a diagram, a reduced copy of which will be 
found above. This diagram shows the Ipswich express 


train out of London at the different periods named, 
giving the exact style of the vehicles and the length 
There is, it will be seen, an increase 


of the trains. 





Thus, let the resistance remain the same and the speed be 
doubled, then the quantity of fuel burned in a given time 
must also be doubled.. But inasmuch as the time expended 
in traversing a mile is halved, although the rate of con- 
sumption is doubled, the consumption per mile remains 
unaltered. To make this quite clear, let us take the case 
of two trains, the one running at double the speed of the 
other, the resistance being constant. If it were in one 
case 3000 lb. and the speed thirty miles an hour, or 44ft. 

44 x 60 x 3000 __ 
second, we should have 33,000 
while in the second case, at sixty miles an hour, we 


88 x 60 x 3000 _ +a ss 
should have 33.000 = 480 indicated horse-power. 


The consumption of coal per hour would be doubled, 
but it roar | remain the same per mile as explained 
above. It may be taken as mathematically certain 
that speed as speed has no influence whatever on 
the consumption per mile, and this being the case, 
we may say that the consumption will only vary in 
some ratio with the resistance, the resistance again varying 
with the —_ When we speak of reducing the 
coal to a uniform load as above, we mean a uniform weight 
of train, not a uniform resistance. Resistance augments 
in a rather rapid ratio with the speed, and it is under the 
mark to assume that it may increase 15 per cent., 
while the speed augments in like proportion; but the 
resistance is the direct measure of the consumption per mile, 
which on as we have seen, is independent of the 
speed. Therefore, if the resistance has augmented 15 per 
cent., while the coal bill remains unchanged, it follows 
that the locomotive engines of 1883 are 15 per cent. better 
than those of 1873; and the high-speed engines will come 
out still better when tested in this way, for not only are 
the trains heavier, but the speeds are faster, and therefore 
the resistance is much augmented, and with it the demand 
for steam. 

The next railway on our list is the London, Brighton, 
and South Coast, on which the mineral traffic is compara- 
tively small. It may be called a first-class passenger rail- 
way, with a heavy metropolitan traffic, quick rags 
heavy trains, and crooked and _ hilly one e are 
inde to Mr. W. Stroudley, locomotive superintendent 
of the line, for Table IT. 

This table is more complete in some respects than 
Mr. Worsdell’s. It is evident that, on the whole, 
Mr. Stroudley has effected a steady, continuous reduction ; 
the exceptions being -due either to severe weather, or 
possibly to some difference in the quality of the coal. It 
will be seen that as Mr. Stroudle been able to sub- 
stitute new engines working with heated feed-water for 


240-horse power, 





between 43 Ib. per train mile in 1873 and 35 Ib. in 1884 
speaks for itself, and needs no comment. 

We now turn to the Great Western Railway, a line 
with heavy mixed traffic, but for a great portion of 
its length extremely level. Mr. Dean, the loco- 
motive superintendent of the line, has kindly sup- 
plied us with the preceding table, No. III. e con- 
ditions here are somewhat peculiar, because the weights 
of the trains and the speeds are very nearly now 
what they were ten years ago. It must be remarked that 
the Great Western trains ran at higher s than those on 
any other line even long before 1873, and the other railways 
have only been doing recently that which the older line had 
already done. The saving effected in fuel therefore can 
be estimated without any complication, and it amounts to 
about 4 Ib. per train mile—a very important item. The 
total train mileage in 1883 was 31,127,762 ; at one pound 
per mile, the total coal consumption would be 13,892 tons, 
so that a saving of 4 lb. per mile means 55,568 tons, or, 
say, something like £20,000 available for dividend. 


We have already published the following :— 


TABLE IV. 
MIDLAND Raitway. 
Statistics of Locomotive Work, 1873 to 1883. 














Consumption 
Year. | Train miles. Increase. of 
coal per mile. 
Ibs. 
1873 19,811,396 — 57°18 
1874 20,834,042 1,022,646 54°68 
1875 22,515,234 1,681,192 53°40 
1876 23,651,546 1,136,312 52°67 
1877 24,788,317 1,086,771 50°76 
1878 25,621,576 883,259 48°70 
1879 27,097,735 1,476,159 49°17 
1880 ¥ 2,460,723 46°51 
1881 81,583,760 025,302 47°39 
1882 32,062,736 478,976 47°41 
1883 33,087,255 1,024,519 49°00 








The Midland Railway is a line combining all manner of 
adverse conditions. The traffic is conducted at an exce 
tionally high speed; and much of it over the heaviest roads 
in England, as, for example, the line from Derby to 
Buxton. The coaches, too, are of a very heavy and 
luxurious description. In a word, all the conditions indi- 
cate great locomotive power, and a large consumption of 
fuel. That Mr. Johnson has succeeded in making the 
important reductions stated above is the most satisfactory 
evidence of the wisdom of the policy he has adopted in the 
design of his engines. 

e have in these four tables a comprehensive statement 
of the actual coal paid for by four of the great English 
railway companies, and the lines are each typical, no two 
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THE HONIGMANN FIRELESS LOCUMOTIVE ENGINE. 











Fig. J. 
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of them being alike in traffic or character. With the 
types of engine in use on each we have tried to make our 
readers familiar. The Grosvenor and the Gladstone, Mr. 
Stroudley’s express engines, have appeared in our columns. 
Not long since we published drawings of Mr. Worsdell’s 
new express engines; one of his latest metropolitan 
engines will appear in our pages in a short time, and 
drawings of his new compound engine will follow ; and 
in an early impression we shall give illustrations 
of Mr. Johnson’s new express engines, probably the most 
powerful machines of the kind ever made. With such 
facts, figures, and drawings before them, our readers will 
find plenty of food for reflection, and they will be able to 
draw deductions and make comparisons, which we do not 
feel disposed to do at least at present. 

One point on which complete ignorance exists is worth 
notice. It is certain that permanent way is better now 
than it used to be ; steel rails stand well up to their loads, 
and the tractive resistance of trains ought to be less 
than it used to be in the days of iron rails. There 
is, however, no information to be had on this sub- 
ject, and the question is one demanding further investiga- 
tion. It would not be difficult to carry out a few experi- 
ments which would set the matter at rest. 








THE HONIGMANN FIRELESS ENGINE. 


THE invention of a self-propelling engine, capable of working 
without fuel economically and for a considerable time, has often 
been attempted, and was, perhaps, never before so nearly 
accomplished as about the time of the introduction into prac- 
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tical use of Faure’s electric storage batteries ; but at the present 
moment it appears that electric power has to give way once 


more to steam power. Mr. Honigmann’s invention of the 
fireless working of steam engines by means of a solution of 
hydrate of soda—NaO HO—in water is not quite two years old, 
and has in that time progressed so ily towards practical 
success that it is reasonable to expect its application before long 
in many cases of locomotion where the chimney is felt to bea 
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nuisance. The invention is based upon the discovery that | during the next 24min. This lowered the temperature of 


solutions of caustic soda or potash and other solutions in water, 
which have high boiling points, liberate heat while absorbing 
steam, which heat can be utilised for the production of fresh 
steam. This is eminently the case with solutions of caustic 
soda, which completely absorb steam until the boiling point is 
nearly reached which corresponds to the degree of dilution. If, 
therefore, a steam boiler is surrounded by a vessel containing a 
solution of hydrate of soda, having a high boiling point, and if 
the steam, after having done the work of propelling the pistons 
of an engine, is conducted with a reduced pressure and a 
reduced temperature into the solution, the latter, absorbing 
the steam, is diluted with simultaneous development of heat, 
which produces fresh steam in the boiler. This process will be 
made clearer by referring to the following table of the boiling 
points of soda solutions of different degrees of concentration, 
and by the description of an experiment conducted by Professor 
Riedler with a double cylinder engine and tubular boiler, as 
shown in Fig. 2 :— 
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Experiment No. 15.*—The boiler of the engine, Fig. 2, was 
filled with 231 kilogs. water of 2 atmospheres pressure and a 
temperature of about 135 deg. Cent.; the soda vessel with 544 
kilogs. of soda lye of 22°9 per cent. water and a temperature of 
200 deg. Cent., its boiling point being about 218deg. Cent. 
The engine overcame the. frictional resistance produced 
by a brake. At starting the temperature of both 
liquids had become nearly equal, viz., about 153 deg. 
Cent. The temperature of the soda lye could therefore 
be raised by 47 deg. Cent. before boiling took pe but as 
dilution consequent upon absorption of steam would take place, 
a boiling point could only be reached less than 218 deg. Cent., 
but more than 153 deg. Cent. The engine was then set in motion 
at 100 revolutions per minute. The steam passing through 
the engine reached the soda vessel with a temperature of 100 
deg. Cent. ;.the temperature of the soda lye began to rise almost 
immediately, but at the same time the steam boiler losing steam 
above, and not being influenced as quickly by the increased heat 
below, showed a decrease of temperature. e difference of the 
two temperatures, which was at starting 1°3 deg. Cent., conse- 
quently increased to 7°2 deg. Cent. after 17 min., the boiler 
having then its lowest temperature of 148°8 deg. cent. After 
that both temperatures rose together, the difference between 
them increasing slightly to 9°5 deg. Cent., and then decreasing 
continually. After 2 hours 13 min., when the engine had made 
12,000 revolutions, the soda solution had reached a temperature 
of 170°3 deg. Cent., which proved to be its boiling point. The 
steam from the engine was now blown off into the open air 


* Zeitschrift d. Vereins Deutscher Ingenieure, 1883, p. 780; 1884, p. 69. 
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both water and soda lye by 10 deg. and re-established 
its absorbing capacity. The steam produced under these 
circumstances had of course a smaller pressure than before. In 
this way the engine could be driven at reduced steam pressures 
until the resistance became relatively too great. The process 
described above is illustrated by the diagram Fig. 1, which is 
drawn according to the observations during the experiment. 
The constant rise of both temperatures during the first two 
hours, which is an undesirable feature of this experiment, was 
caused by the quantity of soda lye being too great in propor- 
tion to that of water, and other experiments have shown that it 
is also caused by an increased resistance of the engine, and con- 
sequent greater consumption of steam. In the latter part of 
the experiment, where the engine worked with expansion, the 
rise of the temperature was much less, and by .its judicious 
application, together with a proper proportion between the 
quantities of the two liquids in the engines, which are now in 
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practical use, the rising of the temperatures has been avoided, 
The smaller the difference is between the temperatures of the 
suda lye and the water the more favourable is the economical 
working of the process. It can be attained by an increase of 
the heating surface as well as by a sparing consumption of 
steam, together with an ample quantity of soda lye, especially 
if the steam is made dry by superheating. In the diagrams 
Figs. 3 and 4, taken from a passenger engine which does regular 
service on the railway between Wiirselen and Stolberg, the 
difference of the two temperatures is generally less than 10 deg. 
Cent. These diagrams contain the temperatures during the 
four journeys a  ¢ d, which are performed with only one quan- 
tity of soda lye during about twelve hours, and show the effects 
of the changing resistances of the engine and of the duration 
of the process upon the steam pressure, which, considering the 
condition of the gradients, are generally not greater than in an 
ordinary locomotive engine. It can especially be seen from 
these di 8 that an increase of the resistance is immediately 
and automatically followed by an increased production of steam. 
This is an important advantage of the soda engine over the coal: 
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— engine, in ne of which less = required ene et tr os d sixty-four ‘Manes, the pon appr incioding 
or the regular production of steam power. tramwa' le on, being. 08, e engines gives y 
engines of more recent construction, according to Honigmann’s oth y acl y Se caiaarats diene 
system—Figs. 5 and 6—are worked with a closed soda vessel in | and has cylinders of 180mm. diameter and 220mm. stroke, cog wheel- 
which a pressure of 4 to 14 atmospheres is gradually developed | sear of 2 to 8, and driving wheels of 700mm. diameter. The quantity of 
during the process, While the counter pressure thus produced | Water en pe ane during the aie time “ ad grate found to be 
offers only a slight disadvantage, being at an average only,| by one quautiag et oan t wy s sou 200 ‘was pone Pim | yee 
grams 8 the oe power of the soda lye is materi- | 1100 inn. The average henting eurfess O 9°8 jequave metre, | whe ape 
ally increased, as shown by the following table, and it is, there- | ©?C¢ 0% temperature between ye and water was towards the en 
fore, possible to work with higher seneshon than with an open forthe 105 heune? coreins: COIE commande ark Canad tamed ” 
soda vessel, Besides this great advantage, it is also of import- Si s 
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ance that the pressure in the steam boiler can be kept‘at a more| . Assistant for Engineering at the Technical High School. 
uniform height. HaskLMANN 


Manager of the Aix Ja Chapelle-Burtscheid T . 
TABLE —100 kilogs. Soda Lye containing 20 Parts Water with a ° eggs eirigltos 
corresponding Boiling Point of 220dey. Cent. absorb Steamas follows : Here are some unquestionable results. For nearly a year the 
: : Seo ee Bae, SG AROSN I WMD ——— | first railway engine, and for six months the first tramway engine 











Final pressure in condenser. — os 1D Corresponding of this new construction have been introduced into regular 
0 jatm, latm. | J}atm. boiler, | temperature. | public service, and have been open to public inspection as well 
po kil. | 195 kil. 200 ki | S00 kil ‘ ees as to the criticism of the scientific world. They are worked 
o |e. ie eae 3 stm. | 136-0 deg. C. | with greater ease and simplicity than ordinary locomotive 
oS » i wa | 6 wt ae. ca 1533 engines; the economy of their working appears, allowing for 
Se er. rr Oe ee 16000 |, shortcomings unavoidably attached to small establishments, to 
~ va < * 4 > ee a eae 1665 be at least equally great; they do not emit either steam or 
PER ae Neer ales mo} La ” smoke, and their action is as noiseless as that of stationary 
- ol min | a oa oe US 2 eG engines. 
4 ” = ” 2 ” 46 | 10 | 1860, In view of these facts it might be expected that railway 
>, nie 2) eS 4 ” 4 ” | ee ” managers, who are continually told that the smoke of their 
$ <= ot ae ee | 2 7 2150 «(7 engines is a serious annoyance to the public, would be eager to 








- Ce Hise ER TE Bt _ | make themselves acquainted with them ; it might, in particular, 
Not the least important part of the ¢ rocess with regard to its | be expected that the managers of the underground and suburban 
economy is the boiling down of the soda lye in order to bring it | railways of this metropolis would lose no time in making experi- 
back to the degree of concentration which is required at the | ments on their lines—if only by converting some of their old 
beginning of the process, _ This is done in fixed boilers at a] engines into those of the fireless system—and assist a little in 
station from which the engines startjon their daily service, and | the development of an invention, in the of which they 
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to which oe for the purpose of being re-filled with con- | have a tangible interest, which is much greater than that of any 


‘centrated lye. It is clear that a elosed soda vessel has | rai i but there is no si t of their 
produced as much steam when the process is over as it has | os we Plea +g social conan ii alia E, 


‘absorbed, and the quantity of coal required for the evaporation of | 
water in —— the soda lye can therefore be directly | 
«ompared wi t required in an ordin engine for the | ‘ 
jproduction of an equal quantity of steam. The botling down of | THE GREAT pi ght ¥ COMFANTS 
the soda lye requires, according to its degree of concentration, Page ; 
more eal than the evaporation of water does under equal | THE advantages of communication with the Continent from 
circumstances, and disregarding certain advantages which the | London are not wholly on the side of the lines which include 
new engine offers in the economy of the use of steam, a greater | the short sea routes, even when the South of Europe has to be 
consumption of coal must be expected. But even at the small | Visited by the traveller. For instance, the water being deep, 
installation for the Aix la Chapelle-Burtscheid tramway with | larger boats can be put on between Harwich and Antwerp, and 
only two boilers of four square metres heating surface each, | *Upposing the voyager to be sea-sick, he is not obliged to turn 
made of cast iron 20mm. thick, 1 kilog. of coal converts 6 kilogs. | Out of the boat when the attack is at its worst, and to join the 
of water contained in the soda lye into steam, while in an ordi- | train when he can scarcely walk ; nor has he, while in this con- 
nary locomotive engine of most modern construction the effect | dition, to be packed upright with other persons in a compart- 
produced is not greater than 1 in 10. There can be no doubt | ment of a railway carriage. Between Harwich and Antwerp he 
that better results could be obtained if the installation were | can obtain more or less of a night’s rest in a comfortable cabin, 
larger, the construction of the boilers more scientific, and their | iluminated by the electric light, and has time to recover from 
material copper instead of cast iron; but even without such | 8e4-sickness during the smooth passage of five hours up the river 
improvements the cost of boiling down the soda lye might be | Scheldt to Antwerp. If he be not sea-sick he has advantages 
greatly lessened by the use of cheaper fuel than that which is | ¢qual to that of a comfortable night's hotel accommodation, and 
used in locomotive engines, and by the saving in stokers’ wages, in the morning finds that a considerable part of the journey to 
since stokers would not be required to accompany the engines. Switzerland and Italy has been thus traversed. A great allevia- 
Apart from these considerations, the Honigmann engines have tion of sea-sickness is due to the fact that two of the boats of 
the great advantage that neither smoke nor steam is ejected | the Great Eastern Railway Company are twin-screw steam- 
from them, and that they work noiselessly. The cost of the | Ships, so that instead of the best part of the boat being allotted 
caustic soda does not form an important item in the economy of | to the engines as in paddle steamers, this part falls to the lot of 
the process, as no decrease of the original quantities had been | the first-class passengers. A ship when pitching resembles a 
ascertained after a service of four months’ duration. Besides | 8¢e-8aw, in which the amplitude of rise and fall is infinitely less 
the passenger engine already referred to, which was tested by | at the centre than at the two ends, hence the advantage of 
Herr Heusinger von Waldegg,” in March 1884, and which since | Temoving engines, which are not sea-sick, from the best part of 
then does regular service on the Stolberg-Wiirselen Railway, the boat. Tourists will find that communication between 
there are on the Aix la Chapelle-Jiilich Railway two engines of | Antwerp and Italy and Switzerland is expeditious and not very 
45,000 kilogs. weight in regular use, which are intended for the | ¢xpensive. The fares on Belgian railways are much lower than 
service on the St. Gothard Railway. Their construction is | in England and France for the same distances. In France 
illustrated in Figs. 7 and 8, and other data are given in a railway communication generally is dear and slow for all but 
report by the chief engineer of the Aix la Chapelle-Jiilich | first-class passengers, the trains being almost always so arranged 
Ra‘lway, Herr Pulzner, which runs as follows :— that second-class passengers can only travel long distances at 
Wiirselen, Dec. 28rd, 1884. | Snail’s pace unless they possess through tickets from England. 
A trial trip was arranged on the line Haaren-Wiirselen, the hardest | The French railways are worked far more in the interests of the 
es as le ae pe ee | ilway. This section has a gradient | shareholders than in that of the public; in time, when their 
Salles ba 40k tei: tena eee Gain contistel of trent tee | leases are out, they will all fall into the hands of the Govern- 
ns, sixteen of which were empty and six loaded. The total | ment and add enormously to its revenue, which fact is usually 
weight of the wagons was 191,720 kilogs., and this train was drawn by | overlooked by the newspapers when they speak of the present 
the soda engine with ease and within the regulation time, while the | annual income and expenditure of France 
steam ure was almost constant, viz., five atmosph e test * . > aeomaar 
load admissible fur the coal-burning engines of 45,000 kilogs. weight on A line to give railway communication between London and 
the ames outten Ct — —, sit wallet neieunh ~ — counties of England peta ge nery ror — 
Froof ve oe ae engine has a working capacity | the name of the London and Essex Railway, but it fell through. 
pe at es alt Game eee ae — wang, heating | In 1834 the Eastern Counties Railway Company issued its pro- 
the corresponding new Henschel engine is 92 square metres. On a| spectus, and in spite of opposition this company held its ground. 
on pe eae have already stated that the soda engine is capable | It said:—‘‘ The benefits which will result from the Eastern 
ro Pom ay ange A gece Beye bape Senciting We large quantity | Counties Railway will not become merely local and national ; 
the same quantity of soda. Thus, for example, a regular passenger train, | it will become the great highway to the British metropolis from 
with military transport of ten quviagn, was conveyed on Nov. éth, 1884, | Scotland, Holland, Germany, Hamburg, and Lubeck, combining, 
se oo Eg Ted he ’ FS ng med « 4 eo with a happy union, publie with private interests.” The con- 
80, and 1 in 65, being a total elevation of about 200 metres. Fora per- | Struction of the y was commenced, but some of the 
formance like this a powerful engine is required, and a proof of it can be | shareholders lost heatt when the shares were at 50 per cent. dis- 
pan. apa the consumption of steam during the journey, for the | count; they were, in 1839, compelled by law to pay up, out of 
ky ee eee OF Ene an nS ae | ieee to the vel eines by aan ives aga eee, 
A : SER | and to prevent the stoppage of the works. e result was that 
din Fiano certificate concerning the tramway engine illustrated | jn 1839 the first train ran to Brentwood. The line was opened 
168. is of equal interest, and runs as follows :— to Harwich on the 15th August, 1854, and that branch was 
A fireless soda engine, together with on cae oat aetan hin tone constructed by a separate company. 
at work on the Aix la’ Chnpelle-Durtechell tramway for the last half Attention may now be turned to the Harwich steam fleet at 
yyear. In order to test the working capacity of this locomotive engine, | present in existence, the oldest portion of which, however, is not 
and the consumption of fuel on a certain day, the Honigmann locomotive | now on very active service. 
Ties eset tare eaats day from S45 oclock a.m. Hills o'clock pm | ‘The Zealous was built in 1864, of iron, by Messrs, Dudgeon 
ilye. engine was, therefore, at work for fully 10} hours, viz., | and Co., of London. Her length is 230ft.; breadth of beam, 27ft.; 
hours with the first tity and 5 hours with the second. The | tonnage, 613; horse-power, 950 ; licensed to carry 301 passengers. 
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saleina ter neers tye ak eae uae” engine | She was originally built for passengers only, and afterwards con- 























Of about 1 in 30 in 400 metre length, verted into a passenger-cargo ship. She steams 12 knots an 
” sy 45 5, 250 * hour. She ran on a tidal service to Rotterdam, and is now 
m1 8» 00 ” nearly worn out. 

* Z.d. V. D. 1., 1884, p, 978, The Harwich was built in 1864 by Messrs, Simpson and Co., 





of London, for the cattle trade between Harwich and Antwerp. 
Her length is’ 215ft.; breadth of beam, 27ft.; tonnage, 1000 ; 
horse-power, 980; speed, 12 knots an hour. Subsequently she 
was converted into a passenger and cargo boat, and licensed to 
carry 110 passengers. The accommodation being too small, she 
was again converted into a cargo boat, fitted with twin screws. 

The Rotterdam, also built in 1864, is a sister ship to the 
Harwich; her tonnage, however, is 757; horse-power, 1060: 
Subsequently she was converted from a cattle into a cargo and 
passenger boat, to carry 108 passengers, and is now a spare boat, 
running on the winter service when required, that is to say; 
when some of the larger boats are under repairs, and thé 
passengers are few. She is only used in case of emergency, as 
there are two other spare boats. She is in as good condition 
to-day as when she was built in 1564. 

The Pacific, built in 1864, by Langley, of London, is 2d5ft. 
long, 26ft. breadth of beam, 712 tonnage, 700-horse power, and 
carries 400 passengers. She was not built specially for the 
Great Eastern Railway Company, which lengthened her 30ft. 
after the purchase. She is laid up at present, as she steams but 
10 knots an hour, and is too slow for the passenger service. 

The Avalon, built by Dudgeon in 1865, is 239ft. long, 27ft. 
breadth of beam, 670 tonnage, 1000-horse power, and carries 
483 passengers. She was constructed to carry passengers, cattle, 
and cargo for the Rotterdam trade. She has been fitted with 
new boilers, and her engines altered from common jet, oscillating 
to surface-condensing, oscillating. Her speed is 12 knots an 
hour. She does not run regularly, but is put on occasionally to 
relieve other vessels. 

The Richard Young, built in 1871, by Dudgeon, is a sister ship 
to the Avalon ; her tonnage is 718, horse-power 950, and she 
carries 607 passengers. She steams 12 knots an hour, and is 
only used occasionally to relieve other vessels. " 

The Claud Hamilton was built in 1875 by Messrs. J. Elder 
and Co., Glasgow; her length is 251ft.; breadth of beam, 30ft.; 
tonnage, 962 ; horse-power, 1596 ; and carries 558 passengers 
She carries passengers and cargo, has combined oscillating’ 
engines, arid steams 13 knotsan hour. She is running regularly 
between Harwich and Rotterdam. 

The Princess of Wales was built in 1878 by the London and 
Glasgow Shipbuilding Company. Her length is 265ft., breadth 
of beam 30ft., tonnage 1098, horse-power, 1800, number of 
passengers, 579. She has surface-condensing engines, not com- 
pound, steams 14 knots an hour, and carries passengers and 
cargo. She is usually running to Antwerp. 

The Lady Tyler was built, in 1880 by Messrs. T. and W. 
Smith, North Shields. Her length is 261ft., breadth 30ft., 
tonnage 995, horse-power 1700, aud carries 709 passengers. 
She has compound surface coridensing steeple engines, with six 
cylinders, two of them high-pressure, and the other four low- 
pressure. She is specially built to carry much weight whilst 
drawing little water, and although only built as a 12$ knot 
boat, she steams 13 knots regularly. 

The Adelaide was built in 1880 by the Barrow Shipbuilding 
Company. Her length is 254ft., breadth of beam 32ft., tonnage 
968, horse-power 2000, passengers 705. She is a paddle boat, 
built of steel, with compound oscillating engines. Her engines 
are largely constructed of steel, and.she runs regularly in the 
Rotterdam trade. She steams 14} knots, and carries much 
weight with small draught of water. To reach Rotterdam in 
all states of the tide, it is necessary that the boats should not 
draw more than 10ft. or 11ft. of water. 

We come now to the two new twin-screw boats, the Nor- 
wich and Ipswich, built in 1883 by Earles’ Shipbuilding 
Company, at Hull, and illustrated on page 71. They are 
260ft. in length, 31ft. breadth of beam, 1060 tonnage, 
2000-horse power, carry 440 passengers, and steam 144 knots 
an hour. Their hulls, shafting, and propellers are of steel, 
They were specially built for the service between Harwich 
and Antwerp, and draw 15ft. water. The saloons are amidships; 
the second-class accommodation aft. They are provided with 
water-balance tanks capable of holding 200 tons of water for 
trimming the ship when the cargo is light, but as they are sub- 
stantial heavy ships, these tanks are not of much use, and they 
will probably be broken into to gain space for other purposes. 
On the main deck are fittings for carrying horses fore and 
aft the saloon, which is formed by a long bridge amidships. 
The entrance to the saloon is through the deck house on the 
bridge. The deck house is utilised partly fur private cabins, 
and partly for steering gear ; there is a look-out for the officers 
on the top. The panels in the saloon are of rose-wood, satin- 
wood, and oak. The ship is heated by steam, fitted with electric 
bells, and illuminated by Swan’s incandescent electric lights, of 
which one is kept in action all night in every cabin. The Siemens’ 
dynamos are in the engine room ; they are driven by a special 
engine. The electrical arrangements are by Raworth, of Liverpool. 
Great care has been taken to secure efficient ventilation. Upcast 
and downcast ventilators are fitted for the saloons and sleeping 
cabins; and, in addition, downcast ventilators are fitted into 
every sleeping cabin, both of the first and second-class ; goose- 
neck ventilators being fitted all round the ship. These admit 
fresh air so effectually that the passengers often plug the venti- 
lators to keep it out. There is a smoking-room between the 
cabin and the poop. The galley is situated on the main deck 
between the engine and boiler space, with a hoist leading up to 
the bridge to enable the stewards to pass the dishes to the 
cabin without going upon the main deck ; this is found to be a 
very convenient arrangement. 

These two vessels were designed by Mr. W. G. Ramsden, of 
Liverpool, fortified by the suggestions made by Captain Howard, 
the Great Eastern Railway Company’s marine superintendent at 
Harwich, whose long experience there made him well acquainted 
with the requirements of that special service. Some say 
that these twin-screw boats roll a little more than paddle 
steamers ; others say that they do not. The vessels have 
each two pairs of compound surface-condensing engines; the 
high-pressure cylinders are 30in. in diameter, and the low- 
pressure 57in., with a 36in. stroke ; they were made by Earle’s, 
and run with a piston speed of 550ft. per minute, under a 
working pressure of 80]b. The steel shafting is 10in. in dia- 
meter; the propeller boss and blades are of steel; there are 
four blades on each. The vessels have each two of Blake’s 
donkey engines, with 6in. pumps, for discharging water ballast 
and bilges, filling closets and tanks, and so on. A Blake’s 5in. 
pump is used in washing the decks. The engines are fitted 
with Brown’s hydraulic starting gear,and are so arranged that one 
man can start both pairsof engines. Thetwodouble-ended boilers 
are 18ft. 6in. long, with three furnaces at each end; these boilers 
are of the “best best’ Staffordshire iron, ;;in. thick. The 
vessels have each three hatchways, three steam winches and 
derricks for discharging cargo; they are fitted with Bow and . 
MacLauchlan’s steering gear, also with Napier’s steam wind- 
lasses. Each ship carries five boats, also one of Williams’s seat 
rafts, and one of Copeman’s life-buoy seats. In fact they are 
excellent vessels altogether, giving much satisfaction to their 
owners and to the passengers. Additional details about hem 
may be gathered from our engravings 
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BOSTON DOCKS—HYDRAULIC MACHINERY. 
















PLAN OF 
AGCUMULATOR HOUSE 


SECTION THROUGH|-?: 
ACCUMULATORS |, 


Ey our impression for the 26th 
December last we gave a general 
account, with illustrations, of 
the Boston Dock, as designed 
and carried out by Mr. W. H. 
Wheeler, M.LC.E. In a sub- 
sequent impression for the 9th 
inst. we gave illustrations of the 
hydraulic cranes and coal hoists 
constructed to Mr, Wheeler's 
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instructions. We now give 
illustrations of the hydraulic 
pumping engines and of the 
engine, boiler, and accumulator 
house. 

The dock has been fitted with 
hydraulic machinery for work- 
ing the gates, cranes, coal-hoist, 
capstan, &c. The contract for 
this work was let to Messrs. 
Abbot and Co., of Gateshead- 
on-Tyne, for £8551, which in- 
cludes the engine and boiler. 
The engine consists of a pair of 
horizontal direct-acting engines, 
working expansively. Thesteam 
cylinders are 18in. diameter, with 
24in. stroke, and run at a speed 
of 60 revolutions a minute, the 
initial pressure of the steam being 
60 Ib, and cutting off by double 
slide variable expansion at from 
one-third of the stroke. The 
engine is clearly shown by our 
engravings at page 66, which 
also give a detail sectional view 
of one of the steam cylinders, 
steam chest, and valve gear; 
and a sectional view of one of 
the hydraulic pressure pumps. 
The force pumps work on the 
same axis as the piston-rod, and 
are 4in, diameter, lined with gun 
metal, the ram being 2] dia- 
meter, entirely of gun-metal. 
The fly-wheel is 9ft. in diameter, 
and weighs 3 tons. The boiler 
is 6ft. in diameter, 28ft. long, 
with one 3ft. flue, and has six 
Galloway tubes and two Bowling 
s‘eel expansion rings. Only one 
b.iler has been fixed at present, 
bit provision is made in the 
building for a second. The 
accumulator is weighted to 
acquire a pressure of 700 Ib. on 
the square inch, the cylinder 
being 17in. in diameter, with 
17ft. stroke. 

Buildings.—The engine and 
boiler are contained in a red- 
brick building, with blue Staf- 
fordshire dressings and cornices 
under the eaves, 48ft. long by 
44ft. wide. The interior of the 
engine house is lined for a height of 4ft. 6in. with brown glazed 
bricks, and above this with red bricks, the roof being open and 
stained and varnished. The accumulator house is close to the 
engine house, 18ft. square by 48ft. high. The chimney is near 
the boiler-house, and is 70ft. high, finished at top with overrail- 
ing courses and cornice of black bricks cased together at top 
with cast iron cup. The concrete foundation of the chimney, 
accumulator, and engine-bed rest on piles. The cost of the 
buildings, including foundation and masons’ and bricklayers’ work 
in fixing of the engine and boiler, was £1702, the contract being 
let to Mr. S. Sherwin, of Boston. 

The offices and manager’s house are placed near the entrance 
to the dock, where also is geo a weighbridge for carts and 
wagons, A weighbridge for weighing railway trucks is also 
fixed on the line leading to the G.W. yard. The cost of the 
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offices and weighbridge, as also the lock-keeper’s house, were 
included in Mr. Rigby’s contract. 

Sheds.—Four sheds have been erected on the quay one side 
of the dock, and so arranged that they can be extended as 
required. It is also proposed hereafter to erect a grain ware- 
house. Two sheds are for general s landed from steamers 
from the Continent, are each 100ft. long by 5$ft. wide, with 
wrought iron roofs, covered with corrugated galvanised iron, 
the closed sheds being boarded and covered with corrugated 
galvanised iron. The grain sheds are each 100ft. long by 40ft. 
wide, the roof and framing being of timber, the roofs covered 
with slates, and the sides boarded and covered with corrugated 
iron. The contract for the woodwork of these was let to Mr. 
Lucas, of Boston, for £1281, and for the ironwork to Messrs, 





Keay and Co., of Birmingham, for £1300. 
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TESTING A DYNAMO 


Ta ELECTRICAL MACHINE. 
N NY On Tuesday last we witnessed 


the conclusion of a remarkable 
test to which Messrs. Mather 
and Platt, of Salford Ironworks, 
have subjected their most re- 
cently designed dynamo, at the 
request of Edison and Swan 
United Electric Light Company. 
The dynamo has been run con- 
tinuously without break for 
fourteen days and nights at a 
soeed of 1300 revolutions per 
minute, with an electro motive 
force between the brushes of 
over 55 volts, and through an 
external resistance giving a 
current equivalent to the feed- 
ing of 250 Swan 20-candle power 
lamps at 55 volts. -In the course 
of this very severe test the 
brushes have worn nearly }in., 
and yet at the conclusion of the 
run there was a total absence 
of sparking, and the bearings 
were not unduly heated, remain- 
ing to the last what a Dynamic- 
° able would call cool. The field 
magnets were only very slightly 
warm, and the pole pieces were 
quite cvol to the touch, cooler 
considerably than the magnet 
coils. We measured the tem- 
perature of the brushes to be 
60 deg. Cent., and we presume 
that of the commutator was 
practically the same, The 
dynamo is an Edison-Hopkinson 
shunt-wound—not compound— 
with armature 10in. by 10in. 
We refrain just now from giving . 
any further details, as we pro- 
pose shortly to publish drawings 
and a full description of the 
machine, together with parti- 
culars of the test that has just 
been completed, of which a care- 
ful continous record has been 
kept. At the same time we 
will illustrate a new very com- 
pact type of dynamo that Messrs, 
Mather and Platt are bringing 
out, along with two kinds of 
wheel driving gear specially de- 
signed for ship lighting. 
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A New INTERNATIONAL Ex- 
HIBITION. — At Konigsberg, in 
Prussia, will take place during 
the months of May to August of 
this year an International Indus- 
trial and Polytechnic Exhibition 
for machinery, motors, tools, 
| appliances for mechanics, small manufacturers, &c. The most 
| important feature in this exhibition is the circumstance of its 

taking place in Kénigsberg, which is near Poland and Russia. 
The following are some of the heads of groups under,which exhibits 
will be classified, viz:—1, motors; 2, transmission appliances; 
3, tools and implements for all branches of trade manufacture; 
4, chemical and physical apparatus; 5, apparatus for technical 
instruction; 6, safety and protective appliances; 7, machinery and 
appliances for household purposes and innkeepers; 8, agricultural 
implements and appliances, &c. The exhibition takes place under 
the authority of the directors of the Industrial Central Union of 
the province of East Prussia. Dr. N. Heinemann, of the 
new Atheneum Club—Pall Mall East—London, has been 
appoin' ial commissioner of the Exhibition for Great 





Britain. He will give all necessary information to intending 
exhibitors, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 





COOPER’S HILL COLLEGE. 

Srr,—I have taken steps to ascertain from official sources the 
exact truth concerning the disputed points in my letter; for from 
the tone of a ns of the Indian press which has come into 
my hands, I am i ed to think that I have, in one assumption, 
been under a misapprehension. The Madras Times of July 3ist, 
1884, thus commences a leading article under the title, “ "s 
Hill College :”—‘* This hard and bad bargain, at the expense of 
the Indian ratepayer, was made during the time of the e of 
Argyle’s administration at the India-office. The apology for the 
foundation was found in the ‘insufficiency of the engineering 
service’ in India, and the non-existence of ‘a great school of engi- 
neering’ in this country capable of meeting that demand. This, 
coupled with his Grace's belief of the impossibility of obtaining 
the desideratum in the open market by public competition, led to 
the establishment of an institution which is not only a standing 
injustice to the technical schools of India but to those at home, as 
as well as to the profession at large.” It is needless to quote 
further, but this article, being written since the alteration at 
Cooper's Hill, plainly assigns the expense to the Indian, and not to 
the British ratepayer. 

Assuming this to be true, I will at once withdraw the statement 
in my original latter to the effect that “‘the supporters of those 
Colleges are taxed to maintain a far more expensive rival system,” 
replacing the word ‘ supporters ” by those of ‘Indian ratepayers ;” 
and to the latter I must leave the further ventilation of this 
aspect of the subject. This does not, however, affect the real point 
at issue upon which I originally wrote, and which, to prevent its 
being obscured, I will again repeat. The Secretary of State for 
India founds a College against the views of the Indian Government, 
the latter stating that it must only be regarded as an experiment 
which would be distinctly condemned if it could not be conducted 
on an entirely self-supporting basis. The experiment is tried, and 
entirely fails, as far as the self-supporting basis is concerned. 
What then? Because this Government institution does not pay, it 
is brought into direct competition with existing local colleges ** to 
get rid of the objectionable charges incurred in training its own 
men,” and an education is thus given to a large proportion of its 
students with an entirely different ultimate object than that for 
which the College was founded. At the same time further heavy 
investments of capital continue to be made, to enlarge its teaching 


capacity. 

P shail be curious to hear what can be said in favour of the 
principle that, because a State institution is not self-supporting— 
especially one founded under such circumstances as the above—it 
is to be made a more than probable cause of injury to local effort, 
unless it be admitted that Government has definitely undertaken 
the education of engineers for private employment. 

University College, Bristol, H. S. HELE SHaw. 

January 19th. 


THE ROCKET. , 

Sir,—Mr. Stannard’s statement in your last issue is to the 

int. I will not follow his example, and say that “it is not 
true,” but I will venture to ask for proofs. Perhaps Mr. Stannard 
ean tell us where he was when he saw the 1829 Rocket taking part 
in the opening procession? What was he doing? Can he uame 
anyone else now alive who will confirm his stat ts? As matt 
stand we have nothing but Mr. Stannard’s bare assertion, founded 
on memory, after a period of fifty-four years; and it is by no 
means impossible that he has pom tan one day with another, 
and one Rocket with another. Such evidence would not hold 
water in a court of justice in the face of Mr. Nasmyth’s drawing, 
Mr. Stenson’s drawing, and the statements which have been made 
by others, of a very definite character. 

There is, moreover, documentary evidence of a very strong 
‘character against Mr. Stannard. Thus it is known that the Leicester 
and Swannington Railway Company paid the Liverpool and Man- 
chester Company £560 for the second Rocket on the 14th of Janu- 
ary, 1832, and they paid Messrs. Stephenson £40 for alterations and 
repairs. This proves, it seems to me, that Mr. Stenson is right. 
Can Mr. Stannard bring forward any proof of the accuracy of his 
statements, or is he going to retire from the field, like Mr. Boulton 
—who, after a tremendous flourish of trumpetsand acareful search (?) 
has failed to adduce one scrap of old writing to ~~ his 

. JENKINS. 


ts? 





case. 
Manchester, January 19th. 


Srr,—I think that a point has now been reached in the discussion 
which has gone on in your pages when the time for the production 
of proof has been reached. There has been a great deal of pre- 
liminary skirmishing, there has been a raking up of memories, and 
a searching for facts; and a vast deal has been said which, however 
interesting as bearing on the early history of railways in general, 
has very little indeed to do with the questions at issue, which are, 
as I understand them—first, were there two Rockets on the Liver- 
pool and Manchester Railway when it was opened? and secondly, 
if there were, which of the two took part in the opening ceremony 
and killed Mr. Huskisson? What we want now is not rumour or 
memories, but data in the shape of facts. My contribution 
is not very large, but it may prove of use. I have a set of 
charge sheets of the Liverpool and Manchester Railway in 
my possession, extending from 1840 to 1845. These are the 
originals, not copies. They contain a list of all the engines at 
work on the railway, and in this list I entirely fail to find a Rocket, 
although I do find some of the Rocket’s contemporaries. Take, 
for example, the week ending Saturday, April 4th, 1840, The 
coaching engines at work were the Cyclops, Rapid, Pluto, Leeds, 
Arrow, Vesia, Speedwell, Ajax, Nasmyth’s, Comet, Lightning, 
Milo. Roderic, and Rokeby, while the luggage engines were the 
Speedwell, Comet, Arrow, Nasmyth’s, Patentee, Goliath, Tiger, and 
Mammoth. Thesameengines, it will be seen, did both passenger and 
goods work. The usual load of a goods train, I may add, was about 
sixteen wagons. The consumption of coke was 45lb. per mile. The 
usual coach load was seven vehicles, the consumption 32 lb. of coke 
per mile. In the following week we have the Swiftsure, the 
Leopard, and the Titan, not named the week before. The week 
following, the Dart was on the road. For the week ending May 
2nd, 1840, we have, in addition to those named, the Panther, the 
Mastodon, and the Samson. Further on are mentioned the 
Elephant and the Hercules, the Phenix, the Thunderer, the 
Eclipse, the Etna, and the Buffalo. For the week ending 23rd 
May, 1840, there were twenty-two engines at work. 

Now, it seems to me that the fact that there was no Rocket on 
the road ten years after the line was opened goes so far to prove 
Mr. Stenson’s statement that the Rocket sketched by Mr. Nasmyth 
was sold. I may here add that it ought to be possible to bring 
forward irreproachable proof. If the Leicester and Swannington 
Company bought the Rocket, they must have paid for her, and, no 
doubt, a record of the amount paid could be found if the trans- 
action took place. For myself, I have no doubt at all that the 
Rocket of 1829 did not open the Liverpool and Manchester Rail- 
way; but this is only an opinion which I have gathered from the 
correspondence in your pages and the Railway Review. By the 
way, I wonder does Mr. Boulton or Mr. Stannard ever see that 
journal? Comet. 

London, January 21st. 





TIDAL ACTION. 
Srr,—*‘ M. C.” is evidently in the same boat as Mr. Boult. He 





says that owing to his obtuseness or to my want of lucidity—we 
will just divide the honours—he sees in wiat I have written on this 
subject the implication that I believe ‘‘a great monster wave to be ! 


completes my dismay by saying that he understands me to say this 
wave is generated instantaneously. I aa geen “suddenly.” 
Nevertheless, I am certain he will have a difficulty in pointing out 
the text which conveys these false impressions. me once more 
in new language explain that I believe every pool, every lake, every 
sea, and every ocean, and—to be mathematically exact—every 
ounce and every drop of liquid with a free surface is bound to have 
that surface modified by the sun and moon’s resultant attraction; 
must, in fact, be subject to tides to some degree, depending upon 
the mobility and freedom to motion of the liquid, the extent and 
position of the surface, and the rate at which the surface’s position 
relatively to the attraction is changed; the rate of this change 
determines the time the surface is allowed to adjust itself, and the 
force may be removed or reversed before the full effect has time to 
take place. And just here I would say thatif ‘‘M. C.” cannot com- 
prehend this it is useless for him to read any further. 

To a certain extent ‘‘M. C.” is, I believe, correct in supposing 
that high water moves round the earth as shown in hisliagram, 
but he is a long way out of it if he supposes that any ‘simple 
diagram ” that I or any one else can give him will show in eve! 
aspect how the secondary waves, of which I spoke as being off- 
shoots from the primary heaps, are produced. ‘ M. C.” must first 
realise the fact that the earth is not all water, but rather may be 
com to a solid ball with a film of liquid of very unequal 
thickness spread over certain i r portions of its surface, 
and, if he is able to follow me, I think he will admit that under 
existing circumstances no section—unless, perhaps, taken in the 
southern hemisphere—can show even a tract of ellipticity. 

Of course I grant him that the primary wave, where there is 
room and time for its development on an important scale, ‘‘ moves 
round the earth after the moon ;” but suppose that 
the moon were suddenly to commence moving round with the 
earth, as if rigid with it—I ask this in order to simplify this 
explanation—what would be one of the inevitable consequences as 
regards the tides? Certain mighty currents exist which have been 
set up by the lunar attraction, These currents are flowing in such 
a manner as to keep the tidal wave moving. We term them ordi- 
narily the ebb and the flow, and I need not, I hope, inform “‘M. C.” 
that they affect the ocean to its greatest depths. Then will these 
currents instantly cease, or will they, in virtue of their store of 
momentum, cause the high water to continue its progress round 
the earth till brought up by the partial reversal of attraction, 
aided by the friction? I assume that it wil] be granted that but 
for the friction a number of oscillations on either side of the line 
of attraction A B, Fig. 1, would take place, until finally the two 
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heaps would come to rest in the position shown. But suppose the 
moon’s attraction were to suddenly cease while these heaps are in 
motion; would not their motion continue in one direction—sup- 
posing them to encounter no obstacles—until friction had 
entirely overcome the momentum of their currents? If Newton’s 
laws of motion go for anything, this would assuredly be so. But 
this motion, independent of and free from the restraint of the 
lunar attraction, can be no other than what we know as wave 
motion, and therefore we must regard the primary heaps as waves. 
It will be evident, then, that as they progress round the earth 
there must be a continual destruction of the momentum of their 
currents by friction. But the lunar attraction, which gives this 
momentum to the water, has inertia to overcome in doing so, so 
that the maximum of motion is not reached at the same moment 
as the attraction reaches its maximum, but is somewhat later; and 
not only that, but the wave has its own proper rate of progression, 
which varies with the depth, the wave’s amplitude and length, &c., 
generally as set forth by Scott Russell and others, and this rate is 
perhaps nowhere equal to the speed of the earth’s rotation. 

From what I have now said I hope it will be apparent that the 
summits of these primary heaps, or, as I prefer to put it here, the 
points of maximum thickening of the liquid film already alluded to, 
are not always on the line A B, Fig. 1, but are generally lagging at 
some distance behind, say on the line C D, see Fig. 2, depending 
chiefly upon the friction and depth. Observe, I do not say that 
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the summit of a primary wave absolutely never at any point 
reaches this line, for it is not impossible (?) that in some parts of 
the Great Southern Ocean the depth of the ocean and strength of 
the wave may be such that the natural rate of the wave’s progress 
may enable it to overtake the line of maximum attraction AB; 
but I do not think this really does happen, and if it does, it by no 
means weakens my argument. 

Now, it is plain that, should a primary wave by any possibility 
get 90deg. in six hours behindhand, the forces are complete] 
reversed, for then the summits are just where low meen 2 | 
ing to “‘ M. C.’s” very elementary theory—should be found, viz., 
at E and F, and they must therefore have but a brief existence 
there, owing to their being in a phase opposite to that which 
attraction is endeavouring to produce there; but when half-way 
hetween these points on the line G H—somewhat more, as a 
matter of fact; but this is a detail—i.e., three hours behind, then 
they are practically removed from the influence of the lunar 
attraction; and therefore they no longer exist, excepting as waves, 
pure and unadulterated, which will r some comparison as to 
their behaviour and effects with such as would be produced by 
lifting a bucket of water quickly out of a pool—the water rises 
after the bucket, and creates a heap; this heap then falls, then 
rises again—as I shall not trouble to explain—and gives off at 
each oscillation a wave, which carries away a portion of the heap’s 
momentum, so that each succeeding wave is weaker; in the case of 
the tidal wave, it is the first oscillation which is the all-important 
one. The friction, relatively speaking, is such, I imagine, that the 


succeeding waves cannot exhibit more than a secondary influence, 
although I am far from we bee any existence. 
I believe, Sir, that it is possib! 


for the primary wave to get this 
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far—and further—behind. I now submit the following for con- 
sideration :—Let the dotted line in Fig. 3—which is intended to 


get, up about every twelye boyrs jp the Pacific Ocean,” and he represent a section through a portion gf the earth’s surface— 





t mean tidal height; a primary wave W advances as shown 
after having for some hours previously been developing itself and 
gaining magnitude and velocity under favourable circumstances in 
a comparatively deep and unobstructed area, it encounters the shoal s, 
and is unable to impart the whole of its momentum to the water 
beyond s, because it is obstructed by the shoal ; it does its best; it 
rises higher at W, —- its momentum; still only a portion of 
the 7 of this great broad wave can be transmitted to the water 
beyond the shoal. Now, the wave is already lagging behind, as I 
have shown, and that portion of it which could not continue it, 
energy to the water on the further side of the shoal is reflecteds 
é.¢., it is first heaped up by its momentum in front of the obstacle 
until the work done in raising the water, together with friction, has 
destroyed the momentum, then this heap falls and reproduces 
momentum, and a wave is sent off in the opposite direction or in 
whatever direction offers the least resistance, and thus the primary 
wave may become divided into two parts, one—which may be the 
least—continues to follow the moon the other becomes indepen- 
dent of the moon, being left behind by it, and behaves in great 
measure like the central wave produced by quickly lifting the 
bucket of water out of a pool as already mentioned. The moon 
no longer has anything to do with it, it isa wave pure and simple 
in virtue of its momentum, and any succeeding waves which it 
encounters it merely modifies in its passage over them, augmenting 
or partly destroying them, &c., according to circumstances of 
infinite variety, so that although all these causes regularly recur 
with each half-revolution of the earth, and each spot consequently 
has some kind of tide—except where there is com lete interference, 
and this must alter from season to season with the position of the 
earth’s axis relatively to the line of the sun and moon's resultant 
attraction—that tide may be of a very compound character, and in 
the northern hemisphere ists, in my opinion, practically 
entirely of a secondary wave, with the tiny primary waves of the 
northern hemisphere, and the still less important waves which 
have been reflected more than once, and so on, superimposed upon 
its surface. 

But if such effects may be caused by a shoal, what about a con- 
tinent? We have in a similar way the motion of the primary 
wave arrested—see my letter dated November 18th, 1884—owing to 
the shallowing of the water; but the attraction keeps going ahead, 
and the greater part of this wave is reflected, the other portion 
continues to approach the shore, where it may not reach till the 
moon has got round to the other side of the earth—see map of 
cotides, 

If “*M. C.” or Mr. Boult cannot comprehend these things, 
perhaps they will be enabled to do so if they take a suitable tank. 
with glass sides and fill it to a certain depth with clean creosote, 
and then fill it up with water, and cover this with a woodem 
slab to prevent waves on the upper surface of the water.. 
The idea is to get two immiscible liquids of different specific: 
gravity into the tank; then a small amount of ingenuity 
will enable them to devise a means of producing waves on the 
surface of the creosote. These waves will move very slowly, owi 
to the buoyancy of the water, and may be thoroughly scrut: > 
Thus the shoal phenomenon, the variation in speed according to 
the depth and arrangement of the bottom, &c., may be witnessed. 
Ihave had to be content with a clear glass bottle half filled with 
creosote, and then filled up with water and tightly corked, and 
by inclining the bottle I obtained in the estuary at the neck a 
good illustration of the phenomenon to which Mr. Hurtzig alluded 
when he began this discussion under the title of ‘‘ The Manchester 
Ship Canal.” 

I must now say that this is the last letter I intend to write upon 
this subject, until I shall be able, as I hope to be some day, to go 
into the question thoroughly, and not in this piecemeal fashion, 
which my worldly necessities have compelled me to adopt. 

Hough Green, Widnes. R. SNowpon, 





FLY-WHEELS, 

Srr,—In justice to engineers I should like to enter my protest 
against the very sweeping assertions made by Professor Smith, in 
his otherwise excellent article in THR ENGINEER of January 9th. 

So far from engineers treating the proportioning of fly-wheels in 
the off-hand and rule-of-thumb manner there described, it is within 
my experience that many manufacturers and designers of engines 
and machinery in which the efforts and resistances—one or both— 
are subject to unusual fluctuations, always calculate the requisite 
weight of material in the wheel rim in a manner somewhat analo- 
gous to that laid down by Professor Smith. In my own practice 
during the last seven or eight years it has been the rule in my 
drawing-office to construct diagrams of efforts and resistances for 
any special machinery, and in this way I have designed the fly- 
wheels of pumping engines, air compressors, and cold air machi- 
nery, @ given rate of variation of speed being selected for each par- 
ticular case. For ordinary steam engines driving a number of 
comparatively small machines, such calculations are, of course 
unnecessary, as there are several well-known short, practical 
rules, by the use of which the weight of the fly-wheel rim can be 
at once determined. But even here it is untrue to say unreservedly 
that the method is off-hand or rule-of-thumb, for I submit that a 
so-called practical formula, if properly applied, is at least as 
likely to lead to a correct result as a more elaborate method, in 
which there must of necessity be numerous assumptions as regards 
the effects of friction, balancing of ts, &c. 

Notwithstanding this, however, I think, Sir, that the subject is 
one which will well bear discussion in the columns of THE 
ENGINEER, more particularly in relation to the variations of rate 
of revolution that can be perinitted in different classes of machinery, 
and the methods in use for ascertaining what the efforts and 
resistances really are, and for determining what provisions are 
necessary to prevent the fluctuations in speed exceeding a given 
amount. For my own part, I may say at once that Professor 
Smith’s system seems to me unnecessarily long and tedious, and on 
a future occasion, when I have more time at iny disposal, I should 
be very pleased to make known through the medium of your 
columus the method which I have adopted, provided you consider 
the subject of sufficient general importance. 

35, Queen Victoria-street, E.C., 

January 20th. 


T. B. Licutroor. 


THE EFFICIENCY OF FANS, 

Srr,—The strange and wholly gratuitous rudeness of Professor 
Unwin’s remarks concerning my contribution to this discussion 
makes them unworthy of any reply from me. How is it that he 
knows other “ngs “ objects” so much better than they do 
themselves? He says I ‘“‘make some kind of defence.” am 
unaware that I have done or said anything requiring any defence, 
and I certainly neither have made nor intend to make any. 

The Mason Science College, Ropert H, Smiru. 

Birmingham, Jan. 17th. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty.—Samuel Aston, engineer, to 
the Indus, for service in the B Prince; Richard Colling- 
wood, assistant engineer, to the Hercules; Frederick W. Wells, 
acting engineer, to the Asia, for service in the Collingwood ; Lieut. 

e E. Richards, and Lieut. Francis E, Wheeler, to the Nelson, 
additional, for the Paluma. 

THE INSTITUTION OF MECHANICAL ENGINEERS. — We have received 
some correspondence concerning the bs puma J meeting of this 
body, but we do not think that any good purpose would be served 
by the publication in our pages of letters referring to the internal 
policy and organisation of this or any other society. Such matters 
are, or ought to be, private, and are of interest only to the members, 
who ought to be able to arrange their affairs without the assistance 
of the press. It is extremely difficult to prevent such d- 


ence becoming unpleasantly personal, and we believe that we 
serve the best interests of the Institution by declining to have 
anything to de with disputes between the council and the members, 
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RAILWAY MATTERS. 


THE railway traffic by the Mont Cenis line has been blocked for 
some days by the snow, which lies 6ft. deep on the Italian frontier. 

THE directors of the Great Eastern Railway Company announce 
a dividend for the past half-year upon the Ordinary Stock at the 
rate of 3} per cent. perannum. For the second half of 1883 it was 
at the rate of 2} per cent, 


THE express train from Tournai to Brussels ran off the rails on 
the 17th inst. beyond Bierges, and four of the carriages were 
pers down a slope and smashed to pieces. One of the 
guards of the train received fatal injuries, and fourteen of the 
passengers were seriously hurt. 

DvRING the past ten days a sufficient number of accidents more 
or less fatal have occ on our lines to keep up reputation, and 
to give the Board of ‘lrade ins rs something to write about. 
Chief causes—goods trains not allowed quite sufficient time to get 
their tails off road. Full reports in the spring. 

In the 45 collisions on the American railways in November, 23 
rene were killed and 46 injured, in the 47 derailments 24 were 

illed and 84 injured, while in the other accidents no personal 
injuries resulted, Thirty of the killed and 50 of the injured were 
railroad servants, who thus furnished 64 per cent, of the deaths, 
38 per cent. of the injured, and 45 per cent. of the total number of 
casualties. 

Tue Telpherage Company has arranged ite first contract. This 
is with the Sussex Portland Cement Company. It isalso probable 
that a line will be erected for the removal of slag; and other lines 
are under consideration, The company is admitted into the American 
ring (Edison, Field, Brush, Siemens and Co., &c.) for electric 
locomotion, and a very large number of inquiries come from abroad, 
which will, probably it is thought, result in a considerable exten- 
sion of the system as soon as the cement works line is fairly 
a but this is not expected to be completed before July or 

ugust, 


An Embassy report just published contains some information upon 
the scheme adopted by the Spanish Government for introducing 
reforms in Cuba, and reference is made to a new line of railway 
projected from Santa Clara, in the centre of the island, to Santi 
de Cuba in the south-east. It will traverse the whole of the 
Central and Eastern departments, and by means of a junction with 
Santa Clara, with the lines already in existence from vana, 
Matanzas, Cardenas, and Sagua la Grande to Cienfuegos, will 
afford a complete system of railway communication between the 
north-western and south-eastern portions of the island. The 
Government is to alter the conditions of the contract for the 
construction of this line, offering, instead of a fixed sum per kilo- 
metre—the original arrangement—a minimum of interest on the 
capital invested in its construction, and to invite tenders, 

On the 16th inst. an accident occurred near Stoke-on-Trent, 
resulting in injuries to a number of persons and great destruction 
to rolling stock. The through 9.15 express from Manchester to 
Birmingham had left the station and was passing the siding near 
the Duke of Sutherland’s pits, about two miles on the Stafford side, 
at full speed, when it ran into a mineral train, which was straight 
across the line. The nger engine and most of the carriages 
were thrown off the rails and scattered about. It is stated that the 
engines came almost to a dead stand the moment they struck each 
other. It is believed that the driver of the express, who has since 
died, mistook one signal for another, as he was new to the route. 
The engine of the mineral train kept to the metals, but it was very 
much damaged. The guard of the express, who was ina van at 
the rear of the train, says he felt poodles anything of the collision, 
though there were but five coaches in the train. 

WHILE some of the principal railway companies in this country 
have been content to employ four or five different forms of vacuum 
brakes in the endeavour to find some suitable appliance other than 
the Westinghouse, the continental companies, continue to advance 
in just the opposite direction towards an uniform system of air 
pressure brakes. Following the example of the Baden State Rail- 
ways which are rapidly equipping their stock with the Westinghouse 
brake, we léarn that the Wurtemberg State has also chosen the 
same system, and intend to outstrip Baden in fitting up the whole 
of their stock. The pioneers of railway enterprise ar¢ being 
beaten by those whom they have taught, at all events so far as 
concerns the matter of brakes; but as our readers are aware, it is 
not only in the matter of brakes that Germany is advancing and 
England receding. It is certainly not to our credit, that, notwith- 
standing our block system and admirable permanent way, most 
continental trains will shortly be much better protected against 
accidents than those of some of the principal lines in this country. 

UnpeER the heading ‘‘ Scientific Ballast,” an American paper 
says :—‘‘ Some years ago a most interesting find of fossils was made 
at the Portland—U.S.—stone quarries. They were of high 
scientific value, and it was decided to send them to Yale College 
for preservation and study. They were accordingly loaded upon a 
flat car at Middletown and sent on their way, a car load of them. 
It was at that time that the fine stone bridge of the consolidated 
road was being built across the Farmington River at Windsor. 
After the arch of the bridge was set, the space was filled in on top 
with quantities of broken trap rock from the companies’ quarries 
at Meriden. This broken stone at just this time was being drawn 
to Windsor by the cars for this purpose. The conductor of one 
train discovered the car load of fossils side tracked at Berlin, and 
felt sure it was a lot of ballast for the Windsor Bridge which had 
been accidentally left behind. With dabl he fastened 
to it at once, and drew it on to the bridge. There the rare fossils 
were dumped with the other stones, and there to-day they lie in 
the solid flooring of the massive bridge.” 

In concluding a report on the collision which occurred on the 
15th November last at Murton station, on the Sunderland and 
Hartlepool branch of the North-Eastern Railway, when, through a 
sr coming off, a passenger train from Newcastle for Hartle- 
pool, standing at Murton platform, was run into at the rear by a 
pilot engine which had been assisting the train up the severe 
gradients which occur between Ryhope and Murton, injuring 
eighteen passengers, Major-General Hutchinson says:—‘‘ There is 
always a risk of accident from a variety of causes in the use of 
engines for pushing trains up inclines. It is, no doubt, convenient, 
and a measure of safety in case of a coupling breaking. But the 
proper place for the assistant engine is in front of the train; and 
with a proper brake van at the back of a train fitted with a good 
automatic continuous brake, the risk of accident from a broken 
coupling should be very small indeed.” There is no doubt that the 
ee safeguard against accidents of this kind is a good automatic 

e; but it would be interesting to hear the opinion of practical 
men on this question of rear or front bank engine. 
has some advantages. 

A RETURN just received from India shows the results of the rail- 
way traflic for the quarter ending the 30th of June last, and comeees 
them with those of the corresponding quarter of the year 1883. 
The results are especially striking in the import trade, wherein has 
to be recorded a remarkable and almost marvellous decrease. The 
falling off in the import trade during the quarter was as much as 
4,043,315 maunds, or 58°12 per cent., compared with the correspond- 
ing quarter of the previous year. The bulk of this decrease was 
due to the decline in the trade in wheat, of which only 1,380,881 
maunds were dispatched to Calcutta, against 3,860,360 maunds in 
the first quarter of 1883-4, The export trade, however, showed a 
trifling increase of 21,320 maunds or 0°63 per cent., over the returns 
of the quarter ending the 30th of June, 1883, notwithstanding that 
there was a decrease of 136,798 maunds in iron, 129,006 maunds in 





The rear use 


rice, 118,374 maunds in drained and undrained sugar, 74,803 maunds 
in A hoe bags and cloth, and 21,744 maunds in to! . Nogeneral 
deductions are attempted in these returns, which show that so far 


as Bengal and Calcutta are concerned the wheat trade passed through 
ap unfavourable revolution jp the spring of Jast year. 





NOTES AND MEMORANDA. 


In Greater London 3598 births, 21°36 hour, or one every 
2°8 minutes, and 2306 deaths, sree’ to 13°7 per hour, or one every 
4°38 minutes, were et gp tt week. These were equal to 
annual rates of 36°1 and 23°1 per 1000 of the population. 

In London 2876 births and 1855 deaths were ogy oe during 
the week ending January 17th. The births and the deaths both 
exeeeded by 42 the average numbers in the corresponding weeks of 
the last ten years. The annual death-rate per 1000 from all 
causes, which been 18°6, 24°9, and 25 in the three preceding 
weeks, declined to 23°7. 


THE deaths registered during the week ending Jan 17th in 
twenty-eight towns in England and Wales —— led to an 
annual rate o' add id 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year. The 
six healthiest places were Hull, Brighton, Derby, Nottingham, 
Sheffield, and Bradford. 


Our contemporary, the Builder, is res 
** A lightning-rod put in the ground at Fleetwood fifteen years ago 
was imbedded in soft clay. When it was removed a few days 
since, a solid lump of iron ore, weighing 96 lb., was attached to it.” 
It was supposed that the electricity had reduced the oxides, sul- 
phide, &c., of the clay, or assisted in it. 


An American miller sends a note to the Mechanical Engineer, 
giving his consumption of fuel and work done. Referring to the 
note, an editorial remark says :—‘‘ A barrel of flour for 33 lb. of coal 
—80 lb. to the bushel—is better than many ambitious establish- 
ments can show. A mill in Minneapolis makes, or has made, a 
barrel of flour for 201b. of coal, but the appliances are all of the 
latest and most approved pattern. But he should use an indicator, 
and his employers ought to furnish one. They can save the cost 
of it in the first month.” 


On the 1st January, 1884, Paris had 65,000 square metres of 
wood paving; to-day she has 252,000 square metres, and orders 
have been given which make up 80,000 metres more, and 175,000 
more are proposed, so that at the end of 1885 it is thought that 
Paris will have 500,000 square metres of wood paving, about one- 
sixteenth of the whole, for the street area of Paris is about 8,000,000 
square metres. The wood paving now being laid in Paris is, like 
that in London, put on a bed of Gin. concrete. In London, how- 
ever, we break it up the week after it has set. 


AT the ting of the Academy of Sciences a pa r was read 
by M. Berthelot describing experiments made in collaboration with 
M. Vieille for obtaining a-measure of the heat of combustion of 
various carbons. The method adopted was new, and required two 
experiments and much time. A calorimetric bomb was employed 
in which was enclosed*comp oxygen in quantity three times 
that which is necessary to effect combustion in air. In the bomb 
or shell the combustion is complete, and lasted but two or three 
minutes, and gives rise to no carbonic oxide. The measure of heat 
thus obtained is without error. 

M. Bormonp has lately published an interesting notice, the Scientific 
American says, = e weight of dro It is well-known that 
the weight depen upon the exterior iameter of the tube; the 
interior diameter having no influence except upon the velocity of 
flow. The nature of the liquid determines the weight, whatever 
may be ae ere of dissolved material that it contains. 
Boymond used a dropper of tin. diameter, and determined the 
weights by an extremely sensitive balance. The mean of his 
results gave, for 15 grains of distilled water, 20 drops ; alcohol of 
90 deg., 61 drops; hol of 60 deg., 52 drops; alcoholic tinctures 
from 60 deg. to 90 deg., 53 to 61 drops; ethereal tincture, 82 drops; 
a fatty oil, about 48 drops; a volatile oil, about 50 drops; an 
aqueous solution, whether diluted or saturated, 20 drops; a medi- 
cinal wine, 33 to 35 drops; laudanum, about 33 to 35 drops. 


Four sheets containing the results of the past year’s meteoro- 
logical observations conducted at Nottingham at a station 182ft. 
above half-tide level at Hull, under the direction of Mr. M. O. 
Tarbotton, M.I.C.E., have been published, and these contain a 
good many figures of interest. The total —, of atmospheric 
ie wentg was 1°806in., that of the previous year being 1°965. The 

ighest reading in 1884 was 30°698 on the 3rd October, lowest 
28°892 on the 27th January. The highest temperature in the shade 
was 91°1 F, 12th August, lowest 23°7 on 30th November. Highest 
reading in sun, with blackened bulb in vacuo, 149°1 on 23rd 
August. Lowest. reading on grass 22 F. on 30th November. Total 
rainfall in year 20‘lin. measured on the ground, and 18°314in. 
measured 39ft. above ground. The monthly weight of a cubic 
foot of air varied through the year from 528°9 grains to 551'2 
grains. 

Dvrinc the week ending December 20th, in twenty-six cities of 
the United States, having an aggregate population of 6,158,600, 
there died 2444 yoo, which is equivalent to an annual death- 
rate of 20°6 per 1000. The deaths under five years of age, accord- 
ing to the official returns published by the American Sanitary 
Engineer, bered 809, and the percentage, 37°3, is obtained 
from twenty-five towns. The annual death-rate in the North 
Atlantic cities was 18°8, in the Eastern 21°8, in the Lake 18°7, in 
the River 17°8, and in the Southern cities 19°1 for the whites and 
33°1 for the coloured. During the week ending December 27, in 
twenty-nine cities, population 7,147,300, there died 3068 persons, 
equivalent to an annual death-rate of 22°3 per 1000. The rate in 
the North Atlantic cities was 21°2, in the Eastern 24, in the 
Lake 19°7, in the River 21°6, and in the Southern cities for the 
whites 16°3 and for the coloured 32°4 per 1000. 


THE report of the Kew Committee for the year ending 31st 
October, 1884, contains the tabulated results of the magnetic 
deflection and vibration observations made at Kew between 
October, 1883, and September, 1884. They were made by Mr. T. 
W. Baker with the collimator magnet marked K C 1, and the Kew 

in. unifilar magnetometer by Jones. The declination observations 
were also made with the same magnetometer, collimator magnets 
101 B and N E being employed for the purpose. The dip observa- 
tions were made with dip circle Barrow No. 33, the needles one and 
two, 3hin. in length, only being used. The results of the deflection 
and vibration observations give the values of the horizontal force, 
which, being combined with the dip observations, furnish the vertical 
and total forces. They are expressed in both English and metrical 
scales—the unit in the first being 1ft., 1 second of mean solar time, 
and 1 grain; and in the other 1 millimetre, 1 second of time, and 1 
milligramme, the factor for reducing the English to metric values 
being 0°46108. By request, the corresponding values in C. G. 8. 
measure are also given. The value of log. *?K employed in the 
reduction is 164965 at Si pee 60 deg. Fah. The induction 
coefficient is 0°000194. The correction of the magnetic power 
for temperature ¢) to an adopted standard temperature of 35 deg. 
Fah. is 0°0001194 (¢) — 35) + 0°000,000,213 (t, — 35)?.. The true 
distances between the centres of the deflecting and deflected 
magnets, when the former is placed at the divisions of the deflec- 
tion bar marked 1°0ft. and 1‘3ft., are 1°000075ft. and 1°300097ft. 
respectively. The times of vibration are each derived from 
the mean of twelve to fourteen observations of the time 
occupied by the magnet in making 100 vibrations, correc- 
tions being subsequently applied for the torsion force of 
the suspension thread. No corrections were made for rate of 
chronometer or arc of vibration, these being always very small. 
The value of the constant P, employed in the formula of reduction 
¥ = od ( 1- z). is— 0°00129. In each observation of absolute 

0 . 

declination the instrumental readings have been referred to marks 
made upon the stone obelisk, erected 1250ft. north of the observa- 
tory as a meridian mark, the orientation of which, with respect to 
the magnetometer, was determined by the late Mt. Welsh, and has 
since been carefully verified, . F 


msible for the following : 




















MISCELLANEA, 


A List of the Rider hot-air engines now at work shows that 
there are between two and three hundred of these engines at work, 

At Kénigsberg, in Prussia, will take place during the months of 
i to August of this year an International, Industrial, and Poly- 
technic Exhibition for machinery, motors, tools, appliances for 
mechanics, manufacturers, &c. 

TuHE Alexandra Palace International Exhibition directors have 
concluded an agreement with the Giilcher Electric Light pone gird 
for illuminating the Palace and grounds with what is the 
largest combined installation in England. 

AT some recent reaper trials in Australia, the first prize has, we 
are informed, been awarded to the Walter A. Wood’s harvester 
and binder, in competition with various makers, at lewood, 
Nov. 12th, Benalla, Nov. 27th, and Rochester, Nov. 28th, all 
three trials in Victoria. 

AT a meeting of the Manchester Society of Engineers, Employers 
Foremen, and ghtsmen, Mr. Alderman W. H. Bailey delive: 
an interesting inaugural address, his subject being ‘‘ The —_— of 
Law in Relation to the Unification of E ineering Knowledge.” 
The various systems of metrology formed the chief part of his 
subject. 

MEETINGS of the Accidents in Mines Commission were held on 
Tuesday and Wednesday at its offices, 2, Victoria-street, West- 
minster. There were pone the chairman, Mr. Warington W. 
Smyth, F.R.S., Sir Frederick Abel, C.B., F.R.S., Professor 
Clifton, F.R.S., Mr. W. Thomas Lewis, and the secretary, Mr. ° 
Arthur J. Williams. 


THE Austrian railway men have a system of co-operative 
stores, where they can supply themselves with food and other 
necessaries of life, at considerably less than the ordi retai 
prices. This does not please the regular hop-keepers, who, at a 
recent ineeting, resolved to memorialise the Government, aski 
that a law should be passed limiting the proportion of goods 
which a man should be allowed to purchase in this way to, say, 
one-third of his salary. Shopkeepers, at this rate, will have to go 
to real work, for it is hardly likely the Government will interfere in 
such a matter. 


THE death is announced of Mr. Charles Brand, of Mains of 
Fordoun, one of the nearest relatives of the poet Burns. Mr, 
Brand was born in the year 1804, He was a well-known con- 
tractor, and on the formation of the Scottish North-Eastern Rail- 
way he erected, among other works, the viaduct over Drumlithie 
Den. Healso executed several large contracts on the Duke of 
Sutherland’s estate, and, in partne oS his son, took the con- 
tracts for the Glasgow Tramways and the Grangemouth Docks, 
the latter involving an expenditure of upwards of £250,000. The 
powder wate dig: wade gible ings. Isobel Burns, the 
grandmother of the deceased, was aunt to the great Scotch poet, 
and Mr. Brand warmly promoted the erection of the statue to 
Robert Burns in Montrose. 


A CORRESPONDENT, writing to a Trinidad contem , calls the 
attention of the public of Trinidad to the unsatisfactory working 
of the Pitch Lake leases in relation to the Government. It seems 
that, except five acres reserved by the Crown, the whole of the 
lake is practically in the hands of three individuals, at an annual 
rental of only about £260. Last year the exports were 4868 tons 
of boiled and 34,277 tons of raw asphalt, the duty on which was 
about £1100, the Government thus receiving about £1360 only. 
The expense of digging and shipping is under 8s. or 2 dols. per ton; 
freight to Europe, 20s.; and to the United States, 3 dols.; and 
selling price there 40s. to 45s., and 12 dols. in Trinidad; leaving a 
certain profit of 3 dols. per ton, or, say, 120,000 dols. per annum 
to be divided between a few individuals, not one of whom can be 
said to have any substantial stake in the island beyond what they 
thus get out of it. This is checking the extension of the application 
of this very useful material. 


VicE-ConsvL WHYTE, reporting on the commerce of Medellin, 
Columbia, mentions that gold and silver mining is the most im- 
portant local industry, and supplies six-sevenths of the value of 
the total exports, some 3,000,000 dols. being forwarded to Europe 
annually from the State of Antioquia; but owing to difficulties of 
transport, high customs duties, &c., the mines are worked under 
great disadvantages. Foreign mining undertakings there generally 
fail owing to the want of sufficient working capital, while the 
great difficulty experienced in establishing any other industries, 
owing to the impossibility of transporting adequate machinery over 
the bad roads, deters capitalists from entering into the many other 
fields of industry which otherwise could be undertaken to develope 
the resources of the State. The country ses mines—iron, 
coal, cop so conveniently situated that if only communi- 
cation with the rest of the Republic were established, Antioquia 
would become a small Belgium. A local railway in course of con- 
struction makes slow progress and taxes the power of the Govern- 
ment to the utmost to complete a very insi icant portion yearly, 
and unless foreign capital be obtained, the line will perhaps never 
be completed. 

Messrs. HaTHORN, Davey, AND Co., of the Sun Foundry, 
Leeds, have completed some fine hydraulic machinery for 
Marseilles; it is to the order of La Soci¢té Anonymé de Charbon- 
—_ des Bouches du Rhone, and comprises plant for draining a 
colliery where the ordinary conditions of pumping are not appli- 
cable. The colliery is subject to periodic inundations during the 
wet seasons, so that whatever machinery is laid down would some- 
times be under water. Messrs. Hathorn, Davey, and Co. have 
carried out a hydraulic scheme by which the water is pumped by 
means of hydraulic engines p! underground in the workings, 
these engines being actuated under a system of hydraulic transmi: - 
sion from steam engines situated on the surface. The hydraulic 
pumping engines below are constructed so that they can be started 
or stopped from the engine-house on the surface. The surface 
engine is of the compound type, and of 150-horse power, which is 
transmitted to two large hydraulic pumping engines at the bottom 
of the mine, employed in pumping water between 4000ft. and 
5000ft. The surface engine is provided with a steam accumulator, 
instead of the ordinary weighted accumulator. 


Mr. D. Prpckon at the Society of Arts, on January 21st, read a 
paper on.‘‘ Labourand Wagesin Ameriva.” Following, in the early 
part of his paper, somewhat closely on the lines of his recently 
published book, ‘‘Old World Questions and New World Answers,” 
Mr. Pidgeon first drew attention to the radical differences which 
distinguish native American from alien labour, exemplifying the 
high condition of the former by the Lowell of forty years ago, as 
described by Dickens, Miss Martineau, and others. He then 
sketched the social life of certain existing industrial towns, the 
‘*fastnesses” to which native American labour has, so to speak, been 
driven by immigrant operatives, who have imported into the States 
the lower life conditions exhibited by their class in Europe. 
considering the efforts which are now being made in America by the 
State, and by individuals, to raise the status of alien labour to the 
levels of the past, he concluded that it was doubtful whether or 
not it is now rising or sinking in the social balance. Passing next 
to economic considerations, he stated what are now being 
paid to factory operatives in the States, their relation to the cost 
of subsistence, and to wages and cost of subsistence in this country, 
concluding that while an English mechanic might vastly better his 
social condition by residence in the States, he would probably find 
himself little richer, in money, after paying the enhanced prices for 
subsistence, and conforming to the higher standard of life prevalent 
in America. Finally, he attacked the doctrine that import 
duties influence wages, and showed that the movements of 
American and English wages during the last twenty-three years 
have been determined by some common cause which cannot 


possibly be due to the traiff, since this is operative in one of the 
two countries only, 
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BOSTON DOCKS—HYDRAULIC MACHINERY. 


For description see page 63.) 
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the Council will be presented to the m The annual election of | power; and in the t dearth of investments, 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. | {po dent, vice-prosidents, and members of Council, and the ordinary seta Omi expe - - difficulty in 
e 


PARIS —Madame Boyveau, Rue de la Banque. 

BERLIN,.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.--Tue Witimer and Rocers News Company, 
81, Beekman-street, 


—_———— 
TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

Lioyp's Wetpina Process.—A letter on this subject awaits the application 
of “J. BG.” 

G. . B.— We are not in possession of the name of the makers of the cane 
lubricators, and believe they are not made in England, 

Witis.— We publi. a working drawing of the Great Northern 
ogie engine, to which you refer, on September 27th, 1871, It is long since 
out of print, but you can see a copy at our office if you wish. 

H. W. B.—You will find engravings of a Great Eastern Railway express 
engine fitted with Joy's valve gear in Tue Exnaineer for April 20th, 1883, 
and @ full description of the Westinghouse brake in Tak Enoinzer Jor 
July 25th, 1879. 

B.—4(1) The Patent Act extends the time for paying the £50 fee to any time 
within four years from the date of the patent, and it may be paid by 
instalments instead of a lump sum. (2) Yes. (3) We are not certain. We 
must wait till events develope themselves. It is too soon to decide. 

H. Batt.—There is no book of the kind you require yet published on the gas 
engine. One is to be published in a short time. We balieve your.arrange- 
ment of pistons for the purpose stated isnew, There will, however, be a great 
deal to do between the possession of this idea and working out all the 
details that follow. 

P. (Cork).—The gas used in a Siemens furnace is totally different from illumi- 
nating gas, The latter is mainly a hydrocarbon—namely, a combination of 
hydrogen and carbon, and is a very — compound of several gases. 
The former is a compound of oxygen and carbon, as carbonic oxide 
(CO). When burning fuel is supplied with insufficient air one atom of 
carbon combines with one atom of oxygen. The gas so is conveyed to 
a distance and supplied with more air, when the carbon takes up another 
atom of oxygen, becoming COz, intense heat being evolved at the same time. 
In Cone id coal gas air is carefully excluded, lest CO or COz should be 
produ 





WILSON’S PATENT PISTON RINGS. 
(To the Bditor of The Bngineer.) 

Sir,—I shall be very much obliged if any of your readers can inform 
me where to procure steel piston rings made according to Wilson’s 
patent with a rebated joint. P. I. 

January 19th. 





EYELETS. 
(To the Bditor of The Engineer.) 

Srr,—Can any of your readers inform me where I can get first-class 
eyelets in this country? I have tried many makers, and every eyelet I 
get here splits. I get some from Paris which do not, but give a very neat 
result, and I am led to believe that these are made in this country. 

Whitechapel, January 2\st. G. E. C. 





GAS FURNACES AT THE FORTH BRIDGE. 
(To the Editor of The Bngineer.) 

Sir,—We notice in your issue of the 16th inst, that you give, amongst 
other illustrations, a sketch of a gas furnace in use at the Forth Bri 
works. The design of the furnace was kindly furnished to us by the late 
Sir W. Siemens in February-March, 1883, and is of a type for which, we 
believe, Messrs. Siemens hold the patents. 

TaNcRED, ARROL, AND Co. 
W Victoria-strect, 
London, 8.W., January 20th. 





2, Westminster-chamb 





STEEL ROOFS. 
(To the Editor of The Engineer.) 

Sir,—We shall be glad if you will correct an error which appeared in 
your issue of yesterday. You state in your “ Notes from Lancashire” 
that the Darlington Forge Company has introduced a novelty in the 
shape of steel ha stem. noone beams, &., for —t, purposes. It is not 
the Darlington Forge Company, but the Darlington Steel and Iron Com- 
pany, which has done so. N. Burcuart, Secretary, 

The Darlington and Iron Company. 

Darlington, January 18th. 
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MEETINGS NEXT WEEK. 

Tae Institution or Crvit ENGINEERS.—Tuesday, Jan. 27th, at 8 p.m,: 
Ordinary meeting. Paper to be discussed, “A Comparison of British 
and Metric Measures for neering by Mr. A. Hamilton- 
Smythe, B.A., M. Inst. C.B. r to be read, time permitting, ‘The 
Design ‘and Construction of (Steam Ballers,” by Mr. David Stlmond 

mn Friday, Jan. ea at 7. ™.: ents’ meeting. per 
be read and discussed, ‘ Bridges on the gg so Oa 
West Riding Junction Railway,” by Mr. F. W. Stokes, Stud. Inst. C.B. 
Mr. B. Baker, Member of Council, in the chair. 

InsTITUTION OF MECHANICAL EnoiNgERS,—Thursday, Jan. 29th, and 
Friday, Jan. 30th, at 7.30 p.m. on each evening: The annual report of 





on Experiments the Question of the Condition in 
w Carbon Exists in e Sir Frederick ne, C.B., D.C.L., 
F.R.8., Honorary Life Member. “'Becond Report of h 
mi ” “On Recent Lg ements in Wood-cutting 
Machinery,” by Mr. Boreme Richards, of . ‘On the History 
of Paddle-wheel Steam Navigation,” by Mr. Hi Sandham, of London. 
“Description of the Tower Spherical Engine,” by Mr. R. Hammersley 
Heenan, of Manchester. 


Socrery or Arts,—Monday, Jan. 26th, at 8 Bog Cantor Lectures. 
“Climate, and its Relation to Health,” by Mr. G. V. Poore, M.D. 
Lecture I1I.—The chief sources of atmospheric impurities, both incrganic 
and o1 —climatic diseases and climatic health resorts. Tuesday, 
Jan. 27th, at 8 Pg Foreign and Colonial Section. ‘‘ With the British 
tion to Canadian Ni 


Statistical vanes of H.M, toms. Sir Jo 

Lefroy, K.C M.G., C.B., F.R.8., will ide. beter Jan, 28th, at 
8p.m.: Eighth ordinary meeting. ‘The Influence of Civilisation upon 
avg by Mr. R. Brudenell , F.R.C.8. Mr. R. J. Mann, M.D., 
F.R.C.8., reside, Thursday, Jan 29th, at 8 p.m.: Howard Lectures, 
“The Conversion of Heat into Useful Work.’ by Mr. W. Anderson, 
M. ject a ov Np me rac ager pe We ny done on the 
projectile, and on the gun carriage— e ney—gas engines 
—nature of their action—mechanical details—limits of efficiency—results 
actually obtained. 
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RAILWAY RATES. 


A snort time back we commented upon the charges 
made by railway companies for the conveyance of goods 


¥ | over their lines. For some time these charges have caused 


much discontent in trading circles, but business men have 
contined their discontent to words. More than words, 
however, now become necessary, because so far from lower- 
ing their goods rates, the railway companies are bringin 
no less than nine bills before Parliament, which, if allowe 
to become law, will endow the great carrying companies 
with powers to levy increased rates from those using their 
lines. That these bills will meet vigorous opposition may 
be taken as a matter of course, as for example the 
recent meeting held at the City Terminus Hotel, Cannon- 
street, London, the object of the meeting being “ to con- 
sider what course of action should be adopted in con- 
sequence of the notice given by the leading railway com- 
ies of Private Bills to alter their maximum rates.” 
presentatives from the Chamber of Commerce and of 
Agriculture, as well as from other trade societies, attended. 
Action has been speedily taken, The Derby Chamber asks 
for a Special Commission, representative of the principal 
commercial and agricultural interests of the country, to be 
nominated by the Board of Trade, to whom the proposals 
of the railway companies should be submitted. The Hull, 
Wolverhampton, and Cleckheaton Chambers content 
themselves with asking the executive of the association to 
oppose the Bills generally. The Worcester Chamber advo- 
cates an Act of Parliament providing for the compulsory 
urchase by adjoining canal companies of canals controlled 
y railway companies; the fixing of through rates for 
goods carried over canals, the canal companies to borrow 
money to widen their locks so as to enable them to 
receive barges capable of navigating the Thames, 
Mersey, or Severn; and lastly, that public trusts be 
formed for the acquisition pa | working of waterways. 
The next meeting will take place at the Westminster 
Palace Hotel on the 24th, 25th, and 26th of February. 
It is a noticeable coincidence that just about this 
time a paper, by Mr. John C. Smith, having the title 
“The cticability of Reducing Railway Rates in 
Ireland,” has been read before and discussed by the 
Institute of Civil Engineers of that country. All 
who seek improvement in railway rates—or, to put 
the matter in another way, who seek a reduction 
in the cost of transport by rail—are met by the 
argument that railway companies are private traders, and 
being such, ought to enjoy the same privileges as any other 
private traders, this meaning that the various carryin 
companies have a right to charge what they like. From this 
view we beg leave to dissent. No other trading bodies 
enjoy the same privileges as those already conferred upon 
these companies. They got compulsory powers to acquire 
land; their lines are essential to the trade, health, and 
recreation of the entire nation ; the growth of the railway 
system, while it increased, probably a thousand-fold, the 
necessities to travel and to move merchandise, at the same 
time destroyed virtually all other methods of movement 
over distances of any magnitude. In a word, railways are 
now as mucha necessity of existence as the air we breathe. 
Capital invested in a concern that every one must deal 
with, and whose stock-in-trade is to a large extent of a 
permanent and immovable nature, is well invested. Con- 
sequently the conditions under which railway companies 
carry on their business differ materially from those 
influencing all other trading bodies; and therefore, because 
railways are a national necessity, it follows that the voice 
of the nation has a right to be heard in any question of 
railways and the charges made by their controllers. We 
do not yet know what are the grounds upon which the 
railway companies are seeking from Parliament power to 
increase their present rates, They may put forward the 
blunt statement, “We want to make more money if we 
can ;” or they may say, “Under existing Acts, we as 


‘trading bodies are at a disadvantage as compared with 


other trades ;” or they may say, “ Our lines being at present 
glutted with traffic, we want to reduce that glut by an 
increased tariff, in the same way that a bank might reduce 
the draw on its gold reserve by raising its interest rate.” 
With the first of these reasons we have nothing to do. 
Public opinion may well be left to deal with it. With 
regard to the second we can only refer our readers to what 
we have said above as regards the great pang 
already possessed by the wok companies. As to the 
third reason—over pressure of traffic—the remedy is in the 
hands of railway men themselves. Let them extend the 
work of enlarging their lines in all the congested districts. 
Parliament, we are sure, will readily grant the necessary 


, | have selected 





porte | should I 
obtai capital sho they require it. It must 
io oat that even if the railway companies pos- 
sess, or think they the most convincing 
arguments for seeking powers to increase their rates, they 
a very unfavourable time for the — 
On all hands trade is depressed to an exceptional degree. 
In some branches the depression is almost without pre- 
cedent—the shipping or water- ing i , for 
example—and yet though goods can be conveyed over the 
Atlantic at less cost than from Birkenhead, say, to Leeds, 
the docks are packed with idle steamers; still, in face of 
this state of things, railway companies, who, be it observed, 
have made no reduction in their rates though steel rails 
are now cheaper than iron rails were a few years ago ; though 
most of the articles used in railway work are obtainable at 
low prices, seek not to lower, but to increase their charges. 
We have already pointed out that inasmuch as the nation 
has cheerfully endowed these companies with great privi- 
leges, so ought it confine their powers to consult their own 
rivate interests, to the detriment of the other trading 
interests of the country. Those privileged have.their re- 
sponsibilities as well as their rights. Besides this, railway 
history shows that a liberal policy has almost always, if not, 
isiaeh, invariably, been the most beneficial poiicy for 
shareholders. For although railway trading differs from 
others in some respects, yet in several it is subject to the 
same financial laws; thus, as we indicated in a recent 
article, modern keenness of competition has so reduced 
profits that contractors have to reckon well how much 
they will have to pay for the transport of their stuff, 
ph and men, before venturing to tender for an adver- 
tised contract; and this item alone may largely influence 
the placing of contracts ; and where.a contractor would 
have tendered and got the work if transport charges did 
not exceed a certain figure, the railway would have earned 
money, and a consequent benefit would have accrued, at 
all events, to it. 

It is not alone in rates in the abstract that the grievance 
of the various trades lies, but also in their inequality, want 
of intelligible codification, and sundry anomalies. As an 
example of this we cite an instance given by Mr. W. G. 
Strype, at the discussion in Dublin on Mr. Smith’s paper, 
already. referred to. “I have found,” said he, “on one 
occasion, the cheapest way to send a quantity of heavy 
goods to Sligo was to ship them from Dublin to Liverpool, 
and there re-ship them direct to Sligo.” “ Another 
curious case,” said the same s er, “occurred upon the 
railway itself. Ican send s cheaper to St. Johnston— 
a station this side of Londonderry—by booking it through 
to Londonderry, and then sending it back to St. Johnston, 
than I can by sending it to that station direct, although 
the goods pass through it going to Londonderry in the first 
instance.” We have it on good authority that if a steam 
engine—say an 8-horse power horizontal—be sent put 
together, the railway rate is different to that charged for 
the same taken to pieces. A railway mger can travel 
from Chester to Holyhead for four shillings less money by 
purchasing a ticket for the North Wall, Dublin, than by 
simply booking to Holyhead. So long as anomalies 
like these exist, the public opinion, rightly or wrongly, 
will judge that there is financial mismanagement 
somewhere in railway administration; and the ten- 
dency of popular belief is that companies having made 
extensions on speculations which have turned out losing 
transactions, charge the deficit on the more actively em- 
ployed sections of their lines; a proceeding which the 
trading community may justly resent, as it virtually 
amounts to the companies me trade risks of their own, 
and saddling the resulting liabilities on their customers’ 
shoulders. One of the speakers on Mr. Smith’s paper 
dwelt with much pertinence upon examples of success 
attending reduced charges in other branches of business, 
as, for example, the penny postage and the purchase and 
working under reduced charges of the telggsaphe ; and he 
also referred to the opinions held by capable railway men 
that moderate rates paid shareholders best. Thus the 
Commissioners in 1868, whose number included an eminent 
railway m er, an eminent engineer, and a repre- 
sentative of the Treasury, all h this view. e 
Board of Trade returns, too, for thirty years for passenger 
trafiic, show that a decrease of average fares of 56 per cent. 
brought about an increase of passengers per mile of 175 
per cent. 

If we turn from railway to other forms of pnblic trans- 
port we see ocean steamers, street trams,and even omni- 

uses, all pursuing their business at reduced rates, and 
railway companies, in taking their ay action, move in 
a direction the opposite of that being pursued by all 


kindred industries. One of the arguments brought forward 
against duction of existing railway is that, 
even that a remunerative increase of traffic 


would ensué, it would not doso sufficiently soon to. prevent 
a tem) loss, and therefore ought not to be initiated. 
This, however, is a very narrow and short-sighted policy. 
It has been suggested that a subsidy from Government 
might be made to overcome this difficulty; but such a 
suggestion is altogether unreasonable. There is no more 
reason for paying a railway company to adopt.a policy that 
in the end will benefit .itself, than there is for paying any 
other com or individual getting a living by serving 
the public. y eg aggre. © their customers, railway 
companies run the risk of ing the coasting trade by 
sea a formidable competitor, when inland towns will suffer. 
The driving of the rail trade to the coast may be cited as 
an example. But much capital is at ‘present idle. 
Steamers of all classes are to be had almost for the asking ; 
and very little might suffice to divert a wide margin of 
coast-line transport work from the rail to the steamship. 


THE BOARD OF TRADE ON BOILER EXPLOSIONS, 


We have before us Mr. Thomas Gray’s “ Report tothe 
President of the Board of Trade upon the Working of 
the Boiler Explosions Act, 1882.” is is in continuation 


of the report dated October 17th, 1883, on which we have 
already commented. From these reports we learn that 
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BOSTON DOCKS—HYDRAULIC MACHINERY. 


For description see page 63.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS —Madame Boyveau, Rue de la Banque. 

BERLIN,—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC,—A. Twiermever, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 


—_————— 
TO CORRESPONDENTS. 


*,* All letters intended for insertion in THe ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith, No notice. whatever will be taken of anonymous 
communications, 

*,.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ae by a large envelope legibly directed by the 
writer to himself, and bearing a 1d, postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, : 

cnet Tr Procrss.—A letter on this subject awaits the application 


le 
G. T. B.— We are not in asion of the name of the makers of the cane 
Northern 


lubricators, and believe they are not made in England, 

Witis.—We published a working drawing of the Great express 

ogie engine, to which you refer, on September Qth, 1871. It is long since 
out of print, but you can see a copy at our office if you wish. 

H. W. B.—You will And engravings of a Great Eastern Railway express 
engine fitted with Joy's valve gear in Tue Encineer for April 20th, 1883, 
and a full description of the Westinghouse brake in Tak EnoingEer for 
July 25th, 1879. 

B.—11) The Patent Act extends the time for paying the £50 fee to any time 
within four wears from the date of the a. and it may be paid 
instalments instead of a lump sum. (2) Yes. (3) We are not certain, We 
must wait till events develope themselves. It is too soon to decide. 

H. Baut.— There is no book of the kind you require yet published on the gas 
engine. One is tobe published in a short time. We believe your.arrange- 
meant of pistons for the purpose stated isnew., There will, however, be a great 
deal to do between the possession of this idea and working out all the 
details that follow. 

P. (Cork).—The gas used in a Siemens furnace is totally different from illumi- 
nating gas. The latter is mainly a hydrocarbon—namely, a combination of 
hydrogen and carbon, and is a very —— compound of several gases. 
The former is a compound of oxygen and carbon, as carbonic oxide 
(CO). When burning fuel is supplied with insufficient air one atom of 
carbon combines with one atom of oxygen. The so mae is conve; to 
a distance and supplied with more air, when the carbon takes up another 
atom of oxygen, becoming CO», intense heat being evolved at the same time. 
In producing coal gas air is carefully excluded, lest CO or C02 should be 
produced, 








WILSON’S PATENT PISTON RINGS. 
(To the Editor of The Engineer.) 

Sir,—I shall be very much obliged if any of your readers can inform 
me where to procure steel piston rings made according to Wilson’s 
patent with a rebated joint. PL 

January 19th. 





EYELETS. 
(To the Bditor of The Engineer.) 

Sie,—Can any of your readers inform me where I can get first-class 
eyelets in this country? I have tried many makers, and every eyelet I 
get here splits. I get some from Paris which do not, but give a very neat 
result, and I am to believe that these are made in this country. 

Whitechapel, January 2ist. G,. E. C, 





GAS FURNACES AT THE FORTH BRIDGE, 
(To the Editor of The Bngineer.) 

S1r,—We notice in your issue of the 16th inst. that you give, amongst 
other illustrations, a sketch of a gas furnace in use at the Forth Bridge 
works. The design of the furnace was kindly furnished to us by the late 
Sir W. Siemens in February-March, 1883, and is of a type for which, we 
believe, Messrs. Siemens hold the patents. 

TANCRED, ARROL, AND Co. 

2, Westminster-chambers, Victoria-street, 

London, 8.W., January 20th. 





STEEL ROOFS. 
(To the Editor of The Engineer.) 

81r,—We shall be glad if you will correct an error which appeared in 
your issue of youtendn . You state in your “ Notes from Taneashive ng 
that the Darlington Forge Company has introd a novelty in the 
shape of steel roof-su ing beams, &c., for —— pul It is not 
ton Forge Company, but the Darlington Steel and Iron Com- 
pany, which has done so, N. Burcuart, Secretary, 

The Darlington Steel and Iron Company, 
Darlington, January 18th. 
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MEETINGS NEXT WEEK. 
Tar Institution or Crvit bag ag or a ge Red 27th, at 8 p.m; 


Ordinary meeting. to be discussed, “A rison of British 
and Metric Measures for neering Purposes,” by Mr. A. Hamilton- 
Smythe, B.A., M. Inst. C.E. r to be read, time permi , “The 

ign and Construction of Steam Boilers,” by Mr. David ond 
Smart. Friday, Jan. 30th, at 7.30 p.m,: Students’ meeting. Paper.to 
be read and discussed, “The Iron idges on the Hi Barnsley, and 
West Riding Junction Railway,” by Mr. F. W. Stokes, Stud. Inst. C.E. 


Mr. B. Baker, Member of Council, in the chair. 
InstirvTION oF MecuanicaL Enorngers,—Thursday, Jan. 29th, and 
Friday, Jan. 30th, at 7.30 p.m. on each evening: The annual report of 





tee on Friction.” nm Improvements 
Machinery,” by Mr. Gonepe Richards, of . On the 
of deme winggeri ng avigation,” by Mr. Hi mn Senda of London. 
ion ‘ower Spherical Engine, , Hammersley 
Heenan, of Manchester. 

Socrety or Ants,-Monday, Jan. 26th, at 8 p.m.: Cantor Lectures. 
“Climate, and its Relation to Health,” by . G. V. Poore, M.D. 
Lecture IL1.—The chief sources of atmospheric impurities, both incrganic 
and o ic—climatic diseases and climatic th L esday, 
Jan. 27th, at 8 Png Foreign and Colonial Section. ‘‘ With the British 





North-West,” by Mr. Stephen Bourne, of the 
Statistical popes of H.M. Customs. General Sir John H 
Lefroy, K.C M.G., C.B., F.R.8., will ide. Wednesday, Jan. 28th, at 
8 p.m.: Eighth ordinary meeting. ‘ The Influence of Civilisation upon 
Eyesight,” by Mr. R. Brudenell Carter, F.R.C.8. Mr. R. J. Mann, M.D., 
F.R.C.8., de, Thursday, Jan <_ a 8 p.m.: Howard Lectures, 
ork.” 


‘The Conversion of Heat into Useful by Mr. W. Anderson, 
M. Inst. C.E. Lecture V.—The discharge of artillery—work done on the 
projectile, and on the gun and carriage—limits of efficiency—gas engines 
—nature of their action—mechanical details—limits of efficiency—results 
actually obtained. 
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RAILWAY RATES, 


A snort time back we commented upon the charges 
made by railway companies for the conveyance of goods 
over their lines. Forsome time these c es have caused 
much discontent in trading circles, but business men have 
confined their discontent to words. More than words, 
however, now become necessary, because so far from lower- 
ing their goods rates, the railway companies are bringin 
no less than nine bills before Parliament, which, if allow 
to become law, will endow the great ing companies 
with powers to levy increased rates from those using their 
lines, That these bills will meet vigorous opposition may 
be taken as a matter of course, as for example the 
recent meeting held at the City Terminus Hotel, Cannon- 
street, London, the object of the meeting being “ to con- 
sider what course of action should be adopted in con- 
sequence of the notice given by the leading railway com- 
= of Private Bills to alter their maximum rates.” 

presentatives from the Chamber of Commerce and of 
Agriculture, as well as from other trade societies, attended. 
Action has been speedily taken. The Derby Chamber asks 
for a Special Commission, representative of the principal 
commercial and agricultural interests of the country, to be 
nominated by the Board of Trade, to whom the proposals 
of the railway companies should be submitted. e Hull, 
Wolverhampton, and Cleckheaton Chambers content 
themselves with asking the executive of the association to 
oppose the Bills generally. The Worcester Chamber advo- 
cates an Act of Parliament providing for the compulsory 

urchase by adjoining canal companies of canals controlled 

y railway companies; the fixing of through rates for 
goods carried over canals, tie ont companies to borrow 
money A a —, locks so as to —— ba to 
receive ca e of navigating the Thames, 
ramen’ or Sevecn : and lastly, that e ablie trusts be 
formed for the acquisition and working of waterways. 
The next meeting will take place at the Westminster 
Palace Hotel on the 24th, 25th, and 26th of February. 
It is a noticeable coincidence that just about this 
time a paper, by Mr. John C. Smith, having the title 
“The Practicability of Reducing Railway Rates in 
Ireland,” has been read before and discussed by the 
Institute of Civil Engineers of that country. All 
who seek improvement in railway rates—or, to put 
the matter in another way, who seek a reduction 
in the cost of transport by rail—are met by the 
argument that railway companies are private traders, and 
being such, ought to enjoy the same privileges as any other 
private traders, this meaning that the various ing 
companies have a right to charge what they like. From this 
view we beg leave to dissent. No other trading bodies 
enjoy the same privileges as those already conferred upon 
these companies. They got compulsory powers to acquire 
land; their lines are essential to the trade, health, and 
recreation of the entire nation ; the growth of the railway 
system, while it increased, probably a thousand-fold, the 
necessities to travel and to move merchandise, at the same 
time destroyed virtually all other methods of movement 
over distances of any magnitude. In a word, railways are 
now as mucha necessity of existence as the air we breathe. 
Capital invested in a concern that every one must deal 
with, and whose stock-in-trade is to a large extent of a 
permanent and immovable nature, is well invested. Con- 
sequently the conditions under which railway companies 
carry on their business differ materially from those 
influencing all other trading bodies; and therefore, because 
railways are a national necessity, it follows that the voice 
of the nation has a right to be heard in any question of 
railways and the charges made by their controllers. We 
do not yet know what are the grounds upon which the 
railway companies are seeking from Parliament power to 
increase their present rates, They may put forward the 
blunt statement, “We want to make more money if we 
can ;” or they may say, “ Under existing Acts, we as 
trading bodies are at a disadvantage as compared with 
other trades ;” or they may say, ‘“ Our lines being at present 
gluited with traffic, we want to reduce that glut by an 
increased tariff, in the same way that a bank might reduce 
the draw on its gold reserve by raising its interest rate.” 

With the first of these reasons we have nothing to do. 
Public opinion may well be left to deal with it. With 
regard to the second we can only refer our readers to what 
we have said above as regards the great soaps 
already possessed by the catying er ose As to the 
third reason—over pressure of traffic—the remedy isin the 
hands of railway men themselves. Let them extend the 
work of enlarging their lines in all the congested districts. 
Parliament, we are sure, will readily grant the necessary 





power; and in the present dearth of good investments, 
railway companies will experience no difficulty in 
obtai capital should they require it. It must 
be said that even if the railway companies pos- 
sess, or think they possess, the most convincing 
arguments for seeking powers to increase their rates, they 
have selected a very unfavourable time for the 3g ase 
On all hands trade is depressed to an exceptional degree. 
In some branches the depression is almost without pre- 
cedent—the shipping or water-carrying industry, for 
example—and yet though can be conveyed over the 
Atlantic at less cost than from Birkenhead, say, to Leeds, 
the docks are packed with idle steamers; still, in face of 
this state of things, railway companies, who, be it observed, 
have made no oe te in their rates though steel rails 
are nowcheaper than iron rails were a few years ago ; though 
most of the articles used in railway work are obtainable at 
low prices, seek not to lower, but to increase their char, 
We have already pointed out that inasmuch as the nation 
has cheerfully endowed these companies with great privi- 
leges, so ought it confine their powers to consult their own 
private interests, to the detriment of the other trading 
interests of the country. Those privileged have.their re- 
sponsibilities as well as their rights. Besides this, railway 
history shows that a liberal policy has almost always, if not, 
sare f invariably, been the most beneficial policy for 
shareholders. For although railway trading differs from 
others in some respects, yet in several it is subject to the 
same financial laws; thus, as we indicated in a recent 
article, modern keenness of competition has so reduced 
profits that contractors have to reckon well how much 
they will have to pay for the transport of their stuff, 
tools, and men, before venturing to tender for an adver- 
tised contract; and this item alone may largely influence 
the placing of contracts ; and where-a contractor would 
have tendered and got the work if transport charges did 
not exceed a certain figure, the railway would have earned 
money, and a consequent benefit would have accrued, at 
all events, to it. 

It is not alone in rates in the abstract that the grievance 
of the various trades lies, but also in their inequality, want 
of intelligible codification, and sundry anomalies. As an 
example of this we cite an instance given by Mr. W. G. 
Strype, at the discussion in Dublin on Mr. Smith’s paper, 
already. referred to. “I have found,” said he, “on one 
occasion, the cheapest way to send a quantity of heavy 
goods to Sligo was to ship them from Dublin to Liverpool, 
and there re-ship them direct to Sligo.” “ Another 
curious case,” said the same s er, “occurred upon the 
railway itself. Ican send s cheaper to St. Johnston— 
a station this side of Londonderry—by booking it through 
to Londonderry, and then sending it back to St. Johnston, 
than I can by sending it to that station direct, although 
the goods pass through it going to Londonderry in the first 
instance.” We have it on good authority that if a steam 
engine—say an 8-horse power horizontal—be sent put 
together, the railway rate is different to that charged for 
the same taken to pieces. A railway passenger can travel 
from Chester to Holyhead for four shillings less money by 
purchasing a ticket for the North Wall, Dublin, than by 
simply booking to Holyhead. So long as anomalies 
like these exist, the public opinion, rightly or wrongly, 
will judge that there is financial mismanagement 
somewhere in railway administration; and the ten- 
dency of popular belief is that companies having made 
extensions on speculations which have turned out losing 
transactions, charge the deficit on the more actively em- 
ployed sections of their lines; a proceeding which the 
trading community may justly resent, as it virtually 
amounts to the companies making trade risks of their own, 
and saddling the resulting liabilities on their customers’ 
shoulders. One of the speakers on Mr. Smith’s paper 
dwelt with much pertinence upon examples of success 
attending reduced charges in other branches of business, 
as, for example, the penny postage and the purchase and 
working under reduced charges of the telegraphs; and he 
also referred to the opinions held by capable railway men 
that moderate rates paid shareholders best. Thus the 
Commissioners in 1868, whose number included an eminent 
railway m er, an eminent engineer, and a repre- 
sentative of the Treasury, all h this view. e 
Board of Trade returns, too, for thirty years for passenger 
traffic, show that a decrease of average fares of 56 per cent. 
brought about an increase of passengers per mile of 175 
per cent. 

If we turn from railway to other forms of pnblic trans- 
for we see ocean steamers, street trams, and even omni- 

uses, all pursuing their business at reduced rates, and 
railway companies, in taking their present action, move in 
a direction the opposite of that being pursued by all 


kindred industries. One of the arguments brought forward 
against ion of existing railway charges is that, 
even that a remunerative increase of traffic 


would ensue, it would not do so sufficiently soon to: prevent 
a tem loss, and therefore ought not to be initiated. 
This, however, is a very narrow and short-sighted policy. 
It has been suggested that a subsidy from Government 
might be made to overcome this difficulty; but such a 
suggestion is altogether unreasonable.. There is no more 
reason for paying a railway company to adopt.a policy that 
in the end will benefit .itself, than there is for paying any 
other company or individual getting a living by serving 
the public. y over-charging their customers, railway 
companies run the risk of making the coasting trade by 
sea a formidable competitor, when inland towns will suffer. 
The driving of the rail trade to the coast may be cited as 
an example. But much capital is at present idle. 
Steamers of all classes are to be had almost for the asking ; 
and very little might suffice to divert a wide margin of 
coast-line transport work from the rail to the ae 


THE BOARD OF TRADE ON BOILER EXPLOSIONS, 

We have before us Mr. Thomas Gray’s “ Report to the 
President of the Board of Trade upon the Working of 
the Boiler Explosions Act, 1882.” is is in continuation 
of the report dated October 17th, 1883, on which we have 
already commented. From these reports we learn that 
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during the twelve months ending the 30th of June, 1884, 
eighteen persons were killed and sixty-two injured by 
explosions coming under the Act of Parliament; and par- 
ticulars are thus classified by Mr. Gray. Deterioration 
and corrosion are accountable for sixteen cases, the 
death of one person and the injury of twenty-six. Defec- 
tive design or construction caused six failures, the 
loss of four lives and the injury of eleven persons. 
Over pressure burst four boilers, killed two people and 
injured six. Shortness of water is accountable for 
three - explosions, one death, and four individuals 
injured. Ignorance or neglect of attendants caused the 
explosion of three boilers, six persons being killed and 
seven injured, while to miscellaneous causes are assigned 
eight explosions, resulting in four deaths and injuries to 
eight persons. We have pointed out ere now that to the 
officers of the Board of Trade anything is an “ explosion.” 
Thus, for example, the feed-pipe of a traction engine was 
carried away by the breaking of some part of the ma- 
chinery; no one was hurt. The event is classed as a 
“boiler explosion.” Again, the cover of the delivery 
valve box of a feed pump blew off, because the men in 
charge began to unscrew the nuts, the feed pump failing 
to act;.one man was killed, the other injured. This 

is classed as an “explosion.” A rectangular oil tank was 
blown up by the ignition of vapour from hot pitch, 
and two men were injured. This is called a boiler 
explosion. 

r. Gray writes: “ As the explosions can be attributed 
to neglect or ignorance on the part of the boiler attendants 
in three cases only, or in four at most, there is still no 
reason for assuming that any material diminution in the 
number of explosions may be expected to result from the 
systematic examination of, and granting certificates to, the 
men employed in working the boilers. The prevailing 
cause of explosion continues to be the unsafe condition of 
the boilers through age, corrosion, wasting, &c.; and a 
noticeable feature in many cases is the absence of any 
effort on the part of the steam user to ascertain the con- 
dition of the boiler, and consequently of any attempt on his 
part to repair, renew, or replace defective plates or fittings.” 

We are disposed to agree with Mr. Gray so far as to say 
that the mere passing of an examination will not make a 
competent fireman. Yet we think that if it could be 
shown that even three explosions per year could be pre- 
vented by employing better men than those now engaged, 
it would be worth while to take so simple a precaution. 
In the three cases cited by Mr. Gray no fewer than six 
persons were killed and seven injured. Thus the deaths 
resulting from incompetence amounted to one-third of the 
total. The cases areofiicially numbered 69,78, and 80. On 
examination of these it turns out that only one of them 
was a boiler explosion properly so called. A little old 
wagon boiler, used to drive a chaff-cutter, burst because 
the man in charge screwed down the safety valve too tight. 
We are in doubt if this ‘can be called evidence of ignor- 
ance or neglect, for the probability is that the wretched 
little boiler was quite unsafe atany pressure. Nos. 69 and 
78 were so-called explosions of boiling vessels. The first 
occurred in a paper mill at Godalming, when a cast iron 
cylinder rag boiler was blown to bits, the pipe leading to the 
safety valve having been plugged up with straw. Case 
78 was nearly similar. The manhole of a rag boiler was 
blown off while there was a pressure of about 151b. per 
square inch in it, as a result of the man in charge slacking 
some of the bolts holding the door in place. Mr. Gray’s 
argument is stronger than he has made it, because asa 
matter of fact, he has not seen fit to attribute any true 
boiler explosion to neglect on the part of an attendant. 

Mr. Gray cannot resist the temptation to attack the 
boiler insurance companies. Even Lloyd’s is not permitted 
to escape: “Inspection by insurers of boilers does not 
insure safety, for we find that in seven cases the boilers 
were under the inspection of insurance companies. It is, 
however, but fair to add that in one of these cases—No. 78 
—the explosion was caused by the negligence of the 
attendant, while in another case—No. 68—it was due 

ly to this cause and partly to a defective fusible plug. 

n two others—Nos. 58 and 79—the company had pre- 
viously pointed out the defects. There were also four 
explosions. on board vessels classed by Lloyd’s or the 
Liverpool Register; but in one of these cases—No. 50— 
the boiler was not defective.” The cases named are Nos. 
56, 58, 60, 68, 78, 79, and 83. Eliminating those 
named above by Mr. Gray, we have Nos. 56, 60, 
and 83 as examples of the inefficiency of inspection 
by insurance companies. Turning to Mr. Gray’s table of 
particulars, we find that No. 56 was the collapse of the flue 
of a Lancashire boiler owing to shortness of water. One 
man was injured; no one was killed. The explosion took 
place at night, when the premises were in charge of a 
watchman, and the fires were hanked. We really fail 
altogether to see why this should be cited as an example 
of the inutility of insurance. It seems to us that the 
National Boiler Insurance Company, on whose books the 
boiler stood, is entirely free from any trace of responsibility 
in this matter. In case 60 the boiler was of the Lemtiahive 
type. It was six years old. It was inspected and insured 
by the Boiler Insurance and Steam Power Company, 
Manchester. The rear end being rent open, Mr. Gray’s 
comment is “weakness of the longitudinal joint, at which 
primary fracture occurred. There was a flaw at this point 
caused by the use of the punch while the boiler was under 
construction.” Here again it is difficult to see how any- 
thing unfavourable to the company can be deduced. The 
congenital defect was in all likelihood quite beyond the ken 
of any inspector. Lastly, we come to No. 83. is can 
hardly be called a boiler explosion at all. The lid of a 
boiling kier was blown off, because the thread was worn 
off the bolts holding the lid on. This again is no evidence 
of want of efficiency on the part of the Boiler Insurance 
and Steam Power Company. 

We do not suppose that Mr. Gray really intends to 
deprecate the insurance of boilers; but he has so unfortu- 
nately worded his report that it would appear that he does. 
We fancy that his intention hasbeen to show that insurance, 
with its attendant inspection, will not do everything; and 





that steam users and boiler owners and attendants must 
not imagine that because a boiler is insured they are clear 
of all responsibility. At all times boilers should be worked 
with vigilance and forethought. But it is quite beyond 
question that competent inspection is the most valuable 
safeguard that it is possible to employ. “It is still 
true,” says Mr. Gray, “that the words ‘inevitable accident’ 
and ‘accident’ are wholly inapplicable to these explosions; 
and in many cases it is difficult to understand how an 
explosion could have been so long deferred.” We may 
add, that pepo is above and beyond all other causes the 
most prolific of disaster ; ignorance, namely, of the condi- 
tion in which a boiler is. If only steam users could tell from 
day to day in precisely what states their boilers were, 
we should hardly ever hear of a disastrous explosion; but 
incredulity and ignorance go hand in hand, and so we read 
year after year of catastrophes which have no possible 
reason for their existence save the absence of frequent and 
thorough inspection, and want of honourable pur on 
the part of a few men who have not yet learned that it is 
possible to be penny-wise and pound-foolish. 





THE STEAMSHIP TRADE, 


Tue check to shipbuilding has not only arrested the growth 
of the steam shipping industry in the United Kingdom, but now 
there has commen a retrogression that will in time very 
greatly affect the freight market. The report of the 
Registrar-General shows that in the month of December there 
was a fall in the tonnage of the steam shipping of the United 
Kingdom, the first of moment for many months. There were 
added to the register twenty-four steamships built of iron or 
steel and one built of wood, the net register tonnage of the 
twenty-five being 12,452. But’in the return a large number of 
hoppers are included, and also some vessels of tonnage such 
as forty-two and eighty-six, which can scarcely be classed as 
steamships, though steam being their propelling power they are 
so entered. On the other hand, there were twenty-three iron 
steamers whose registers were closed by the vessels being lost, 
sold, stranded, &c. The tonnage of these was 16,872. ‘There 
were also three wooden steamers removed from the registry, 
and thus twenty-six steam vessels were taken off, the total net 
tonnage being 16,989 tons. These were mostly vessels of the 
ordinary sea-going type, and thus it is clear that both in the 
number and the tonnage of the steamships owned in the 
United Kingdom there was last month a decrease. The extent 
of the decrease was 4508 tons—an amount that is very consider- 
able for one month, more especially when it is probable that in 
the next few months there will be a further fall in the tonnage. 
Gradually the freight market must feel the relief that will thus 
accrue, and a more healthy condition will be the result. It 
remains to be seen whether the orders that have been of late 
given out for steamers will in the course of a few months, when 
these are built and added to the register, check that decrease ; 
but the fact that there has now set in a fall in the tonnage must 
have its effect on the freight market, and should also cause a 
few additional orders to be given out for vessels. But the 
state of the freight market is such that it will probably be years 
before there is that great activity that was known in the ship- 
building yards of the kingdom twelve months ago. 


MINES’ DRAINAGE IN SOUTH STAFFORDSHIRE. 


AN announcement of great importance to the colliery and 
iron interests in the Birmingham district was recently made at 
a monthly meeting of the Mines’ Drainage Commissioners in 
Wolverhampton. The chairman—Mr, Walter Williams—claimed 
that the underground engineering of the Commission was now 
in so complete a state, that it had been demonstrated “once 
and for ever” that the Tipton district was safe, and that soon 
the Bilston district also would be free from any fear of an 
inflow of water which would overpower the miners. The 
former district is that in which most of the coal for iron-making 
is now being mined. Steadily, seams for some time wholly 
beyond reach through the underground flooding, are being 
uncovered, and so made workable. In the Bilston district 
hardly any coal is being got, so extensively are the pits drowned 
out. Such are now, however, the pumping appliances of the 
Commission, that not long hence quite a new feature of activity 
will be given to many hundreds of acres on whose surface there 
is now &n appearance of blank desolation. This success in 
mines’ drainage engineering is leading in another direction to 
a state of things the very opposite of satisfactory to the traders. 
Hitherto the Commissioners have been supplying the local canal 
gratuitously with much of the water which they have pumped 
up from the mines. The quantity is now so great that they 
seek to be reimbursed for it. The canal company decline to 
recognise the new order of things. In the expectation of bring- 
ing the canal company to terms, the Commissioners are sending 
the water down their surface courses to the sea, and the canal 
company is so short of water that it probibits certain of 
its locks being opened for a boat unless there is one also 
approaching from the opposite direction. Of this the result is 
that some short journeys from the sources of mineral supply in 
the Wolverhampton district to the consuming blast furnaces 
take twenty-four instead of twelve hours, and that over thirty 
mineral-laden canal boats were recently detained at one lock 
waiting their turn to get through. Complaints about this, we 
see by our report, were rife on that day at the quarterly meet- 
ing of ironmasters. 


THE CANNOCK AND HUNTINGTON SINKINGS, 


Tue shareholders of the Cannock and Huntington Colliery 
Company are called to an extraordinary meeting to determine 
upon the voluntary winding-up of that concern. The company 
was started with 
estate of Lord Hatherton, between the acknowledged Cannock 
Chase section of the coalfield of South Staffordshire and the 
nearest edge of the North Staffordshire coalfield. Borings had 
shown that the coal existed beneath a bed of shifting pebbles 
profusely charged with water. As the engineers deemed the 
ordinary methods of sinking practised in the district would be 
of but little avail through these pebbles, they determined, after 
visiting Belgium, to place the sinking in the hands of M. Chau- 
dron. Two shafts were sunk, and after much difficulty were 
lined with the sections of iron tubbing necessary under M. 
Chaudron’s process. Whether or not the engineers correctly 
calculated the depth of the water-bearing strata to the bottom 
of which they specified that the tubbing should be sunk, is not 
quite clear. Certain, however, it is that when both shafts had 
been lined to the depth intended, the water and pebbles came 
in from below in so disastrous a fashion, that the capital having 
by this time been pretty much exhausted, the work had to be 
abandoned. Attempts to raise further capital have not been 
successfy), The colliery plant has beep sold to realise certain 


a capital of £100,000 to sink for coal on the | 8T° 


of Lord Hatherton’s claims, with the result that a balance still 

remains due to his lordship; and the directors in their report 

to the shareholders explain that “any small sums which might 

remain after the affairs of the company are wound up would be 

payable to him with other creditors of the company, thus 

“streinped any repayment of capital, however trifling, to share- 
olders by the liquidator.” 








LITERATURE. 


Geology of Weymouth, Portland, and the *Coast of Dorsetshire, 
from Swanage to Bridport-on-the-Sea; with Natural History 
and Archeological Notes. By Ropert Damon, F.G.8. New 
and enlarged edition. Weymouth: R. F. Damon. London: 
Edward Stanford, Charing-cross, 1884. 

Mr. Damoy’s choice little volume is entertaining as well as 

scientific, and by means of elementary and explanatory 

notes is made especially instructive for those whose know- 
ledge of geology is not of an advanced character. The 
illustrations are good, and a coloured map aids the text. 

Altogether the book is an excellent work of its kind—a 

result which might be expected from the nature of the 

assistance which the author-has received in its preparation, 
his acknowledgments of personal help — e to Mr. 

Heury W. Bristow, Senior Director of the Geological 

Survey of Great Britain; Mr. W. Topley, Mr. Etheridge, 

and others. In his introductory chapter we meet with 

references to the denuding action of the sea along the 
coast-line—a subject deserving of more attention than it 
commonly receives. To this natural operation, eyes, 
geologic periods, we owe many « pleasant nook an 
picturesque bay along the coast-line. Mr. Damon points 
out how different formations have yielded unequally, 
iving to the shore its uneven outline, forming curves, 
ys, natural arches, caverns, peaks, and insulated por- 

tions. Hence the various “ coves ”—-Durdle, Lulworth, and 
others. Where the south-west frontier of the chalk first 
rose out of the sea cannot be determined, but it must have 
been considerably in advance of its present line. From 
Portland to the Land’s End, where harder rocks prevail, 
the coast is more linear; but where the softer formations 
come in, the coast line recedes. Out of this purely mecha- 
nical operation has mainly arisen that varied scenery which 
ty such a charm to much of the southern shore of Eng- 
and. Where art and industry step in, there is danger lest 
the beauty of the landscape or the seashore should be 
impaired. The upper beds of the Coral Rag in the 
vicinity of Abbotsbury consist of sand, cementing together 
oolitic grains of hydrous oxide of iron, in such quantities 
as to form a rich ore, pronounced on good authority to 
contain 46 per cent. of metallic iron. Mr. Bristow 
reckons the thickness of these iron beds as not less than 
30ft. or 40ft. We are told that former Earls of Ichester 
were conscious of the value of this formation at Abbots- 
bury, but some of them rather regretted its existence, 
fearing it might give encouragement to projects that would 
destroy the natural scenery and wild solitude of that part 
of their estate. But Mr. Damon considers it inevitable 
that these beds will be turned to account at some period, 
either by the erection of furnaces on the spot, or, more 
probably, by the conveyance of the raw material to existing 
furnaces elsewhere. 

If iron ore is to be feared as threatening the integrity of 
the picturesque, the discovery of coal would be still worse. 
The Wealden boring has found nothing more ominous 
than gypsum; but while the true carboniferous strata 
have evaded discovery in that part of our island, the 
bituminous and inflammable nature of a portion of the 
Kimeridge Clay affords an approximation to the genuine 
article. When coals bore a high price, the Kimeridge 
stratum was worked in Dorset, the product fetching 9s. a 
ton. The sea-waves throwing up their spray on the bitu- 
minous schist on the face of the cliff in Ringstead 
Bay, excited spontaneous combustion in 1826, and 
the phenomenon continued for some years. The 
inflammable shale of the Kimeridge clay is said to be 
not unlike the bitumen of the Dead Sea, and the smoke 
from it resembles that of the latter in its odour. A 
suggestion is made that the Kimeridge shale could possibly 
be so treated as to yield a permanent supply of gas for the 
lighting of Weymouth. A quantity of sulphur would 
have to be eliminated, and probably some other impurities, 
There are two bituminous strata, and concerning these 
Mr. Bristow states, that each ton of the material will 
produce 11,300ft. of 20-candle gas; but he adds, “it has a 
most abominable odour.” At the north end of the island 
of Portland are bands of bituminous shale rich in oil and 
other products, which a few years since were quarried for 
chemical treatment. 

Concerning the stone quarries of Portland we have a 

uotation from a parliamentary report “ with Reference to 
the Selection of Stone for Building the new Houses of 

Parliament.” The actual selection is not thought to have 

been a very happy one ; and the report itself specifies that 

Portland stone does not do well in the atmosphere of towns. 

Attention is called to the several frustra of columns and 

other blocks of stone which were quarried at the time of 

the erection of St. Paul’s Cathedral, and were lying on the 

und after the Ne of more than 180 years, wholly 
uninjured by atmospheric influences. In the pure air of 
the country the stone became covered with lichens, which 
afford protection, and beneath a covering of this kind the 
chisel-marks of the mason were detected sharp and clear on 
the old blocks at Portland, while the stone which went to 
form the fabric of the Cathedral was found in many parts 
to be mouldering away, especially where the aspect was 
south or south-west. But we believe vegetable growth has 
been discovered even on the exterior of St. Paul’s, though in 

a very different form from the healthful and vigorous 

lichen, How best to protect the stonework of city struc- 

tures is an interesting question. Szerelmy’s process 





proved a failure, and most others; but the plan adopted 
with the Cleopatra obelisk is said to have been successful, 
as also in many instances elsewhere, and is the more to be 
approved as it makes no alteration in the natural appear- 
ance of the stone. 





We might follow Mr, Damon into sundry interesting 
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bye-paths, but we must refrain. The Chesil Bank affords 
a fine topic for speculation, and is duly considered by our 
author, who quotes a curious fact from Mr. Godwin- 
Austen :—“ If two corks, one of which is weighted to sink 
to the bottom, be thrown into the sea, the floating piece 
keeps its distance from the shore, while the weighted one 
will be thrown upon the beach.” The law of the shingle 
is worthy of careful study, and, for practical reasons, needs 
to be well understood. As for the mutations of land and 
sea, Mr, Damon says, “That Great Britain, geologicall 

speaking, belongs to the Continent, is placed beyond a 

reasonable doubt.” There is a political analogy, connected 
with the Channel Tunnel, which may here suggest itself to 
ithe reader, But the engineer cares a little for politics, and 
we do not consider it a desirable thing to connect by a 
tunnel in the chalk the lands that are severed by the sea. 


The Practice of Ore Dressing in Europe. By Wueaton B, Kun- 
HARDT. 8vo., pp. 110. New York: Wiley and Sons; London: 
Triibner and Co, 1884, 

Tuis is a reprint of a series of articles that have appeared 

in the “School of Mines Quarterly Journal” of New York, 

founded upon observations taken by the author during a 

visit to the principal mining centres in Europe, for the 

purpose of comparing their several methods of dressing 
ores. The great development of mechanical appliances in 
this particular branch of mineral technology during the 
past twenty years has to a great extent rendered the 
earlier literature of the subject obsolete, and as that of 
more recent dates is for the most part scattered through 
the technical journals of different countries, a compendium 
such as the author of the present volume has provided 
will be welcomed by many readers. As may be imagined 
from the small compass of the work, it does not go into 
detailed or systematic descriptions of schemes of ore 
dressing as carried out in particular localities, but the 
remarks are of a general nature, with critical discussions of 
debateable matters, such as the comparative values of 
vibrating riddles and drum sieves in sizing, and of 
frames and jigging hutches in slime dressing. No very 
decided opinions are expressed in either case, but 
the reasons governing the selection in different works 
are given with sufficient detail. The author is strongly 
opposed to the practice of hand spalling, considering it to 
be painfully primitive, and to retard, or even prevent, a 
healthy physical development of the youth of the mining 
population, a statement that will surprise most persons who 
are familiar with the habits of these same youthful popula- 
tion when off work, We should be rather inclined to 
think that in the modern striving for a large output, pre- 
liminary relation is too often neglected, and large quanti- 
ties of sterile or very poor ore materials are ground up and 
passed through the dressing machinery which might with 
advantage have been sent to the waste tip instead of 
manufacturing it into mud and fouling watercourses with 
it. The general utility of the work could have been 
increased a more liberal use of illustrations ; but their 
place is to some extent supplied by the very full references 
to published accounts of the different machines given at 

the foot of each page. Taken as a whole, the volume is a 

very favourable specimen of technical school literature, 

and gives good ol of the sound system of training 
adopted at Columbia College School of Mines. 


The Assay and Analyses of Iron and Steel. By Tuomas Baytey. 
8vo., pp. 91. London: Spon. 1884. 

Tus is a reprint of a series of articles which have 
appeared in the Mechanical World, with some additions for 
the sake of completeness, It contains within a very small 
compass details of the various methods pursued in the 
systematic examination of iron and steel ore slag, and fuel, 
both solid and gaseous ; in fact, of everything used likely 
to require analysis in ironworks, except fluxes, an omission 
which strikes usas rather odd. The author has adopted an 
excellent plan in his descriptions, giving those that are in 
most general use in large type, while modifications which 
are new or less known are printed in smaller type. Unfor- 
tunately the value of this arrangement is lessened by the 
omission of almost all references to the original descrip- 
tions. Taken as a whole, the work is likely to be useful to 
students, although the author has put in an unnecessary 
puzzle in the shape of Mr. F. W. Clarke’s table of the 
atomic weights, “ because no book in practical chemistry 
is complete without such a table.” From this we gather 
that the atomic weight of iron is 55°913 + 0°012 when 
H = 1, or 56°042 when O = 16. Atthesame time we are 
told that for ordinary purposes it is unnecessary to use more 
than the nearest first decimal place, in which case the 
surperfluous decimals and probable errors are only a 
nuisance, The chief novelty in the book is the description 
of a combined hot water oven and still for providing 
distilled water, which seems to be well suited to the 
requirements of small laboratories. 








CIVIL AND MECHANICAL ENGINEERS’ Socrety.—At an ordinary 
meeting of this Society, on the 14th inst., a paper on the ‘‘ Appro- 
— Ornamentation of Works in Iron,” was by Mr. G. Richards 
Julian, A.R.I.B.A. The author said that if this problem was to 
be solved at all, it must be done either by the united efforts of the 
engineer and the architect, or by the development of a new species 
of workers, who might be denominated artist-engineers. The 
application of artistic A py ry to the design of structural iron- 
work had been delayed by the very rapid spread of the use of 
metals; the designing had been done in a hurry, and all the real 
thought had been bestowed on the scientific side of the question. 
Directly engineering attempted to do anything more than erect 
structures of simple beef directly a curve or a moulding was 
added for the — of pleasing the eye, it became amenable to 
proche ped — sae as tae erg te Mr. Se 
stated those artistic principles which ap) to a especially 
to the subject; the avoidance of falsehood, either yp irect imita- 
tion of other materials, or by imitation of forms of ornamentation 
appropriate to other materials or by the use of sham constructive 
features; the modes of expression of proportion, harmony, and 
contrast were described, and the value of refinement pointed out. 
These principles were then applied to the design of the coverings 
of concealed ironwork in fireproof buildings, and visible ironwork 
both wrought and cast. Attention was especially directed to the 
ornamental treatment of stanch as opposed to columns and 
to the foliated ornament of early Greek and of Byzantine work, as 
possessing the characteristics of crispness and sbarpness of ontline 
which should accompany low relief, 








PROSPECTIVE PRIVATE LEGISLATION. 


Ir the actual number of private schemes to be submitted to 
Parliament in any one Session were a gauge of the amount of 
work prepared for members of Parliament in committees, 
counsel, agents and others concerned in the various projects, 
members might contem their labours with equanimity 
springing from fore knowledge, counsel and agents could calcu- 
late their gains, and promoters their expenses. But this is 
unfortunately by no means the case, as all who have had 
experience of select committee work well know. With regard 
to the most ordinary Bills, a fair guess may be made as to what 
is involved; but the estimate is too often falsified to.encourage 

redictions, while in respect to the more enterprising schemes, it 
is rash indeed to speculate with confidence. In such cases the 
parties are too well furnished with the sinews of war to con- 
sider anything but the ultimate result, and frequently fight to 
the last moment with a sublime indifference to cost. Of this 
no better or later instance can be given than the bold project 
for connecting Manchester with the sea by means of a canal from 
that city to the Mersey, and so away to the ocean. This, one of 
the most daring engineering andcommercial enterprises of modern 
times, after a more or less vigorous agitation during several 
years, was presented to Parliament two Sessions ago, backed 
by enormous sums of money, and resisted by public bodies with 
almost unlimited means. Referred to a specially constituted 
Committee, the Bill was expected to engage the Committee 
perhaps three weeks, but in the end it lasted something like 
eight weeks—that is, thirty-nine actual sittings. Approved by 
the Commons, it passed to a Committee of Peers, and by them 
was rejected after an enquiry of ten days’ duration. The 
measure again came up last session, in a somewhat modified 
form, and after an examination by a Commons Committee 
occupying very much the same time as the first enquiry, was 
thrown out. On each of these occasions the calculations as to 
time, work, and cost, fell far short of the reality, and we mention 
these facts merely to illustrate the “glorious uncertainty” of 
private bill legislation, as well as of the law. Among other ex- 
amples of unexpected longevity and vitality in the last few years 
might be cited the scheme for carrying water from Thirlmere to 
Manchester, the Hull and: Barnsley Railway and Docks Bill, the 
project for drawing water to Liverpool from Lake Vyrnwy, the 
Barry Docks Bill, and some others equally fresh in the memory 
of promoters and engineers, The Bills prepared for the resumed 
Session this year have been deposited for some time past, 
and the Examiners have commenced their sittings to consider 
how far the Standing Orders have been cumplied with. It may, 
therefore, be well now to glance at the prospects of the Session 
in regard to private measures. The total number of Bills pre- 
sented is 248. That is forty-seven less than. the total last year, 
but this difference gives no indication of what the relative 
amount of work will be, for the reasons already pointed out. 
This total of 248 embraces 119 Railway Bills, 29 Tramway and 
Subway Bills, 28 Water, Gas, and Lighting Bills; 28 Town 
Improvement, Market, &c., Bills; 18 Harbour and Dock Bills, 
20 miscellaneous Bills, 5 Road and Bridge Bills, and 1 Canal 
Bill, the solitary one being the Manchester Ship Canal Bill. 
This classification for the most part indicates the nature of the 
schemes, but under “ Miscellaneous” comes such measures as 
the Bill for Providing a Cathedral for Bishop Ryle at 
Liverpool; a Bill for forming an Albert Palace Association; a 
British Agricultural Association Bill; a measure promoted by 
the Canada North-West Land Company, which is assisting the 
Canadian Pacific Railway Company to populate millions of acres 
of unoccupied territory; a Manufacturers’ and Millowners’ 
Mutual Aid Association Bill; a Bill dealing with Ward's City of 
London School for Girls; and some other schemes, with singular 
titles and equally unusual objects. With these we have no con- 
cern, but they are interesting as showing the multifarious 
business of Members in the Committee Rooms of Parliament. 
As usual, railway Bills largely preponderate over all the rest, 
this year numbering very nearly one-half the whole. They 
cover proposals of every description, from important and exten- 
sive new works down to small junctions and mere extensions. 
But coming from the top to the bottom of the list, we may 
first briefly consider the Canal Bill in its new aspect. 

The proposal last year was to construct an inland waterway 
of twenty-one miles length from Manchester to the Mersey, and 
to continue the canal by a low-water channel formed by train- 
ing walls to a point ten miles further down the estuary of the 
Mersey. It was this latter part of the proposition that roused 
the strenuous opposition of the Mersey Dock Board and other 
authorities concerned in the navigation of the river, and upon 
their contention of serious injury to the whole of the river and 
the bar through the proposed estuary works, the scheme once 
more came to grief. But towards the end of the inquiry some- 
thing like a compromise was arrived at between the contending 
parties, with a view to a subsequent Bill. An alternative to the 
estuary project was suggested and virtually agreed upon, and 
this has been embodied in the Bill brought forward by the Ship 
CanalCommittee thisyear. Practically the canal proper part of the 
scheme remains as it was in the original designs of Mr. Abernethy 
and Mr. Leader Williams, the engineers of this great work. The 
essential change is with regard to the estuary, the works in which 
are completely altered in the new plans. Instead of training walls 
in the centre of the estuary, the canal, which was previously to 
have terminated at Runcorn, will be continued down the same 
side of the river until it reaches deep water several miles below 
Runcorn Bridge. In reaching this point it will keep close to 
the Cheshire shores, and indeed for a part of the distance will 
cut through the land skirting the river. In this way it will 
avoid the centre of the estuary, where it is asserted the former 
plan would have wrought so much mischief to the whole river, 


and while thus escaping any such ill consequences, will provide. 


sufficiently well the desired means by which ocean-going vessels 
may proceed direct to and from the docks at Manchester. We 
need not now discuss engineering aspects of this vid media as 
compared with those of the original scheme; but, in brief, the 
work will be carried out in this way. Where the canal skirts 
the shore, the water will be kept in by an embankment faced 
with stone on either side, and inland the canal will be faced in 
like manner. The embankment is intended to be con- 
structed several feet above high water of spring tides, in 
order to protect the water-way from storms and to make 
it always easy to navigate. Weirs will be constructed here 
and there to enable the tide to rise and fall in the canal 
at the same rate as in the estuary, and also to allow the 
water of the river Weaver—which the canal will cross—and 
other streams to flow into the estuary as they now do. Locks 
will be made in the embankments opposite the Runcorn and 
other docks along its course, so that vessels may pass freely into 
or out of the estuary, and the promoters further assert that the 


canal will be of great advantage by enabling vessels to reach the s 


Upper Mersey ports at neap tides, instead of having to wait in 
the Lower Mersey for high water, as they are at present obliged 
to do. Finally, this canal will be thirty-five miles long, and 
will be buoyed and lighted, and so made nayigable both night 





and day. The practicability and harmlessness of this new 
scheme will, of course, have to be demonstrated before the 
Committees of the two Houses, but upon that point the two 
engineers whom we have named, and many other eminent civil 
and marine engineers, entertain no doubt. If they satisfy the 
Committees in the same direction, it may with m 
safety be assumed that sometime during the coming session 
this gigantic and costly project will be sanctioned by Parliament. 
There are afew other Bills affecting navigable rivers, but 
with these, as with the majority of the Bills, we shall deal when 
they reach the Committees. Incidentally, it is curious to note, 
in recollection of what took place a few sessions ago, that there 
is only one electric lighting Bill put forward, that one coming 
from Birmingham ; but as it were in place of schemes of that 
order, there are some for promoting the subways which appear 
to be coming into favour. The mere names of these Bills will 
sufficiently describe their nature for the moment :—Clapham 
and City ; Islington (Angel) and City ; King’s-cross, Charing- 
cross, and Waterloo; Marble Arch and City ; Greenwich and 
Millwall ; London Central ; and Liverpool and Birkenhead. 
There appears to be no one Railway Bill likely to arouse 
anything like general public interest, although there are some 
of a costly character. For example, a scheme is presented for 
establishing direct railway communication between Charing- 
cross and Euston, the line to begin by a junction with the 
South-Eastern system on the Surrey side of the Thames, thence 
crossing the river either by means of a new bridge or an addi- 
tion to the present bridge, through Villiers-street—which will 
have to be closed as a thoroughfare—under Adelaide-street, and 
so up to Drummond-street and Euston station. In connection 
with this it is proposed to construct a subway under the Strand, 
and a new street to the Embankment in place of Villiers-street, 
and the cost of this extensive and by no means easy under- 
taking is estimated at about a million and a-half. Another 
instance is the proposal of the London and North-Western 
Railway Company, in their bulky “general B irene " Bill, to 
take authority to increase their dock accommodation at Garston, 
on the upper shores of the Mersey, to an extent requiring the 
outlay of nearly half a million. The only other Railway Bill 
we will now refer to is that promoted for the purpose of con- 
necting Felixstowe and Ipswich with the Midland Counties. 
To effect this fifty miles of rails must be laid down, as an esti- 
mated cost of rather over a miilion, These Bills are among the 
limited number of high-class measures, but speaking generally, 
the array of Private Bills this year is both less in numbers and 
less suggestive of excitement, or even vigour, than it has been 
for many years past. 








GLAsGow ENGINEERS’ ASSOCIATION.—The seventh meeting of 
this Association was held in their rooms, Bothwell-street, on Thurs- 
day, the 8th inst., Mr. Archibald A. Swan, B.Sc., C.E., in the 
chair. A paper upon rivetting machines, illustrated by about 
twenty diagrams of machines and examples of machine rivetting, 
was read by Mr. Alexander Jack. Beginning with the application 
of the principle of Bramah’s press to rivetting machines by Mr. 
Charles May, in 1846, the author described the development of 
the rivetting machine down to the most improved pattern in 
modern use. Its invention, he stated, like that of many other 
labour-saving machines, was due to a strike of skilled workmen. 
Sir William Fairbairn, who invented the first rivetting machine, 
= the following account of the circumstance: ‘‘ In this dilemma 

was driven to the necessity of supplying the place of rivetters by 
@ passive and unerring workman, which from that day to this has 
never complained, and did as much work in one day as was formerly 
accomplished by twelve of our best rivetters and assistants in the 
same time.” Commencing with power rivetters, mention was 
made of Nabholz’s frictional rivetter, patented in 1880, which for 

shops, where only one or two are required, the author 
regarded as one of the most economical, having an advantage over 
hydraulic machines, inasmuch as they required no elaborate 


arrangement of pumps and accumulators. Referring to pneumatic 
machines, the Yat le pneumatic rivetters patented by Mr. J. F. 
Allen, of New Yo 


rk, were considered. These machines, the author 
stated, held much the same position in America as the hydraulic 
machine does here, and this, he thought, was caused to some 
extent by the climate. The long and severe winter in ~~. 
of America would be apt to cause trouble by an, th a 
hydraulic machine. Mr. Allen’s rivetters are better adapted to 
bridge and boiler than to shipbuilding work; due, doubtless, to the 
slow development of iron shipbuilding in America. Lastly, with 
regard to hydraulic rivetters, these machines patented by Messrs. 
McKay and McGeorge and Mr. Arrol were noticed, the latter of 
which are being used in the construction of the Forth and Tay 
bridges. Mr. Jack then proceeded to describe three ines 
invented by Mr. Ralph Tweddell—than whom no engi has 
shown more ingenuity in adapting hyiraulic machine-tools. 


THE New Cuemistry.—At the Royal Institution of Great 
Britain, Albemarle-street, Piccadilly, W., a course of eleven 
lectures, on the New Chemistry, will be delivered by Professor 
Dewar, M.A., F.R.S., Fullerian Professor of Chemistry, R.I., 
Jacksonion Professor of Natural Experimental Philosophy, Cam- 
bridge, on the following days at three fais; — laee I, 
Thursday, January 15th, 1885; Lecture II, Thursday, January 
22nd; Lecture II1, Thursday, Jan 29th; Lecture IV, Thurs- 
day, February 5th; Lecture V, Thursday, February 12th; Lecture 
VI, Thursday, February 19th; Lecture VII, Thursday, February 
26th; Lecture VIII, Thursday, March 5th; Lecture IX, Thursday, 
March 12th; Lecture X, Thursday, March 19th; Lecture XI, 
Thursday, March 26th. Subjects of the course :—Alchemists on 
Chemical Action; Doctrines of Black and Lavoisier; Essai de 
Statique Chemique, Berthollet; New Principles of Chemistry, 
Dalton; Laws of Gaseous Combination, Gay- ; Hypothesis 
as to Nature of Gaseous State, Avogadro, Ampére; Isomorphism, 
Mitscherlich; Law of Dulong and Petit; Gaseous Laws, Work of 

ult; Laws of Diffusion, Graham; Thermal Effects of Fluids 
in Motion, Joule, Thomson; Continuity of the Liquid and Gaseous 
State of Matter, Andrews, Wander Waals; Dissociation, Deville; 
Relation between Temperature, Pressure, and Chemical Stability ; 
Light and Chemical Actions; State of the Elements at the moment 
of Chemical Change, Brodie; Theory of Chemical Action, William- 
son; Siudy of Chemical Affinity, Guldberg and Waage, Van ’t 
Hoff; Electrical a and Chemical Affinity, Davy, Berzelius ; 
Thermal Values of Chemical Reactions, Thomsen, Berthelot; 
Fema col 2g and Chemical Action, Gibbs ; Electrolytic Laws, 
Faraday ;: Motive Power of Heat, Carnot ; Mechanical Equivalent 
of Heat, Joule; Heat of Electrolysis, Joule; Mechanical Theory 
of Electrolysis, Thomson; Researches in Electrolysis, Helmholtz ; 
Radical Theory, Liebig; Organic Substitution, Dumas; Explana- 
tion of Etherification, Williamson; Work of Gerhardt and Laurent ; 
Compound Ammonias, Wurtz, Hoffman; Organo-Metallic Bodies, 
Bunsen, Frankland ; Organic Synthesis, Wohler, Berthelot ; Nature 
of Fermentation, Lavoisier, Liebig, Pasteur; Chemical Function of 
Carbon, Kekulé ; Graphical Methods of denoting Chemical Struc- — 
ture, Kekulé; Valence or Atomicity, Wurtz, Frankland ; Chemical 
and Physical Isomerism, Wéhler, Pasteur; Rotatory Polarisation, 
Biot; thesis of Le Bel and Van ’t Hoff; Hypothesis as to 
Constitution of Matter, Clausius, Maxwell; Vortex Motion, Helm- 
holtz, Thomson; Classification of the Elements, Ampére, Dumas; 
pectrum Investigations, Kirchoff, Bunsen; Periodic Law of the 
Atomic Weights of Elements, Newlands, Mendeljeff; Investiga- 
tion of Atomic Weights, Berzelius, Stas; Hypothesis of Prout. 


: Subscribers to Lectures, not being members, for this course pay 


one guipea, 
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LAUNCH ENGINE WITH BREMNERS 


VALVE GEAR. 


MESSRS. ROSS AND DUNCAN, GOVAN, ENGINEERS, 
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THE accompanying engravings illustrate a launch engine fitted | NICHOLSON’S PATENT COUPLING. 





with Bremner’s patent valve gear, which, it will be seen, is of | 
much the same type as Marshall's. The Bremner gear is a | 
development of Klug’s, well known on the Continent. It is 
claimed for the gear that it effectively dispenses with separate 
expansion valves, as the point of cut-off may be instantaneously 


THE accompanying illustrations show a very ingenious coupling 
for tramways and railways invented and patented by Mr. Nichol- 
son, engineer and manager of the South Stafferdshire and 
Birmingham Steam Tramway Company, and manufactured by 





Messrs. Lee, Howl, Ward, and Co., of Tipton. The coupling 


consists of a cylindrical casting to which a strong drag-link is 
attached ; within this casting is a buffer pressed outwards by a 
strong spring; the outer end of this buffer is concave and 
receives the rounded end of the drawbar. The drawbar is of 
the form shown in Fig. 1. To couple the engine to the car the 
drag-link is supported in a horizontal position on the pawl— 
adjusted between the limits of *25 and ‘7 of the stroke, without | Fig. 1—and the engine backed into the car; directly the drag- 
affecting the distribution of the steam. The construction and | link touches the drawbar the pawl drops, and the drag-link 
mode of action of the gear are clearly shown, a swinging link, | rising over the hook falls on to the drawbar and is held by the 
it will be seen, being employed to give the reversing action. - 

The outline diagram will render further explanation unnecessary. 
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THE GARDNER AND WOODBRIDGE SCREW- | 
CUTTING TOOL. 
THE accompanying illustration represents a useful little tool 
lately introduced by the Hartford Tool Company, of Hartford, 
Conn. It is designed to be attached to a lathe where threads 





| Fig. 2 


| hook. To uncouple the car brakes are put on hard, the engine 
backed, and the drag-link raised. To prevent the drag-link 
| being accidentally lifted when the buffer is compressed a safety 
have occasionally to be cut to the correct form. The cutter is | link passes under the drawbar and hooks into two eyes on the 
supplied carefully milled to the exact shape of the thread | drag-link. The safety link is shown unhooked—Fig. 1—but is 
required, Sellers, Whitworth, or V, and can be sharpened by | always kept hooked as—Fig. 2—when the car is coupled to the 
grinding the top surface, without interfering with the form of | engine. The advan claimed for this are that it is auto- 
the thread cut. The holder is also milled all over to exact shape | matic in its action; the conductor has not to go between the 


FIG.2 
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crushed; the coupling acts as a central buffer; the drawbar 
radiates freely; the coupling allows for any difference in height 
between the engine and car; the buffer always pressing against 
the end of the drawbar keeps the drag-link tight against the 
hook, all slack is taken up, and back-lash and jerking is pre- 
vented; it is perfectly secure when pushing or pulling, and 
it is simple, strong, and cannot get out of order, 








SIEMENS’ LIGHTNING ROD TESTING 
APPARATUS. 

THE accompanying perspective view shows the lightning rod 
testing apparatus made by Messrs. Siemens and Co. The 
internal arrangement and application of the apparatus were 
described at page 214 of our last volume, and the engraving 
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now given shows well its portable character. The leather case 
at the side of the wood case carries the indicator when packed 
up. The great necessity for occasional testing of lightning 
conductors makes this portable apparatus a very desirable 
electrical acquisition. 








BRIDGE OVER THE HOOGHLY. 
We commence this week the illustration of the new steel 
bridge to be erected over the Hooghly for the East Indian 
Railway. Further illustrations and descriptions will be given 
in a succeeding impression. 








At the works of M. Farcot is a 20-ton crane worked by means of 
dynamo-electric and electro-dynamic gear constructed by Messrs 





and case hardened. engine and car to couple, and thus avoids the risk of being 


Sautter, Lemonnier, et Cie, 
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ELECTRIC LIGHTING IN BELFAST. 

Tue North of Ireland has acquired considerable reputation 
from the fact that the pioneer electrical railway of the United 
Kingdom was established and has for some time been in practical 
operation between Portrush and Bush Mills. The new docks at 
Belfast were also among the first to be lighted by electricity, and 
we. understand that the installation of Crompton lamps gave 
complete satisfaction; but from some unforeseen powerful gas 
interest at the expiration of the contract the lighting was 
abandoned, and a visitor to Belfast now lands at night on the 
spacious wharf with considerable risk of falling into the 
water, the present system of lighting being an arrange- 
ment of gas-burners similar to the float-lights used in 
theatres, but contained in a lantern suspended on a pole so 
high that all round its base semi-obscurity prevails. 
electric lighting experiment has borne good fruit in 
that the enterprising firm of Harland and Wolf have lighted 
their offices and works, including the shipbuilding slips and 
graving docks, by means of electricity, using both the arc and 
incandescent systems. The extent of the installation may be 





descent lamp. A sinrple plan of utilising the existing gas 
fittings is adopted, and consists of suspending a wooden cone to 
the bracket, and on it arranging holders for three Swan lamps, 
the light from which is well diffused in a downward direction 
by the whitened sides of the conical reflectors. Several kinds 
of arc lamps are employed, those under cover in the low shops 
being of the Brush type, while the high power lamps on the 
slips and for the outside work ae are either Crompton or 
Brockie. The leads are taken overhead by means of high poles 
which are also used for the suspension of the lamps ; build- 
ing slip is fitted with similar poles fixed on both sides and fur- 
nished with a projecting arm, so that the light will be well over 
the vessel, and can be lowered to the inside if uired. The 
arc light is used largely in the interior of vessels under construc- 
tion. On our visit the fine steamer Belgic, which is one 


The | of two new ships for the White Star Line, was lighted 


throughout the day by six arc lamps which were placed 
in each of the holds and in the engine and boiler-room. 
Electric wires are run throughout the whole of the works 
and building slips, but only a certain number of arc lamps 
are used, and as these are easily removed from one point 
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MESSRS HARLAND AND WOLF'S SHIPYARD, BELFAST. 


gathered from the fact that the yard now covers 48 acres, 
which shows a considerable growth of area since 1868, when the 
whole of the works were comprised in 5 acres. Four thousand 
men are now employed, and in addition to the ten building slips 
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ELEVATION 
NEWTON'S ARC LAMP. 


for the largest class of vessels, there is a patent slip and a large 
graving dock. The general arrangement is shown on the accom- 
ying plan, on which the position of the arc lights is shown 
a cross, the part shaded, which comprises the joiners’ shops, 
stores, and general offices, being lighted by the Swan incan- 





of the yard to another, the light can thus be applied where 
wanted; thus a small amount of plant is made to accomplish a 
great deal of useful work. The dynamos, which comprise those 
of Siemens, Brush, and an Irish type of Burgin machine con- 
structed by Mr. Greenhill, are in a rather confused 
manner on the upper floor of one of the shops, and we think 
a much better site could be found nearer the motive-power, 
which would lessen the cost of attendance. It is a curious cir- 
cumstance that the old adage of “‘shoemakers being the worst 
shod ” may be applied to electric light installations in an engi- 
neering works, as the dynamos are often treated like the 
foundry fan, and put into any out-of-the-way place where the 
necessary speed can be obtained. The greater part of this 
installation, arranged by Mr. Carlile, the manager, has been 
erected by Mr. Greenhill, electrical engineer, of Belfast, who 
has carried out other important work in the neighbourhood. 

It was with some dis- 
intment on visiting 
large flax spinning 

and weaving mills, which 

so largely contribute to 
the wealth of the city, 
that we found that up to 
the present the electric 
light had not been per- 
manently adopted. The 
incandescent light had 
been tried, we were told, 
and although highly ap- 
proved of, was found too 
expensive; on further 

- inquiry, the trial in each 

FIC.1. case was quite on a small 
PLAN OF NEWTON'S ARC LAMP, ®cAle, and should not, in 

fairness, be com 

with the cost of gas, except on the basis of a plant for a 

similar number of burners. In America the are light is 

largely employed for the lighting of flax mills. Although at 
the present time there is a prejudice against arc lighting 
with improved carbons and lamps arranged to burn in 
parallel series, so as to give half, or even quarter, power lights, 

nearly all the requirements of mill lighting should be met. A 

new arc lamp has been introduced by the Belfast Electric 

Appliance Company, which has been designed by Mr. 

Newton. The principal feature in this lamp, which we 

illustrate by Figs. 1 and 2, is the way in which the feed of the 

top carbon is regulated. The arc is first struck by the electro- 
magnet T, Fig. 2, which is enclosed in an iron case for the 
double purpose of increasing the effective area of the magnet 





| and protecting the coils from being burnt; the feed is accom- 


| plished by the action of the magnet I, Figs. 1 and 2, which is in 


a shunt across the terminals of the lamp and comes into action | P 


| when the arc lengthens. By means of the vibrating bar E the 





feed clip c! ¢ is caused to work, and as its interior is filled with 
bristles of copper wire fastened on to a flexible back like that of 
a file card, this vibratory motion allows the carbon rod A to slip 
through the wire as long as the rocking continues and feeds the 
carbon ; the length of the arc can be adjusted by the screw J. 
In the drawing the framing is removed, as it is of the ordinary 
pattern, arranged so as to conduct the current from the lower 
carbon to the terminal q. This lamp is very simply con- 
structed, and a great improvement on the ordinary clutch type, 
but for situations where the light has to be maintained for a 
considerable period with perfect steadiness we think that a 
brake regulator to check the descent of the carbon rod would be 
more efficient, and if constructed in a simple manner, so as to do 
away with the cumbrous rack and pinion movement, would be 


found as cheap to manufacture as that with a clutch action. A 
perfect regulation is only to be arrived at by arranging the 
mechanism so that if over-feeding takes place by any chance the 
arc should be readily struck again, also if the current is suddenly 
augmented, as by cutting out a lamp in series, all the other 
lamps should immediately lengthen their arcs, so as to augment 
the resistance. In addition to this the interior gear should be 
removable and all parts interchangeable; it would thus be 
possible to keep a spare movement, which could be quickly sub- 
stituted without removing the lamp itself or the fixtures, which 
are not likely to get out of order. There are lamps which more 
or less pocorn. i with these conditions, and some attention on the 
part of the users of electric lighting to these details would remove 
many of the so-called objections to the use of the arc light, which 
is by far the cheapest form of illuminant for manufacturing and 
commercial purposes. 








REMOVAL OF BARS FROM THE ENTRANCES TO 
AUSTRALIAN RIVERS. 


TuE following is from a “4 read last summer before the 
Royal Society of New South Wales by Mr. Walter Shellshear, 
Associate Member of the Institution of Civil Engineers :—- 

The removal of bars from the entrances to our rivers is a work of 
national importance, directly affecting as it does the progress and 
— = - whole up 4 oy me i and . gd 

at! les especially it e great step necessary in the 
development of the abundant resources of our fertile coast dis- 
tricts. The coast of New South Wales might not inaptly be 
described as ironbound, the cliffs in most cases rising perpendi- 
cularly from the water, the sea being of great depth right up to 
the shore. It is broken by a few bays and sandy beaches, some of 
the latter being of considerable length ; but deep water is invari- 
— found at a moderate distance from the shore, The rivers 
fall into the sea mostly through sandy estuaries obs 
extensive sand bars, but in some few instances they pass into rock- 
bound inlets of considerable depth, notably in the case of the 
Hawkesbury River. The formation of bars at the entrances to 
our rivers is mainly due to the action of the waves in — large 
quantities of sand as they pass into shallow water, the being 
carried up the estuary by the incoming tide, and is deposited as 
soon as it is beyond the influence of the waves; the ebb tide, being 
unassisted} by the waves, is unable to cope with the incoming 
sand, and thus we see, when the tide and waves are left to them- 
selves, the horney d is to close the entrance altogether. To this is 
. be oem yy t : = state of we — ened in time 
of prolonged drought. is point is very forcibly brought out in 
the notes on the Admiralty charts, where it is stated that certain 
entrances are only open after a heavy fresh. The opinion that 
bars are mainly formed by the action of the waves is held by many 
leading authorities on the subject. Mr. David Stevenson, F.R.S.E.,. 
member of Council Inst. C.E., said—‘‘ Minutes” Inst. C.E., 
vol, xxxvi., p. 236—‘* It was now thirty years since he propounded 
the theory—and at that time he believed he stood alone in holding 
it—that the bars of the rivers of the United Kingdom were due’ 
entirely to the action of the sea constantly heaping up sand and 
detritus, and that but for some counteracting influence, the effect 
of that action would be to form a continuous line of beach across 
the mouths of navigable rivers and estuaries. The counteracting 
influence to which he referred was that of the tidal and river 

ight say that that theory, now thirty years old, has 
been fully confirmed by his subsequent experience, a. ae 
was further known that those bars were always worst after a pre- 
valence of on-shore wind and heavy sea, and were best when the 
river was in flood. . . . The waves were ‘he true ‘ depositors’ 
of the bar, the river was only an ‘excavator,’ and there would 
be all the phenomena of a bar at the mouths of estuaries 
although the river water did not bring down a single icle o 
suspended matter. . . . If his bar theory, as applicable to 
tidal rivers, was right, it clearly followed that if the pier heads 
were carried into water of sufficicnt depth to prevent the waves 
from acting upon the bottom with such force as would throw u 
sandbanks, it would be ible to secure seagene  f the dep 
obtained by extending the piers, because there would be no sub- 
merged beach thrown up by the sea, and the alluvial matter in 
suspension would be carried out with the current.” Mr, I. J. 
Mann, C.E., in his book on the removal of river bars by induced 
tidal scour, remarks :—‘‘ With reference to the bar at the mouth 
of the Liffey, the author has no hesitation in attributing 
its formation to the combined action of waves and current 
of the flood tide, the former stirring up and keeping in 
agitation the fine sand of which the tom of the bay is 
3; the lower stratum of the water becomes therefore 
with sand, which is carried sions by the tidal current.” 
Sir John Coode, remar' on the formation of bars, says—‘‘ Minutes” 
Inst. C.E., vol. lviii., p. 130—‘‘ They were formed almost entirely by 
the sea, some rivers illustrating in Australia. At the Swan: 
River, on the coast of Western Australia, facing the Southern. 
Ocean, with very little tide, there was a bar of the worst possible: 
description; while the Yarra, at Melbourne, which discharged into 
a sheltered embayment at the head of Port Philip, though it had 
a rise of tide precisely the same as the Swan River—about 2ft.— 
had no bar, simply because it was in a sheltered position, and there 
was no heavy wave action to throw up the material to form a bar.” 
The same remarks are equally true in the case of the Hawkesbury 
River, the entrance of which is sheltered, and there is therefore no 
bar. The contrary effect is seen in the case of the Richmond River, 
where the entrance is exposed to the wave action ; omy a 
bar obstructs the entrance. We may safely deduce from this that, 
in order to cope permanently and su ully with the sand, it is 
to extend artifi the entrance to a point where the 
depth of the water is such that the waves are unable to heap up 
the sand, to make the entrance of such form that the force of 
the waves will be expended before they advance into shallow 
water, and at the same time directing and concentrating the action 
of the ebb tide and upland waters, so that their force may 
be used to the best advantage in combating the mischievous 
action of the waves. Sir John Coode’s observations show 
that the movement of the sand from the beach seaward 
always terminates in about 3} fathoms, and in his works he 
= upon the broad principle of passing beyond the line of 
isturbance—‘‘ Minutes ” Inst. C.E., vol. lxx., p. 45. This demon- 
strates the advisability, where practicable, of carrying the works 
out to at least that depth. On dealing with the action of waves 
he says that ‘‘ the effect of wave action is at least a hundredfold 
greater than that of the tidal action.” And if this be so it clearly 
ves the necessity of breaking the force of the waves before th 
oo an at wag! of throwing up sand. Mr. Walter Raleig 
Browne, M.A., M. Inst. C.E., ne oe the subject, says— 
“Minutes” Inst. C.E., vol. lxx., p. “In all cases of sand 
ushing across the mouth of a harbour, the principle to be kept - 
in mind, in his opinion, was to corcentrate all efforts upon one 
int, in order to keep a clear and deep channel at that place.” 

. Vernon Harcourt, M.I.C.E., in reply to the discussion on his 
pa. on “Harbours and Estuaries ’”—‘‘ Minutes” Inst. C.E. 
vol. lxx., p. 53—considered that ‘‘a harbour should be formed 
with solid piers, starting from the shore at some distance apart, 
and converging at their extremities, which should be carried into. 
as deep water as practicable.” It may be well at this point to. 
examine what has done in dealing with bar harbours situated. 
in similar positions to those on our coast in other of the. 
world—that is, bar harbours situated on rapidly shelving coasts, 
The entrance to the Tyne has many points of resemblance to our 
rivers. Upon an examination of the chart of the Tyne in 1813 it 
will be seen that at that date it was in almost exactly the same 
cipal rivers are at t, namely, nearly 
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state as our prin presen’ 
blocked by a shifting sand-bar, with deep water on either side. 


A reference to a recent c of the same river shows what a 
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great transformation has been made in this entrance by the 
carrying out of judiciously planned works, By the construction 
of the two breakwaters, starting from the shore at a considerable 
distance apart, approaching each other as they extend seaward into 
deep water, the sand bar has ceased to exist, having been removed 
by the combined action of the induced scour and dredging ; the 
breakwaters extending into deep water thus prevent the waves 
from lifting fresh sand, the waves losing their force after they 
enter on account of the widening out of the works, and at the 
same time the tidal scour has been greatly improved by reason of 
the large area enclosed by the breakwaters. The foreshore has 
only slightly advanced, and from the rapidly increasing depth sea- 
ward there is little danger of any serious trouble from this cause. 
The entrance to the Tees has undergone a somewhat different 
treatment, the river having been taken through the estuary between 
half-tidal groining walls, but these not having proved as successful 
as the Tyne works, it was decided to construct two breakwaters in 
some respects similar to those on the Tyne, one of which has been 
constructed and the other is in progress, the result so far being 
most satisfactory, for since the completion of the south breakwater, 
a considerable improvement has already taken place, the bar having 
been lowered several feet. The entrance to the Liffey, near 
Dublin, is one of the most interesting and instructive examples of 
the successful treatment of a difficult bar. The improvement 
works were commenced in the last century by the construction of 
the great south wall, extending seaward in almost a straight line 
with the river, crossing the low foreshore known as the South Bull 
Sand. The effect of this wall was to fix the direction of the 
channel. Several plans were suggested early in the present 
century for further improving the entrance, and if possible for the 
removal of the bar. Tventuall it was decided to construct the 
great north wall, starting some distance up the coast and conver- 
ging towards the end of the great south wall, thus enclosing a great 
tidal area for scouring purposes, at the same time forming with the 
south wall, a sort of nozzle, directing and concentrating the action 
of the tide on the bar, and likewise protecting the inside harbour 
from the waves. ——— these works are placed at great dis- 
advantage on account of the shallowness of the sea for some 
distance from the entrance, they have been designed so as to make 
the best possible use of the available scouring power, and their 
success is established by the fact that the bar has been lowered to 
the extent of 10ft. The following figures give a progressive 
account of the effect of these works since their completion :—1822 
—minimum depth on bar at low water, 6ft. 3in. ; depth on bar at 
standard high water, 19ft. 3in. 1828—minimum depth on bar at 
low water, 9ft. Gin. ; interval, 6 years; rate of increase of mini- 
mum depth per year, 6°50in.; increase of minimum depth, 3ft. 
3in. ; depth on bar at standard high water, 22ft. Gin. 1833— 
minimum depth on bar at low water, 10ft. Gin. ; interval, 5 years ; 
rate of increase of minimum depth per year, 2°4@in. ; increase 
of minimum depth, lft. ; depth on bar at standard high water, 
23ft. 6in. 1856—minimum depth on bar at low water, 13ft. ; 
interval, 23 years; rate of increase of minimum depth per year, 
1°82in.; increase of minimum depth, 3ft. Gin.; depth on bar at 
standard high-water, 26ft. 1873—minimum depth on bar at low 
water, 16ft.; interval, 17 years; rate of increase of minimum 
depth per year, 2'llin.; increase of minimum depth, 3ft.; depth 
on bar at standard high-water, 29ft. An interesting history of the 
Dublin works will be found in Mr. J. J. Mann’s k on ‘* The 
Removal of River Bars by Induced Tidal Scour.” Another 
history will be found in the ‘‘ Minutes” of the Institution of Civil 
Engineers, vol. lviii., in a paper by Mr. J. P. Griffith, M. Inst. C.E. 
From these cases it will be noticed that there are certain fixed 
principles involved in each and all of them. The first is that the 
entrance is fixed at a point in a direct line with the direction of 
the river, and in as deep water as circumstances will allow. The 
second is that the works are so constructed that the force of the 
waves is dis as soon as they the entrance, on account of 
the widening out of the works, The third is that whilst the flood- 
tide apy from all directions, and any material it may bring 
in is deposited near the entrance, as soon as it arrives in compara- 
tively still water the ebb-tide and the upland waters having their 
forces directed and concentrated in a certain fixed direction, are 
therefore able to remove, and carry well out to sea, any deposit 
that may have been left by the flood-tide, and at the same time 
maintaining a straight channel out to sea. Having so far 
endeavoured to bring forward general principles, it is now proposed 
to see how they can be applied in dealing with our rivers, and in 
doing so it must be remembered—to quote the words of Sir John 
Hawkshaw—“that there is nothing more certain than that each one 
must be dealt with according to its own special régime.” At the en- 
trance to the Hunter River, Newcastle, thereisaremarkable instance 
of a natural breakwater, illustrating the advantage of protection 
works—natural or artificial—extending into deep water. By refer- 
ring to the plan of the river taken in 1816, we see a channel of three 
fathoms marked under the lee of a reek extending from the main- 
land to Nobby’s Head. But as this reef only afforded partial 
shelter, we find the waves struggling with the tidal current, and 
reducing the width of the channel to very narrow limits by the 
formation of the dangerous “‘ oyster bank.” The improvement of 
the reef by the construction of the southern breakwater somewhat 
reduced the “‘ oyster bank,” and now the breakwater has been ex- 
tended beyond Nobby’s Head. The entrance being thus more 
perfectly protected from the waves, we see a most satisfactory 
improvement by the widening of the channel, and the almost 
entire removal of the “‘ oyster bank,” brought about by the compa- 
ratively undisturbed action of the tidal and upland water scour. 
At the present time the entrance is so far protected by the break- 
water on the south, and the bay-like line of the coast on the north, 
that the tidal and upland waters have decidedly the best of the 
situation; and thus we see a progressive state of improvement. 
Although this harbour great natural advantages by the 
= of the reef upon which the south breakwater has been 
uilt, and by the deep water and absence of sand to the south of 
the entrance, it labours under a serious disadvantage on account 
of the great curvature of the river at the harbour, the effect of 
which, as is well known, is to cause the currents to scour out deep 
holes at certain points, and to throw up banks at others, and there 
is no doubt that this action will necessitate a large amount of 
dredging to keep the harbour of uniform depth. In investigating 
how far the general principles set forth above, and illustrated by the 
works at the Tyne, Tees, and Liffey may be applied in dealing with 
our rivers, it may be well to take the Riemend and Clarence rivers 
as examples, and in dealing with these cases to show how, with 
modifications to suit local circumstances, “a may be generally 
applied to the other rivers along our coast. The “ichmond River 
flows through one of the most fertile districts of the colony, and is 
navigable for vessels of moderate size for some distance from the 
entrance; but, as is unfortunately the case with most of our rivers, 
it is blocked by a very dangerous shifting bar. The width across 
the entrance is about 6000ft. The North Creek joins the main 
river at nearly right angles, —— the centre of the entrance. 
thus forming a somewhat complicated combination. The general 
tendency of the waves is to heap up the sand-bar across the entire 
distance between the heads, with the exception of a narrow channel 
under the North Head, and occasionally there is a second channel 
at the South Head, but this is not permanently navigable. In 
attempting to improve this entrance, the first thing to be considered 
is at what point should the entrance channel be fixed, and in fixing 
this point it is necessary to study the effect of the tidal waters from 
the North Creek upon the tidal waters of the river, and, if possible, 
to combine them into one concentrated stream, to act jointly upon 
our fixed point on the bar. Looking at the case with the above con- 
siderations before us, it appears that the best point on which to focus 
our large available scouring power would be in the neighbourhood of 
Aon the plan, as near as possible in a direct line with thecentre of the 
last reach of the river, and somewhat to the north line of the North 
Creek, Having determined this point, we have to consider what works 
would be n in order that the tidal and upland water scour 
might be concentrated at that point. Firstly: By the construc- 








tion of a breakwater starting from the South Head, extending 
seaward for about 2000ft. in an easterly direction, the entrance 
would then be protected from the south and south-easterly 
weather; at the same time the tidal waters would be directed so 
as to improve the South Channel. Secondly: By the construction 
of a from the pilot station in a south-easterly direction, 
crossing the sand- , and terminating by a breakwater of about 
the same |] h as the proposed south breakwater, leaving an 
entrance of about 1500ft. between the extremities of the works. 
The northern works would protect the ent from the north- 
easterly and easterly weather, which, as is well-known, are the 
principal agents in heaping up bars; they would, in conjunction 
with the southern preakwater, direct and concentrate the tidal 
action on the bar, thus enabling the ebb-tide and upland water to 
carry the sand well out tosea. Considering the large amount of tidal 
water available, and the great depth of the sea a short distance 
from the entrance, there can be no doubt that in a short time after 
the completion of these works there would be a sufficient depth at 
the entrance to enable the largest steamer afloat to enter; more- 
over, the lower reach of the river, being protected from the 
prejudicial action of the waves, and having its direction fixed by 
the position of the entrance, would soon make for itself a permanent 
deep channel. Judging from the effect of the works at Dublin, 
where an insignificant river has been made available for a first-class 
shipping trade, by the correct application of sound principles, 
the author has every confidence in predicting that if works 
were carried out on the lines proposed this great natural highway, 
which is now closed to all except small steamers and coasting craft, 
would be available for our first-class inter-colonial steamers, the 
effect of which, as far as enhancing the value of property and in- 
creasing the prosperity of this district, cannot well be gauged or, 
in these times of advancement, even imagined. After the maturest 
consideration of this case, the author feels convinced that by theappli- 
cation of the most modern and improved construction, these works 
could be carried out for a sum not exceeding £200,000 or £220,000. 
The Clarence is undoubtedly the most important of all therivers of this 
colony running into the Pacific. It flows through one of the most pro- 
ductive districts of New South Wales; and from the wonderfulrichness 
of the soil, there can be little doubt that this district is destined to 
play an important in the development of the great agricul- 
tural resources of this colony. But for the existence of the bar at 
the entrance of this great natural means of internal communica- 
tion Grafton and the Clarence district would, there is little reason 
to doubt, be next in importance to Sydney herself, for with the 
entrance once secured the port would be the natural outlet for the 
trade, not only from the immediate district itself, but from the 
whole of the a away to the tablelands of New Eng 





land and beyond. The a ees therefore, of removing this 
obstruction tothe 4 of thisimportant part of the colony cannot 
be over-estimated. examining this case the same contendin 


forces are seen at work—namely, the struggle between waves an 

tide, the result being that the entrance has been driven into a most 
awkward corner by the action of the north-east winds, the river 
ae diverted from its straight course into one of the most ugl 

bends imaginable, with the result that, instead of a good channel, 
we see a succession of deep holes and sandbanks, and to make 
matters worse there are several dangerous sunken rocks in this 
already uninviting entrance. Nature has done much towards the 
removal of this most a state of things, the entrance 
being well protected on the south by the South Head ; moreover, 
an enormous volume of tidal water is available, only wanting skil- 
ful directing in order that it may become a most powerful agent, 
and one that would be more than equal to the task of removing all 
obstructions. Wanting such directing, this great natural power is 
expended in dredging deep holes in places where they are not 
required, and heaping up sandbanks on the site of the much 
desired entrance, at the same time on account of the frequent 
changes of direction, troublesome eddies are formed to further 
increase the difficulties of navigation. There should be no great 
difficulty in fixing the entrance and removing the bar, considering 
that nature has provided perfect protection on the south side; all 
that appears necessary is the construction of a breakwater to pro- 
tect the entrance from the north and north-easterly weather. At 
the same time the channel should be straightened by cutting 
through the spit, and deflecting the stream from the south side 
of the river by the construction of a dyke from the south 
bank to Rabbit Island, extending a short distance into the 
main channel. The breakwater once constructed, the re- 
moval of the spit would be an easy matter; for by cutting a 
narrow canal parallel with Queen-street, Iluka, the tide would 
soon complete the work of cutting a good channel. The new 
channel being straight, the banks would moreover ~equire but 
little protection, as they would not be subjected to the excavating 
action inseparable from curved channels. The advantages of this 
plan of treatment must be commendable to the most casual 
observer. Firstly, the entrance being protected on the south by 
the South Head and on the north by the breakwater, extending 
into deep water, the protection from the waves is complete. More- 
over, the channel being straightened, the tidal and upland waters 
unimpaired by any abrupt changes of direction, would do the 
work of maintaining and improving the channel, and at the same 
time keeping the entrance clear of all obstructions. Secondly, 
the entrance being well protected and in deep water, and the 
channel being straightened and removed from the neighbourhood 
of the sunken rocks, the port would be made available for the pas- 
sage of large vessels, and could be entered without danger in all 
weathers. The benefit that would follow the opening up of this 
seaport, and the increased wealth and prosperity it would confer 
upon this valuable portion of our territory, does not require to 
be enlarged upon in this paper. The straightening of the 
entrance channel would be by no means as formidable an 
undertaking as it at first appears, for with the proposed 
breakwater once constructed, this would be the natural 
course of the river. A remarkable instance of the ease with which 
the channel of a river may be diverted from one bank to the 
other is given in the case of the Missouri River, where by the con- 
struction of a comparatively inexpensive dyke, the centre of the 
channel of this great river was shifted from the west to the east 
bank, @ distance of nearly 2000ft.; and in a few months the river 


cut for itself a new channel many feet in depth—see Railroad | wil) 


Gazette of New York for November 30th, 1883. This case clearly 
demonstrates the practicability of the works proposed for the 
Clarence. The entrance to the Clarence has been compared to that 
of the Hunter, and it has been argued that works carried out on 
similar lines in the two cases should have like results. Careful 
consideration will show that there is but little grounds for such 
conclusions. The two entrances are alike in this respect, that they 
are both protected on the south by a natural breakwater ; but in 
the most important particular, as far as the treatment of the bars 
is concerned, the cases are widely different, for whilst the entrance 
to the Hunter is in a — measure protected 
wind by the easterly direction of the coast-line between Newcastle 
and Port Stephens, the Clarence is exposed to its full force, and, 
as is well known, the long prevalence of north-east winds has 
a very prejudicial effect on the river entrances ex to them, 
as is evidenced by the heaving up of the sand at all such 
rivers; thus clearly showing the necessity of treating each case 
according to its own special requirements. To carry out 
the works pro by the author at the entrance to the 
Clarence, would probably cost about £150,000 to £160,000. In 
coming to the above povee irs as to the best method of treating 
the Clarence River, the author has been guided by the experience 

ined in the successful treatment of the Tyne, Tees, Liffey, 
see the Kurrachee mouth of the Indus, and the recent great 
works at the mouth of the Mississippi, in all of which cases the 
object kept in view has been the protection of: the entrance from 
the wave action, and improving the scour by making the entrance 
channel as straight as possible ; whereas the existing works on the 
Clarence, in his opinion, merely deal with the result brought 
about by the disturbing action of the waves and tide, instead of 


from the north-east | rail 





treating with the cause by protecting the tidal action from the 
disturbing action of the waves, which would be the case if the 
works by the author were carried out. The entrance to 
the Bellinger River is rather a complicated case, judging from the 
country map and the Admiralty chart, and in the absence of a 
detail chart of the river it would be unwise to speculate on the 
best method of improving it. The Nambuccra and Manning 
Rivers have more direct entrances than any of the rivers above 
mentioned, and could probably be dealt with by the construction 
of much less stupendous works at a moderate cost. The entrance 
to the Macleay River is one that would require careful study; but 
as it is well protected on the south by Trial Bay, and having a 
large volume of tidal water available for maintaining the 
entrance, there should be no great difficulty in acquiring a satisfac- 
oa across the bar. The entrance to the Hastings River 
at Port Macquarie could be much improved, and at the same time 
a valuable harbour formed, by taking advantage of the sand- 
bank opposite the town, and constructing a breakwater on the 
north in the direction shown on the map. This breakwater would 
protect the entrance from the north-easterly weather, and at the 
same time steady the tidal current along the south side, thus 
forming a deep channel near the town, and by the increasing width 
of the harbour, the force of the waves in time of easterly gales 
would be broken; the current at the same time would be focussed 
at the entrance, and be enabled to keep down the bar. With 
skilful handling many of the inlets that are now practically closed 
for navigation might be made available, and those that at present 
can only be frequented by the smallest craft might be used by a 
much larger class of vessels. But in all cases the first prin- 
ciple to be kept in mind is that the battle has to be 
fought with the waves. As to the best system of carrying 
out such works as are pro in this paper, great strides 
have of late years been le in this branch of civil engineer- 
ing by the use of large concrete blocks, breakwaters having been 
constructed at a altogether unknown a few year since. 
Thus 710ft. were added to the Manora breakwater, Kurrachee, in 
less than four months, by the use of concrete blocks of 27 tons 
each, placed in position by suitable machinery. At the same time 
this work was carried out at a very moderate cost, compared with 
similar work under the old system. Many other instances might 
be —— where, by the use of concrete in its different forms, 
works have been rapidly constructed at a moderate cost, that 
would have been well nigh impossible to carry out, except at an 
enormous outlay, but for the aid of this most valuable material. 
Another advance has been made in the direction of cheapening 
such works by the use of large mattresses, made of fascine, which, 
when sunk in position, prevent the sand from being washed out. 
Layers of stone are placed on these mattresses, which in their turn 
are covered with other mattresses, the work being thus well bound 
together. This system has been used with great advantage in 
America, and has recently been adopted in Holland, where the 
extensive works at the mouth of the river Maas have been carried 
out on this system at a very moderate cost, and at the same 
time giving great satisfaction. In conclusion, the author’s apology 
for bringing this subject under the notice of the Royal Society of 
New South Wales, is its vital importance to the best interests of 
the coast districts of the colony; the improvement of the river 
entrances being the principal work ni to develope the 
resources of these rich agricultural lands. From valuable instruc- 
tion in the principles that govern the movements of solid matter 
held in suspension by tidal and wave disturbed water, imparted by 
Dr. James Thomson during an engineering course at the Glasgow 
University, and from careful study of the subject extending over 
several years, and from personal inspection of many important 
harbours, the author is convinced that all that is necessary to 
ensure in the treatment of our different rivers is: ‘* The 
close observation of physical features and effects, and the adoption 
of means to assist the operations of nature instead of opposin; 
them ”—that is, as expressed in the charter of the Institution o 
Civil Engineers, ‘‘ directing the great sources of power in nature 
for the use and convenience of man.” 

The usual votes of thanks to the authors of the papers concluded 
the meeting. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 10th. 

DvRrinG the past six days trade developments indicate a general 
reduction of price of fuel and material. In manufacturing 
channels the most important is the weakening of the anthracite 
combination of several furnaces by the presidents of the companies 
to agree upon a basis of production and ere for the ensuing 
year. The manufacturing interests are loud in their protests 
against monopoly control over the anthracite coal-fields, and it 
would not be surprising to see legislative proceedings once more 
inaugurated in order to break this combination, which for nearly 
ten years has been successful in maintaining high prices. Several 
causes are at work, the chief of which are, that the general 
manufacturing and domestic demand has fallen off considerably. 
Bituminous coal-fields have been largely developed in Pennsylvania, 
Maryland, and West Virginia, resulting in sh competition 
between the two fuels, bringing bituminous to 3 dols. 50c. per ton 
in Boston, and 2dols. 75c.in New York. Manufacturing require- 
ments are now met with what, heretofore, was refuse coal; sizes 
known as Pea and Buckwheat. The coal companies can mine over 
40,000,000 tons of coal, but with a demand of ly thirty million 
perannum. Competition is better, and outside coals are crowding 
the anthracite markets, and outside irons are threatening Pennsyl- 
vania irons. Manufacturing interests are confident that the present 
reign of high prices in raw coal will soon come to an end, despite 
the combination, and fromany impartial standpoint, the probabilities 

int strongly that way. In iron the usual January demand has 

nm postponed, and furnacemen and millmen in all branches of the 
trade are very short of orders, and as they will not run without 
assured sales, a great many mills are idle, and a probable shut- 
ting down of furnaces is under consideration. One or two 
local enterprises are calling for structural iron, for local rapid 
transit purposes; between two and three thousand tons, in all, 
ill be wanted. A number of rail mills will remain closed indefix 
nitely. Steel wire rod is under good inquiry. Stocks are ample and 
prices firm. No.1 foundry is selling at 18 dols.; No. 2 at 17 dols., 
in the exchange. Arrivals of Scotch iron have been extremely 
light, and prices are weakening. Gartsherrie, nominally 21 dols.,. 
to arrive ; Glengarnock, 19 dols. 50c., to arrive ; Eglinton, 19dols.,, 
to arrive; Clyde, 19dols. 50c., to arrive; foreign Bessemer, 
19dols. 50c. to 20 dols., according to brand; Spiegel, 26 dols. for- 
20 per cent. 

The Chicago rail mill will resume in a few days. Its production 
for the past year was 147,000 tons of ingot. The Pennslyvania. 
il mills, through their representatives here, report fair inquiry: 
for summer delivery, but small orders for prompt delivery on a. 
basis of 29dols. There is a decided improvement in commercial 
circles, and in manufacturing circles there is a spirit of improving: 
confidence. Wheat has advanced in sympathy with forei 
markets. The farmer will hold stocks for better prices. The: 
visible supply is forty-three millions, against forty-five million 
bushels for same time last year. Cotton is improving and wool is. 
firm, and manufacturers are making larger purchases. Co: 
will not interfere with business interests by the agitation of 
Radical legislation, and nothing but the most urgent legislative: 
Saw will be met. 

dvices from the interior to-day, by telegraph, indicate a 
slightly improving demand in the agricultural districts for material 
and merchandise of all kinds, and the local and tide water jobbing. 
interests are meeting with more favourable inquiry for stocks for 
spring requirements. The probabilities are more favourable this 
week for normal activity in all channels of trade. The abundance 


of money and the low rates of interest are favourable to further 
improvement, The failures of small traders are on the increase, 
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but this course is as favourable rather than otherwise. | some excitement. The ironworkers in the east end of Wolver- he Sain and colonial branches of the Amalgamated Society 
ilsnvilehniiae nt lig ao aenaged cela, enetnaagidiion tak ceenteaad | eaeiaenans wey teay aaiease ahaa aca 

is un e are sui vation, and some or e, and very man ces at a reduction in wages. 
cs = aes of relief is contemplated for em and ‘their families. In the coal A i, a fair amount doing; but still business 
The annual pecan v4 ee , Tame, _ Rea wei is only moderate _ Bn era of the year, — ons = - 
ERAL Drainage Board was held on Tuesda e estimated expenditure | more than main at late rates. e better ies of row 
THE IRON, COAL, AND GEN TRADES for the forthcoming year was £53 000. After deducting the esti- | coal are moving off tolerably well for house fire Gummgiien. The 


OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent.) 
Business in the iron trade is 
~ btn 

oliday s 

of the eae mame ao 
condition of the market gives cause Seconeroaiadion: 4: that 
— are appearing of an increased this quarter 


Orders are being placed a trifle more freely this week for finished 
iron, since merchants can see their way to —— 
more clearly than a fortnight or so ago. ere is, however, an 
utter lack of spirit in the trade, and the prices attached to 
a ely muiries are as wretched as ever. The demand from London 

oe ay the quiet state of the Australian markets, and Liverpool 

orders evidence the severe depression in the North American trade. 
Tronmasters are to meet merchants wherever it 4 
possible in the matter of price rather than let the inquiries 
other dis but in many cases the rates offered have sti to be 

Specifications in fulfilment of orders previous! 4-7 are not 
easy to get in. If they were, there would 
employed labour about the ironworks. Yet the cae 
ly pretty well engaged on work for the galvanisers, 
or local consumers of working-up sheets. Messrs. Jno. worn 
and Co., who roll sheets here for ae 
works at Bristol, are 7 are em) some 700 men 
with exceptional regularity. The recent removal of severe compe- 
tition in some local directions is welcomed by the sheet 
-_ liye ny Common sheets, singles, are quo’ 

ton less is freely accepted for good orders. 
ae BT Te . to £7 12s. 6d., and lattens £8 10s. 

Prices of galvanised sheets are in buyers’ favour, and the demand 
is tame at date. Ordinary qualities of 24 gauge, bundled, delivered 
Liverpool, meg ng ww yy wood 
in their list for this 


15s. to £11 1 More and Co., 
10s. per ton, and of 26 and 28 g., £1 per ton. 


month, show a reduction in sheets of 24 g. of 


Their new quotations for 24 gauge are £12 5s. to £12 15s.; 26gauge, | chester 


£13 15s. to £14 5s.; and 28 gauge, £14 lis. to £15 5s.; while 
soem te woted £16 15a to £1? be; all delivered Liverpool or 
flat sheets are £15 for 24 gauge, 
E16 for 26 gence, Bik £18 ocean ot Or Se 
while their ‘‘ Anchor” brand of galvanised tinned sheets are £17, 
> eae. according to gauge. 
In the bar trade the demand is running on small sizes of common 
a se fg Ge he 
e ear e m ts. 
Seconi‘clas bars are: weak and variable, acrording ~ 


to makers’ 
circumstances ; carne Se seer ese Se eee wy on 
basis of £7 10s., with £8 2s. 6d. 


bars remain 
nominal for ey Eo s wy but with a limited 
business. Tas ketene aedioe ot oben Sen enone Oar 

H are not brisk, but some moderate lines have been given 


auhdily ensk to thaupien oF Lawton agents buying for the Aus- 
rons ages Bedstead hoops are in call for local 
consumers, but coopers’ hoops are tame. Prices of 
export hoops et hon acne hie kee 
oe ep ge ey on Ee 
are in v pa ee Selling rates are to 
£5 15s. ‘Nai a daa ane Chain and rivet iron are 
in backward req 
nad ls cue tale the dhtsich with anne Scien, In most 
bulk it comes in as billets, slabs, and ingots to be rolled into sheets 
for stamping and for tin-plate making; while for working 
up purposes, the travelling trunk manufacturers and the rest make 
larger demands month by month. Its price is so low that a 
ior article can be manufactured of the material, and occasion- 
ae choad of chan ke deockin tae ee eek 
SR ns Deen Calg we er eae eae See aes 


hen, in April, the Staffordshire Steel and Ingot Company, 
which turns out the basic quality, has resumed work after the late 
boiler explosion, the addition to the current supply will be very 
cation. Pn late battery of ten boilers i 


is being replaced b: 

a battery of , and in other works im saben 
ape Hah yh to alike augment and tp nega: ly. 
i with briskness in those cases in w! the 


ab there ng on Native makers are not entering 
into new contracts on i terms, but rather than stock 
heavily they will accept prices to leave but a narrow margin 
= Me sen ar poy to 41s. delivered to railway sta- 
and good pony et Native second-class 
pigs are do. Yo Ss, , and common sorts 37s. 6d. to 36s. 3d. per ton. 
elsh scrap iron is slow of sale at 45s. delivered. 

PR ew ent trade is unrelieved, and rates are with- 
ae ge Common forge coal is 5s. to 5s. 6d., and inferior, 
6s. to 6s. mill coal is 7s. to 8s. , according to the locality where | em 

mined. — Furnace coal is 8s. to 9s. ” Best rough slack is 4s. 6d., and 
fire engine slack as low as 2s. per ton. Cokes are rather easier on 
oo ae Derbyshire and PSedighinn fenunte stale 200 15s. 
delivered, and Welsh furnace 14s. 6d. 

The millmen at the ironworks are doing their utmost to keep up 
their — qyentin. A few of P ae Sam ply have, with the 
consent of their men, recently vate arrangements 
which reduced the yg? memey meer a This having come 
to the knowledge of the en’s Association, a meeting to protest 
against such action has just been held at 8 gen pele 

ly condemning it was passed. The men affected promised 
not to go to the works again. Another resolution was also passed 
suggesting that some united action should be taken to prevent these | as 
i none ema. 

The sliding scale agreement in the Cannock Chase coal trade is 
to be revived. The masters refused to continue to support the 
Conciliation Board unless the men would consent to a new scale. 
On Tuesday, therefore, the operatives instructed their delegates 
to uest, with a minimum fixed at 
2s. . per stint. The delegates are also authorised to make any 
amendments in the basis that they may think desirable. 

tions a sbeeeins a maton anh of te Beagles 
coalfield, which has for some years been abandoned, have been 
actively begun by Messrs. Hopley, of Madeley. They have taken 
over 3000 acres at a a Sir T. Meyrick, and they are 
now getting out water, tting the works in order. 
Ree eT nm tg 


<<a a , 

A small strik aa © proposal to reduce wages 74 per cent. 
has been begun by © operatives of two nail-asting firms in the | ” 
Birmingham district, and the men affected are being supported by 
the whole operative trade. Four years ago a reduction of from 10 
Tad Pi Apes qn g Asap gules page 
then promised to make no further reducti 


e. ee en workmen in Birmingbam are beginning to 


uiesce in the masters’ req 


ulge in very itable . The Relief Committee 
= stoneyards for them, but as is nearly always the case, 
the of the men are dissatisfied with the scale of pay. On 


wo Fem against ine a sted pe ten es yen and 
ing an exci! 

marched towards the 1 oa to fetch 

ever, the police got wind 


the workmen out. How- 
Seated and Gaponall hocnh aaah 


of | the number of members coming 





BR Ag 
“aw was issued for the ts) —— 
The di of the Union Rolling Stock pee 
will recommend for the half-year just ended a end at the ra 
of 10 per cent. per annum, with a 2 per cent. bonus for the ordi. 
md a. The directors of the Railway Rolling Stock 
avin 8 olverhampton, are only able to recommend an 
at the rate of 2 per cent. per annum for the past hal: 

all the Pottery towns and a ner nap e are to be 
united by telephone. =~ work is being taken w oe National 
Telephone Company, under the es ices of the —, 
Chamber of Commerce, and it is hoped that the ao on 
completed in about a couple of months. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—There is still no visible hs of improvement in the 
iron trade of this district, either present or ve. Here and 
there a slight increase of business is re , and a few fairly good 
orders have been given out since the commencement of the quarter, 
there are also inquiries in the market for delivery over the Ee 3 


but there oe oy oad any — of baying 
generally, and the year, so far, opened more discouragingly 
than has ’probably been known for = considerable time ro | 


= position generally con- 


Quoted rates do not go any a 
orders of any moment are only 


bee t ae figures, 
got at very low 
Monhantel lhaed ots leas eaaeg ook omer te 
on y, but of no ying, and gen 
ta a preteen pe ste ien uals tmenne | 
“en i small orders, and they still hold to 

fin and ais less cent., as their minimum quotations 
for forge and oan ities delivered equal to Manchester. In 
district brands, however, there are some very low prices spoken of 
in the market, ay orag rong yoda alge > oe ee bought 
at about 40s. per ton, less 24 per cent., delivered into the Man- 
ester district, although the leading makers ask fully 1s. per ton 
above this figure, and foundry brands are quoted at 42s. to 42s. 6d., 
less 2} per cent., delivered here. 

et ae . Pa eee nee ae 
very “yr some of the forges are only being kept partially 
employed. qualities of ordinary bar iron delivered into the 
Satebector district do not average more than £5 10s.; hoops are 
quoted at about £6 per ton, but in some cases could be got ata 
trifle less, and local made sheets average about £7 per ton deliv 


 o my last week’s ‘‘ Notes,” in referring to the introduction of 


ed steel beams and props in the place of wood for underground mine 


workings, the name of the firm which is carrying out the orders for 
this class of work should have been the Darlington Steel and 
Iron Company, and not the Darlington Forge Company. 
correcting this error, I may add a few further with 
which I have been furnished. In addition to the rolled stee} 
fins introduced for "use in colieree im the place of wood bean 
ay for use in collieries in the place of wood beams 
it is also executing orders for steel channel bars to 
— weaes the end of the girders for supporting the side walls 
where lateral as well as vertical pressure is met with. There is 
little doubt that the greater strength of steel, its lightness to 
eal neon e increased head room which, as I pointed out pre- 
apie “porns Heo ethen which will lead ultimately to a 
introduction of what at present is a novel feature in 
mask Kage intro A further di ment of the use of steel to 
take the place of wrought iron work in constructive purposes is | tracts 


= on in r ~—> —— en eenenge gr and 
lington an mpany recently taken an 
pate var. met nay a yee pe shaeuetaeeel section for the 


re of railway carriages for an Indian whee introduction 
of steel affords greater strength, with less weight on the wheels 
xles, axle-boxes, and springs, as well 


and a consequent saving to a: 
ns of work, must 


as to th ———< way, which, for ee 
prove a advantage over wrought iron, and there 
seem to he considerable scope for railway carriage and wagon 
designersi n the free use of steel channels, angles, bars, and sheets 
for constructive purposes. 
As regards the Sepeenne: Sates St ile Oetivced tet 
angen omaha ts the country, the opening of the year shows 
t very unsatisfactory prospects. In no single instance do the 
reports sent in from the various branches of the Amalgama\ 
Society of Engineers return trade as , and during the past two 
months there has been an increase o something like 2 per cent. in 
Bergh the books for out-of-work 
I ag hy Hn ree dhe hrough, th comes * tbe 
branch reports, them all t the lency is in the 
direction of decreasing activity rather than of improvement. The 
average number of members now in receipt of out-of-work 
out the country is about 
ester would seem to be in the best position as regards 
——— about 5 per cent. of the omehent in receipt of 
** donation efit.” One discouraging feature of the returns is 
the number of pattern makers out of employment, which is larger 
than has been known for several years past, and as the pattern- 
making shop is the first intake for new oa this may be taken as 
an indication that there is a dearth of new orders forward. 
se the pattern shop is the gn and the of the 
~ yee = uite as as t of the 
Aaland The “the monthly eae just 
the Steam I ers’ Society shows t foh, a0 tas os 
aaa of this toe are concerned, the number of un- 
employed remains without any very material increase, and the 
average is not more than about 3 per cent., but the tendency 
regards employment is in = same direction as in the 
pr png wal ranmeen = e _— sets forth that the 
new year not up, so far as it gone, any improve- 
ment in trade. In marine engine districts there was believed to 
be a slight improvement, but there was a perceptible decline in 
stationary engine building, as ist in other districta a de branch 
reports very forcibly showed; w hilst in districts a despondent 
tone was prominent. locunetinn engineers, .s ——— 
and cotton machinists were, however, kept busy. The report 
further add adds that the unemployed list was not ma 
from that recorded in December, and for this they ought to be 
teful, as the demand for labour was so limited at present that 
. was somewhat to know they had not a greater number 
of members out. Should, Sanaa a revival not show itself 
, they were afraid that want of employment would be more 
felt in their branches. 
emigration has recently been urged by some advocates of the 
wae sta of th the working as a remedy for the — 
tate of trade, so far as the workmen are 
few further facts taken from the reports of trades’ walon aneiatlin 
will be worth noting. tion is to be the remedy, the ques- 
tion arises where, ain the impoverished resources of the trades’ 
union societies, are the necessary funds to be found? And sup- 
oth » where can 


ered had nearly 


In | proved unsatisfactory 


programm 
id — of a labour representative to contest one of the 


per cent., and the district round | diary magistra: 


in | was one of the 





common sorts are, however, bad to sell for steam and forge pur- 
i+ , and are very low in prices. Engine classes of fuel are in fair 
lemand at about late rates. At the pit pit mouth best coal does not 
average more than 9s. to 9s, 6d. per ton; good seconds qualities, 
7s. 6d.; inferior sorts, 6s. 6d.; common round coals for steam an 
fo purposes, 5s. 9d. to 6s. ; bburgy, 4s 6d. to 5s.; best slack, 4s. ; 
and common sorts, 2s, 9d, to 36. per to’ 
For shipment there is still a tolerably good demand at low 
_| prices, steam steam coal delivered at the high level. remem or the 
arston Docks, averaging about 7s. 3d. to 7s, 6d. per ton. 

Barrow.—I have to report a continuance of the steady but quiet 
tone in the hematite pig iron trade of the Furness and Cumber- 
land district. Makers are quotin; ing rather higher values, 46s. being 
the quotation for parcels of mixed Bessemer net at works. The 
output of the furnaces is steady, but only three-fifths of the 
furnaces are in blast, and the mages is quite equal to the 
demand, while stocks remain large, although as Beem gee with 
the position two months ago, they have been reduced. The con- 
tinental inquiry is limited, although some large parce! is have been 
sold in that quarter, but the home account, although shown to be 
quiet so far as immediate business is concerned, is, nevertheless, 
not without spirit, as shown by the ot a gp hich, while not 
resulting in much business, is ong 2 A checked in this way by the 
desire of makers to refrain from a See consignments at 
the increased value which makers now place upon them. The ste1 
trade is busier than it has been, and orders are fairly held both in 
the rail and merchant departments. The output of steel is below 
the average, but it is expected to increase after the season has 
advanced a little. The shipbuilding trade is dull. Finished iron 
is in limited demand. ian ore finds a poor market, _— rang- 
ing from 8s. 6d. to 10s, per ton net at mines. Coal and coke have 

uiet but steady sale at late values. Shipping is inactive, and 
freights are at an unremunerative rate both for foreign and coasting 
shipments. Mr. W. 8. weg “ha decided to retire from his position 
as manager of the Barrow ematite Iron and Steel Company at 
the expiration of his three years’ term of office in April next. 
e directors have officially intimated their satisfaction at the 
imgooceavente Mr. Davy has made in the mechanical part of the 
works during their re-arrangement. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tur Denaby Main dispute still continues, and the various 
———- made for its settlement appear to fall on indifferent 

The latest proposal comes from one who says that he has 
years’ a and management of extensive 
collieries in id and Wales, and as he is not in any way con- 
nected with the Yorkshire district, he claims to be fairly listened 
to by both sides. He earnestly advises the men to lose no time in 
asking their employers to arrange for the pit to be worked by the 
single-shift system. The double-shift, he contends, has always 
» “and is likely ever to be so.” If the 
masters concede this oc he strongly urges the men to go to 
work at once, and aw A and honestly try the system proposed to 
them, and and which he believes “is correct and proper, and will result 
in being mutually beneficial.” 

An official of the Wharncliffe Silkstone Collieries states that 
they have never experienced a winter season in which the demand 
Te eens tek In reference to a state- 
ment that the colliery have had to commence working 
two shifts a day to supply so ae ll and that “in addition to the 
extra output, a large quantity of coal is being filled up from 
stock,” Iam not surprised to find an authoritative denial. The 
—yt: it turns out, is ] entirely for gas con- 

or which extra — are always required at this 
season of the year. he non like ourselves,” adds the 
official, ‘‘ ae Ry the fact that the season is very bad for the ton 
coal trade, and the outlook for the year is not better.” 

Meanwhile, the miners have met in conference at Barnsley 
where delegates attended from nearly every mining district of 
Yorkshire. There was no lack of subjects for discussion—the 

e ranging from unsatisfactory coroners to the appoint- 

ings. 
Mr. Benjamin Pickard, secretary of the Yorkshire Miners’ Asso- 
ciation, has been selected as the miners’ candidate, and a fund is to 
be raised to meet the ex nses of his election. Mr. Pickard is a 
strong man from the colliers’ point of view. He has been con- 
spicuous in all agitations for obtaining advances and resisting 
reductions in wages. At the conference he contended that the 


for stock 


ted | Employers’ Liability / Act should require the managers and officials to 


prove that they were not to blame in the case of an accident, 
instead of the collier having to prove their liability. He also 
insisted upon ‘‘a daily inspection”—I suppose he means an 
official inspection—of mines, and not, as it was done now, ‘ by a 
man who aa be twenty, thirty, or fifty miles away,” which 
appears rath er & paradoxical way of payenn it, He complained of 
coroners’ courts, urged the necessity of a change in regard to stipen- 
i tes, and closed by declaring that the miners were 
determined to have a power equal to any body in Yorkshire. If 
0 cpm are yaw determined io return a candidate they are 


wht tthe Sheela. Chamber of Commerce on the 15th inst. a letter 
was read from Lord E, Fitzmaurice, M.P., upon whom a deputa- 
tion had recently waited, urging that the present moment was 
favourable icomneel efforts to obtain from the Spanish Cortes 
the ratification of the protocol of December, 1883. rd E, Fitz- 
maurice wrote to say that the negotiations at Madrid had 
ly terminated in that result ene Her Majesty’s 
Government had to apply to Parliament to raise the limit 
of the one shilling duty on wine from 26 to 30 degrees, and the 
Spanish Government had agreed to appl — — to grant 
3 de pe favoured nation treatment” to Provision 
had also been made for subsequent sr ol vnich, if success- 
ful, might be expected to involve further modifications ‘of the wine 
duties in the United Kingdom, and a revision of the Spanish tariff 
with the view to promote trade between the two countries. This 
information is very satisfactory to Sheffield manufacturers and 
merchants, whose business with Spain has been greatly crippled of 
late years by the unfair prohibitory tariff of that coun 
Mr. Frederick Brittain, one of the vice-presidents, an Mr. J. E. 
Bingham, the Master-Cutler, brought before the Sheffield Chamber 
of Commerce a resolution as follows :—‘‘ That a memorial be pre- 
sented to the Prime Minister, praying that her Majesty's Govern- 
ment will invite to a conference, to be held in ph ra: wom dv smd 
: | from all her aS : 
dencies for the purpose of consid e path meng of esi 
ing a Zollverein or Customs . means of which absolute 
free trade might be a ween all parts of the British 
Empire; and, further, of considering upon what conditions the 
ace and manufactures of foreign nations should be admitted 
into the British Zollverein.” The “The vesstution was subseq 
amended by the omission of the word “‘ absolute ;” but even in this 
amended form it was lost by a —— of one. There Rend - 
understand, a very able and animated discussion on the agen 
but as the were not open to the press, the 
mothe Penistone ao wee ed mame brought into promi- 
way was again 
nence this week by the conelusion of Ree ie ee 
Mr. Wm. wood turner, of Sheffield, who 
that disaster on New Year's Day. Mr. 
Charles Sacré, the chief engineer of the company, gave evidence, 


juen 
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in the course of which he stated that the iron of 
the axle which broke—the » it will be 
eee sad joa ip Company 

—was “‘extremely g except that originall: 
it was brittle, cad would hace been better for ; 
little more work. He had had a piece of bos | 

ant from _ Bag >" and it was a 
en.” jury returned a verdict of 
oP aocidental death. 
Another broken axle—this time on the Midland 
poy ggg the Scotch express from Bristol 
to Glasgow, on Saturday y morning, to be two 
hours and twenty minutes late in arriving at 
—— is hig is ~ to have been 
ravelling a‘ speed, hen the trailing 
axle of the tender attached to the engine 
suddenly broke,.and displaced several check-rails 
at crossings near Ashchurch. Fire was seen to 
fly from the tender, and the driver drew up in 
time to prevent serious results. Fortunately the 
engine and omen kept the rails, Another 
nae was procu’ and the train, with a fresh 
attached, proceeded on its journ 

‘he skate trade has suffered very oa by 
the excessively mild winters of late Fw One 


of the t manufacturers, Mr. Frederick 
Harris, of the Eclipse Works New George- -— 
had nearly £2000 eked ju in these goods. 


was waiting for a good season and intended to 
retire from the business after his stock. 
The good season has never come, and Mr. Harris 
has been mentally affected by his troubles. On 
mag mo oe was found i in Whirlow 

» near She’ eld, the coroner's jury re- 
oe a verdict of “ Found drowned.” 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


Bort little business has been done in Cleveland 
pig: iron during the week. Prices were somewhat 
eat ine at the market held at Middlesbrough 
on but consumers were not tem 
— evident ieve that a lower level yet 
be reached. Merchants were offering No. op m.b. 
oy eo poy vg at 35s. per ton, and forge i iron 
Pd ton less in either case than 
~ the market of © previous week. They, how- 
ever, hold but little, and many of them would 
doubtless be glad to purchase themselves at these 
rices, if they could find smelters to sell, 
me makers have gone so far as to 35s. 3d. 
for No. 3, but the majority still hold out for 3d. 
to 6d. per ton more. ers are also asking 3d. 
to 6d. more for forge iron than merchants. 

Messrs. Connal and Ook .. of hf - %. iron at 
Middlesbrough decreased 1 the 
past = i and their Ry ing "Gadget was 
reduced 48 tons. 

The rough weather of the last few days has 
interfered with shipments from the Tees and 
they have, in consequence, — behind last 
month. The a5 rl tone pig iron exported to 
Monday last was 35, as against 40,047 
tons last month. Of Banh, tured iron and 
— 11,687 tons were shipped up to Monday 


The manufactured iron trade continues dull. 
Prices are precisely the same as last week, and 
but little business is proceeding. Messrs. Jones 
Brothers have re-started a sheet mill and eight 
furnaces, and at Messrs. Dorman, Long and Co.’s 
Britannia Works at Middlesbrough, several addi- 
tional puddling furnaces have been temporarily 
set to work. 

The accountants’ certificate ievoed under the 
Cumberland Miners’ sliding scale agreement 
shows that the average net price of coal 
for the quarter ending Fant ag 3lst was 7°37d. 
per ton above the standard. Miners’ wages will 


therefore be advanced 24 per cent. 
The workmen at Messrs. Raylton Dixon and 
Co.’s shipyard at Middlesbrough have to 


accept the reduction of 5 cent., which 
they received notice last week. At Stockton and 
ages sar the men have consented to the follow- 
ing reductions, viz., 74 per cent. on payments 
for bending frames an shells, but no alteration 
in boss and oxter allowances ; 5 per cent. on 
»laters’ wages; 5 per cent. all round on payments 
or ca "and rivetting. Time wages to 
remain as at present. There is still some diffi- 
culty with the drillers and helpers, both on the 
Tees and Tyne, but it is hoped the matter will be 
arranged without stopping the yards. 








NOTES FROM SCOTLAND. 


(From our can emngennens.) 


Tue pig iron trade has again been very = = 
the past week, the demand beh being os 


both home and foreign —— 
business in warrants, so far 5 ose sed sooner 
are concerned, is in an e 


state, and the tendency of quota A is backward feared. 


ward. The shi trade i 3 Scotch is 
small, the sad webs vege yeh 


of 1 
The inyuiry fre from: the United States does not show 
any improvement, although there is every induce- 
ment to fea A, igs to New York at present in the 
fact that freights are in some cases nil, the iron 
being accepto as as ballast. 

Business was done in the warrant market on 
Friday last at 42s, 4d.  & 3. an. The 
tone of the market was flat on Monday, at 42s. 1d. 
to 42s. 2d. cash; while on iness took 


yaee af . Sd. to 42s. 2d. » was 
on singeies Some cash, 4 


—Thursday—the quotations were 42s. O}d. to 
to'42s, 1d. cash, chee with t 42s, 
The market values of ih yer a. of 
’ iron are as follow: » f.0.b. at 


Patient pet bem» Me. No. 1, 52s, 3d.; No. 3, 47s. 3d. 
6d. ; Langloan, 56s. 6d. 6d. and 
51s. 6d.; ed aly a 6d. and 47s.; Calder, | t 
52s. 6d. and 47s. 6d.; Carnbroe, 49s. and 46s. 6d.; 
Clyde, 47s. os Sin Monkland, 43s. and 41s.; 





to the dull state of trade the ironmasters 
the desirabili 


serene cetera ae sctvty, 
a large proportion e ou! being for 
Four engines and tenders, valued at £12,000 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*.* It has come notice that ipplicants of the 
were despatched from G ww a few da: one | 2a come to our tment, for Patent rf 
Sydney Rod tases worth £5100 for Bom have caused much w annoyance, 
The demand cand fr abroad inthe cas of cat iron both to themselves and to the P o, by 
sinc, sal sleepers, &c., is somewhat giving the number of the page of THE ENGINEER at which 
hat’ taut tow 4 ine shipments are being | ‘* eect! taakaccah aged 
bm. of orders ree, fh hand. om aa of 
mistake has been made by looking at Tum Encineer 
coal od gg abd» < S Index, and. giving the numbers there found, sobich only 


=. Despite = lack of io pve — 
acturing purposes of a general nature, the inlan 
business {poe eaperee’ Aas and with it and a 
good shi) trade, most of the collieries are 
making tolerably good time. At G a ~ 
week’s shipment of coal exceeded = 


Greenock, 115; Grangemouth, 2671; Ayr, 3090; 
and Troon, 4111 tons. There is practically no 
aiheuotlan te atone, 


Messrs. Merry and fhame are extending 
their workings in the wa bourhood of Irvine, 
with a view to the extension of the output of 
what is known as “ blind ” coal. 

The coalmasters of Fife sna tinbiensine have 
held a meeting to consider a that the 
He | wages of the miners be further reduced. A long 
discussion too on , and it is said that consider- 
able diversity of opinion prevailed, but it was ulti- 
mately agreed to make no change in the rates in 
the meantime. 

With the opening of the year there came a 
decided improvement in homeward freights, and 
the circumstance was acce by many as an 
indication that we were about to experience a 
revival in the shipping trade. The freight market 
is again, however, considerably weaker. For the 
carriage of goods outwards, very low rates are 
accepted, and there is a notable shrinkage in 
general trade, which it is hoped will only be tem- 


porary. 
A considerable number of new vessels, mostly 
of small size, were launched from Clyde ship- 
this week, and several orders have — 
ked ; but there is not much change in th 
general ‘aspect of the trade, which continues dull. 
On account chiefly of one or two firms having 
withdrawn from the arrangement to reduce 
wages, the reduction, which was to have taken 
effect on Monday last, has been postponed for ten 
days, and the employers are in the interval to 
receive deputations from the workmen with regard 
to the subject. 








WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 


Very little attention has been given publicly 
to the proposed a: tion between the Bute 
Docks and the Taff Vale Railway system. After 
the first announcement the whole thing seems 
to have fallen into obscurity. I — = bp 
that it will be severely 
be quite equal to that of he Barry D “an 
as far as Wales is concerned, will be the biggest 
fight of the session, I have i of some of 
the opponents. The pH gens be Sir George 
Elliott. Lord Windsor the G Great Western 
Railway will figure also amongst the chief in 
opposition. 

As the coalition will to some extent relieve Mr. 
W. T. Lewis, it has been suggested that he should 
be enya if possible, to we one of the 
a oo oe —— in Parli 

ot their ponte ts 9 as in the case 
of ‘one shire, and colliers are making strenu- 
ous efforts to get ‘‘ Mason,” the Rhondda miners’ 
agent, to contest one of the new districts as 
parliamentary representative. I expect the coal 
industry will be disturbed shortly, as the colliers 
are divided in their choice of men. 

Important changes are announced. Mr. David 
Evans, of the Rhymney Works, is now publicly 
stated to have accepted an important post at 
Barrow-in-Furness, and Mr. William Jones is 
rumoured as retiring from the more active duties 
of general manager at Cyfarthfa. 

should not be surprised at other changes at 
Cyfarthfa, seeing that Mr. William Crawshay is 
now heir at Caversham Park consequent on the 
death of Mrs. Crawshay, relict of William 
Crawshay, the iron king. 

It is gratifying to record that a steamer is now 
at Ne + Mon., loading 3000 tons of steel rails 
for cutta. This is the first tolerably good 
shipment we have had for some time. 

ere is not much lifting of the clouds in the 


steel or irontrade. Business, practically, is a om 
the same. The College Wor! Liandcft he 
been closed. These are excellent little we on 


Mr managed, but the bar trade is everywhere 
A Te is anticipated at Monmouth 
Seaped and plate Works. Notices are up for 
cessation of contracts at the end of January, and 
this means ayo or stoppage; the latter is 
Against these gloomy signs I have to 
place the prospect of tt the Garth Works let, 
and the certainty of De Bergue’s old works 
taken for gs and boiler works. These 
be carried on by Mr. Williams, of the Linnie 
saint Works. 
eee es ret coming into note. With 
we _exception of Ll Shenkin, the Aberdare 
collieries are now at full work. In the Rhondda, 
—_ has suffered much, there is an a 


week, in pried say to id 600 tons; from 

| made 30,000 tons; and from Swansea, 35,000 
tons, Seventy- five vessels came into Swansea 
last week. Patent fuel trade is better, but small 
steam coal is not so good. 
PP nen — in reveling with yen and 

ere are grave fears pre with rega bg 
thing like = i Salas Sede ix the rt 

e . ‘orts are le in 

United States to make black plate, and, nein 
states, with some degree of success. Hitherto 
poe have ¢ enjoyed i. er almost oe make, 

ving the varieties o! necessary for making 
the best kind. 

"art coal ices a Aes Daryn 

6d. to 10s. 6d.; No. 2 6d.; No. 3, 

Patent fuel price,’ 10s, be ee eels 
demand, 


refer to the pages, in zoe of turning to those pages and 
JSinding the number of the Specification, 


Applications for Letters Patent. 

*,* When addres have been ‘‘ communicated,” the 
"name and address of the communicating party are 
printed in 
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426. Fuses, D. F. Do Woolwich, 

427. Fexeper for Liquip Hoxpers, W. Foxcroft, Bir- 

aon. Beery B J. 8, Ed, ham, 
|AFETY BICYCLES, ige, 5 

429. Winp1no Yarns, B. A. Dobson, igre ood 

430. SOWING SEEDS and Manveeg, D. Tones, L mn. 

% Compounp Marie Stream Enorngs, A. CU. ‘k, 


432, CLock and Watcx Dats, J. Eshelby, Dublin. 
438. AUTOMATICALLY-CONTROLLED SAFETY PERAMBU- 


434. Toorn Brusu, J. 7 ienley-on -on-Thames. 
d other Wuistizes, J. Hudson, Bir- 


486. DisH-cover Hanne, &c., T. H. Daniel and T. R. 


, Birm' 
487. ToRPEDO RAILWAY Sicwa.s, T. G. Palmer, London. 
438. Steam Pumprnc Enornes, 8. G. Browne and W. 


Boby, London. 
beck, London. 


439, KING-INK Penciis, H. W. 
440, Writine Inx, L. H. Armour, Lon 
441. naa &c., Postace Stamps, A. B. Calder, 


“ a Pressure to the Covers of 8110s, C 
F. Ro , Halifax. 


443. Rotary Motor, J. Poyser, London. 

444. Raisixc and Forcine Water, R. Balcombe and 
N. ibe, London. 

445. SMOKING Pipes, V. P. Ead on. 

446. Suirts, J. E. Jones and E. H. Jones, London. 
447. Purtryinc VeceTaBLe Fats and O1s, W. P. 
Thompson.—{C. Hellfrisch, Offenbach-on-the- Main.) 

448. Tramway Ratt CLEaners, T. Hayes and F. Salter, 
mg 7 erpool. 
449. Patrerns for PLate Movup1xe, G. Oulton, Liver- 


Pg Stove, J. Yeadon, London. 

451. Bow ig Rae Gear, C. A. Ganthony, Richmond. 

452. Rupper Fasteners, C. A. Ganthony, Richmond. 

458. Repucine the Heat of a Bopy of Water to an 
EquaL TEMPERATURE THROUGHOUT, H. J. Worssam, 
London. 

454. Borrte Stoppers, H. C. Walter, London. 

455. Pruxtinc TELecRaPu, G. M. Hathaway, London. 

456. Proviprne a Means of CoMMUNICATION BETWEEN 
Dear and Dums Peopte, H. W. a, London. 

457. Geweration of Etecrricity, G. F. Redfern.—(A. 
Bernstein, Frankfort-on-the- Main. 

458. Pickine Straps for Looms, T. Fryer and J. W. 
Bairs' mdon. 

459. Movine Toy SxipPine Ficures, C. L. Watchurst, 

460. TURNING, &c., Screws, &c., E. P. Baville and H. 
J. Petit, London. 

461. Suppers, &c., W. Lichfield, ints. 

462, MECHANICAL O1LERs, H. J. Haddan.—{H. P. 
Humphrey, United States.) 

463. CoNCENTRATING SULPHURIC AciD, 8. B. Bowen, 
London. 

464. Suspenpinc Hats ir Soxes, G. Vuitton, London. 


465. ComBINED TRUNK ana Bep, G. Vuitton, London. 
ay Looxinc Guass Swive.s, J., J. W., and J. Mark, 


on. 
467. i Toes, H. Bradbury, ag pol 
468. Cartripces, H. F. Clark, 
469. bap eh ae for jee ek Water Pires, 
as J. G. Whitehead, London, 
470. ‘Szovnixe pool &c., in Frames, B. Maddock, 
mdon. 
471. BLeacnine Wess or Yarns, W. on London. 
472. Arr-Gas Apparatus, J. Imray.—({P. J. Carmien, 
Tsay. 
473. a -KEEPERS, A. J. Boult.—(J. Fischer, Vienna.) 
474. Connectinc Parts of Furniturg, &., A. J. 
Boult.—(V. Coll, Tarbes.) 
475, FEED-WATER "HEATERS and Economisers, A. R. 
and F. R. Donisthorpe, and G. White, London. 
476. MANUFACTURE Of ELT, A.J . Boult.—(A. Munzingcr, 


Olten.) 
477. Passtne Arr into Casxs, &c., J. P. Kendall, Roe- 
mpton. 
478. Sarety UNSPILLABLE Lamp, W. Stobbs, London. 
479. oe of Iron or STgeu, J. L y Sarda, 
on. 
480. DistnrEGRATING, &c., DiaMonDIFEROUS SoIL, &c., 
H. J. W. Raphael and J. Syme, London. 
481. Gas Cuecks for Prosectizes, C. K. Farquharson 
and R. R. Gubbins, London. 
482. Fiexrste DrapHracms, R. R. Gubbins and C. K. 
Farquharson, London. 
483. ENsurinc Unirorm Tension of Warp THREADS of 
Looms, H. Gardner.—(Z. Fleurot and £. Vial, 


ok Goblawis: &c., Force in an Exvecrric Circuit, 
a 8. Williams, New Jersey, U.S. 

485. ELEcTRICAL Accumu.ators, J. 8. Williams, New 
Jersey, U.S. 

486. Paseccmse Devices in or between Sueets of 
Grass, J. L. Hancock, London. 

487. MAINTAINING Direct ELECTRICAL COMMUNICATION 
between the SHoreE and any VesseEt, F. Le B. Bed- 
well, London. 

488. Manuracrure of Woven Fasrics, H. Benn, 
London. 

489. Fatse Suet Fronts, A. M. Clark.—(G. W. Lee, 
US. 

490. PorTaBLE Foipine Bepsteaps, J. Dixon, London. 

491. NrrRo-cELLULOsE CompounD, W. V. Wilson and J. 
Storey, London. 

492. Surrt Cottars, W. D. Butler, London. 

493. Vatves for Pumps, &c., W. R. Lake.—(A. Riedler, 

achen. 


ay Friction A eo W. R. Lake.—(W. Van V. 


on ‘ACILITATING the Controt of Raruway or other 
Ticket Orrices, W. R. Lake.—(J. Miiller, Schaf- 


hausen.) 
496. Comss for Fiax, &., W. F. Hall, London. 
14th January, 1885. 


497. Rage ro of Spent Oxipes of Inon, &c., J. 
Robinson, Li 

498. WHIP docmnen . Cottrell, sen., Bristol. 

499. STrrRING and "Mixine Fiurps, &c., F. B. Welch, 
Manchester. 

500. Bortine Sucar, F. B, Welch, Manchester. 

501. Roastinc Correr by means of Gas, T. Fletcher, 


iter. 
502. Crock and WartcH Du11s, G. A. Fisher, Birming- 
503. Artists’ Easets, H. W. Se Liverpool. 
504. Knapsack, G. Warner, Paris. 
505. SyPHON Water WastE PREVENTERS, M. Syer, 
606. ELevator Bucxars, 8. 8. Stott and R. Birtwistle, 
Manchester. 


607. Dimiisnixe the Fricrion of the Cums in Hawse 
Pires when @ Ancuors, A, A, McDougall and 





F. Thompson, Glasgow. 





=> NEEpizs, J. 
Puoroankenie Sackines & Ours, W. H. Marshall, 


= Furnaces, J. Riley and W. Crossley, Glasgow.— 

se Pe BEwis and Gongs, 8. Snell and W. Hickin, 
on. 

512. Bicycie Bes and Gonos, 8. Snell and W. Hickin, 
London. 


513. Oscituatinc SuutTrte Guarp for Preventixa 
Suurries from Fiy1ne, G. Bradley, Oldham. 

514. Drivine the Fryers of Spryninc Macutyes, J. W. 
Dawson and H. —s Manchester. 

— oe ayo &., Pans of Eartu Cirosem, D. 


PS, 
Oy, Cosecee and Dirrusinc Hear, T. Pickup, 
519. Tarcets and Burts for Rirte Practice, R. Thom- 


son, Glasgow. 

as —e€ Smoxe Test to Dears, &., F. Botting, 

ndon. 

521. Crrcurr Ciosers, the Hon. dig T. D. Brougham 
and J. K. D. Mackenzie, Lond 

522. Exvetopsgs, J. Hodgson, led 

523. Cueckine Apparatus, J. Lott, London. 

524, CLEANING CARPET, T. J. Stewart, London. 

525. LirHocrapuic Stones, H. Maclure, London. 

526. Wispow Rack Puueys, W. Hitchin, Birming- 


PeramBuLator Jorts, L. LiHollier and T. 
gene mB 


> DistrrpuTinc or TurNinc-over Gram, &c., P. 
529. LzzTiNa, nga and Preservinc Beer, 8. 


530. Masts, R. a Birmin 
581. Fitmsc Accounts, R. T. W. Cave and J. Harrison, 


London. 
532. Twistep Guw and Pisrou Barres, W. James, 
London. 


583. Brusuine the Bais of Sixx Hats, &., RB. J. 
Jewell and H. W. Casperd, London. 

534. Stopper, W. Cullman and A. Sieber, London. 

535. Wispow Sasu-Live Fastener, R. Henry, London. 

M bye - be ag ee — for Musica, InsTRUMENTS, P. von 

587. tes Parker and A. Bladon London, 

588. Vexocipepes, A. C. Sterry, London. 

589. Ptanororres, C. Collard, Londen. 

540. Clocks and Warcues, P. Bettle, London. 

541. Lysectine, &c., Gaszous Fives, R. M. Deeley, 

Robins, London. 


jun., and J. J. 
542. Lawn Texnis Net Posts, G. G. eoeeen Senden. 
543. Gas Motor Enotneg, F. F. J. Odling, London. 


544. Fixine REELs w » Fasawe he T. 0. H 
i po , ughes, 


545. nae Micro-orcanisms, &., from their 
josmee, 2 . R. Shillito.—({Dr. K. Milter, Kupfer: 

mmer. 

546. Cases for Nggpies, &c., J. Co Birmingham. 

547. Waxine and Or_ine Paper, TT fasoe and W. 
Rawlinson, London. 

548. SumuttangousLy ALTeRmnc the Distance APART 
of Toots or Svrtnpies in Mouttipte DriLiine 
Macurves, R. M. Bailey, jun., London, 

549. Borrnc and Facine Raitway, &., Wuess, R. 
Hadfield, London. 

550. Trosses for SuPPoRTING WHEELS on ie 4 AX.zs of 
Raitway Veuicies, W. R. Lake.—(C. #. Eaton, 
United States.) 

551. Step and Borsterk Beartses for the Sprvpies of 
Sprsninc Macuines, G. E. Taft and H. F. Wood- 
mancy, London. 

552. Gunpowper, H. 8. Maxim, London. 

553. Pins, W. T Wise (ae B. Grow, United States.) 

554. SypHon, W. R. Lake.—(G@. Stollwerck, Cologne-on- 
the-Rhine.) 

555. Wanminc and Dryisa Boots or SHoxzs, R. E. 
Keen, London. 

556. Boots and Sxogs, E. C. Hutchings, London. 

557. Tune Expanpers, G. Sonnenthal.—(Z. Sonnen- 
thal, Berlin.) 

558. Pipe Wrencues, G. Sonnenthal and W. Keen, 


London. 
15th January, 1885. 


559. Sappie Bars, L. Rolleston, London. 

eh we Cy.inpricaL Rops, D. Massey, Man- 
c 

561. iinet Cream, R. Williamson, Kingston- 
upon-Hull. 

562. TELEGRAPH SiGNaL, &c., Potes, W. B. Incledon, 
Liverpool. 

563. Conveyine Butk Carco to and from Sutrs, H. D. 
Brandreth, Liverpool. 

564. UNHAIRING, &c., Hives, T. Wheelhouse, Halifax. 

565. SECURINO the Lips or Covers of Packing-cases 
an Boxes, E. H. pegs London. 

Preventinc Traps in Looms, D. Greenhalgh, 

Oralitan, 

567. Groovine, &c., the Suarts of Umpreias, W. 
Ronald, Bannockburn. 

568. ConNectiNG and Worxkine CycLomersrs, J. Har- 


rison, 

569. REVERSIBLE SPINNING Toy, J. ~~ Buckley, 

> Sream Hamuers, G. Stevenson, @ 

. Borrtes and Stoppers, H. B. Creeke and M. 

“hoe mpster. Burnley. 

572. ANNEALING Inon Castines, G. Asher, Bir- 
mingham. 

573. Courtine, &c., Venicies, T. F. Barlow, W. 
Schofield, and J. Royston, Manchester. 

574, WORKING Sienats, &c., J. Royston, R. Turner, 
and R. Webb, Manchester. 

575. HovuseBREaKING, &c., Prorecror, H. Schoolhof, 
London. 

576. BicycLe Sarety Guarp, H. Cockson, Liverpool. 

577. Wer Sprxninc Frames, J. B. Pirrie, Carrick- 


fergus. 

578. My nnd for Groovine Rouiers, G. F. Thomp- 
son, C 

~*~ GomprxaTion - orate Sreps, or Trestiz, 8. 


, Liverpool. 
seo. Barret Lock, T. H. Brindley, > 
581. Crocks, V. L. A. and ©. N. a 
Redier, Paris. 
582. TeLescorpic Lattice Wispow-cuarp, H. R. 
Be. thes, London. 
and Sxogs, J. Cutlan, London. 
ry Fastentnc for SrToprers ‘for Borriss, W. P. 
Adams, Barnes. 
585. DistRiBvrING Liquips, C. F. Claus, South Wim- 


586. Braxes, B.C. Evers.—(J. R. Baker, U.&.) 
587. CoMBINED TABLE, WaSHSTAND, of SIDEBOARD, C. 
Wilton, London. 


588. Goops WaGons, J. Strand. 
= See ree ae 
Applega‘ on. 
590. Fitters, G. Haycraft, Lyme . 
591. Jousmsa Tricyctes to form Tanpem, F. J. J. 
Gibbons. 


592. ARTIFICIAL FvuEL, J. Robbins, London. 
598. Exrectric Contact Apparatus, G. Binswanger, 


94. TRAVERSE Net, A. C. Travell, Nottingham. 

$08. Sream Enornss, G. Porteous, 

596. Looms, P. Young and J. Mathieson, London. 

> a TELEGRAPH CABLES, R. Aitken. 

508, Tooth, &c., for Puanina, H. E. Newton.—{4. 
Heurteir, Jeune.) 

599. Epcr-pinpinc, A. Keats.(J. Keats, Frankjort- 
on-the Main, and K. Schultheiss, Vienna.) 

600. Gas Apparatus, H. C, Turner, London. 

601. Urinisinc the Fatu of WeicuTs as Motive 
Power, J. Read, London. 

602. Watcues, &., H. Ellis, London. 

603. unc Apparatus for Guare-staxiwe Macai- 
NERY, F. Ley.—(B. L. Howe, U.S.) 

/ Sane for Makine Cuatns, F. Ley.(B. L. 

lowe, 
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= Covup.ine Rartway Garriages, P. Lindo, London. 
APPLIANCES Diet from Passive 


TING LIANCES, 
610. Gas Encines, J. H. Johnson.—(J. E. Lenoir, 


Paris. 
611. Compressinc Arr, E. Edwards.—(4. A. E. @. de 
Vicg De Cumptich, Turnhout.) 


16th January, 1885. 
612. Dynxamo-ELEcTRIc Macuings, F. Man- 
ES, Preston, 


613. TRE Heater, W. Fisher.—(Messrs. I. Bidwell, 
United 


States. 
614. Curowoscorss, R. M. B. White, Nunhead. 
615. AppLiaNnces for Ou. Lamps, J. Roots, 
616. MacHuiInery a Souipiryine Coat, &c., H. G. 


Fairburn, Cardiff. 
617. Screen for Divipixc Rooms into Szcrioys, W. H. 
Halifax. 


a Screen, - and a RECEPTACLE 
eo re 
OLDER for 
620. Raitway Krys for Carrs, 8. L. ate lanell 
621, Rack Putzers, E. V. Bailey, C. Mackey, and TE 


622. Suoes for Horses, R. Longdon, Manchester. 
623, Securtinc Door Kyossand Hanpuss, E. V. Bailey, 


Birmingham. 
6%. Breecu-Loapinc Smatt Arms, T. Woodward, 
625. ++ eee for Fiovr Mi.ts, W. Stringer, 
626. Prope.iise VessEis, &c., W. M. Walters, Liver- 


. APPARATUS = Exursrtinc Names on WALLS, &c., 

J. C. Claxton, 

628. Mixers’ “len Lamps, I. Lucas, London. 

629. Purirvixne and UTitisinc SEWAGE and Impure 
Waters, H. Wagener and A. Miitller, 

630. TemprRinc STEEL by ELEctricity, A. Thomson 
and R. 0. Ritchie, London. 

631. Coa. Savers, R. Rowbotham, London. 

632. Improvements in Locomotive Enoress, E. 


, London. 
€33. Firour Dressinc Macuines or Screexs, L. 
on. 
634. Consrruction of Waeeis for VELociPepss, W. 
Cross, London. 
635. Apparatus for Ferpixc Puppies, &c., F. A. M. 
London. 


Boycott, 

636. Crxper Sirrer, 8. R. Alexander, London. 

637. Heatmxc and Puriryixc Water for Stream 
Borrers, J. Atkinson, London. 

638. Ixprcators for Steam Excives, J. Atkinson, 


639. Arc Lamps, R. P. Sellon, Surrey. 
640. BLock SicNaLLinc on Rattways, R. R. Harper, 


641. Gas Enorves, G. Barker, London. 
ee 2 Surraces Resempiinc MARBLE, &c., 


Budd, London. 
643. CHarrs or Stooxs, A. Gillespie and J. Bayne, 
London. 
Sa Seem Ste Geen Remus, 008 3. 
McCulloch, and T. White, London. 
645. Steam Bowers, O. Meredith, London. 
SS ee E. H. London. 
647. gy te Jorstne the Enns of Drivixa 


ar Sa. 
648. Boors and ozs, W. BR. and J. W. 
-. Fos, &c., seen, Same @ Edlington, and J. 


‘ootit, 
a a SToprerep Bort ies, J. Kay 
651. Kricnen Borters, W. Braithwaite, London. 
652. Te.tzPpone Transmitters, T. J. Handford.(z. 
a. — v0.8.) 
653. Treatment of AnimAL BLappeERr and Gut, J. Baily, 
London. 


654. Ecosomic Propuction of Execrric Licurt, B, J. 
B, Mills.—(C. J. M. Barbier, ) 
655. DesiccatTine Air, J. Dick, G % 
656. Stream or Arr Sipe Vatves, &c., G. T. Parnell, 
nF g ~woly heed, yeseenedee M. Justice. 
OT. W. Kampf, Ha 
658. DistrLLixe Secomeasc’ Liquips, E. Edwards.—(J. 


= ion France.) 
2. Noten, dente, 
17th January, 1885. 
660. Krrcpen, &c., Fire-crates, T. 8. Clapham, 


661. for Brniiarps, e., W. H. Blackwell and J. 
Red: , Ashton-under-L; 
662. 2. Fouprva AMBULANCE an. R. A. Mowll, Ports- 


ee ent Cos Seem, & Genny, 


664. 3 Apparatus, T. H. at Tipton. 
oo Bixwacies, W. T. C. Pratt, Ni 
666. CorTROLLING the 


Hattersley and J. Hill, Keighley. 
667. Bicycte and Tricycite Lamps, J. Thomas, Bir- 


Feat Five Cieanser, T. Thorp, Whitefield, 


INED Bett and CARTRIDGE CARRIER, R. Kew, 


Manchester. 

674. Dyemsc or Wasuinc Hanks of Yarn, &c., E. 
Boden, Manchester. 

675. Strercuinc Routers, J. Hawthorn and J. P. 
Liddell, Manchester. 

676. Firep.aces, J. Smith, Livi 1. 

677. Box Enp for Looms for Weavine, J. Yates, 


y. 
678. VeLocirepss, W. Martin, London. 
679. Swiver Jomts for Gas, &c., Pires, T. Fletcher, 


chester. 
680. Steam Boriers, G. H. Baxter, Glasgow. 
681. Warpine Mitt Bossrys, R. Topott, London. 
682. —— of a Bracexet Case, W. Nathan, 


= —_ Cricket, M. F. Bailey, London. 
684. Cranks, J. F. Hall and J. Verity, London. 
685. VenTiLaTIxe, &c., Bur_pryes, 8. von Kosinski, 


687. BLEacH: 

688. Compounp Steam ENGIN! a, HH wig, London 
rox Bootes, M. 

690. Gas, J. F. Schnell and J. Read, Manchester. 

691. Hose or Cour.ines, J. H. Fenner, 


Prre F London. 
Ovnuues andl Gxesmnethe Doors of Hansom Cans, 
E. Powell, London. 

693. Propuction of Sucar, C. D. Abel.—{M. M. Rotten, 


iat Tlies te Comune tun, & Sateen, 


995. PoRTABLE APPARATUS for SOLDERING OPERATIONS, 
W. W. Hacking, London. 

696. Borers, &c., for Heatinc Water by Gas and 
Air, W. H. Staynes, London. 

697. Ratts for Rattways and Tramways, J. Hughes, 


London. 
698. InsuLaTep Hats and He.mers, W. Johnson, 
699. Exectric Barrenies, C. W. Stewart and R. Oakley, 
= Warcues, &c., for Denotine the Day of TweLvz 
-Four Hours, J. 8. J London. 
701. Susrenpers or Braces, D. and T. Taylor, Lon- 


702. VELOCIPEDE — G. ao, London. 
703. Lirz-rarts, C, Wraa, London, 





704. Frexrsi.e Jomuts employed in Wenamwe | Bom, 
way a J. H. Johnson.—(MM. Lecouteux and 


Garnier, France.) 
705. Domestic Han Lamps, C. Barton and E. G. 
706, Govennons 'f for Motive Power Enoines, T. 
Sa 
707. Sew ko Machines, E. J. V. Earle.—(R. Hoch- 
tra, 
Pocket Booxs, G. A. Mower, London. 
709. Warminc Foop, H. Poths, London. 
710. Fixiye Privrine Pratss, C. E. and E. J. Layton, 
711. Maxine Pacxine Cases, &c., 8. 8. Bosworth, 
712. Hutte, &c., Brans, W. R. Lake.—(G. Stoll- 
713. FAcILiTaTING Ca.cutation, W. R. Lake.—{T7. 
Bourgeois, France. 
714. Agrostats, &c., J. H. Johnson.—{J. Buisson, 
715. Rorary Cutrers, J. M. Black, London. 


19th Janvary, 1885. 
716. Removine Raitway Carriages, W. Cooper, Nant- 


717. Heatixe WATER by Gas, J. Hart, 
™ Saw or Prercine FRaMEs, 


719, Crocks, J. Wood, Halifax. 
720. Curtixe, ‘&e, Sausace Meat, W. G. Gregory, 


Reading. 
J. H. Herbert, 


72. oS ee E. H. Cashmore and F. W. Mole, cae 


722, y Apparatus, R. Aubrey, 
723. PERAMBULATOR Hoop Jornts, &c., 7 year Saunders, 


724. Prncase Cur or Fastener, F. W. Amsden, Bir- 


mi 

725. Bricks for Pavine Carrie Sueps, C. G. Tebbutt, 
Bluntisham.—26th July, 1884. 

726. Parts Ripe, H. Thwaites, Pres’ 

727. Ventitation of Divine — F. J. Lynam, 
a. 


28. MecHanicaLLy SHapixc Roorinec Tries, T. and 
"tt Grimbleby, Hull. 
729. Sarety Bicycus, C. E. Hodges, London. 
730. SPINDLE Fryer Apparatus, W. C. and J. H. 


731. Propucinc CHLORINE and HypRocatoric Acip 
from So.utions of CaLorivE of Catcrum, T. Twynam, 


732. Coverep Corton Cores, J. A. Sparling, London. 
733. Weavinc Wire Picker Fences, G. Q. Adams, 
By A M J. Marshall, London. 
mG an, 

735. Carp Cass, A. Ingram and C. May, London. 

Traine Hops. &c., A. D. Curling, London. 

4 JADE, , Borries, N. Booth, 
738, — Brarrvos, W. J. Carver, London. 
7 TRavVELLERs for Sprxnino Macuinery, P., R., and 


, Manchester. 
740. TREATING Suippipes of Carcrom, E, F. Trachsel, 
741, Propucrion of Atpumivous Matrers, I. Lucas, 
London. 


742. Stream Borvers, G. W. Claussen, jun., Germany. 
743. Stios, W. 

744. Borris eS J.C. a, London. 

745. Ustra Exectro Pia in Srergotyrs Puartes, 


746. Curntmra Smoxy Curmwyeys, G. Pickett and G. A. 
, London. 
747. AxLe Busnes for Carts, R. B. Black and W. 


jon. 

748. Power AccumunatTinc Brakes for TRAM-carRs, 
C. A. Ivensen, } ondon. 

749. Constructine, &c., EvecrricaL Macurnes, J. 8. 
Riverton, U.S. 

750. Reoutatmyc EvecrricaL Macuines, J. 8. 
Williams, Riverton, U.8. 

751. oe Execrric Force, J. 8. Williams, 


Riverton, U.S. 
752. Uriisinc Execrric Force, J. 8. Williams, 
as i Oxsrtarnrnc Conpitions in ELECTRICAL APPARATUS, 
J. 8. Williams, Riverton, U.S. 
754. OPERATING METALLURGICAL Processes, J. 8. 
Riverton, U.S. 
755. Pressinc Seams of Garments, T. R. Douse, 
756. Decomposinc Bi-sutpnipe of Barium, E. F. 
757. Puriryinc Hyprate of Strontium, E. F. Trach- 
London. 
758. Boxes, ~3 
759. C Speep of STEAMERS, 
J. 8. Carter and R. i View, London. 
760. ARRANGING PRINTED Srnips in Fons, A. W. Gran- 
London. 
761. Typz-writtmnc Macuixes, M. H. Dement, London. 
762. Motive Power Apparatus, A. Pifre, | ondon. 
763. Mzasuninc E.ecrro-motive Force, R. Threlfall, 


London. 
764. Apparatus for Fininc Orprance, C. D. Abel —-+(J. 
Jenc, Austria.) 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 
308,632. Acreace IxpicaTor ror SEEDING MACHINES, 
a W. See, Hamilton, Ohio.—Filed January l4th, 

) An axle wheel oe pues to roll upon the 


tial worm ter ited 
fito dy iteental worm wee contr grated 
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808,677. Sream Borter, William Kincaid, Oakland, 
ber 26th, 1884. 


Claim.—In a boiler, a water leg or space 
surrounding the furnace or having inner and 
outer walls, together with tubes extending 

308.677] 
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THE STRAINS ON CIRCULAR LOCK-GATES. 
No. II. 
By C, H. RoMANEs. 

Ivy my last paper it was shown that for iron gates, or for 
those constructed of timber under certain circumstances, the 
proper radius to adopt, and that which gives the minimum 
quantity of material with the assumed span equal to 80ft., 
is 43°52ft.; and the angle A O' B at the centre of the circle 
corresponding to this radius is about 66 deg. 58 min.— 
Fig. 2, p. 383. Where, however, the gates have to 
be constructed, from economic or other reasons, chiefly of 
Memel fir,-a larger radius than this must be used, and 
which must be determined by considerations we shall 
describe. 

In an account of the Avonmouth Dock,* Mr. J. B. 
Mackenzie has briefly described the construction of the 
lock-gates. It ap that although these gates were 
originally designed of wrought iron, the high price of that 
metal at the time of their construction in 1873 led to the 
adoption of timber—mainly pitch pine and Memel; the 
heel and mitre posts, however, are of oak, except in the 
case of the outer pair of gates which are of greenheart.t+ 
These gates when closed are cylindrical, or in the form of 
a continuous circular arc, with a span of 70ft. 

In determining the radius in gates of this sort we 
observe in the first place that the gate must be of uniform 
section throughout, because subjected to a uniform com- 
pression throughout, and as the length of the gate will be 
diminished under this pressure, the section must be uniform 
in order that the diminution of length may be ———- 
on each side of the line of pressure, which should be made 
to coincide with the centre line of the gate as nearly as 
possible. Under these conditions the structure will main- 
tain its circular form under pressure. Secondly, the 
thickness measured is in the direction of the radius, This 
thickness is determined by three factors. (1) The scant- 
ling of the timber, which can be obtained from the 
market suitable for making the heel-post in one piece, that 
being desirable, if not wwe, Iror te necessary. Should green- 
heart be the timber adopted for the heel-post, the thickness 
is by this condition limited to about 2ft. 8in. (2) The 
intensity of the pressure on the rib next the sill. (3) The 
bending stress, and thence the “working” at the joints 

roduced by opening and shutting the gates. Thirdly, 
Memel fir Solas straight timber, it must be cut to the 
curve of the gate; and as the logs ordinarily in the 
market do not exceed 14in. square, the ribs of the gate 
must be built in sections. e fewer sections there are 
the fewer joints there will be, and therefore the fewcr 
bolts and straps required. The last consideration renders 
it desirable that the thickness should be as great as the 
the factors (1) and (2) admit of in order to give stiffness to 
the gate. Therefore it has now to be found whether 
2ft. 8in. is sufficiently thick to give the area of section re- 
quired by factor (3). 

The resistance of Memel fir to crushing when dry is from 
5000 to 6000 Ib. on the square inch, but when wet it is not 
nearly so much. In the absence of experiments we will 
take it at about one-half of the above figures, or 1} tons on 
the square inch. The area of the cross section is 32 x 12 
= 384 square inches; and 384 x 1} = 480 tons gives the 


total resistance of the cross section. Now, 40. 5°71 tons 


—this divisor, it will be shown further on, is the greatest 
pressure on a cross section of the rib next the 1ft. deep sill— 
so that this of the gate would have sufficient section to 
bear nearly five and three-quarters times more pressure than 
it would ever be required to bear as long as the timber and 
bolts remained sound. Subject to these considerations, it 
appears that a radius of 58ft. is a suitable one to adopt for 
gates with a span of 80ft. With gates of 70ft. s for 
the Avonmouth Docks the backs when closed formed an arc 
with a radius of 50ft. In the case under consideration the 
a of the gate, measured on the curve from centre of 
heel post to centre of mitre post, 44°30ft., and the rise of 
the curve—from centre of mitre post to middle of the line 
joining heel posts—16ft. (see Fig. 4). By the equation 
previously obtained, 


._- ¢ 
Q = mp r* arc sin. — 
; 


Substituting the above value of the radius, and tabulating 
the values of the other symbols, as was done in the table 
in my first paper, we shall find the —— of material in 
the gate to be 2559 cubic feet, or that with gates of 58ft. 
radius the net quantity of material is between one-sixth 
and one-seventh more than in a pair of gates of 435ft. 
radius, where, by calculation, we find the quantity of 
material is 2209 cubic feet. Suppose the length of the 
gate made up of four similar sections, one of which is 
represented in Fig. 3, and the thickness, of three logs. 








po ise le 40g. 3. 
eer ign once eae isc. 
jc------2- a9 tial = 
. oY By 
Las 38.0 is See 


) 
That each section of the gate can be formed out of 13in. 
logs may be shown as follows :—The length of the gate is 
44°3ft. Since the mitre and heel posts will be made of 
other material than Memel, deduct for the mitre post 
lft. 6in.; for part of heel post, 6in.—that is 2ft.; add for 
three vertical posts at 13in. each—3ft. 3in. This makes 
for the total deduction from the length of the gate 5°25ft. 
Then 44°3 — 5°25 =39-05ft.; and as there are four divisions, 
this gives 9}ft. for the length of each division. The 
thickness of the gate being 2ft. 8in., is made up of three 
logs; the net thickness of the latter will consequently be 


7 * 10°66in, each, Let the radius of the are A B, Fig. 3, 


" * Vide “ Minutes of Proceedings,” Inst. C.E., vol. lv. 
t <A table in Mr. Thomas Stevenson's treatise on “ The Construction of 


will withstand the attacks of the limnoria terebi 
sea water for many years. “It v8 
Milena as pee ¥ A 
‘ Minutes of the Institution of Civil 


in 1840, as ascertained at the Liv ks. I 
, Memel, erpool ts cost is considerably 








—_ to r, and the half span AC equal to d. Then the 
offset : 


CD=r-y (r*—d*) 
=58 - y (3364 — 22°56) ="20ft. = 2°4in. 
Add this to the net thickness of each of the logs; then 
10°66+2'4=13°06in. Hence the ribs of the gate can be 
formed out of 13in. logs. 

Having fixed the radius and thickness of the gate, it is 
required to find the line of maximum pressure. It has 
already been shown that the pressure on every cross sec- 
tion isp x r, therefore the pressure increases with the 
radius, The greatest radius that any curve which is 
drawn within the thickness of the gates between the 
bearing points can have, is that of a circle which passes 
through the extreme bearing points K and L in the 
hollow quoins and is a tangent at the point B* in the 


Fig. 4. 
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mitre post, Fig. 4. This radius is 65}ft. Therefore, 
K B* L is the limiting position of the line of maximum 
pressure. In constructing a pair of lock gates, the object 
is usually to make the line of pressure under full head of 
water coincide with the centre line of the gate. But in 
calculating pressure, that along the line of maximum pres- 
sure should be taken and provided for in order to give 
greater security. 

The weight of a cubic foot of sea-water is about 641b., 
the weight of fresh water is between 63 Ib. and 64lb. We 
shall here take the weight of sea-water for our calculations. 
The pressure on a square foot at a depth of 45ft. will there- 
fore be 2880 lb. = 1°287 tons, The pressure on each cross 
section of the gate perpendicular to the line of pressure 
being equal pr at 45ft. below the surface, and for ft. of 
depth it will be 1°287 x 654 = 84°29 tons for the line of 
maximum pressure, or 1°287 x 58 = 74°5 tons, when the 
line of pressure coincides with the centre line of the gate. 
On the diagram Fig. 5, which explains itself, the pressures 





7) 
* any depth below the surface of the water may be found 


ry . Horizontal measurements from the line of 
depths to the lines O A and OB give the pressure of the 
water in tons and pounds on the square foot respectively ; 
to the line OC the pressure on Ift. of the depth of cross 
section when the radius of the line of pressure is 85ft.; to 
the line OD, the pressure on lft. of cross section when 
the radius of the line of pressure is taken at 654ft. 








THE DANUBE BRIDGE PROJECT. 


By Rosert Hupson Granam. 
No. IV. 

The Holzmann a Holzmann presented 
only two high-level designs. Their Danube project proper 
consists of a braced iron arch composed of four 200-metre 
spans and two small 36-metre, independent, lattice girder, 
approach spans. The approach span at the embankment 
end rests on a gridiron plate supported by a bed of con- 
crete. Its other end is carried by an iron column, built 
upon the up-stream side of the masonry substructure, and 
continued in overhang to meet the main platform. Each 
arch has three joints, one at the crown and two at the 
abutments. The iron foundations of the river piers rest 
upon piling, driven down to 13°89 metres below zero 
datum, the under surface of the caisson being 5°11 metres 
above the same level. The pile system is bound together 
by a bed of concrete 3 metres thick. The caisson dimen- 
sions—Fig. 22—are 33°3 by 12 metres at base and 33°3 by 
105 metres at crown; those of the masonry 32°8 by 
10 metres at low water, 28°2 by 8 metres at high water, 
and 282 by 49 metres at bedding surfaces, which are 
2°25 metres above high-water mark. The rake of the ice- 
breakers is 0°46, and their shape rectangular in plan, 
narrowed to a sharp edge on the up-stream side. The 


the | maximum earth pressure under the river piers is 4°25 kilo- 


grammes per square centimetre, and the mean 2°98 kilo- 
grammes. It is optional to build the piers in limestone 





rock, faced with ite, or to form them into cylindrical 
iron envelopes, filled in with concrete. The pairs of bed- 
plates—Figs. 22 and 20—are braced by strong iron cells, 
the outer faces of which lie normal to the thrust. The 
river abutments are formed into arched granite blocks or 
rounded plates, inside of, and below which, lie the spherical 
hinged joints of. the arch and the galerie de mines. The 
right end of the bridge abuts on the bed of limestone rock 
rising sheer from the water edge, and the left upon sepa- 
rate inclined pile systems, bound together by a bed of 
concrete. The interval between the centres of the two 
systems is 17°86 metres. Rising from the abutments are 
half arches, of scythe form, connected at the crown by an 
expansion joint. The neutral axis of the entire is 
parabolic. Its branches are focally braced by struts and 
cross-braced by a double system of diagonals. The rise 
is 43°158 metres, and the de of rib varies from 
2 metres at the point and hilt to a maximum of 
7 metres at the full swell of the scythe. The pairs 
of arches are 466 metres apart at the crown and 
17°858 metres at the me The permanent way 
is excentrically placed on the up stream side, The 
whole system is braced t er in the planes of the 
rib flanges, and transversely between the struts and sus- 
— rods. The vertical struts carrying the platform are 
uilt up of four corner a irons, braced in the four 
lanes, and the tension rods by four angle irons set back to 
k so as to form an I section. e straight girders 
carrying the “= are solid web, 1°1 metre deep and 6°4 
metres apart. e cross girders are 1 metre deep, spaced 
at intervals, varying from 5°88 to 10°1 metres. A series 
of longitudinal girders, 0°84 metre deep, and 9°675 to 10 
metres span, carry the sleepers. Allowing for rivet holes, 
the working limit of stress was taken at 7°5 kilogrammes 
ied square millimetre, and assuming a live load of 3200 
ilogrammes per current metre of bridge and 400 kilo- 
grammes per current metre of footway, with a wind pres- 
sure of 270 kilogrammes per square metre of exposed 
girder surface, the total load per current metre of the arch 
and platform, exclusive of the suspension rods, is 8000 
kilogrammes. The small girder on the left bank is 2 metres 
deep, filled in with a cross lattice and actuated and levelled 
by means of a screw bearing upon the gridiron plate 
ready mentioned. The Balta approach is 2620°2 metres 
long, composed of viaduct and Pi a soc kad The viaduct 
alone is 1600 metres long, the longest continuous portion 
being a length of 300 metres. The Balta foundations lie 
7 metres below high-water mark. The high-level bridge 


over the Borcea is of the same type as that just described- 


over the Danube. There are two main spans, each 
140 metres, and two short approach spans, each 36 
metres. The rise is 39 metres, and the rib depth 2 metres 
at the point and hilt, and 5 metres at the full swell of the 
scythe. The pairs of arches are 5°98 metres apart at the 
crown and 17°648 at the springings. As the river piers 
were calculated to withstand the uni-lateral thrust of a 
single arch, it was contemplated to erect the principal four 
points of each span simultaneously, by means of hydraulic 
jacks working from a fixed scaffolding. The total tender 
for this project was stated at £924,000. The boldness and 
originality of the Holzmann design seems so prone to 
invite opinion that we may be excused for ing the 
following observations. In the first place, from an 
esthetic point of view, it cannot be denied that this arch 
possesses a certain grandeur and unique elegance of form, 
derived partly from the vastness of the span, but much 
more from the graceful taper and folding form of its out- 
line. Unfortunately, however, the esthetic is net the first 
and most important consideration in arch design. The 
—_ of er and stability naturally precedes; and 
therefore it may be asked whether or not jointed arches 
are the fittest and most economical forms for covering 
large spans? Perhaps it will be wiser to approach this 
delicate seetion first a little timidly from a distance, by 
the consideration of analogous cases. Now, it is a certain 
fact that an upright column, fixed at both ends, is, other 
things being equal, stiffer than a hinged column. So, also, 
is a parallel girder, fixed at both ends, stronger in itself 
than a girder merely supported at bothends. By analogy, 
therefore, it would seem correct to infer that, in the iater- 
mediate case, an arch fixed at both ends must be stiffer 
than a freely supported or jointed arch. Still, it is not 
always safe to argue by analogy, any more than it is 
generally wise to depend on that alluring ignis fatuus 
called practical engineering instinct. In problems of this 
difficult nature it is more prudent to rely upon the 
judgment of those, learned in the laws of stress, who have 
had occasion thoroughly to sift and com the relative 
advantages of the two systems. Wherefore we will here 
take the evidence of the late Professor Culmann, who just 
before his lamented death was called upon, in conjunction 
with the late Gustave Bridel and Cantons-Ober-Ingenieur 
Ganguillet, to award in the competition for the Schwarz- 
wasser Bridge. This evidence will be read with all the 
more interest because only recently Culmann’s opinion on 
this subject was made a question of dispute between two 
able engineers, whose names have been introduced 
either in the course or history of the Danube Brid 

competition. It would ap that Culmann, im 
alluding to jointed arches, has somewhere made the 
remark, “ Alte Praktiker kommen bisweilen auf die idee 
auch im Scheitel noch ein Scharnier anzubrin 37 
“The idea has sometimes occurred to old practitioners to 
add another joint at the crown of the arch.” Taken apart 
from the context the phrase seems a little ambiguous, and 
the “old practitioners” might be well excused for missing 
the intended irony, or even for misinterpreting it in the 
sense of a compliment. The following extract from the 
report of Professor Culmann on the Schwarzwasser com- 
petition, which I translate from a series of articles by 
Cantons Ober-Ingenieur Ganguillet, published in the 
Schweizerische Bauzeitung, will clear away all doubt from 
the subject. says :-—“ ly speaking, we 


hold that fixed are stronger than hinged arches, and 
that the adoption of the latter is only justifiable in cases 
where the springings might run the danger of opening 


‘and causing the wedges to fall out. Messrs. Ott seem to 
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have been in fear of this last effect ; for in their memoir 
they mention that, in consequence of the expansion under 
heat, negative stresses would certainly manifest themselves 
in Re teeees of the arch ; and, moreover, as there was 
no existing structure from which they might judge to 
what extent the springings would open under this in- 
fluence, or how far the result might be obviated by 
deepening the abutments, it seemed to* us imperatively 
necessary to study the effects of temperature upon the 
Ott arch, in order to learn to what extent the springings 
must be widened, so as to preclude any subsequent 
spread. The results of this inquiry may be summa- 
rised as follows :—The rotation of hinged springings is 
very great; a one-sided load and an extension of 1 in 2000 
due to temperature would cause a rotation of 0°00432, 
expressed in arch length of unit radius, by which a spring- 
ing 2°5 metres deep would open to an extent of about 
0°0108 metres. In fixed abutments this kind of move- 
ment is much less; a one-sided load upon the first eight or 
last twelve joints of this arch would displace the thrust 
line only by about 0°72 metre, whereas with an abutment 
depth of 25 metres the displacement must attain 1:25 
metres before any rotation can take place. In order to 
drive the thrust line upon the outer edge of the springing 
it is necessary to increase the horizontal component of the 
thrust by about 8 tons. This is equivalent to an elonga- 
tion of 0°031 metre prior to rotation. The total extension 
at the rate of 1 in 2000 would be 0°057 metre. In order, 
therefore, to annul the remaining extension of 0°026 
metre there is required an additional horizontal thrust of 
7 tons, which is equivalent to an arcal rotation of 0°0096. 
Under this effect a 2°5 metre abutment depth would spring 
about 0°0024 metre and the wedges would fall out. The 
obvious remedy is to deepen the abutments. Now, a 
of 7 + 8 = 15 tons, under a one-sided load upon 
the first eight or last twelve joints, would displace the 
direction of the reaction by about 1°625 metre, which fur- 
nishes an abutment depth of 3°25 metres. We recommend, 
therefore, that the abutments be deepened either by the 
addition of brackets or by an absolute increase in the 
width of springings from 2°5 to 3°25 metres, and we 
believe that then the Ott arch would stability 
than it would have had with jointed ends. In principle, 
Messrs. Chappuis’ arch agrees more closely with our views 
than the Ott design. Still the abutment depth of the 
Chappuis’ arch is insufficient and its form unsuitable. 
The gradual swell of the Chappuis’ arch in the sense of 
from crown to abutment seems more appropriate than the 
constant depth of the Ott form, being better adapted to 
envelope the diverging reaction lines in the vicinity of the 
springings. 
Subsequently to, and in consequence of this report, the 
Ott arch, designed by Messrs. Réthlisberger and Simons, 
was modified according to the views set forth in Culmann’s 
report, the rib being deepened to 35 metres at the abut- 
ments, and narrowed at the crown to 15 metres. It was 
then formally accepted, and afterwards built and erected. 
According to the above extract it is evident that Culmann 
7 intended to compare the respective merits of fixed 
and double-hinged arches—that is, arches with fixed abut- 
ments and arches with hinges at the ends of each flange; 
and ‘therefore his strictures do not apply with equal force 
to single-hinged arches such as the Cail or Holzmann. 
There can be no doubt that the stresses in a single-hinged 
arch admit of much easier determination than those in a 
fixed, or even in a double-hinged system. Moreover, there 
could be no pivoting of one flange end relatively to the 
other of the kind described by Culmann as occurring in 
double-hinged systems. It should also be mentioned that 
there is a certain consistency of design in the Holzmann 
arch, in making the maximum swell correspond with the 
section of greatest bending moment. Nevertheless, bend- 
ing moment effect is not the only consideration to be kept 
in view in fixing the character of an arch. It would seem 
unwise to reduce the rib depth excessively at the very 
section where the thrust attains a maximum, and the 
reactions under varying loads and temperature diverge 
in all directions. Again, in lapse of time, and under a 
heavy traffic, the belt at the crown might set, in which 
event the bridge would pass from the category of a three, 
to that of a two-jointed structure. Now, for the same 
section, the bending moment is greater in a two than in a 
three-jointed arch; hence, in the event of set, the strength 
of the bridge would be considerably weakened. Wherefore, 
on these accounts, and notwithstanding the artistic merits 
of the design, it would appear that the jury acted wisely 
in declining to sanction a three-jointed arch for such an 
immense span. 

The Rithlisberger-Simons project.—Messrs. Rithlisberger 
and Simons also presented two projects, namely, a high- 
level, braced iron arch design for the Danube, and a 
double-swing, low-level, parabolic girder bridge for the 
Borcea ge. The Danube bridge comprises only three 
main arches, each of the enormous span of 206°7 metres, or 
678ft. The object of this enlargement of the spans was to 
diminish the number of piers in the river current, and 
thereby the number of obstacles to free navigation. Great 
spans necessitate heavy piers, and as the ice in the winter 
season accumulates between the piers, exerting upon them, 
in the act of forcing a passage, an immense lateral thrust, 
it appeared only rational to increase the spans within the 
limits of convenience, proportionate strength, and economy. 
A ient of 1 per cent., beginning over the third arch 
and running in the direction ,of the Balta, leads to a 
reduction of 2 metres in the heights of all the viaduct 
om and does away with a 200 metre length of the 

ighest portion of the embankment. The platform tra- 
verses the arch, being suspended within and supported 
on struts without. Two footways, each 2°7 metres wide, 
are placed by the side of the way. Wind effect has been 


met by a somewhat novel contrivance. Below and 
attached to the main platform is a horizontal wind girder, 
running the whole length of the span. The function of 
this girder is to receive and carry to the piers the wind 
pressures exerted upon the train and platform, so that 
during a heavy gale the arches themselves sustain no addi- 
tional strain. The friction between the girder ends and 


the masonry would alone suffice to balance the resultant 
shearing actions at the piers, but for further security the 
ends are also bolted down. A double system of transverse 
bracing, applied between the rib flanges of the arch, con- 
veys to the piers the wind pressures striking that part of 
the structure, whilst a slight splay in the plan of the 
arches affords additional lateral stability. The system of 
erection presents another novel feature. In order not to 
interfere with the navigation and to avoid interruption of 
work during the ice season, it was proposed to have no 
staging rising from the river bed. As far as the inter- 
section of arch and platform, the pairs of ribs abutting at 
any pier would be symmetrically projected as cantilevers, 
retained by cables anchored to scaffolding built upon the 

ier itself. Then would follow the first section of the 
teiead wind girder, so as to form a tie rod between the 
ends of the erected parts of the adjoining arches. Sub- 
sequently a temporary lattice girder would be lifted and 
suspended between the cantilever projections of each arch, 
and upon this, as a base, the middle sections would 
be raised simultaneously, and gradually closed over 
a fixed centre. The river foundations are laid at 
8 metres below, those of the right abutment at 7°5 metres 
above, and those of the left abutment at 2 metres below 
zero datum. The foundations of the viaduct piers rise 
gradually from 3°6 to 15 metres above zero datum. The 
bridge is terminated by two cupola towers, severely classic 
in style, the most striking features of that on the right 
being two Byzantine round towers enclosing a central 
Doric arch, upon which rises the ledge carrying the 
approach-girder and elevated way. The upper sections of 
on towers are hollow, and contain the winding staircases 
leading to the footways. The lower sections are filled in 
with rubble masonry, and the whole finished in ashlar 
work. The caissons under the towers are made of wood, 
their dimensions. being 30°2 by 13°7 metres at base and 
29°5 by 13 metres at crown. The ceiling is cross-planked 
7 metres deep. The plan is rectangular, with bevelled 
corners, and the under sides all round form iron-shod 
triangular cutting edges. The dimensions of the river 
caissons, which are also built in wood, are 32°9 by 15 metres 
at base, and 31°9 by 14 metres at crown. The stone super- 
structure tapers from 30°8 by 11°7 metres on the ground 
line to 29°63 by 9°1 metres near high-water mark. The 
piers proper—which are square-pyramidal in form, with 
vaul between—taper from 17°7 by 7‘9 metres at 
foot to 14°65 by 45 metres at summit. In build the left 
is very similar to the right abutment tower, the bases of 
both being protected by rough conpen 6 footings confined 
by round piling. Wood was chosen as the caisson material 
for several reasons—first and chiefly because it pro- 
mised to be cheaper; secondly, because a thick wooden 
ceiling is more rigid, and less likely to set and cause 
fissures in the masonry during the sinking operations 
than an iron ceiling of equal strength; and, lastly, because 
under similar conditions, the greater comparative lightness 
of wood reduces the effective earth pressure from 2°5 to 
3 kilogrammes per square centimetre. To obtain the same 
pressure with an iron caisson would entail an additional 
outlay of something like £30,000. The magnitude of this 
difference is explained by the fact that at Cernaroda iron 
and masonry work are very dear, whilst wood, brought 
down by the Pruth and Sereth, is relatively cheap. The 
main arch spans are, as stated, each 206°7 metres long and 
rise 37°76 metres. ‘Their outline is polygonal, the neutral 
axis coinciding with the pressure line of static load. This 
disposition effects an absolutely equal repartition of stress 
between the flange members of the ribs; and, moreover, the 
wind bracing can be directly applied to the polygonal faces 
without the aid of secondary supports or gusset pieces, 
The rib-depth increases from 2°5 metres at the crown to 
5 metres at the abutments. This 5-metre springing span 
was found to be adequate and sufficient to envelope all 
diverging pressure lines. The crown depth was reduced 
in order to provide a greater elasticity against the strains 
set up by variations of temperature. The pairs of arches 
are 12 metres apart at the springings and 8°29 metres at 
the crown. The rib sections forms a double T, with the 
webs 1°2 metre apart and the separate flanges tied together 
over their whole development by an angle-iron trellis. 
The lattice-work in elevation is simple, being com of 
vertical struts 3°06 metres apart, alternating with diagonals. 
All the bar sections form a cross, made up of four angle 
irons. The pairs of struts of the ribs are transversely 
braced by a flat-barred trellis. The ends of the arch flanges 
are received and wedged into chairs, Figs. 19 and 24, 
bolted to inclined bedding surfaces on the piers. These 
chairs have each an under surface of 1 by 1°4 metre, and 
a bearing area of 600 by 160 millimetres. The supporting 
struts and suspension rods, which carry the platform, con- 
stitute a series of braced columns. The maximum length 
of rod or strut is 13°16 metres. Both struts and rods are 
built of four corner columns cross-braced in the four 

lanes, and tied together at their lower or upper ends 
Cs cross lattice er. The pairs of rods are braced 
transversely by diagonals, reaching from the top flanges of 
the inner ribs down to about two-thirds of their own 
lengths, At their intersection the diagonals are stiffened 
by a rose, as well as by being attached at a higher point 


to the ordi cross bracing of the arch. The character 
of the strut bracing is very similar, with the difference 
that the diagonals are carried from the lower inner flanges 


of the ribs fully up to the top ends of the struts, where 
they join the platform. The latter forms a continuous 
irder, with fourteen maeperte in a length of 206°7 metres. 
e common span is therefore 15°9 metres. The upper 
flange is a T-section, whilst the lower flan 
inverted channel section, to which is fixed the horizontal 
wind girder. Between the series of cross girders connect- 
ing the main girders run two lines of 5‘3-metre span longi- 
tudinal girders, each distant 0°9 of a metre from the 
general centre line. These longitudinal girders directly 
support the sleepers. Under the influence of temperature 
variations the whole platform system rolls freely over its 
supports. The horizontal wind girder is calculated to 


forms an 





transmit the entire wind effort : one train and platform. 
All the bars of this girder are of I section, which protects 


it against vertical deflection and greatly facilitates the 
jointing 7, The stresses Reaeal shor the bridge were 
determined by Culmann’s graphic methods, and the stress 
diagrams afterwards submitted to Professor W. Ritter 
and formally approved by him. Aware that Culmann’s 
method of treating elastic arches is unknown to a large 
section of British engineers, and feeling convinced that an 
example of its power to deal with the very intricate 
problem of finding the stresses in a fixed arch would prove 
of interest and utility, the writer begged Messrs. 
Réthlisberger and Simons to be so good as to develope 
their grap ic treatment of the Danube arch, with which 
request they kindly complied; so that the next and con- 
cluding article of this series will be mainly concerned 
with an account of the note courteously communicated to 
me by Messrs. Rithlisberger and Simons. 

For the rest, each arch is constructed to carry a total 
load of 11°8 metric tons per current metre, composed as 
follows :—Weight of construction, 7°5 tons; rails, sleepers, 
and flooring, 0°74 tons; footways, 0°56 tons; test a 
3 tons; total, 11°8 metric tons. The working limits of 
stress were taken, for the arch proper, at 6 kilogrammes 
per square millimetre, and for the wind girder at 8 kilo- 
grammes per square miliimetre. The Balta Viaduct was 
divided into seven continuous girder sections, each of four 
spans, and each span 40 metres. The line of embankment 
is serpentine, with a gradient of 1 per cent. over a range 
of 2962°5 metres, upon which occur two reverse curves of 
a common radius of 600 metres and lengths of 584 and 
385 metres respectively. ‘The semi-parabolic swing bridge 
over the Borcea has a total length of 311 metres, com- 
posed of two pairs of double 57°5-metre swing spans and 
two independent side spans, each 40° metres. An 
enormous amount of conscientious labour has been 
bestowed upon this design, separate drawings being given 
of the minutest details. The total tender for this arch, 
which is a perfect model of the polygonal type, was 
£814,000. 








REMOVING RED SHORTNESS FROM IRON. 


Tue large deposit of magnetic iron ore at Cornwall, Pa., 
is rich in copper and sulphur, the greater portion of the latter 
is removed by roasting, but the copper alloys with the iron in 
smelting, the analyses showing 0°75 to 1°25 per cent., and 
the iron is very red short or brittle at a red heat. This 
is so well established that the largest owner of the propert 
has “C.R.S.” as the trade mark, standing for “ Cornwall 
Red Short.” This metal is used to some extent in the Bessemer 
process, as the phosphorus is low-—0°05 per cent.—mixed with 
good hematite pig iron, but until recently it has never been 
used in the open hearth process, as the product has been too red 
short for hammering or rolling. This iron being the cheapest 
as to cost and the largest in supply in the United States, it 
became desirable to remove the red short property, so that it 
could be more generally put into use, so during last autumn some 
was sent to Mr. James Henderson, at Bellefonte, Penn., to make 
trials with in his open hearth furnace. The first trial, we are in- 
formed, showed that the red short property was removed in the 
most simple and economical manner by use of silica, the charge was 
one-half No. 3 Cornwall pig, one-half Bessemer steel rail crop 
ends, and 5 per cent. of iron ore charged upon silica brick in 
the proportion of 601b. of the brick to one ton of metal; the 
bricks were burnt, and composed of ninety five parts of sand 
and five parts of lime by weight, and were charged on the 
highly heated hearth in the cold state, the hearth being in the 
condition for use without them; cold pig iron was charged upon 
the brick, and steel scrap on the pig iron. By the time the pig 
melted the brick became partly fused, and adhered to the bottom, 
and remained th and gradually wasted away, during the 
decarbonisation of the metal, and passed up through the 
metal, removing the copper. The next trial was the same kind 
of metal and ore, but without the silica brick, and the steel was 
too red short to be of use. The trials with this metal continued 
over several weeks with the silica brick, with uniformly satis- 
factory results, whether all pig iron with ore was used, or pig 
ore and scrap. When sand alone was used it removed the red 
shortness, but a portion adhered to the hearth and gradually 
raised it, so it became necessary to melt it out with lime after- 
wards; the better way being to mix the lime with the sand at 
the start, and thus keep the hearth from rising, which was the 
practice afterward. Brick made with ninety-five parts of sand, 
5 per cent. of limeand mixed with glucose and water in the pro- 
portion of twenty parts of water to one of glucose, and air dried, 
is the most suitable, as the brick insures the hearth being kept 
in order. 

The ingots of metal produced are remarkable from the fact 
that the ingot rolled without previous blooming gives as good 
results as those that have been bloomed. ‘Tests made by 
parties in Pennsylvania, who rolled some of the ingots, gave 
elastic limit, 42,687 lb.; tensile strength, 66,289 lb. per square 
inch, with 25 per cent. elongation in 8in., and with no better 
results from bloomed ingots. This metal when rolled into 
plates punches cold and doubles over upon itself at all tempera- 
tures without any cracks at the bends. From this it will 
appear that while silica in excess prevents removal of phos- 
phorus and causes cold shortness, it, when used with iron con- 
taining copper, acts oppositely and prevents red shortness by 
removing the copper. 








THE “ ELECTRICIAN.”—We have received from its publishers 
the two last volumes—xii. and xiii.—of this journal. Modern 


‘electrical appliances have enormously extended the field of elec- 


trical science, but these volumes show that it is much larger than 
would be imagined. There is a continuous flow of electrical news 
to be dealt with, to say nothing of the discoveries to be announced 
and the treatises on the various branches of the science to be 
given to the world. To judge the names of the foremost 
electricians of the day who we find are contributors to its pages. 
the Electrician takes a very high place indeed among the Socket 
journals of the day. ; 

NAVAL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the eT eee Hockey, assistant engi- 
neer, to the Pembroke, additional, for the Arethusa ; John Moysey, 
acting chief engineer, to the Wild Swan; William Walker, 

ineer, to the Hibernia, additional, for service in the 3 
William George Mogg, assistant engineer, to the Indus, addi- 
tional, for service in the Raleigh ; Frederick Skelton, Edward H, 
Willey, Peter Colquhoun, and William B. Rock, chief engineers, 
additional to the Excellent ; William Siddorn, chief engineer, to 
the Dolphin; George Whiting, chief engineer, to the Triumph; 
Ed . Austen, engineer, to the Asia, for service in the Emerald; 
Sidney G. Haddock, assistant engineer, to the ag epee) 





Ryder, to the Indus, for service in the Raleigh ; 
George §. Cornish, engineer, to the Cambridge, for service in the 
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RAILWAY MATTERS. 


A SERIOUS collision occurred last Sunday evening in Brussels 
between two steam tramcars bringing skaters from the Bois de 
Cambre, and twenty persons were injured. 


THE trains on the Midland Railway were delayed on Wednesday 
evening over an hour near Darfield Station by the breakdown of a 
- wagon ina train running from the Houghton Colliery Company’s 
sidings, 

Tuk relative costs of production of steel and iron rails are as 
under, taking steel as unity:—Steel rails: Pig iron consumed, 100; 
coal, 100; labour, 100. Iron rails: Pig iron consumed, 105; coal, 
150; labour, 190, 

Ir has this week been stated, at the annual meeting of the 
Dudley Chamber of Commerce, that Belgian iron is delivered in 
India at about the same rate as is charged for the conveyance of 
— of material from Dudley to London, which is about 15s, 
per ton. 


A SEVERE railway accident occurred on Monday near Wagga 
Wagga, New South Wales. Owing to the heavy rainfall, amount- 
ing to 8in. in thirty-six hours, the embankment gave way, and a 
train which was passing was completely ked, several passengers 
being killed or injured. 

THE Russian Minister of Railways has given an order for 
100 locomotives to the Kolomna Works and 40 to the Maltseff 
Company—province of Nijni Novgorod—to be delivered during the 
ensuing year. The price, the Contract Journal says, is 31,000 roubles 
—£3100—for the first half delivered in both cases, and £3000 for 
the remainder. 


Tue whole of the railway company of Royal Engineers being 
now employed on service in Egypt and South Africa, it has been 
considered desirable to form another railway company for future 
emergencies. Officers and men have been ordered from various 
stations to assemble at the School of Military Engineering, Chatham, 
for the purpose, 

THE following cases, involving no personal injury, are reported 
amongst the accidents of the first nine months of 1884, on the 
United Kingdom railways:—Five cases of failure of machinery, 
&c., of engines; 876 failures of tires; 2 failures of wheels; 4 of 
ropes used in working inclines; 232 broken rails; 8 fires in trains; 
1 fire at a station, and 2 other accidents. 


AN iron girder, at the new Blackfriars Bridge, weighing several 
tons, which was being hoisted from the river, fell last Thursday, 
when about 30ft. from the water owing to the breaking of the 
chains, Chains and cranes are very uncertain things. A big crane 
in London, which had been accustomed to lift heavy loads, fell the 
other day with nothing on it. 

Or the 876 tires which failed in the United Kingdom during the 
first nine months of 1884, 18 were engine tires, 4 were tender tires, 
5 were carriage tires, 18 were van tires, and 831 wagon tires; of 
the wagons, 599 belonged to owners other than the railway com- 
panies; 808 tires were made of iron, and 68 of steel; 32 of the 
tires were fastened to their wheels by Gibson’s patent method, 12 
by Mansell’s, and 1 by Beattie’s, none of which left their wheels 
when they failed ; 823 by bolts or rivets, 3 of which left their wheels 
when they failed, and 8 by other methods; 30 tires broke at rivet 
holes, 95 in the solid, 13 at the weld, and 738 split longitudinally 
or bulged. 

THE accidents on the American railways in November are classed 
as to their number and causes as follows by the Railroad Gazette: 
—Collisions: Rear, 30; butting, 12; crossing, 3. Derailments: 
Broken rail, 5; broken frog, 2; broken bridge, 1; spreading of 
rails, 3; broken wheel, 1; broken axle, 2; broken truck, 1; acci- 
dental obstruction, 3; cattle on track, 4; misplaced switch, 7; 
purposely misplaced switch, 3; rail purposely removed, 1; unex- 
plained, 14. Other accidents: Broken coupling rods, 2; broken 
axle not causing derailment, 1; car burned while running, 1. 
Total, 96. No less than 9 collisions were caused by trains breaking 
in two; 5 by misplaced switches; 5 by mistakes in orders or failure 
to understand them properly; one each by a flying switch, and by 
the wreck of a preceding train. 


AN ingenious person has invented a design for representing upon 
a large mirror all the traffic of the line as it moves from station to 
station, and even from one mouth of a tunnel to the other. On 
the surface of the glass are represented the several lines under the 
control of the signalman and his neighbours. These, the Railway 
News says, appear as horizontal marks upon the glass, with small 
vertical interruptions indicating the stations. Along the lines pass 
little arrows which keep in their course with the movement 
of the real trains below, being set in motion by means of an electric 
arrangement in connection with the rails. As the trains pass over 
the rails they come in contact with metal brushes fixed at the side, 
and these communicate an electric shock to the motors of the signal 
plate, sending on the emblematic arrows along the glass. 

A GENERAL classification of the American railway accidents in 
November may be made as follows :— 
Collisions. —_- Other. Total. 
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Defects of road 


Defects of equipment 9 ° 5 ecg Pes ee 
Negligence in operating 35 7 _—. - 42 
Unforeseen obstructions 1 . 6 Bue 8 
Maliciously caused _ 4 = « & 
Unexplained .. aa “a ae ~- 14 
Oe ae 7 4 96 
Negligence in operating was thus the leading cause of 44 per cent. 
of all the accidents reported. A division according to c of 


trains and accidents is as follows :— 


Accidents, Collisions. Derailments. Other. Total. 
To passengertrains .. 8 .. .. 16 .. « 8 .. .. 2% 
To a pass. and a freight 9% o heed eee ere 
To freight trains .. .. 33 0 ce eer ED ce ce 

eS ce ae a “4 96 


This shows accidents to a total of 141 trains, of which 36, or 254 
per cent., were passenger, and 105, or 744 per cent. freight trains. 
Of the total number of accidents 52 are recorded as happening in 
daylight and 44 at night. 

THE Baltimore and Ohio Railroad Company is building a 
Philadelphia branch, from a point of connection with its main stem 
to the northern boundary line of Cecil county, in the State of 
Maryland, where it connects with the road which the Baltimore 
and Philadelphia Railroad Company is constructing through Dela- 
ware by way of Wilmington and into the city of Philadelphia. 
The bridge spanning the Susquehanna river is a work of magnitude, 
It will be ft. in length, 94ft. above mean low tide, and will 
rest on eleven granite piers, having their foundations on the 
rock of the river, of from 116ft. to 179ft. in height, with an area 
of 12ft. by 35ft. at the top. Large and substantial starlings, or 
ice-breakers, have been added to the general dimensions of the 
water piers. The foundations for six of the piers have been diffi- 
cult, reaching, as they do, a depth of 85ft. below low water, and 
necessitating the use of caissons with air chambers, in which the 
men engaged in removing the débris in order to reach bed rock have 
worked under pressure of 37 lb. per square inch. Much of the 
masonry for the foundations and piers has been placed, and all 
will be finished about the time the superstructure is ready. The 
superstructure will be of steel. It is to be built by the Keystone 
Bridge Company for delivery and erection in the early spring, and 
will consist of seven deck and two through spans. The lengths of 
the deck spans will be—one of 520ft., four of 480ft. each, one of 
375ft., and one of 200ft. The two my spans will be 520ft. 
and 375ft. respectively, There will be 
averaging 67ft. in height, for the construction of which in the 
shops of the company arrangements have been made, All the 
other bridges on the line between Baltimore and Philadelphia will 
be of iron, and will be built at the shops of the company. 





NOTES AND MEMORANDA. 


In Greater London last week 3612 births and 2237 deaths were 
registered, equal to annual rates of 36°3 and 22°4 per 1000 of the 
population, 

From a Government return just issued it appears that in 1883 
5,171,963 tons of coal were carbonised for gas-making purposes by 
companies belonging to other than local authorities, and 2,459,341 
tons by those owned by local authorities, or a total of 7,631,304 
‘, The quantity of gas produced was 76,837,967,813 cubic feet 
of gas. 

THE deaths registered during the week ending January 24th in 
twenty-eight — towns of England and Wales corresponded to an 
annual rate of 24 per 1000 of their aggregate — which is 
estimated at 8,906,446 persons in the middle of this year. The six 
healthiest places were Brighton, Blackburn, Derby, Hull, Bradford, 
and Oldham. 

In London last week 2803 births and 1807 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 25 
and 23°7 in the two preceding weeks, declined to 23°1 last week. 
During the first three weeks of the current quarter the death-rate 
averaged 23°9 per 1000, against 21 and 20°5 in the corresponding 
periods of 1883 and 1884, 

On Sintis, Switzerland, the annual rainfall during the year 
September, 1883—August, 1884, inclusive of melted snow, was 
67°83in. The heaviest rainfall of any month was 15°12in. in July, 
1883, and the lightest 0°7lin. in February of the same year On 
the top of Ben Nevis, for the five months from June to October of 
1882 and 1883, the mean rainfall was 44°35in.; and on Siintis, for 
the same five months of 1883 and 1884, the rainfall was 43°95in.— 
the summer rainfall of the two places being thus nearly the same. 
These amounts, Nature remarks, are very greatly in excess of what 
several theories of the distribution of the rainfall on the slopes and 
tops of mountains would lead us to expect. 

Tue Annales Industriclles describes cork bricks, which it says are 
now being employed for various purposes, such as for coating steam- 
boilers and ice-cellars, and for many other purposes, are thus made: 
—The cork is freed from woody particles and other impurities by a 
winnowing process; the wind from the ventilator throws the cork 
into a second machine, where it is cut to pieces, and is thence drawn 
up in buckets and ejected into a mill, where it is ground to an im- 

» sere powder, which is then kneaded up with a suitable cement 
and pressed into bricks. The cork bricks are first dried in the air, 
and afterwards by means of artificial heat. They are hard and het 
eet to decomposition, and keep off moisture, heat, cold, and 
sound, 


Tue following description of an early gas engine, taken from the 
Scientific American of July 23rd, 1846, is quoted from the Printing 
Times and Lithographer. The engine was at that time to be seen 
at the store of Samuel Perry, in Front-street, near Whitehall, in 
New York :—‘‘ The machinery consists in part of a cylinder, piston, 
pitman, fly-wheel, and governor—in this respect similar to a steam 
engine. Asmall quantity of spirits of turpentine is kept ina warm 
state, and the vapour arising therefrom is mixed with fifty times 
its volume of atmospheric air. A small quantity of this hydro: 
genated air is drawn into the cylinder and ignited by a movement 
of the machinery, producing a slight explosion, whereby the 
remaining air—at least nine-tenths of the whole —becomes so 
heated that it drives forward the piston with great force. This 
engine is said to be capable of working 10-horse power, and it is 
intended to substitute resin instead of turpentine, which will 
reduce the expense of feeding it to about 50 cents per day. The 
ingenious inventor has had some difficulties to encounter in the 
construction of the first engine, but has a fair prospect of being well 
remunerated for bis labour.” 


On Siintis, in the Canton of Appenzell, 8094ft. high, the mean 
annual atmospheric pressure is 22°237in., the highest monthly 
mean during the year September, 1883— August, 1884, being 
22°429in. in August, and the lowest 21°993in. in March. On Ben 
Nevis, 4406ft. high, the mean annual pressure is 25°257in., the 
highest mean being 25°400in. in July, and the lowest 25°14lin. in 
January. The difference between the highest and lowest is thus 
0'436in. and 0°25¥in. respectively. On Sintis the mean annual 
temperature is 28°2 deg., the highest monthly mean being 41°4 deg. 
in August, and the lowest 18 deg. in January. The annual mean 
for Ben Nevis is 30°9 deg., the highest monthly mean being 
41°3 deg. in July, and the lowest 22 deg. in February. The lower 
mean temperature of Sintis is thus wholly due to its colder winters. 
The most marked difference in the climates of the two situations 
is revealed by the hygrometer. On Siintis the mean annual rela- 
tive humidity for the two years is 84, the highest monthly mean 
being 93 in September, 1852, and the lowest 71 in March, 1884. 
On Ben Nevis, on the contrary, the lowest mean monthly humidity 
was 90 for May, 1884, and the highest for January of the same 
year, when the mean dry bulb was 25°50 deg., and the wet bulb 
25°47 deg., showing an approximate humidity of 99. 


Tue standard of light proposed by Hefner von Alteneck has 
recently been described by Dr. Bunte before the German Gas and 
Waterworks Managers’ Society. This standard consists of a lamp 
burning amyl-acetate by means of a simple cotton wick. The 
designer has deliberately adopted a lamp with a wick, because he 
has found, on experiment, that a lamp without a wick is a com- 

tively —— and troublesome affair. The height of the 
cee flame is, however, fixed, because experience shows that with 
a known diameter and height of flame the illuminating power is 
constant; and this is true of all descriptions of luminous material, 
whether paraffine, oil, or candles. The standard is defined as 
being the light given by a freely burning flame of amyl-acetate, 
burning to a height of 40 mm. from a solid round wick, contained 
in a tube of German silver, 8mm. in diameter internally, and 
8°3 mm. in diameter externally, standing 25 mm. above the body 
of the lamp, and lighted ten minutes before the observation is 
made. The power of the lamp is equal to the average of an 
English pill se candle with a flame 43mm. high. The lamp 
itself is very simple, without a chimney; and the height of the 
wick is regulated by a cog mechanism of the most ordinary kind. 
An upright rod, with a projecting wire, stands upon the lamp to 
gauge the height of the flame. The amyl-acetate is sold in Berlin 
at 6 marks the kilogramme delivered. 


In their report on the water a to London during Decem- 
r, 1884, Messrs. William Crookes, F.R.S., William Odling, 
F.R.S., and Dr. C. Meymott Tidy, F.C.S., say :—“‘Of the 148 
samples of water submitted to full analysis—or one sample daily, 
exclusive of Sundays and holidays—43 samples were furnished by 
the New River and East London Companies, in chief measure from 
the Lea ; while the remaining 105 samples were furnished by the 
five companies taking their supply from the Thames. As regards 
the quantities of organic carbon—and, consequently, of organic 
matter—present in these 105 Thames-derived samples, the mean 
result was 0°132 part, and the maximum result in any one sample, 
0°186 part in 100,000 parts of this water, this maximum —— 
of organic carbon co mding to the presence of a little over 
three-tenths of a grain of organic matter in a gallon of the water. 
The mean result of the previous: half-year was 0°130 part, giving 
an average for the year 1884 of 0°131 part of organic carbon in 
100,000 parts of the water, as against an average of 0°143 part for 
the year 1883, of 0°160 part for the year 1882, and of 0°180 part for 
the year 1881; these results showing, accordingly, a successive 
gradual yearly diminution in the small proportion of organic 
matter present in the Thames-derived water supply. During the 
po six months we have examined 1073 samples of water drawn 
rom the mains of the seven companies taking their supply from 
the Thames and the Lea, and have been able to register 1062 of 
these samples, or just 99 per cent. of the whole, as being clear, 
bright, and efficiently filtered.” There are now nearly 1000 miles 
of water mains kept constantly charged by the London water com- 
panies, 





——_ 


MISCELLANEA. 


A coursE of lectures on “‘ Modern ay arvmaroa of Electricity in 

the Arts” is about to be given at the University College, Gower- 

street, by Dr. J. A. Fleming. 

FP ac: p + ar go Moog Co, announces pea + ape at the end 
next week of a on en, . Macgregor. i 

be one of the “ Specialists a.” 


Tue Admiralty contract for the next five years for the manufac- 
ture of chain cables, mooring chains, &c., been placed in the 
hands of Messrs. Henry Wood and Co., Liverpool. 


Tue Russian Minister of War lately signed a contract for the 
delivery of steel rails, to the value of £149,000, for the Kizal Arvat 
and Askabad section of the Transcaspian Railway. 


Messrs. PATERSON AND CooPer have issued a circular showing 
that electro-plating and electro-metallurgical apparatus may now 
wie in sets ready made, like electric bells and American pin 

ridges. 

A RAINFALL map has been issued by the Mining Department of 
New South Wales, showing the borings which have been made 
throughout the colony for water, not only by the Government, but 
by private individuals, . 


A BILt has been introduced to the Bengal Legislative Council 
to enable the Calcutta Port Commission to raise three millions 
sterling for the purpose of constructing docks. Some mercantile 
authorities consider the work premature, as the trade of the port 
does not yet require new docks, but on this point there is much 
difference of opinion. 


“TI cAN always tell the nationality of an engineer by the com- 
plaint he makes,” said an old engine builder and repairer in one of 
our contemporaries. ‘‘The Scotchman is always worried about the 
*bock losh;’ Englishmen and Irishmen are always fighting ‘the 
thump,’ which they firmly believe was left there for them to 
remove; the German is very much concerned about ‘dem walves ;’ 
while the Yankee has a hard time to ‘keep her from chawin’ too 
much steam.” 


THE death is announced, at the age of fifty years, of Com- 
mandant Roudaire, whose name is intimately associated with 
the project of a Saharan Inland Sea. This scheme was fully 
described by M. Roudaire in the Mémoires et Compte Rendu des 
Travaux de la Société des Ingenieurs Civils for November, 1883. 
Although strongly supported by M. de Lesseps, it was opposed by 
the great ber o' petent scientific authorities. With the 
death of Colonel Roudaire the sch will probably drop. 


THE Dundee Advertiser states that for a long time it has been 
known to a few of the leading mining men in Fife that a large area 
of coal lay between the well-known and extensive collieries of the 
Perth Coal Company and the Cowdenknowes Coal Company. These 
fields are about to be opened up by a large limited liability company, 
and all the latest improvements in mining are to be utilised. The 
output expected is 10,000 tons a day, and as there is a proved thick- 
ness of 151ft. 6in.—not including shale—the colliery will last 
_ many years to come and will give employment to a great number 
of men. 


Dr. Divers, Principal of the Imperial College of Engineering, 
Tokio, recently met with a curious accident. It appears that he 
had taken in his hand a bottle supposed to contain perchloride of 
phosphorus, but, finding the ig fast, was heating the neck to 
release it, when it burst, the bottle disappearing as dust, and the 
contents as gas. Dr. Divers was nearly suffocated by the fumes, 
and one eye was injured. When the last mail left, it was not in a 
state to be critically examined; but strong hopes are entertained 
that the sight will be restored. The accident is supposed to be due 
— decomposition of the perchloride of phosphorus, which was 
old. 











THE classification of the vessels of the German Navy has under- 
gone a thorough change. In future all — hitherto described as 
ironclad frigates and ironclad corvettes will be known as ‘‘ panzer- 
schiffe””—ironclad ships—and the vessels now classed as ironclad 
vessels and ironclad gunboats as ‘‘ panzerfahrzeuge”—ironclad 
vessels, Spar-decked corvettes will be ‘‘ kreuzerfregatten ”— 
cruiser frigates—and flush-decked corvettes ‘‘ kreuzercorvetten ”— 


cruiser corvettes. The vessels now classed as gunboats—Albatross 


class—will be known as cruisers, and the vessels now described as 
first-class gunboats as gunboats. The designation of second-class 
gunboats is abolished. 


Two important and interesting cases with reference to ——et 
battery patents in the United States have recently been decided. 
Interferences were raised against the Sellon and Swan patents, 
which belong to the Electrical Power Storage Company, by Starr 
and Brush, and in both cases the fight has been most obstinately, 
and at great cost, contested for nearly two years, appeal after 
appeal having been heard. The results of the last appeals are 
that priority of invention has been awarded to both Sellon and 
Swan, as against Starr and Brush. As against Brush, the decision 
on this last appeal is absolutely final; but in the case of Starr a 
further ap is still possible. 


On the afternoon of the 19th inst. a meeting of those interested 
in the textile industries was held in the Council Chamber of the 
Bradford Technical College, for the purpose of discussing the 
establishment of a Textile Institute for Great Britain. The 
objects of the proposed institute were explained at length by Mr. 
T. R. Ashenhurst and Mr. B. H. Thwaite, F.C.S. Mr. Thwaite 
said that what was desired was an institute through which tech- 
nical processes could be discussed by manufacturers themselves. 
Technical schools were all very well for teaching youths the prin- 
ciples involved in the production of textile fabrics, but they did 
not teach that which could be acquired by such organisations as 
the Institution of Civil Engineers. Mr. Ashenhurst then om gee, 
that. a committee be formed to consider the matter, which was 
agreed to. 

In an article on the “‘ Existence of Lead in Water passed through 
Lead Pipes,” by C. Schneider, in the Arch Pharm, the author 
draws the following conclusions from his experiments:—(1) The 
soft water of the river Bober, which contains traces of sulphuric 
acid and of calcium salts, is capable of taking up considerable 
quantities of lead from new pipes. (2) The formation on the inner 
surface of the pipes of a difficultly soluble protecting layer does not 
take place quickly. (3) Even after eighteen years’ use lead pipes 
are not so much altered that water is quite prevented from dissolv- 
ingthe lead. (4) Hard water containing 10°57 grammes sulphuric 
acid and 11°2 grammes lime per hectolitre is capable of dissolving 
lead. The author considers that the presence of carbon dioxide, 
even in smal] quantities, is suflicient tu explain the solvent action 
of water, and disapproves of the use of lead pipes for spring 
waters, 


OnE of the oldest copper mines of Lake Superior for years has 
been raising to the surtace large masses of copper and rock com- 
bined, which have cost considerable time and money to separate. 
The practice heretofore has been to pile the masses together and 
heat them by burning wood under and about them, and, when 
heated, to cool them down with water suddenly, and thus, after 
the manner of the ancients, to crack the rock and separate it by 
pounding it with sledges, until it could be made to go into the 
stamp mull or the refining furnace. Mr. James Dunstan, agent of 
the Central Mime, having seen one of the steam helve hammers 
built by the Cuyahoga Works in this city, at work on large masses 
of iron, concluded that the same power applied to mass copper 
would break up the rock it contained and dress it to a much higher 
percentage than it was possible to do by the old method. The 
Cleveland Iron Trade Review says:—‘‘ He accordingly ordered one 
of the 2500 lb. hammers, which has been at work for six weeks, 
giving most excellent results, both as to work done and economy of 
operation,” 
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COMPOUND ENGINES OF THE TUG BOATS HIBERNIA AND COLUMBIA. 


DE MAATSCHAPPY DE MAAS, DELFTSHAVEN, HOLLAND, ENGINEERS, 


Tue above-named screw 
steamers have been built by 
de Maatschappy de Maas, of 
Delftshaven, Holland, to the 
order of Mr. William Wat- 
kins, of London, and underthe 
superintendence of Mr, Alfred 
Watkins. The question of 
screw tugs versus paddle 
tugs becoming very im- 
portant, it was decided to 
put as much power into each 
as was consistent with her 
principal dimensions. The 
vessels are 120ft. between 
a, 22ft. moulded 

th, and 13ft. 3in. 
moulded depth. The weights 
are so disposed that the 
immersion of the propeller 
remains practically constant, 
whether the bunkers are 
empty or contain 100 tons 
of coal, the variation in 
draught being from 6ft. to 
10ft. forward. Should a 
further immersion of pro- 
lier be required, water- 
Pallast tanks are constructed 
under the cabin floor con- 
taining about 20 tons. The 
vessels are constructed with 


SEATS 


SCALE OF FEET 


PLAN 














a raised deck amidships and 
a captain's bridge forward, 
and are supplied with steam 
steering gear and steam anchor windlasses, The Hibernia 
is constructed of iron and the Columbia of mild steel, 
with a cast steel rudder and stern frame, supplied by 
Mesers. Jessop, of Sheffield. This cast steel stern frame is 

with large apertures in front of the stern post, thus 
forming a sluice keel, and the advantages of this arrangement 
were very apparent when testing the mancuvring powers of 
both vessels, The engines are compound surface-condensing, 


DETAILS OF AIR AND CIRCULATING PUMPS 


with cylinders 23in. and 47in. diameter by 24in. stroke, and are | 


capable of working up to 600 indicated horse-power on an 
emergency, although the average full power, with 100 revolu- 
tions is 530 indicated horse-power. Steam of 100 Ib. is supplied 
by a cylindrical boiler 13ft. diameter and 10ft. lin. long, with 
three furnaces 36in. diameter. The total heating surface is 
about 1600 square feet. The high-pressure cylinder is provided 
with an expacsion valve working on a separate face in a separate 


casing; at the same time 
there is an auxiliary throt- 
tle valve provided, admit- 
ting steam direct into the 
main high - pressure valve 
casing. The object of this 
arrangement is to be able 
to handle the engines at a 
moment's notice without 
having to put the expansion 
valve out of gear. The 
engines can be reversed to 
full speed almost instanta- 
neously. There is provided 
a steam starting gear astern 
of simple construction, but 
quick in its action, so 
that the engines are always 
under control. Tug steamers 
having often to stop sud- 
denly, an arrangement has 
been made to blow off steam 
into the condenser while the 
engines are standing. The 
donkey engine is one of 
Messrs. soaess direct: yet 
ing t; and at one en 
pote ge auxiliary circulat- 
ing pump and at the other a 
feed pump, which can draw 
from the condenser and feed 
the boiler while the engines 
are standing. The circula- 
ting pump is arranged to 
act as an air pump in case of 
accident, and the donkey engine can then be employed to work 
asa circulating pump. This was tried by uncoupling the air 
pump, and with the comparatively small circulating pump 
working as an air pump, and the donkey drawing the water 
through the condenser tubes, a steady vacuum of 24in. was 
obtained, which was considered highly satisfactory. : 
The thrust is taken by a large disc on the shaft working in a 
block which has two central supports on the sole plate, It is so 
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arranged that a constant stream of water may be applied without 
coming in contact with the bearing surfaces. These vessels 
easily attain a speed of 11} knots, with 90 revolutions at sea; | 
the measured mile trials showing greatly in excess of this. The 





engines are exceedingly strong, with large bearing surfaces to 
enable them to stand the hard work which is required of them 
in the towing service on the river Thames, The diagrams show 





the tangential efforts as deduced from the indicator cards ; the 
dotted circle shows the ideal condition of equal effort during a 
revolution. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible Y the opinions of our 
correspondents, 





THE BLOW PIPE FLAME FURNACE. 


Sim,—Will you kindly allow me to reply to Mr. Schonheyder’s 
letter in your issue of January 9th, 1885, in which he admits he 
does not believe in his own figures, but says others have attached a 
different meaning to them than he intended. He then explains 
how he ransacked the whole place, and had every pipe di 
from the boiler in question, except the feed pipe. kept watch 
over water and coals most minutely during the test, even 
before and after, to see if foul play or leakage could be 
detected. But the Hartley calorimeter test does not agree with 
his stated evaporation of water; and therefore he says that the 
boiler must prime or leak; and as Mr. Schonheyder has now been 
assured that the boiler does not leak, he concl that much water 
passed over with the steam. 

Mr. Schonheyder being one of the Council of our Society—the 
Society of Engineers—I thought it best to invite that gentleman to 
test my new patent furnace. I have nothing to say against his 

+ precaution and the trouble he gave us, and I expected nothing 
foo him but a true statement of facts; but I certainly did not 
expect him to make a doubtful statement in an important paper 
like THz Encrvger which he cannot prove to be correct. Mr. 
Schonheyder tested the steam on his own account three or four 
times from a pipe about 8ft. from the centre of boiler to ascertain 
if it was dry, and he listened many times to the engine and observed 
continually the water gauge. and he told my engineer and myself 
the steam was “‘ pretty dry,” and at another time the steam was 
“fairly dry.” Mr. D. K. Clark had an elaborate apparatus to test 
the steam, and found it to be dry. After the various tests I had 
a minute examination of the boiler made by the London Mutual 
Boiler Insurance Company, and their report states that ‘‘ the 
boiler has no leakage whatever.” This report and the boiler may 
be examined by anyone who will take the trouble to call at my 
works, 3, Mill-lane, Bromley-by-Bow. 

I further beg to state this boiler, 18ft. by 7ft., only evaporated 
with the best coal 6§ lb. of water per pound of coal up to 1880, 
when I made my first improvement to prevent smoke in the 
furnace, and in the jury’s report of the Smoke Abatement Com- 
mittee, page 121, this boiler is found to have made 8°81 Ib. of water 

pound of hard steam ccals with 174 square feet of grate area. 
Bince that time I have steadily worked on, and again reduced the 
area of the fire-bars to five square feet for the —s of concen- 
trating the combustion and formation of heat with considerably 
less consumption of cold air. This is the smallest grate area 
ever attempted in a furnace. I made the fire-bars sloping down- 
wards, and blow-holes in the lower part of a curtain hanging before 
the fire, so that the gases should meet from front and bottom at a 
certain angle to develope greater heat. I also formed an air guide 
under the fire-bars with a few steam jets. This arrangement pro- 
duced a long transparent flame of intense heat, never before seen 
in a furnace; this heat is kept by a fire-brick embankment close to 
the boiler plates for its whole length; and to prove that this 
intense heat is entirely absorbed by the plates and water within, 
it may here be stated that on the top and back end of the boiler 
only 356 deg. Fah. are left. This may show that every particle of 
the coal is made use of to the best advantage, and the considerably 
diminished admission of atmosphere, which is being forced together 
with the combustible gases and the help of a little water gas from 
the steam jets below, evaporated 11°48 lb. of water per pound of 
coal from 74 deg. Fah. This evaporation of water is doubled, and 
attacked on various sides, as the coals gave only 12°81b. from 
212 deg. Fah. To this latter test of burning coal I must object, 
and several chemists have told me of their doubts to such test, 
except when the analyses are given minutely of the proportion of 
carbon and hydrogen contained in the coals, and I think my doubts 
to that test are quite as reasonable as Mr. Schonheyder’s, as he 
claimed more units of heat per cubic foot of coal gas than anyone 
else was able to dy by his cooking apparatus at the Crystal Palace 
two years ago, and I trust Mr. Schonheyder will be able to prove 
his assertiop, ang pot candemn an entirely new system, which is . 





hardly understood or properly examined by anyone, and unknown 
to the pene. 

Mr. onheyder, in concluding his re 
to admit that the combination of the furnace arrangements 
evidently assisted the cause of intense heat and very perfect com- 
bustion ; as a rule the top of the chimney was quite clear.” 

Jron, in its yearly reports on steam generation, concludes as 
follows :—“ Everyone admits that there is room for improvement 
in steam-generating = peer and why should not Mr. Engert 
have hit upon a successful method of advancing practice in this 
direction a stage?” A. C. ENGERT, 

Three Mill-lane, gamete E., 

January 22nd. 


, says :—‘* I am bound 


STEEL PLATES FOR BRIDGE AND BOILER CONSTRUCTION, 


S1r,—In your issue of last week appears an interesti per on 
the construction of the Forth Bridge, by Mr. pracenons | Biggert, 


and in the course of the rv Mr. describes and illustrates 


the cracking of a steel p ed for the tubes—while an 
attempt was being made te bend it cold, and gives us some inte- 
resting partic as to the present methods of bending the plates 
hot. ith your permission I should like to make some reference 


to the cause of the cracking of the cold plate, and its probable 

dy. In my opinion, Mr. Arrol, the contractor, rightly “ attri- 
butes the failure of the plate to the unequal cooling at the steel 
works”—or elsewhere—and, as Mr. Biggart pointed out, that 
conclusion was ‘‘ borne out by the fact that different parts of the 
same plate are not so uniformly easy or difficult to cut,” and 
further says that “both these ces are often found in a 
single plate.” Mr. Biggart might have said, ‘‘ unfortunately often 
found in a single plate,” for is it not to be regretted that there 
should be such a want of uniformity in the condition of any plate 
that is to be used for structures, on the safety of which so much 
depends? It is not stated whether or not the plate which failed 
was before leaving the steel works where it was manu- 
factured, but ap are against the assumption that it was ; 

we may, therefore, fairly conclude that it was not, the more 
so because it is a well-known fact that many principal steel plate 
makers send their plates out without annealing them. It must be 
admitted by all steel plate users—who, by the way, have the best 
means of judging—that such practice is of very doubtful wisdom, 
unless the steel is of the mildest possible character, and even then 
it is unwise, for, granting that it is not an absolute necessity with 
the mildest plates, it is, nevertheless, a precaution, and one which 
is so easily taken and costs so little that one would think it much 
the best plan to avoid all possible risk. 

That internal strains set up in cooling were the cause of the 
failure of the plate above referred to appears to be fully confirmed 
by the manner in which it ked, and the direction which the 
cracks took; and I submit the following di gas Lathes 
probable e: ion of the manner in which the cracking 
place. the rolling operations, and subsequently, the cool- 
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ing of the plate would proceed most rapidly at the four corners, 
oo we mg take it that each of the spaces between the elliptical 
lines which I have drawn would be of a different temperature, the 
variation being gradual, and the centre of the plate heing the 
hottest. When, therefore, the cooling proceeds rapidly, the strains 
that are set up within the material, due to the unequal contraction 
of the corners and the centre, and due to the rolling of the un- 
ually heated material, are consi le, and the lines of the 
ellipses will represent approximately lines of what we may call 
“equal internal strain.” It follows, therefore, that the cracking, 
once started, will take place approximately along these lines; and 
a reference to the diagram will show that the cracks have, as 
nearly as might be expected in practice, followed the lines. What 
makes the explanation I have suggested appear correct, is that all 
the three cracks, A, B, and C, have tended in similar directions 
and from similar points, and, according to the sketch you 
none of them appear to have run out on the long edges 
plates. It would be cay and perhaps most natural, to su 
that the cracks A and B, starting at opposite ends of the plate, 
would run parallel to the axis of the curved surface which 
the plate was being bent, and therefore parallel to the long edges. 
They did not, however, do so, but followed approximately the 
elliptical form. 

. Baker, it appears, was of opinion that the failure was due to 
the fact that the edges and ends of the plate were not planed; but 
this can scarcely be accepted as the cause, as a soft steel plate, 
even with roughly sheared edges, should bear without 
vastly more bending than was put upon that which failed. Cer- 
tainly a sheared and rough edge might conduce to the failure, but 
it a most probable that the primary cause was in the strained 
conten of the material of the plate. In all steel plates intended 
for constructive work, but in boiler plates in particular, it certainly 
appears imperative that interna] strains should be entirely 
destroyed, and the annealing of such plates cannot but be of the 
greatest value. Certainly, for plates that are wholly heated 
during the subsequent work of construction; annealing is, perhaps, 
of less value, but even in that case it will do good, twice heating 
and cooling slowly being more effective than once. 


ve, 


There is another element of consideration which steps in, too, to has 


govern that of annealing, viz., the hardness of the plate; and it 
strikes one as being singular that the plates for the Forth Bridgeshould 
be of such a character as to harden so much by ordinary cooling 
that “ different parts of the same plate are not so uniformly easy 
or di t to cut.” Referring to the general p' of construc- 


steel, which would be less susceptible to eB 
rough treatment, jarring, vibration, &c. 

a mild steel been used ond Some prepay “ee it is pro- 
the contractors would have 

cold without risk; and even if they bent them hot, there would be 
less risk with milder steel of internal strains being set he Gains 
the cooling after bending. We should have less prejudice, an 
hear less about the trouble and uncertainty experienced in worki 
steel plates, &c., if the softer qualities were more in demand i 

of those possessing a high tensile strength. Surely a steel plate of 25 


to 26 tons per square inch tensile strength, and which will stand 
doubling wal while cold or after quenching in water, or will 


boilers | sixty—equal 
per } balanced during the experiment was 1517 lb., which, being multi- 


é 


inch per cent. stronger than 
the best iron plates (across the grain), which is no mean advantage; 
and further, itis homogeneous, and will stand vastly more “‘punish- 
ment” than the iron plates. Certainly, compared with steel of 
higher strength, there is a disadvantage as regards the extra weight 
of material required. But how much more safe and easy the 
material is to work under adverse conditions! and until workmen 
in all branches are more accustomed to the manipulation of steel, 
it is hetter that reliably soft and easily workable material should 
he 1-l+ced in their hands whenever its intended use will admit of a 
choice being made. For general engineers’ purposes, boilers, &c., 
steel possessing ductility, softness, and ease of working is generally 
the most usefp) and desirable; and we find at the works from 


n able to bend the plates | sid 


which I write, that our soft and comparatively “low carbon” 
steels are asa rule preferred, and that where stronger steels are 
required for plates &o., it is most satisfactory to give thorough 
annealing, though, as a matter of fact, we anneal all plates of 
whatever kind. THos, 'TuRNer. 
Corngreaves Ironworks, near Birmingham, 
January 19th. 





THE NAVY. 
Srr,—I shall be much obliged if you will publish what follows :— 
To the Chief Constructor of the Navy, Admiralty. 


Sir,—I have duly received this day your address to the members 
of the Royal Corps of Naval Constructors. 

The subject is of far too serious importance, involving as it does 
the safety of Great Britain, to allow me to be silent. 

Ip to follow your paper. 

p. 2. The Agamemnon was, I presume, built so short with the 
idea that she would be more handy and steer better, but to build 
ae. a and Ajax—to go only 13 knots, is to sacrifice 
ev by a clearly foreseen disadvantage. To design a ship 
for a light draught, 23ft. Gin., and then to have to make it artifi. 
cially 26ft. aft so as to steer, is not scientific. 

p. 3. Mr. Barnaby notices ‘the fulness of the lines and ends, 
and the lengthened Agamemnon, i.c., Colossus, has altogether 
avoided difficulty in steering, while it has given much higher speed 
with the same engine power.” I foresaw those results. It is, 
however, a very expensive experiment. ‘Two comparatively useless 
ships, Agamemnon and Ajax, costing some £1,500,000 ! 

p. 3, 4. ‘An Admiral of the Fleet giving the names of ships 
a to ‘an alarming extent’ of their belt armour, and declar- 
ing that they are most dangerous, and including among them the 
Conqueror and the Hero.” Sir Thomas Brassey—‘‘ The British 
Navy ”—gives the plan of Conqueror, vol. i., p. 446, showing about 
one-tenth the length of the vessel unarmoured, and thus “ stripped 
to a most ning extent,” for while pitching the steering of the 
ship is jeopardised. The Hero and Conqueror are the very worst: 
fighting machines I can conceive. Weak armour, 12in., such a. 
superstructure aft as to mask for 100 deg. the stern defence power: 
of the heavy guns. I included these ships purposely and inten- 
tionally for the reasons given above. 

Mr. Saati condemns the whole nineteen at p. 6. “* It is con- 
ceivable that some such provision against machine guns would be: 
a wise addition where weight can be surrendered to meet it. In 
the mnon, for example, 2in. armour could be put in a belt- 
Gft. le.” Mr. thus abandons unarmoured ends; but 
3in. steel has been pierced at 600 yards, thus nothing under Gin. 
will succeed. The French have l6in. and 14in.—see Brassey, p. 316 
—in a belt 8ft. lin. wide. 

The statement, p. 4, that I belione erties and Black Prince 


completely belted is, I presume, a mistake. to fact ; 
I have treated them as utterly obsolete, Mr, is mislead- 
ing about seamen. Exercise, p- » gives , Etat 
majors et equipages « terre et « la mer, 5587 Artilleriede Marine, 


and 21,022 troupes; to our ‘‘ Fleet service afloat,” including coast- 


, 43,592—p. 8, Estimates, 1 Artillery, 2192; 
=. 10,208. So the French sailors are only 262 less than ours! 
Mr. Barnaby is in error when he » “Such questions 

officers.” Ido 


as - are, I say, left almost untouched by naval 
not think that Mr. Barnaby could strengthen what I have written 
on this subject. See also Sir A. Ryder and Admiral Phillimore, 
two Commanders-in-Chief, and very many more; Naval Prize 
Essay, &c. &c. I most earnestly wish Mr, prove: 
= Suede where ~A states, May. she as peed = rolls: 

,000 seamen, while in including all reserv ere are: 
not 100,000.” The Preach I believe; the latter T cannot.. 
His statement that ‘‘the French have in armed commissioned! 
ships 15,000 against the 22,000 of England ” is most misleading, as. 
shown above. 

ne F ar tee I Boglish be t] on hepeiy ae posed 

eForm. ‘The typica i ttle-s' a ro) ’ 

having unarmoured ends,” ap; and fille mo with Reaiby. How 
it must delight the enemies of Great Britain ! 

_Mr. Barnaby, at p. 5 states, ‘‘ As to the absolute st th of the 
Navy, I entirely concur with those who desire that it shall be twice 
as powerful as that of France;” and he is the man who has 
weakened nineteen ships. I observe that Mr. Barnaby omits 
reference to the resistance of armour to long-range and oblique 


the | fire—its main use. 


I again advise Mr. Barnaby to ‘imitate the vessels of every class 
in the French Navy, and merely double the number.” Thus we 
cannot be beaten in case of war. Now we most certainly should 
be, unless we alter our mode of armouring and our naval | may 

p. 8. I always considered mastless ironclads my children, but 
with a height of t.eeboard equal to Hercules — see Admiralty 
correspondence ; I believe that Dreadnought modernised would 
have tew equals, with guns high out of water. 

ADMIRAL OF THE FLEET, 


Torquay, January 14th. THOMAS SYMONDS, 





THE CONDUCT OF EXPERIMENTS, 


Srr,—I have read with much pl your i ting article on 
“The Conduct of Mechanical Experiments,” contained in your 
issue of the 9th inst., with every line of which I entirely agree. 
The value of experiments of this character d js altogether upon 
the care and attention bestowed upon every detail, which too often 
are passed over as trivial and unimportant. My object in writing 
to you is to call your attention to an er ve med conducted b; 
myself in 1858, and which doubtless, from the length of time whic! 
since el d, ped your notice. The details are given 
in your paper of the 2nd April, 1858, page 260, and are curious as 
showing how completely the various elements of uncertainty noticed 
in your article were anticipated. With your permission I will 
refer in detail to the experiment, hoping that it may be of some 
interest to such of your readers as may take a serious view of the 
im of this of investigation. 

‘ore doing so, however, I may as well first explain that in the 
course of business it was frequently my duty to draw up contracts 
in which the element of economy of fuel was of the first con- 
ideration, and in which an undertaking was entered into on the 

of the manufacturer at Reading that the consumption of 
elsh coal per horse-power per hour—useful effect—should not 
exceed 31b., and it was with a view to the certainty of the result 
that I instituted the experiment. It was carried out during the 
right time, in February, 1857, with the factory engine, and lasted 
ten hours. The main shaft was disconnected from the works, 
and was fitted with a brake wheel, acting as a dynamometer. The 
diameter at the point of suspension was 4ft. 74in., giving a cir- 
cumference which, multiplied by the revolutions per minute— 
to a velocity of 870ft. per minute. The weight 
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plied by the speed, gave a trifle less than 40-horse power useful 
effect. A man was constantly watching the lifting of this 
be said that the load on the engine was con- 


weight, so that it — 
stant.and uniform. The temperature of the water supplied to, and 
run off from the condenser, was registered twice per hour, and 
indicator ms taken at the same periods. The quantities of 
water from the condenser and evaporated by the boiler were care- 
fully taken by weight, as was also the quantity of coal used 
during the whole time. In order to insure perfect accuracy as to 
the discharged water and that evaporated by the boiler, it was 
weighed in filling the boiler, and at the termination of the experi- 
ment the same course was pursued when emptying the boiler ; 
the difference, if any, of the first and final weighings having to 
be added or subtracted to the weight of water supplied to the 
boiler during the ten hours’ trial which would give the true amount 





of water evaporated, The weight of water discharged by the 
condenser was arrived at in the following manner :—A tank, 4ft, 
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by 4ft. by 4ft. deep, was placed on a weighing i 
and property ateneel weights to the amount of one ton and 
a-half were then placed on the beam. The water from the 
condenser was then run into this tank until its weight balanced 
those on the scale beam, The communication was then cut off by 
means of a sluice, and the water allowed to run off by opening the 
outlet sluice. During the emptying of the above tank the con- 
denser water was received into another smaller tank, which was 
discharged into the large tank, when it was ready to be refilled. 
An attendant was stationed exclusively to attend to this duty, and 
recorded the number of times the tank had been emptied. The 
duty being constant, so was the amount of injection, and therefore 
the totals of discharge suffered no variation during the ten hours 
the experiment lasted. The water from the steam jacket and 
covers was also noted and weighed, as was also that drawn by the 
donkey for supplying the boiler ; so that every element of uncer- 
tainty referred to in your leader was prevented. 

As regards the quantity of fuel used, it was very carefully 
weighed for the run, previous to starting ; the steam was raised up 
to 50 1b., and the grate completely cleared. The trial was then 
proceeded with, and only a few clinkers had to be raked out 
at the end, the pressure of steam in the boiler standing at the 
same figure as at the commencement. The coal had to be ignited 
after the grate had been cleared by a few chips and wood shavings. 
Having A sco far described the general mode of conducting the 
experiment, it may not be out of place to say that the boiler was 
of the ordinary Cornish type, 22ft. long, 5ft. diameter; the 
internal flue 2ft. Sin, diameter, and fitted with the ordinary dial 
pressure gauge, with ashpit and flue dampers, 

The engine was horizontal, expansive, and condensing. The 
diameter of the cylinder 2lin.; length of stroke, 30in.; jacketted, 
and top and end covers all in direct communication with the boiler, 
and fitted with a drip to carry off the condensed water. There 
were two slide valves—the ordinary admission valve, and ‘also a 
variable cut-off ‘valve working on the back face of the former. 
This valve was made in two parts, which were brought either closer 
together or further apart according to the degree of expansion 
required. This was regulated by an automatic arrangement with 
the governor—an arrangement now in general use, but which, at 
the time of which I am ain, was not ly employed 
The air-pump was double acting, 64in. diameter, and was worked 
by carrying the piston-rod through the back cylinder cover, so 
that its length of stroke was identical with that of the cylinder. 


Trials of Steam Engines. 











Description. 8. a ._ 
Diameter of jacketted cylinders .. 2lin. 24in. and 13,,in, 
Length of stroke in inches 80in. 54in. 
Pressure of steam in boiler .. 52 Ib, 


40°9 Ib. 








Number of revolutions per minute) 60°03 32°48 
Name of coalused .. .. .. ..| Powell's Duffryn.| Powell's Duffryn. 
Duration of trial.. .. .. .. .. 10h. 2m. 10 h. 
Quantity of coal used... .. .. .. 1282 Ib. 1193 Ib, 
Quantity of water epee a 11,080 Ib, 10,404 
Quantity of water harged by 

OUD a5 54. ae 98 Aha’ See 247,080 lle, 244,990 Ib. 
Average heat of well water .. .. 38 deg. 53 deg. 
Average heat of condenser water .. 82 deg. 89°54 deg. 
Difference in degrees.. .. ee 44 deg. 36°54 deg. 
Mean vacuum ininches .. .. .. 27 27 
Degree of expansion allowing clear-| mS 7 

ee Ms. na. de: po. a0, oat Bol 8°6 bd 
Mean indicated horse-power .. ..) 47 46°21 
Consumption of coal per horse-} 

power perhour .. .. .. ..! 2°62 2°61 
Quantity of water evaporated per) 

DOMME ME CORE cre k sce oe 9 8°72 
Horse-power on dynamometer... 40 -_ 





So much has been written respecting the superiority of high and 
low-pressure engines over the single cylinder that I do not feel 
inclined to venture on so tender a subject, but I inclose herewith 
a tabular statement of the results of my experiment in 1858, as 
compared with a similar —_—— made in the year 1869 by 
Messrs. Bryan, Donkin, and Co., on a double high and low-pressure 
engine, with results wonderfully similar to mine, and in which the 
consumption of fuel is prasitenlly the same. JOHN PINCHBECK. 

9, Victoria-chambers, Victoria-street, S.W., 

January 21st. 





WIND PRESSURES ON ROOFS, 


Srr,—In reply to Mr. R. H. Graham’s letter to THE ENGINEER 
dated 21st November, 1884, asking me how I have come to the 
conclusion as to his taking the weight of 451b. on the authority of 
M. Levy, I have to inform him that he in his reply to an anony- 
mous correspondent, and in support of his ent, plainly says 
“‘T have neither object nor intention to decide a question of 
this nature upon my own reasoning and authority,” and quotes 
M. ma authority, and muously tells us that as M. Levy 
adopted the lower pressure of 28Ib. 33 1b. per square foot for 
dead and accidental load for similar roof, he is safe in assuming 
45 lb. per square foot instead of supporting his argument by facts 
and figures, which clearly shows t he.worked upon M. Levy’s 
authority. 

The real point under discussion is not the question of authority. 
The question at issue is whether the weight assumed by Mr. 
Graham—45 lb, - square foot for dead and accidental load—or 
that given by the anonymous correspondent—56lb. per square 
foot—is right. According to my calculations, as per details given 
in my last letter to Tok ENcrnerr, I found that the result nearly 
agreed with that of your anonymous correspondent. To this Mr. 
Graham responds that he has adopted the weight after diligent 
inquiry and calculations. I fear there is something wrong in both 
his inquiry and calculati He @ pressure of 45 1b, in 
two dissimilar roofs of different spans and pitch, without taking 
the form of roofs into consideration, which is quite against practice 
and theory, He has assumed the weight in all the examples of 
graphic treatment of stresses in framework. Is this the right way 
and practice of the profession to come to the proper conclusion as 
to the weight of particular existing roofs by assumptions or by 
inquiry, particularly when he  - the examples of graphic treat- 
ment of st in fr k for the study and guidance of young 
students? 

With regard to the distribution of wind pressure on roofs, Mr. 
Graham says, “‘ We are differing in principle if not in effect.” 
say there should not be any difference at all in treatment of wind 
pressure if worked on right principles; but as Mr. Graham follows 
the old practice of taking the wind pressure as vertical load, 
which is now admitted by all as an incorrect mode of treatment, 
the fallacy of this treatment is proved by Hutton’s experiments 
and its exposition by Professor Unwin, that the wind pressure 
should be treated asnormal. This principle of treatment was taken 
up and followed by the continental engineers and authors long 
before Mr. Graham’s publication of graphic and analytic statics, 
and it is strange that he has not adopted the same principle 
expressing desire to follow the old beaten track on a plea o' 
simplicity of treatment, and on assumption that any error will be 
insignificant in practice. This sort of teaching to young aspirants 
of engineering is very dangerous, and will lead to serious conse- 
quences. Dorapyu B, RABADINA. 

Bombay, January 1st, 











REMARKABLE BOILER EXPLOSION, 


Sir,—Herewith I beg to enclose cuttings from a local journal, 

hoto of drawing, and particulars, &c., of a very extraordina 

iler explosion which occurred here about 10°30 a.m. on the 15t 
December, 1884, on which occasion a boiler of the vertical cylin- 
drical type, with two cross tubes in fire-box, weight, as deduced 
from scantlings, about 3521 )b., i2., 1 top 11 ewt, 2 grs., was 


I | cuttings from 





suddenly projected upwards from its position through roof of shed, 
and in its flight reached a height of not less than 100ft., 

over intervening houses and street, and in its descent encountered 
roof of store, passed bese ap gyn through oe and was 
“brought up” by resistance of second loft. accident was 
happily unattended with any injury to life or limb. 

‘ e boiler oe been used for ; — = g only, feed ag 
rom pressure of main ranging from 30 » square inch in 
scunnee with ryurenente an fo ofher mrp, Commie 
tion with main cock, pump di with, 
The safety valve weight Lome been lost, cannot tell the working 
pressure of boiler. From the a of valve seat and the 
‘rusted-up” state of lever, &c., I consider the whole was 
inoperative. 

he fire-box is very thin, say only from ;zin. to jin. in thick- 

ness, the original being about }in., and the collapsing of it caused 
the explosion. From the general appearance of fire-box I consider 
the accident attributable to excessive internal pressure, suddenly 
rupturing the very thin plates of it. The torn portions extended 
all round for about two-thirds of circumference, The rent was 
stopped by the fire door ring at one end and strong patch at the 
other end. The whole contents of boiler were discharged at once 
on to the blazing fire and grate, which acted as a piston. Boiler 
was thus ha upwards in an oblique direction, consequent on 
the inaction of the portion unrw s 





6in. on either edge has an 
inches, but it has also the additional effective cooling area of 


the edges, which adds 12 square inches, ee a surface " 
inc 


area of 36 square inches a total of 48 
cooling area by radiation and evection. If, on the other hand, 
an area on the two sides at the centre of the plate, of 36 square 
inches of such surface, be taken into consideration, it be 
seen that the edge surface can only be considered as cooling 
by conduction. Thus the effective cooling area of the outer 
oe of the plate is much more efficient than the central parts. 
ese outer parts having, then, become rigid and contracted 
under tension, exert a correspondingly compressive strain upon the 
interior parts still at a higher temperature, and thus more or less 
amenable to compression. This tensile strain upon the outer parts 
or borders of the plate is gradually eliminated as the interior 
cool, and is ly changed into one of compression as the inner 
parts contract in cooling under a molecular tensile strain, due to 
the incapacity of the rigid border to follow the inner parts in their 
contraction. In the cold plate put into a structure there is thus 
initial molecular strain differentiating from compression at the 
edges to tension towards the centre. If the plate is cooled under 
circumstances inducing unequal cooling, these internal strains are 
aggravated, and they may ibly be of such magnitude that 
extraneous strains that would not materially affect a tough iron 
plate may be sufficient in a harsh steel to cause rupture, Further, 
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In consequence of a letter enclosed attributing the projection of 
boiler to the agency of some powerful explosive being plaeed 
underneath, I became interested in the matter; examined boiler 
as it lay imbedded in roof of store—see photo—measured and 
sketched it; measured the height of beam and distance from 
centre of original position of boiler; the height of wall of store it 
just cleared ; distance of flight ; laid all dimensions down to scale ; 
described a parabola to represent the path of centre of gravity of 
boiler ; found the height of vertex to be 100ft.; and from this data 
computed the force of impulse to be 203 foot-pounds per square 
inch of fire-grate area; — the piston, 1385°4 square inches, 
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By the law of falling bodies, the force of impact is equal to the 
force of impulse, and the 
y of height of projection x 8 x weight of boiler 

area of the fire-grate 
per square inch ;- 
a‘s vie = 203 foot-pounds per square inch of fire- 
grate area = the impulse the boiler must have received to impel it 
100ft. high. 

Now as I have before said, the boiler was projected at least 
100ft. to leap over the beam at the commencement of its flight, 
and over the wall at the other end; but it may have gone 150ft. 
high. Then in such case we have: .°. vy UO x & x Mel ix S521 
249 foot-pounds per square inch of fire grate. The latter is the 
highest point it could have reached. Taking into consideration 
the slight amount of damage done to store, which opposed its 
momentum, and the damage to boiler itself, the amount of impact 
in the latter case would be on roof = 133 foot-tons. 

As I have lained particulars in photo., ther with the 
‘jem, recapitulation would be ; and I have 
only to say if you consider this communication and enclosure 
worthy of a place in your valuable columns, you will oblige me by 
kindly inserting it, as the way in which I have worked out the 
problem may be of some use to a few of your readers. 

2, Rockbore-terrace, Old Blackrock- RIcHARD HARTLAND. 

road, Cork, January 10th. 


= foot-pounds 





CRACKING OF STEEL PLATES, 


Srr,—Referring to the explanation proposed in the paper by Mr. 
A. 8. Biggart, published in THz ENGINEER, January 16th, page 54, 
to account for the failure in certain directions of steel plates, allow 
me to eee out that the following rather more complete explana- 
tion of the forces resident in a plate was given in a paper 
before the Society of Engineers in October, 1880 :— 

“Plates when taken from the rolls or from the annealing oven 
are generally laid on a flat surface to cool, but whether laid down 
or stood on edge, cooling takes place somewhat more rapidly 
towards the corners and edges than at the middle. At first, the 
whole plate is of the same temperature, which may be that of red- 
ness. The exterior parts first assume the rigidity of cold steel, 
and contraction takes place on the interior parts which remain at 
a higher temperature, and therefore the contraction has taken 
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when a plate of such a character is being rivetted up every rivet is 
compressed under a very high strain to make it fill the holes, and 
thus, acting as a viscous fluid, adds to the strains already tending 
to destroy the plate.” W. 
January 27th. 





AUTOMATIC BOILER FEEDING. 
S1r,—In view of the many accidents that occur to boilers through 
shortness of water, is it not time that the Boiler Insurance Com- 
ies should ider the tion of automatic boiler feeding? 
very boiler is required to have its own safety-valve to provide 
against excessive pressure of steam, why should it not be equally 
— with an arrangement for preventing the shortness of 
water? 

Two, at least, of such feeders are now before the public— 
Fromentin’s and Mayhew’s—and were automatic feeding demanded 
by the insurance companies, no doubt other forms would soon be 
produced, and one very common source of danger with steam users 
would be effectually overcome. AUTOMATIC, 

January 19th. 








RAILWAY RATES. 

Srr,—I have this day read Mr. Stretton’s comments on matter 
furnished by me and contained in your previous issue. I see 
nothing in them throwing any light to the contrary of that I have 
written. I will admit that when we may eventually destroy and 
eliminate the first and second-class traffics, that the mainstay may 
then centre in that of the third-class, for the simple reason that we 
should have no other. We have travelled fast in that direction. 
I have received proofs of some matter I sent a fortnight back for 


the February issue of the Railway Engineer, and if your corre- 
spondent will read it, I have therein stated thas if our present 
first and second-class gers were turned into third, the fares 


passen 

received would be minus a sum of £4,000,000. It must perplex 
anyone to argue in the direction of profits from such a change, 
Mr. Stretton will also see he isin error in a. isi 
fares is the 4 plan before us; also that the seven railways ros 
2°90 less in 1883 profits. FREDK,. T. HAGGARD, 

East Barnham-grove, Bucks, 
January 20th. 








THE Ockan Dock ScHEME.—When the last South Australian 
mail left considerable interest was felt in the movements of the 
Ocean Dock Company. Was the work being done of a permanent 
and genuine character? Could they get the necessary capital to 
carry out their project, or would they forfeit the £14,000 penalty 
to the Government for breach of contract? Would the scheme be 
modified or altered? These and numerous other questions were 
being daily asked. The Colonies and India says, one who has seen 
the work testifies to its so far presenting the appearance of a 
substantial and ent character, and we have the assurance of 
those who profess to know that there was no doubt about the 
capital being forthcoming, and that therefore there would be no 
forfeiture to the Government. It appears that the plans have 
been so altered that, if carried out, increased wharfage and facilities 
for large ships will be given. 

CHEAP OxyYGEN.—The production of oxygen direct from the air 
has long been aimed at by chemists. It would appear, from a 
pamphlet by Messrs. Brin Fréres, that this purpose has been 
successfully accomplished. They have ental a plant in Rue 
Gavarini Paris-Passy, by which they can produce about four 
millions of litres per day. Their process is based on the pro- 
perty possessed by caustic barytes of absorbing oxygen. A series 
of retorts is fixed in a furnace, and caustic is inserted in 
each retort. A force-pump and a suction-pump are connected with 
each retort, and at a temperature of between 500 deg. to 600 deg. C. 
air is pumped into the retorts. The air has previously been in a 
chamber containing lime and caustic soda, to free it from carbonic- 
acid gas. At the temperature named, the barytes absorbs oxygen. 
At about 800deg. the resulting peroxide is deoxidised, and, by 
means of the suction-pump, the oxygen is drawn off. By this process 
a perfectly pure gas can be obtained in unlimited quantities. The oxi- 
dation and deoxidation of the barytes can be repeated indefinitely, 
Of course it produces nitrogen as well as oxygen, and the authors 
believe the manufacture of ammonia by direct combination with 
hydrogen will be possible. The applications of oxygen are likely to 
be very numerous. The authors think it will be found superior to 
carbonic-acid gas in aérated beverages. For all antiseptic purposes 
oxygen is of great value, and it is likely to be extensively employed 


place under a tensile strain. Thus, if a plate of lin. in thickness in metallurgical processes, as in its medium elevated temperatures 
is considered in-ilusteation, it will be seep that 9 corner of, say, | are more readily obtained thay in the atmosphere, 
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COMPOUND ENGINES OF THE TUG BOATS HIBERNIA AND COLUMBIA. 
DE MAATSCHAPPY DE MAAS, DELFTSHAVEN, HOLLAND, ENGINEERS. 


(For description see page 81.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS —Madame Boyveau, Rue de la Banque. 

BERLIN,—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC,—A, Twiztmeyer, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
1, Beckman-street. 


SO AT TIT A REIS REAR TS A ERE NE LSM SNS 


PUBLISHER’S NOTIOE. 


*,* Next week a Double Number of Tak ENGINEER will be published 
containing the Index to the Fifty-eighth Volume, and a large 
quantity of extra matter. Price of the Double Number, 1s. 














TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

E. P. (Castelnau).—‘1) Probably; depends on the shape of the stern, 
(2) Depends on the ventilation. If that is good the stove will do no harm. 
(3) The whole arrangement is very dangerous; put in proper traps, 
(4) No. (5) The advantage you would gain by making your engine con- 
densing would not be worth the trouble, The condensing pipes would take 
a knot an hour off the speed, (6) Yes. 

Eerratcm.—ZJn our last impression, poge 70, for Bremner’s valve gear, read 

"s valve gear, 








THE STRENGTH OF SPRINGS. 
(To the Bditor of The Bngineer.) 

Srr,—Can any of en | readers inform me where I can obtain sound 
information, theoretical or experimental, res’ ing the deflection and 
8 the principal forms of locomotive, wagon, and hackney 
carriage springs? Is the deflection of a spring affected by increasing its 
compass, other being equal? Ifso, in what manner and to what 
extent is it affected ? SPIRIFER. 





CANE LUBRICATORS. 
(To the Editor of The Engineer.) 

S1r,—We notice in your last issue that some one is inquiring for the 
makers of cane lu tors. Some weeks since you published a descri: 
tion of a cane en arrangement for loose pulleys, &c. We 
immediately tried it, and found a most perfect and wonderful result, 
We shall be very glad to make such cane lubricators for your corre- 
spondent if he send us particulars of his requirements. 


T. anp W. Summers. 
High Orchard Ironworks, Docks, Gloucester, 
January 28th. 





SUBSCRIPTIONS. 

Tue Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 14a. 6d, 
Yearly (including two double numbers) .. «. £1 9s, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enorneer is registered for transmission abroad. 

Cloth cases for binding Tur Encineer Volume, price 2s. 6d. each. 

A complete set of Tue Enorneer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below ;—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER wee/ly and post-free. 
Subscriptions sent by Poat-office order must be accompanied by letter a) 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Port Roumania, Switzerland, Tasmania, Turkey, United States, 
West t of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s, 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

«”" The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings perinch. Ali 
single advertisements from the country must be accompanied by a Post-office 

in payment. Alternate advertisements will i ith all 

practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishi 

per are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tne Enorneer, 163, Strand. 
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MEETINGS NEXT WEEK. 

Tae Instirvtion or Crvit Enornerrs,—Friday, Jan. 30th, at 7.30 p.m.: 
Students’ meeting. Pa: and discussed, ‘‘ The Tron Bridges 
way,” Mr. F. 

in the 

Tuesday, Feb. 8rd, at 8 p.m.: Ordinary meeting. Paper to be 

read with a view to discussion, ‘‘ The Design and Construction of Steam 
” by Mr. David Salmond Smart. 

Society or Encingers.—Monday, Feb. 2nd, at 7.30 p.m.: The President 
for the past year, Mr. Arthur Rigg, will t the premiums awarded 
for papers read during the year. The dent for 1885, Mr. Charles 
Gandon, will deliver inaugural address. 

Society or Arts.—Monday, Feb. 2nd, at 8 p.m.: Cantor Lectures, 
“The Distribution of Electricity,” by Professor George Forbes, M.A., 
-R.S.E. Lecture I.—G 1 stat t of the probl ical dis- 
tribution for lighting supply from a central station. Success of electric 
lighting largely dependent on economy of distribution, Comparison 
ith gas. Limits to the li of ducti Waste of energy in 

of mains. Fall of 


be” 








mains. Undue heati tential. Methods proposed 
for la: mains (1) for low potential; (2 oe bie potential. Testing 
mains. ednesday, Feb. 4th, at 8 p.m.: Ninth ord meeting. 


“ Education in Industrial Art,” by Mr. Charles G. Leland. 'l Brown- 
low will preside. Thursday, Feb. 5th, at 8 p.m.: Howard Lectures, 
“The Conversion of Heat into Useful Work,” by Mr. W. Anderson, 
M. Inst. O.E. Lecture VI.—Hot-air engines; nature of their action, 
mechanical details, limits of efficiency. Corap d air refrigera' 
machines. The steam engine, non-condensing, condensing, and com- 
pound; nature of its ion, mechanical details, limits of efficiency, 
results actually obtained. 











DEATH. 
On the 22nd Jan., suddenly, at 2, Royal- e, Cheltenham, Tuomas 
Parker Watson, M.A, Mem. Inst. 0.E., late Chiet Resident Engineer at 
Port Elizabeth, th Africa, aged 56, 
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paseiles THE CREEPING OF RAILS, 
In this country we are little troubled by the creeping or 
longitudinal motion of rails. It is known that a tendency 





to move in this way is manifested by rails on inclines 
when the tratfic is heavy, the rails tending, as a rule, to 
slip down the hill; and motion has been observed on 
curves, apparently due to the difference in length between 
the outer and inner rail. In the United States, however, 
creeping seems now and then to assume very serious pro- 
portions; and a pa on the subject. was recently 
read by Mr. J. BJ ohnson before the Engineers’ 
Club at St. Louis, Our readers will no doubt remember 
that there is a magnificent railway bridge there, and 
we learn from Mr. Johnson’s paper that the rails on 
this bridge creep a foot a day. At first sight there seems 
to be a mistake somewhere about such a statement as this, 
and an English engineer is disposed to think that Mr. 
Johnson is poking his fun; but so far as can be seen 
there is no joking about the matter. The paper is written 
with commendable precision and neatness of detail. The 
main facts are that the rails always move in the direction of 
the traffic—that is to say, down on the down line and up on 
the up line, The creeping is confined to the bridge proper 
and to its eastern approach, which is on a series Gl short 
girders on iron columns. It ison a grade of 1 in 66 and 
2500ft. long. The bridge is 1600ft. long, and the summit 
of the incline is on the middle of the bridge, which is 5ft. 
higher than either end. The amount of creeping is 
greatest on the approach, being for the year Sept. 1st, 1883, 
to September Ist, 1884, in the ratio of 162 to 100, as com- 
with the creeping on the bridge. The distances are 
in the ratio of 156 bor the approach to 100 for the bridge. 
All manner of expedients x been tried without any 
avail to prevent the movement of the rails. Steel spikes, 
bolts, strips, and fish-plates have been sheared or broken ; 
frog crossings and switches pulled out of line or torn up 
ily; the rails have been twisted and depressed by the 
crowding and pushing forward of those in the rear against 
those in front. The rails have completely beaten the 
engineers, and provision is now made for this movement at 
three points on each track, viz., at the entrance upon the 
east approach, at the east abutment, and at the west abut- 
ment. On the north track, since the rails go west, open- 
ings are constantly enlarging at the approach and closing 
at the west abutment. On the south track the rails go 
east, so the openings are cnlocsing at the west abutment and 
closing at the approach. Where the openings are enlarg- 
ing, short pieces of rail are taken out and longer ones put 
in their place, and where they are closing up, longer 
bits are removed and shorter inserted. This has to be 
done many times a day at each point where the rails are 
cut. On account of the switches located at the east abut- 
ment, it is necessary to have cut sections on each side of 
these, making four places in each rail where this movement 
has been provided for. Every second day the foreman in 
charge of the day squad measures the movement that has 
occurred, on both approach and bridge, and keeps a careful 
record of the same. The monthly movements are copied 
into the reports and are on a file in the offices of Mr. 
Wuerpel, the superintendent of structure, and of Colonel 
C. Shaler Smith, the engineer of the bridge company. 

The St. Louis case is not isolated. The Pennsylvania 
Company had a good deal of trouble with creeping rails 
on a bridge at Sacitedh over the Susquehanna. The 
exact amount of the creeping was never known, but the 
fact of the creeping was proved by the displacement of the 
curves at each end of the bridge, as much as 4ft. of rails 
being removed from one end of the bridge to the other at 
one time. But creeping was stopped here by the use of a 
peculiar fish-plate, consisting of a piece of angle iron pro- 
jJecting wider than the flange of the flat-footed rail, and 
resting on the cross sleeper. There are four spikes fitted 
to notches in the edges of the angle iron, and these are 
able to hold the rail. Each rail is held independently, and 
it is to be observed that on the St. Louis Bridge, where 
eight men are kept constantly at work—five by day and 
three by night—correcting creeps, as ae above, no 
attempt has been made to secure each rail separately. The 
fastenings were put in in batches or groups, on the theory 
that if a connected line of rail is held fast in one place it 
cannot move longitudinally in any place. 

Our readers will no doubt want to know why the rails 
creep on the St. Louis Bridge. We fear that we shall 
disappoint them when we say that we do not know cer- 
tainly why they creep. The results of the creeping are 
not very serious, and the phenomenon gives constant em- 
ployment to eight men, who, it seems, would otherwise be 
out of work; so that it is not an unmixed evil. Our 
principal reason for dealing with it at any length is that 
the whole affair constitutes an interesting engineering 
conundrum, which takes this form: Why do the rails on 
the St. Louis Bridge creep a foot a day? No less than 
six distinct explanations—that is to say, answers to the 
riddle—have been supplied by American engineers, 
we have no hesitation at all in saying that not one of them 
is satisfactory. Briefly they may be summed up thus:— 
(1) The creeping is due to the inclines; (2) it isdueto stopping 
the trains on a down grade; (3) it is caused by the 
pounding of the wheels against the ends of the rails at 
the joints, so driving them forward; (4) that it is due to 
the deflection of the bridge under the rolling load; (5) 
that it is due to the distortion of the arch of the bridge; 
and (6) that it is due to the peening of the rail by the tread 
of the wheels. We need scarcely stop to point out that 
not one of these explanations (?) sets forth why it is that, 
although similar actions and influences are at work all 
over the country, it is only on the St. Louis Bridge that 
they should operate to produce creep. Mr. Johnson very 
properly denounces them all as futile, and advances an 
explanation of his own. Unfortunately, he is not very 
lucid in his style, and it is not easy to grasp his precise 
meaning; but his view seems to that the rails are 
deflected under passing loads, that the bottoms of them 
become longer than the top, and that they are compelled 
to creep forward. We do not quite follow Mr. Johnson’s 
meaning; and lest we should do a probably very ingenious 
and possibly satisfactory theory an injustice, we give his 
own words as follows :-—“ The secret of the whole matter 
is, that the rail rolls itself across the —— on its outer or 
extended side, and by as much as this is longer than the 


and | ferred to the Board 





neutral axis, by so much it will creep for a single wave 
i is amount is directly proportional to the length 


passing. 
of the structure, and to the amount of the deflection. If- 


another wave follows this, however, its additional effect 
will be constant and will not increase with the length of 
the structure ; in other words, this and all succeeding wave 
effects of the series will be directly proportional to the 
deflection ec yg The vy train — es therefore be 

portional to the weight and number of the cars passing; 
ap se words, to the tonnage of the train, This has been 
seen to be true on the bridge. On the approach the effect 
of the grade comes in to modify this ratio, From the 
above reasoning it is evident that if the rail were sup- 

rted at a point above the neutral axis, as under the head, 
or instance, there would be a tendency to creep back- 
wards, or against the direction of the traffic, from the 
compression of this upper side. There would still be a 
forward tendency, however, due to the wave motion of the 
rail, inasmuch as the neutral line of the rail, when thrown 
into waves, is longer than the corresponding linear dis- 
tance. If the rail be supported from the upper surface, as 
has been done in the model to be exhibited, then the back- 
ward motion due to the compression of the upper flange 
would more than counterbalance the forward motion due 
to the waves in the neutral axis, and the rail would 
actually move backward.” Mr. Johnson showed a model 
which apparently supported his views. 

Whatever being the explanation of the phenomena, it 
seems that the shape of the rail, and its mode of fixture, 
exercise an important influence. The rails are of the 
Vignoles type, in so far as that they have flat feet; but 
they have heavy bull heads, mounted on a rather high 
central web. They only weigh 60 1b. to the yard. Channel 
bars are laid on the ber from end to end, 12in. deep 
and about 9in. apart; at intervals plates of iron are 
rivetted between these channel bars, so that the whole 

mbles a trough with holes in the bottom. Where 
there are no holes, blocks of gum wood, 5}in. thick, are 
laid in the troughs, and these support the rails, which are 
spiked to the wood pillow blocks, while these last are 
spiked to the bottoms of the troughs. The pillow blocks 
are each 17in. long, the alternate spaces being 19in. Any 
of our readers who may address themselves to the 
solution of an interesting problem, will do well to 
bear in mind that the I in all cases move in 
the direction in which the train is going, that is to 
say, they are pushed forward, not drawn back, and 
this is the case even on the incline. Thus the mean 
movement up the hill was 401ft. in the twelve months, 
and down the hill 414ft. It is worth adding that Mr. 
Johnson holds that similar tendency to creep is manifested 
in bridges. If a bridge have its two ends similarly 
mounted, whether both on rollers, or both on slides, when 
a train comes upon it from the right, this end is at once 
pinned fast by the weight of the train, and as the train 
moves over the bridge it causes a certain amount of deflec- 
tion in the truss. is deflection lengthens the bottom 
chord and shortens the top one, so that if the truss is 
supported at the bottom chord, the left end moves to the 
left, but if itis supported at its top chord, as decked bridges 
sometimes are, the left end will move to the right. Mr. 


‘Johnson states that he has observed this movement when 


it amounted to as much as jin. As the train goes off the 
truss recovers its normal position, the lower chord shortens 
up and the upper one lengthens out, but now the lett end 
is pinned fast by the departing train while the right end is 
free to move. The recovery will take place at this end, 
therefore; so that if supported at the bottom chord the 
truss is pulled forward, and if supported at the top chord 
it will 5 moved backward by an amount equal to the 
distortion of the corresponding chord. If one end is on 
rollers and the other anchored fast to the pier, then, of 
course, the movement all occurs at the roller end, regard- 
less of the direction of the train. Mr. Johnson states 
that he has understood that the Louisville bridge moved 
north from this cause by some 6in., when it was found 
necessary to anchor one end fast to the pier. It would be, 
to say the least, an awkward circumstance if a bridge 
quietly walked off the abutment at one end and dropped 
into the water. American engineers are certainly blessed 
with sensational experiences which do not fall to our lot 


in this country. 


LONDON FIRES. 


On January Ist, 1866, under the powers of an Act 
obtained in the previous year, the Metropolitan Board of 
Works took over: the whole of the London Fire Engine 
Establishment, electing Captain E. M. Shaw, poseney 
superintendent of the force, as chief officer of the new 
Metropolitan Fire Brigade. The establishment thus trans- 
been maintained for more than 
thirty years by an association of the principal fire insurance 
companies. In addition to this voluntary organisation, it 
is to be noticed. that for nearly a hundred years it had 
been the duty of the churchwardens and overseers of each 
parish to keep a fire engine for putting out fires in the 
=" under an Act passed in the fourteenth year of 

ing George III. This venerable parochial institution 
was of some service in its day, for we find that when the 
duty of extinguishing fires first devolved on the Metro- 
politan Board, that _ ors was anxious for the —_— 
engines to be maintained for a period until better 
means could be provided. Accordingly, arrangements 
were made with the authorities of parishes in which 
an efficient engine and staff had up to that time 
been maintained, to continue the same for a limited 
period, on behalf of the Board. The need of this supple- 
mentary help is evident when we observe that the stations 
previously held by the insurance companies were only 
seventeen in number, in addition to two floating stations, 
of which one was at Southwark Bridge and the other at 
Rotherhithe. The additions maintained by the parishes 
were twenty-seven in number, or perhaps twenty-five, as 
two appear to have been kept up by private ies, one 

ing associated with the name of Mr. W. Roberts, of 
Millwall, and the other with the firm of Messrs. Penn and 
Son, of Deptford. Observing the localities of the various 
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stations, it is evident that the insurance companies were 


_looking after their own interests by concentrating their 


force in the central districts. They went no farther afield 
than Lucas-street, Rotherhithe; Horseferry-road, West- 
minster; Cock-hill, Ratclitf; and Wellclose-square. They 
even went no great way westward, their principal stations 
in that direction being Chandos-street ; Crown-street, 
Soho; Wells-street, Oxford-street ; King-street, Baker- 
street; and King-street, Golden-square. There was 
a strong force at Watling-street, and other stations 
in Farringdon-street, High Holborn, Whitecross-street, 
and Bishopsgate-street Without. When we look at 
the parish list we find such places as Camden Town, 
Hammersmith, South Kensington, Paddington Gree 
Holloway-road, Bow, Greenwich, Lewisham, Brixton, an 
Wandsworth. To this day we find a few relics of the old 
system in the shape of a volunteer force in certain neigh- 
bourhoods, private engines and amateur firemen existing 
in some of the suburbs of the metropolis. Neither can it 
be said that these are mere impertinent intrusions on the 
domain of the regular Brigade, the need of such protec- 
tion in the outlying parts being occasionally apparent. 
More remarkable than this is the fact that not long ago 
the City authorities were loud in their complaint that 
changes had been made by the Metropolitan Board which 
left the City area insufficiently pro . The removal 
of the head-quarters from Watling-street to the Southwark 
Bridge-road was particularly objected to, as weakening the 
defence of the City against fire. In deference to the views 
of the Corporation on this subject, the strength of the 
Watling-street station has been partially restored, though 
only in a slight degree, and this concession, coupled with 
some other alterations, has been followed by a cessation of 
the alarm previously expressed. 

When the Metropolitan Board first entered upon its 
functions as the protector of London against fire, it found 
itself provided with a staff comprising 130 men of all 
ranks. To these were added such of the engine-keepers 
and firemen formerly in the services of the parishes as 
were deemed qualified for the duties _— of them, 
the number of persons so appointed being thirteen. 
With other additions, the total strength of the force by 
Midsummer, 1866, amounted to 184 men. Twenty-seven 
manual engines were included in the transfer, and in six 
months these were exactly doubled. In the same period 
the steam fire-engines were increased in number from eleven 
to twenty-one. e total expenditure for the maintenance 
of the Brigade for the year ending March 25th, 1867, was 
£83,399. By Midsummer, 1869, it was announced that 
having been actively engaged for three years and a half 
in aakion the necessary provision for the effectual pro- 
tection of the metropolis against fire, the Board had so far 
succeeded that but little remained to be done in order to 
perfect the organisation throughout “every district of the 
metropolis.” In July, 1867, the machinery of the Royal 
Society for the Protection of Life from Fire passed into 
the hands of the Board, and the greater part of the 
society’s staff was at the same time incorporated with the 
Fire Brigade. This addition to the force must be borne 
in mind in estimating the numerical progress of the 
Brigade, considered as an organisation designed for the 
extinction of fire. The number gained at the outset by 
the transfer of the fire-escape staff seems to have been 
about 80, and may have been rather more, the number 
of escapes being 85. Looking, therefore, to the middle of 
1869 as the date when the Metropolitan Fire Brigade was 
first rendered practically complete, according to the ideas 
of the Metropolitan Board at the time, we find the fire- 
engine stations to have risen in number from 17 to 50, 
the number on the staff from 130 to 378, and the year’s 
expenditure from £83,399 to £89,737, in addition toa 
temporary loan of £35,000. The period when the fire 
department was transferred to the Metropolitan Board 
was one in which there was obvious cause for anxiety as 
to the security of the metropolis. From 1860 down to 
1865 inclusive, there had been a continued increase in the 
number of fires, the rise being from 1089 to 1502, or 38 
per cent., in five years. In addition to the absolute 
increase, there was the important fact that fires of a 
specially destructive character were rising out of propor- 
tion to the aggregate. Out of 1502 fires which occurred in 
1865, as many as 512, or 34 per cent. of the whole, were of 
the class denominated “serious.” It was in the course of 
this fiery period that the terrible conflagration at Cotton’s 
Wharf took place, which burned for a whole month, and 
immolated the veteran Braidwood. Thus painfully the 
inadequate character of the arrangements for ——— 
ing fire was being demonstrated. That there should be as 
many as ten serious fires per week for a whole year might 
be termed almost a scandal, and certainly implied some- 
thing defective in the government of the metropolis. 
Fires are inevitable in the present nature of things ; but 
it rests with human resource to keep them within Cascade 
In 1866 things ‘were better than in 1865, but they were 
still far too bad, the serious fires being 326, or 24 per cent. 
of the total. In 1867 the serious fires were less than half 
the number they were’two years before, and were 18 per 
cent. of the total, after which they remained at about 14 
per cent. for three years, dropping as low as 8 per cent. in 
1872, when the actual number became less than a fourth 
of that in 1865. With a continually increasing popula- 
tion, the result may be looked back upon as remarkable, 
and as affording proof of the efficiency given to the fire 
department by the action of the Metropolitan Board. 
What would have been the state of affairs had the old 
organisation alone existed it is difficult to conceive. The 
total number of fires was nearly the same in 1872 as in 
1865, and yet the loss and damage must have been 
immensely less. 

The low proportion of 8 per cent. of serious fires in 
London was not repeated after 1872 until 1881, and at the 
latter date the actual number was larger, being 167 instead 
of 120. The problem to be faced is the continual growth 
of London. The extent of the population in each year 
has to be considered if we would rightly gauge the value 
of the Brigade. It happens that, relatively to the popula- 
tion, sexions fires were lower in J872 than in any other 





year from 1865 downwards. Taking the number per 
100,000 of the population, the serious fires were 17 in 1865 
as compared with 3°61 in 1872. In 1881, when serious 
fires were 8 per cent. of the total, as in 1872, the ratio to 
the: population had risen to 4°40, During the three years 
closing with last December, the serious fires have been con- 
tinuously 9 per cent. of all the fires, but the actual number 
has been rising more rapidly than the population, the ratio 
per 100,000 of the OK a increasing from 4°21 to 4°82. The 
ratio last year was higher than in any year since 1873, when 
it was 4:92. The absolute number of fires last year was 
large, being greater than in any year on record. It thus 
exceeds the number in 1883, which was in excess of that 
for any year preceding. But the year 1870 has to be 
looked back upon as having more fires in proportion to its 
population than any other. Neither was it even exceeded 
in the mere number of its fires until 1881. In reality, 
1870 was a worse year than 1884, It had fewer fires, but 
the ratio to the population was 60°42, as compared with 
5695 last year, and the serious fires were nearly 
twice as numerous in aap ary wc to the population as 
they are now. Still we do not hke to see the serious fires 
gaining on the population, as they have been doin 
since 1881; but perhaps they will recede. The act 
number of these fires last year was higher than they have 
been since 1871. Captain Shaw apparently reckons on 
his success in reference to serious fires according to their 
percentage of all the fires. But it is obvious that this 
percentage might fall simply because the total number of 
fires increased. Thus the serious fires were 9 per cent. of 
the total last year, and 11 per cent. in 1875; but reckoned 
per 100,000 of the population, they were 4°82 last year 
against 4°68 in 1875. It must also be noticed that the 
aggregate number of fires last year had a higher ratio 
to the population than any year except 1870, though it 
was nearly equalled by the ratio for 1871. Another fact 
of some interest is the quantity of water thrown upon 
fires. In the disastrous year 1870, the water employed 
amounted to 5737 gallons per fire, an unusually small 

uantity, and the question arises whether this had any- 
thing to do with the large number of fires classed as 
serious. In other words, were the engines unequal to the 
work they hadto do? In 1873 the water used was 14,606 

ons per fire, and the serious fires were less by 110 than 

in 1870. Last year was unexampled for the quantity con- 
sumed, the total being 42 million gallons, or 18,348 gallons 
per fire. This indicates a large amount of engine power, 
and may —. go some way towards justifying the 
criticism which the fire offices are understood to endorse, 
that fires are now “drowned ” out rather than “ put” out. 
The services of the Salvage Corps come into play, as 
mitigating the damage caused by water. 

The statistics which we have laid before our readers, 
and which are by no means limited to the figures found in 
the official — may be held to prove that the Metro- 
heme Fire Brigade was not established a day too soon. 

he transfer from the insurance companies to the Metro- 
politan Board was a most politic measure, as placing the 
establishment on a broader basis, both in regard to finance 
and the manner of its administration. e 130 men in 
January, 1866, and the 377 at Midsummer, 1869, at which 
latter date the Board considered the organisation very 
nearly perfect, have now become 589, besides fourteen 
“pilots” and sixty-six coachmen. The twenty-seven 
manual engines received from the fire offices have become 
124, and the steam fire engines have risen from eleven to 
forty-seven. The expenditure last year on the working 
account was £115,133, leaving a balance of debt of over 
£7000. The fire engines of the fifty-five land stations 
travelled a distance considerably exceeding twice round the 
globe. Captain Shaw is moved to say a word for the 
splendid force which he has so long and ably directed, and 
states in his report just issued: “I have made a special 
study of what is done by forces of every kind in all 
countries, and I think I can justly say that no public 
body of men anywhere has ever, even in an exceptional 
year, been called on to go through as much constant 
severe labour as this Brigade has undergone in the last 
few years, and especially during the year 1884.” He 
modestly adds:—“I dare say we have made some mis- 
takes, but I know that all ranks have worked hard and 
done their best.” Of the quality of the Brigade there can 
be no question, but it would be hazardous to assert that in 
quantity it is equal to the reasonable demands of the 
metropolis. Had the personnel of the Brigade been aug- 
mented since 1869 in the same proportion as we find the 
rateable value of the metropolis to have risen, the 
number of men in the force would now be 683 instead of 589. 
It is a singular fact that while the Metropolitan Board can 
legally expend on the Brigade what they please in the shape 
of capital, the revenue, out of which the working expenses 
must be met, is limited, the rate for the Fire Brigade 
being fixed by law as not exceeding a halfpenny in the 
pound. Hence the Board can buy engines and establish 
stations out of capital, but the men must be remunerated 
out of revenue, and here the pinch is felt. The necessity 
for having a powerful brigade, continually undergoing 
development, is shown by the fact that, as a general rule, 
every accession to the population of the metropolis brings 
about more than a proportionate increase in the number of 
fires. There are fluctuations in regard to this order, and 
of late there have been signs of improvement; but the 
number of fires last year, compared with the population, 
shows that the law still operates, though it is difficult to 
assign a sufficient reason. 


RECENT DYNAMITE OUTRAGES, 


THE circumstances connected with the three attempts to 
injure national property and to destroy life made on 
y last, January 24th, have been fully related in 

the daily papers. We have hitherto taken no notice of 
such attempts. They hardly come under the head of 
engineering science in any form. It may be well, how- 
ever, to offer a few observations on them, and in 
doing s0, while we have but little to say, we can claim 
to give such facts as we notice on very high authority. 
The attempts were al) of the same character, of course 


—one concerted plan of attack. That at Westminster 
Hall was probably the best carried out, and that at the 
Tower the worst. The questions that most concern us are 
what were the actual means employed? Who were the 
agents? and, What is the object and probable scope of 
such attempts? questions, doubtless, that are more easily 
asked than answered. That, however, is no reason why 
we should not give such information or make such conjec- 
tures as it may be in our power to offer. 

The explosive employed was unquestionably the same as 
has been used on previous occasions, namely, a kind of 
dynamite or nitro-glycerine compound, termed lignine, in 
which sawdust is used to take up the nitro-glycerine. On 
previous occasions the actual material has failed to explode, 
and has been examined, and there is every evidence that 
could be looked for after an explosion that this was identical 
with it. It can be said with confidence to have been 
manufactured in America, where the name of “ Atlas” is 
given to it. It is of sufticient strength for 5 lb. to be 
capable of producing very much the effects exhibited on 
Saturday last. It is probable that each charge may have 
consisted of somewhere about this amount. Five pounds 
of the explosive would form a cube of 4}in. on the side, and 
this, of course, might be easily carried in two, or even 
one, packet by a man ora woman. This brings us to the 
question of agents, on which little can be said beyond the 
fact that they were undoubtedly persons who entered with 
the visitors. There is some reason to think that they 
were men dressed in women’s dress, With a fuze of some 
length to enable it to burn long enough to enable the 

nt to escape, it is obvious that a woman’s attire would 
offer much greater facility for concealing the necessary 
package than that of aman, A woman might doubtless 
do all that was necessary, and women have done more 
desperate things in Russia. Nevertheless, the training and 
nerve required would be more readily found in a man, 
and the evidence seems to point to the conclusion that a 
man in woman’s attire was at all events the agent in the 
case of the Westminster Hall explosion, Curiously enough, 
we happen to know privately that some question was 
raised in the mind of those in charge of another public 
building some days since, at the behaviour of a person 
dressed as « woman, but who attracted attention by stand- 
ing and moving like a man, and who appeared to be 
watching those employed in a way that caused sufficient 
misgiving for the superintendent to be summoned, though 
nothing occurred to call for any actual interference with 
the person in question. If, however, men dressed up as 
women were the agents on this occasion, it is probable that 
a change might be made for the future. We can conceive 
precautions that would be likely to be effectual in cases of 
“dynamiters” entering public buildings with parties of 
visitors, but we may have to look for attempts in some 
other form perhaps for the future. 

As to the object and probable scope of attempts of this 
kind, it is hard to divine any object, except the immediate 
one of collecting subscriptions from vicious and ignorant 
classes who expect to see some result for their money, and 
are not capable of judging how far such as those before 
us may help forwa' the revolutionary ends in view. 
The Tower of London is not now England’s stronghold 
of power, but the name sounds imposing and is_his- 
torical; and the same may be said for Westminster 
Hall, or rather the Houses of Parliament, even on a 
day when holiday visiting takes the place of legislation. 
The scope of damage to done in this way is, from a 
national point of view, very limited. We have said that 
the Westminster Hall ruffian was the most business-like, 
and his case deserves special notice. In selecting the crypt 
to the right of the entrance for his exploit he chose a very 
confined place in immediate proximity to a mass of sup- 
porting masonry, hoping, like Samson, to bring down the 
whole. We believe we can assure him that this would not 
have taken place, though undoubtedly much more damage 
in a pecuniary sense would have been caused than under 
the circumstances in which the charge actually exploded. 
As our readers doubtless know, the smoking mass was 
seen by two ladies and a gentleman, and it was seized up 
and carried out into Westminster Hall by the gallant 
policeman Cole, who deserves the Victoria Cross at least 
as fully as any soldier on service who picks up 
a fused and burning shell. When he had got down 
the steps in Westminster Hall, some burning liquid run- 
ning on his fingers caused him to drop the charge, which 
exploded on the pavement over the crown of a low arch of 
the vault beneath. This was easily blown through, the 
gas forcing stones up from the vault and injuring the 
gentleman before mentioned—Mr. Edward Green—and 
causing the policeman in question and another to fall 
senseless into the vault, It is probable that the fuze had 
just burnt down to the charge and that Cole’s life was 
saved by his dropping the explosive when he did. It may 
be said generally that buildings can only be injured locally 
by so violent an explosive as nitroglycerine. Sany Fawkes 
was more scientific in his larger attempt. Much waste of 
money may undoubtedly be caused, and far worse, some 
innocent human lives may be sacrificed; but it is hard to 
believe that results which produce indignation and prompt 
repressive measures, but which can effect no political sat 
can be long persevered in. If they are, it shows how much 
money can collected from very ignorant and vicious 
classes, 





THE IRON TRADE, 


THERE are few gentlemen better qualified to speak on the iron 
industry than Captain Stoddart, the managing director of the . 
Parkgate Ironworks, near Rotherham. Presiding at a recent 
social meeting, Captain Stoddart referred to the prospects of 1885, 
which seemed to him to be gloomy. Many theories had, he said, 
been started as to the cause of the present depression of trade; 
but he summed up the situation tersely thus—over-production, 
the loss of markets, and the unsatisfactory political outlook over 
the whole world. In 1870 something like six millions of tons of 
pig iron were produced in England, and five and a-half millions 
of tons were produced in all the other countries of the world. 





In the year 1883 the home production had increased to eight 
and a-hulf millions of tons, and the production on the Continent 
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and America had increased to twelve and a-quarter millions. It 
tthus appeared that while the production in England had only 
‘increased 25 per cent., that of other countries in the world had 
‘increased to the extent of 50 per cent. In coal, England in 1870 
produced 109 millions of tons; the other countries of the world, 
‘93 millions; making a total production of 202 millions of tons. 
Yet in 1883 the output had increased 164 millions of tons in 
this country, and 217 millions of tons in the other countries 
of the world; making the tremendous total of 381,000,000 
tons. While the output of coal had thus doubled during 
the last thirteen years, there had also been an enor- 
mous increase in the production of metal, and comparing 
these increases with what might be taken as the normal 
increase of the.pupulation, it would be found that the 
latter had not overtaken the former. In 1870 they exported 
large quantities of material to the Continent, but these nations 
had now not only doubled their own production, they had com- 
peted with England in other countries, and also prevented iron 
being exported to them. At the same time, England was not 
alone in the suffering from trade depression. America was 
troubled with strikes, causing large numbers to be unemployed, 
both in the coal and iron districts. In France the labouring 
part of the population were clamouring for bread. Then the 
solitical horizon was clouded. War was going on between 
‘rance and China; England was committed to an expenditure 
of many millions; and there had arisen in Europe a kind of 
land hunger amongst the nations of Germany, Russia, and Italy, 
who were seeking to annex territory all over the world. All 
these causes could not but impede the operations of trade and 
commerce, and it was this trade and commerce which they had 
to rely upon for the development of the resources of this 
country, as well as for the consumption of the raw material 
which was produced. Captain Stoddart believes that England 
has the best raw material in the world, and in almost unlimited 
quantities, They had also the best and most skilful labour, and, 
perhaps, the largest amount of floating capital available any- 
where. If the labour and capital would only coalesce and work 
unitedly, and by their developed resources produce the best 
material at the very lowest prices, he believed the gloom from 
which we were at present suffering would pass away, and that 
the country at no distant date would be in a more flourishing 
position. 


STEAMSHIPS AND CREWS, 


A ster has been taken by one of the great mutual marine 
insurance organisations of the North of England, which may 
prove of the utmost importance in regard to the future of 
steam shipping, and of the course of insurance. The Tyne and 
Wear Steamship Insurance Association has passed a resolution 
which is to the effect that a minimum number of men shall be 
assigned to each vessel, having regard to the size and type of 
the ship, and to the trade in which she is employed. If an 
insured vessel be sent to sea with a smaller number than that 
so assigned to her and agreed upon at the commencement of the 
policy, the vessel shall “be deemed unseaworthy and no insurance 
shall be paid in the event of loss, where such loss shall have been 
directly attributable to undermanning.” It is a resolution that 
points to a new departure in marine insurance—one in which 
the insurers will claim to have more to say as to the number and 
classes of the crew as well as to the condition and trade of the 
vessel. It is a step that has been cautiously taken, and one 
that will in all probability be largely followed up, though it can 
scarcely be expected that it will be put into practice without 
a little friction. In the insurance of steamships there is need 
for the steps forward being cautiously taken, because it is 
certain that only now is the experience being reaped which 
should be the basia of all new departures in shipping. The in- 
surance clubs are the best judges of what is needed from time 
to time, though it is possible that—as with all other bodies— 
they will need a little pressure now and again to enable the 
conservative element to be overcome, and the forward step to 
be taken. There is great need for the reduction of the cost of 
steamship insurance, and to effect this safely and without hurt, 
it must be slowly and cautiously done, and the fruits of experi- 
ence must show what is needful, and when is the best time to put 
it into practice. We believe that the step now taken by 
some of the northern insurance associations—for others are 
following in the track —will be beneficial, and will tend to lessen 
loss in the future, because it is based, not upon theory only, but 
upon the teachings of experience. 


THE ACTIVE GUN COMMITTEE INQUIRY. 


Tus Committee, of. whose proceedings we propose to give an 
account next week, finished the first stage of their inquiry into 
the cause of the bursting of the Active’s gun on Wednesday, 
January 28th. After trying the effect of small wedges in the 
bore, the Committee went on to a file, and ended by a steel 
cold chisel nearly Sin. long, weighing 15}0z., and 0°85in. by 
0'66in. thick at the larger end. ‘The thinner wedges cut into 
the shot, and slightly into the bore of the gun. The cold chisel 
broke the shell up. As it is difficult to see what further effect 
even a larger wedge might produce, the trials of wedging by 
obstacles in the bore have been concluded, The gun, which is of 
Elswick make, has stood the test perfectly. Asa matter of fact, 
however, the pressures have not been high up to the last round, 
whose pressure was not measured when we left the ground. 
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A Practical Treatise on the Manufacture of Bricks, Tiles, Terra- 
cotta,déc. ByC.T. Davis. Philadelphia: H. Carey Baird and 
Co. London: Sampson Low and Co, 1884, 472 pp. 

Tus is not a mere description of the outward ways and 

appearances of men and machines in a brick-making yard, 

nor is it the production of the man who, priding himself in 
his merely practical view of things, ignores the teachings of 
art and theory in the proportion suggested by the old doc- 

trine of the relative value of an ounce of practice and a 

pound of theory, the word bape? being generally as much 

misapplied as edge tools are said to be By children, The 
author has given an interesting sketch of the history of 
brick, tile, and terra-cotta manufacture. In his preface 
he laments that there are no other books to which he 
could refer for some ae in writing his own, If he had 
written his book in England he could not have said this, 
but if he had no guide he has done well, though perhaps 
his work will have more value in America than in to 
for though the processes of digging, pugging, throwing, 
making slip, moulding, drying and baking, are much as in 
this country, there are things which the author might 
learn here, .and more especially as to machinery and 
the terra-cotta manwfacture He is, however, not far 


bebind even in these, and in brick-making not at all. He 








seems to be very well acquainted with the sort of thing 
used round about London for building what are call 
houses, and does not hesitate to condemn, and gives full 
reasons for doing so, not only our bricks, but our air-pollut- 
ing system of clamp burning. It is noticeable that one of 
the brick machines which he describes with much care and 
clearness is fitted with a spiral steel blade cut off, instead 
of the steel wires generally used. This spiral blade cutter 
is not now at all used in this country; but in the States a 
difficulty which was felt here has been overcome, This 
was the trouble which resulted from varied speed of the 
expressed bar of clay and constant speed of the knife. In 
the machine described the speed of the knife is controlled 
by the speed of flow of the clay bar, and hence the 
difficulty is overcome. 

Being an architect as well as a brickmaker, the author 
has full appreciation of a great deal in the art exigencies 
of brick and terra-cotta work, which the ordinary brick- 
maker would not possess. Hence, his book has a value 
that it would not have if written by a brick or a machine 
maker, though the latter would not, perhaps, have fallen 
back in quite as many instances on patent specifications for 
drawings of machines and apparatus. The book is well 
written, and will be useful to architects as well as those 
more immediately concerned in the manufacturing opera- 
tions and processes described. 


Almanach fiir die k.k. Kriegs-Marine, 1885. Vienna. 

Tuose Englishmen who are anxious about the condition 
of our Navy, and wish to find out how it really compares 
with those of other nations, may study the subject con- 
veniently in this little book. In it they will find an 
immense amount of information compressed into a very 
small space, and arranged for the most part in alphabetical 
and tabular form, so as to be of very easy reference. We 
first get the inevitable series of tables of measures and 
weights, &c. The next thirty pages are occupied by 
descriptions and dimensions of the ordnance used. in the 
fleets and coast defences of all nations. We see here a 
neat method of tabulating the penetrative power of the 
most important pieces of large ordnance that have been 
made. In one column stand outline sketches, all to the 
same scale, of the guns, with leading dimensions attached. 
To the right of these, occupying three-quarters of the 
page, is depicted a series of eleven thicknesses of armour- 
plate, at the bottom of the e being placed in columns 
the thicknesses of armour-plate, of wood backing, and of 
internal plate. Opposite each gun’s mouth these plates 
are shown as penetrated up to a certain point in the series 
of increasing thicknesses, the first unpenetrated being 
shown partially damaged. The next section contains a 
series of tables, in each of which is given a list of the 
armoured and unarmoured ships of war of one nation, 
with the most important arranged in columns, such as 
the length, beam, draught, displacement, armour thickness 
at various points, and leading particulars of the artillery. 
The nations and the ships in each table are alphabetically 
arranged. England and France each occupy fifteen pages 
of such tables. Then come twenty-four pages of more 
detailed, but still very condensed, descriptions of the more 
important armour-plated ships in the world. Then follows 
a lengthy section, giving the duties and regulations of all 
camer of officers in the Austrian service from highest to 
owest. Finally, we find a list of the present personnel 
of rank, the age, length of service and rank of each man 
being given in three columns. 


Theory of Deflections and of Latitudes and Departures. 
J. W. Smita. New York: D. Van Nostrand. 1884. 
Tuis is a book written for railway surveyors, and the 
problems to which the theories enunciated are applied are, 
for the most part, those of setting out railway curves and of 
curvilinear surveys for the allocation of railway lines in 
general. A very sensible protest is made against the 
superstitious adherence to the now antiquated geometrical 
notions of past centuries in our mathematical school 
teaching. The axioms and methods of Euclid are, of 
course, neither wrong nor absurd. But throughout the 
whole of scientific and practical work we now use habitually, 
and could not get on without using, very much freer and 
broader views and more general and powerful methods. 
The part of the old geometry towards which the author 
of this book feels particular enmity, is the treatment of 
angles and angular relations. What he calls a “ deflec- 
tion” is a difference of directions, without reference to 
the positions of the lines indicating the directions, thus 
angular deflection having its direction, right-handed 
or left-handed, indicated by + and —, in order to 
specify or measure the angle, it being unnecessary to have 
any actual intersection of lines. The book is written in 
order to deduce from such more rational fundamental 
notions a whole system of propositions and problems useful 
to the railway surveyor. e heartily sympathise with its 
object, although, these modern notions being now com: 
pletely in possession of all serious modern mathematical 
workers, we hardly think the expressions of scorn and indig- 
nation indulged in are necessary. Nor was it necessary to 
invent a new nomenclature for the book. Why not adopt 
the beautifully simple and efficient language of vector 
geometry introduced by Sir W. Hamilton, and now 
thoroughly understood by nearly all scientific men? 


By 








Tue Tipton Gasworks, which were purchased by the Local 
Board of the township about a year ago, have earned £7004. The 
cost of works has been £2278, leaving a balance of £4726. 


WHEELS FOR A STEAM ROLLER.—The tenders sent in to the 
Adelaide City Council for supplying wheels to a steam road roller 
were all ed as too high, and none was accepted. The 
Colonies and India says the lowest tender was £177 5s. 11d., and 
the price of the English made article was stated at £90, the duty 
being given at £4 10s., and the cost of freight at £22 10s., or a 
total of £117. While the aldermen and councillors expressed 
themselves willing to keep the work in the Colony, they felt that 
the difference between the two tenders was too great to permit of 
ey rt al being accepted, and jf was resolved to re-advertise 
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MR. BARNABY ON THE NAVY. 

Ar the —— moment any expression of opinion by 
Mr. Barnaby has peculiar interest, because he would hardly 
commit himself to views which he knew were con to 
those of the Admiralty as a body, nor would he be likely 
to ventilate for the first time views that had not been 


broached to the Lords. Consequently we may accept any 


opinion he expresses as the official verdict on any question 
that he discusses. In his address to the Royal Corps of 
Naval Constructors, he devotes some attention to personal 
questions—that is, to the part that has been taken by one 
writer or another. With this we do not particularly 
concern ourselves, How far Admiral Sir T. Symonds said 
or implied that the Warrior or Black Prince is armoured 
from end to.end ‘must be settled between Mr. Barnaby and 
himself. It must at all évents have been an unconscious 
expression, we should think, and of littlkemoment. Under 
the same category we may place the question of any 
responsibility taken by Sir T. Symonds, Lord Henry 
Lennox, and Sir John Hay, in throwing discredit on the 
Devastation type of ship, and so stopping building at a 
critical time. Questions as to the structure of our ships 
are those deserving our special attention. On these we may 
quote several . Mr. Barnaby says :—“ There has 
been considerable misstatement and exaggeration in the 
course of the inquiry, and there are many points of great 
interest which have not been touched, or if they have 
been, the naval officers who have touched them have pre- 
ferred to dilate upon questions of naval construction. We 
have seen, for example, an admiral of the fleet giving 
the names of ships stripped to an alarming extent of their 
belt armour, and declaring that they are most dangerous, 
and including among them the Conqueror and the Hero. 
He informs the public at the same time that the Warrior 
and Black Prince are completely belted. This admiral had 
the Warrior under his command in the Channel Squadron 
in 1870, and was superintendent of the dockyard, where 
the contrary of that which he states as to these ships must 
have been clear whenever they came into his hands.” 

The stripping of the armour was pretty well thrashed out 
in the discussion on Sir E. Reed’s paper at the United Service 
Institutionand inour noticesof it. Itamountstothis: French 
shipslatterly have been belted from end toend attheexpense 
of depriving the whole of the ship above the belt of armour 
except a low barbette wall in front of each gun. English 
constructors have completely armoured the central portion 
of the ship as a citadel, and have had to pay the penalty 
of leaving the ends unarmoured except by a horizontal 
deck below the water-line. It remains to be seen in action 
whether our ships or those of France will suffer most under 
fire. Mr. Barnaby, however, near the end of his address, 
makes a statement which is so important that we almost 
fancy there must be some qualification that we do not 
know of, otherwise we cannot understand why we have 
not heard of it before. Before noticing it, however, we 
would observe by the way that we cannot think that Mr. 
Barnaby is wise in implying, as he does, that Sir T. 
Symonds, the admiral in question, made a mistake in 
“dilating” on points of construction. Doubtless mathe- 
matical and mechanical questions such as those concerning 
stability demand very special training to discuss to any 
purpose. The Captain’s fate will ever remain a monu- 
ment of the danger incurred in dealing rashly with such 
matters. Such points, however, as the amount of pro- 
tection under fire, are surely those on which a combatant 
officer may speak, much more an admiral of Sir T. 
Symonds’ calibre, who has had a dockyard under his 
eharge. The important paragraph to which we have 
referred is as follows :— 

“Tn order to place in a clear light the question of the 
extension of the belt to the ends of ships, I enclose a com- 
parative statement made for the purpose :— 


Typical English Battle Ships, Built and Proposed, having 


























Unarmoured Ends. 
3 is 2 lgn is]. 
Bia |: A || 2 
3 13 ieee ta 
$ ig % & Bue * & 
2 & < | 5 be a3 
gis S| 8 | enale 3 
Name. & | 33 ~ | 2ee| Sel = 
ae a z % & |253 hs| @ 
1 35 3 he #21 3| & 
Seise{ Z g | Sg8/ 88) &| & 
e/ 82) &| & | ges pe) 2 
5| 88] = 5/36) @ 
> yes s J 
Be ae g Bas $3 3 
fe 4 fa fs a a 
Tons| In. | Tons. 
Warrior 60 None.} None,} 40 17°5 see 9,210 
Resistance ...| 59°25 | None.| None.} 40°75 | 17°5 780 42 6,270 
Inflexible 42 30 114 | 16°6 | 25°4 Ty 28 11,880 
Agamemnon | 45°4 | 18°5 | 12°85 | 28°25 | 24°5 580 23 8,510 
Colossus... | 42 75 | 26°85 | 12 18°4 | 22°8 57018 9,150 
Collingwood | 54°15/17°4 | None.| 28°45 | 22°6 500,17°5 9,150 
Camperdown | 56°35 | 17 None.| 26°65 | 21 42014 | 10,000 
Conqueror ...| 96°15 | None.| None.) 3°85 | 10 34) i | 6,200 
Last approved 
desi for 
single turret ; 
ship ... ...}60°4 |17 None,} 22°6 | 21 380/11°5) 10,300 
Belted cruiser | 84°85 | None.| None.| 15°15 | 10 41} 2° | 4,900 

















“Tn order to justify the stoppage of belt armour short of 
the ends, we consider it desirable to provide an unusually 
large metacentric height in the intact ship to provide 
against loss of it by perforation and water logging. That 
there is no serious disadvantage in this in respect of rolling 
is shown by the behaviour of the Inflexible, where the 
effect of great metacentric height in qnienenng and 
accumulating angles of oscillation is compensated for by 
the large inertia of the wide and heavy citadel, and is 





reduced by other saeans. When the French naval officers 


1 recognise this new condition of things, and no longer fear 
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the heavy rolling they have been accustomed to find 
invariably associated with a high metacentre, they will 
probably prefer to accept the better protection of their 
ns or a reduced size of ship. The latest designs of 
de Bussy, the author of the Redoubtable, Dévastation, 
Foudroyant, Tonnerre, Tempéte, &c., provided for a central 
citadel, with the usual proportions, and metacentric height 
of ships, and with thin armour at the ends of the belt 
proof to the quick-firing guns. It is conceivable that some 
such provision against machine guns might be a wise addi- 
tion where weights can be surrendered to meet it. In the 
Agamemnon, for example, 2in. armour could be put in a belt 
6ft. wide, with the weight ofless than one-third of her ammu- 
nition for her turret guns, of which she carries 180 rounds, 
while the Amiral Baudin, of over 11,000 tons displacement, 
carries only sixty-six, and the Duperré and Dévastation 
seventy-six. That it cannot be right to continue armour 
of anything like the maximum thickness to the ends of 
the belt, if the question of the behaviour of the ship with 
high metacentre is once put aside, will be clear from the 
following considerations :—(a) There are existing guns 
capable of perforating the best armour which can be made, 
19in. thick, supported by a far stronger backing than is 
ever given in a ehip. The three targets fired at recently 
at Spezia— built in this manner—were all wrecked 
by the shot. (6) There is no French ship built or build- 
ing in which the barbette or turret armour reaches this 
thickness. In the Amiral Baudin the barbette armour 











is 164in. (c) The way in which the —— belt 
draws upon the other armour may be seen by the follow- 
ing comparison :— 
| Same shi sh if — Alternative fi 
= ive 
dcigne with | , Single with belt’ journotthin- this increased 
some dis _ | turret, extended {ned in mid- size, with l4in. 
sent. approved. and dle and armour, not car- 
thinned. | made l2in. ried to ends, 
at ends. 
Length 335ft. 335ft. 355ft. 355ft. 
— “ot = — - 
Displacement 10,000 10, 11, ul, 
Oe aie. ‘wis. ot hortened | Complete | Complete | Shortened 
Thicknessonbelt| 18in. 14 to 12in. | 18 to 12in. | 14in. 
Other armour 18in. 14in, 18in. 14in. 
1 turret, ‘oO 
Armament { 110 ton) Same Same a 
aR covered Amidships 
—- for { with 3in,| Same Same | 
gens {| armour traverses only 











(d) In the Agamemnon, where the armour is mainly iron 


from 18in. to 14in. thick, and where the armament is 
nearly confined to the two turrets, any reduction of its 
thickness would have to be faced in view of the fact that 
the shot which recked the Spezia targets is estimated to 
be ble of perforating 40in. unbacked iron armour. It 
ma; per to add that the reversion to the shortened 
belt is due to the 2 ner ig regen of the Committee ho 
tag in 1871, altho are in no wise responsi 

at M. de Bu > which hasbeen oadal Sine ith thin 

le is now designing ci ships wi 

armour at be ae he has so far adopted the English 
designs that Sir T. Symonds’ suggestion that we should 

















, copy French models would scarcely need an answer. The 
increased metacentric height again is a feature of special 
importance which has hitherto been little noticed; and 

| the table showing the gain and loss in the various features 

| by alternative designs is very valuable. A point, however, 
| which is more ily discussed in a brief review such as 
we are taking is the employment of thin armour on portions 
of citadel vessels which have been left unarmoured 
hitherto. The introduction of light quick-firing guns has 
prompted this. It appears as if an ordinary ships’ side 
might be so riddled by these guns that it is desirable to 

e the slight addition in armour necessary to defeat this 
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particular attack alone ee the year yo <<’ 
ammunition supplied. mething is kind is bei 
sassiad ddk:tn dor Eeuivowr note bella 5 hat 
this is right, not only on accourit of the 6-pounder gu 
but also those of much larger calibre. It has been prov 
at Shoe that a common shell will perforate 
unbacked armour of a thickness equal to at least half its 
calibre, wysey he irectly. Obliquely, the power is less in 
proportion to sine of the angle of incidence. Conse- 
quently many classes of common and shrapnel shell which 
were shown ae | noche terrible effect co nc 
structures in —— nts might 

under conditions of service be kept out by in of ‘tech, 
Upon this, however, it would be necessary to make experi 
ments. It is a most important point, and well deserves 
attention. As to thick armour, Mr. Barnaby surprises us 


























by speaking in such strong terms of the strength of the 
=. 1884 backing, because though strong it was soft. 
The wood was so thick that the plates were liable to yield 
in a manner that differs from that in the case of less strong 
but more rigid support. 
To discuss all the points raised by Mr. Barnaby, it would 
be necessary to prolong this article to considerable length. 
We would, therefore, observe briefly that he calls atten- 
tion to the fact that ideas move so fast that oo. 
scarcely repeated in either our own Navy or that of ce ; 
— "3 does not feel confidence ol ir ew Reed’s 
plan of protecting ships against torpedo attack by means 
of inner ellnne’ pletion, “ithongh he admits that it has 
been well worked out. He considers that the chief need 
of our Navy is in the direction of ships of moderate size 
and great powers of attack, having high speed, great coal 
| endurance, and powerful guns, such ships being protected 

by either a water-line belt or plate deck. Very heavily 
armed ships, Mr. Barnaby thinks, will be chiefly useful in 

preventing an enemy covering himself wholly by the use 
| of light armour. Powerful guns call for very heavy 
/armour, and the weight of this necessitates part of the 
vessel being left unarmoured or véry lightly armoured. 
The Agamemnon, we are glad to learn, when drawing 26ft. 
of water, steers as well as any ship in the fleet. 

We agree with Sir Thos, Symonds that no dependence 
could be placed on the observance of a treaty which was 
framed to secure our supplies to us in time of war, When 
Mr. Barnaby suggests that combatant officers should 
devote themselves to the discussion of such points rather 
than features in construction, we cannot help feeling it is a 
hint to them to keep out of mischief rather than serious 
advice to do useful work. It would argue some simplicity 
to follow such advice. The number of our seamen is of - 
| much r importance. Mr. Barnaby estimates that 

England has 22,000 and France 15,000 in commission, but 
that England has under 100,000, including all reserves, 
while France has 170,000, This is bad enough; but it 
will be seen that Sir T. Symonds, in his letter which we 
wy elsewhere, makes a much more unfavourable estimate 
or England. This, however, is a question that is simply 
one of fact, to be settled by the production of statistics, 
and of these we can supply no other than Mr. Barnaby 
and Sir T. Symonds have already given. 

Briefly, the pith of Mr. Barnaby’s important address is 
that while we are slightly modifying our citadel type of 
ships Baer es light armour as a protection against 

ck firing field guns, France is Ee sem | our designs, 

substitution in cruisers of belt armour for horizontal 
armour which came out in the discussion on Sir E. Reed’s 
paper is Par mgpe to. ae building, and greater 
in building, are apparen ry as necessary, 

e increase of ‘England ships Going ikely to be in the 
form of swift, powerfully-armed ships of medium size. 








CONSOLIDATION GOODS ENGINE. 

THE e vings above and on following illustrate an 
engine oft the * Consolidation” +; aoe" eenmialy used 
on United States railways for vy goods traffic. We 
are indebted to the American Journal of Railway Appli- 





ances for the following particulars concerning it: — The 
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once made .a little house of laths at the Royal Institution ; 
it was 12ft. square, and covered with tinfoil; while he was 
inside that house not a trace of electricity could he find 
there with the most delicate instruments, while the house was 
in communication with a most powerful battery, and giving 
strong sparks outside. 

Professor Tyndall next spoke of the influence of points, saying 
that one experimentalist had determined the sharpness of 
thorns by their action upon electricity. He electrified a great 
insulated paper tassel, thereby causing its long strips of paper 
to diverge, and the distant as well as the near approach of a 
needle point made the strips fall together again; this, he said, 
explains the principle of the lightning conductor. He exhibited 
a lightning conductor with several points tipped with platinum ; 
from his little experience he was inclined to think that one 
point to a lightning conductor was as good as many; still it 
might be right to have several. The conductors should have 
a good earth connection at the bottom, and not be put but 2in. 
into it, as a builder did on one occasion. The Board of Trade 
has a lighthouse on the north coast of Ireland, in which the 
bottom of the lightning conductor was once led into the solid 
rock at the base; he wrote to the authorities, after an accident 
to the structure from lightning, saying that they invited the 


lightning to strike the lighthouse, and that the bottom of the | to 


copper rod should have been connected with the sea. The best 
discharger of electricity is a flame; it is more efficient than 
metal points. A wind flows from electrified metal points, the 
air being made self-repulsive. He then put some water with 
the chill off in a flat glass cell, and dusted a little lycopodium 
on the surface of the liquid; the wind from an electrified point 
made the particles self-repulsive, and their eddies were exhibited 
in i form upon the screen by the aid of the electric 
lantern. The electric mill, in which vanes are driven round 
by the wind from an electrified point, was next exhibited. 

The electrophorus, he said, was discovered by Volta, to whom 
a statue has been erected in the market place at Como, because 
of the great honour in which that early electrician is held, not 
alone in Italy, but all over the world. He then brushed the 
rosin and wax plate of the electrophorus with the catskin, 
brought the conducting disc down upon the plate, and showed 
how a spark was obtained from the latter. A sheet of vulcanised 
india-rubber, he proved, will do as the plate of an electrophorus; 
a disc of tin, with a sealing-wax handle, will do for its con- 
ductor ; so also will a half-crown attached to a stick of sealing- 
wax. By the latter means he obtained enough electricity to 
enable the half-crown to attract the end of a freely balanced 
lath. He next exhibited the electrical machine of Mr. Whims- 
hurst, who he said was connected with the Board of Trade ; he 
was a man who had not tried to make money out of the machine, 
but had given it freely to the world. 

Next he explained the principle of the Leyden jar, saying that 
in 1745, Von Kleist, a bishop of Cammin, in Pomerania, charged 
with electricity a fiask containing mercury; a nail running 
through the cork touched the mercury; this apparatus when 
charged as just stated gave a shock. In 1746, Cuncus, of 
Leyden, received shocks from a flask in which water was substi- 
tuted for mercury ; he had such a bottle before him, and should 
be obliged if some boy would come forward to try the experi- 
ment. For some time there was no response to this invitation ; 
at last a boy slowly approached the table, and Professor Tyndall 
complimented him on his courage, as it did not become an 
English boy to be afraid. He next informed the lad that after 
Musschenbrock took his first shock, he narrated his experiences 
to his friends in Paris, and told them that the sensations were 
so terrible that he would not take another for the crown of 
France, but he, the boy, should have one presently. With this 
encouragement the learned professor handed the bottle to the 
boy, who took the shock, and returned to his seat. 








SEPARATION OF THE PHOSPHATES FROM SLAG 
AFTER THE THOMAS-GILCHRIST PROCESS. 
THE increasing adoption of the Thomas-Gilchrist process in 

Germany during the past few years had turned the attention of 

chemists in that country to the nature of the slag or refuse pro- 

ducts of this new development of the iron manufacture. It 
was ascertained that amongst other things fully 20,000 tons of 
phosphoric acid were every year being thrown away with this 
refuse because no method had been discovered of separating it 
at a profit. Numerous experiments have been made during the 
last five years with a view to hitting upon a sufficiently cheap 

process, but hitherto these attempts were all unsuccessful. A 

few months ago, however, Professor Scheibler, of Berlin, suc- 

ceeded in solving the problem. An analysis of the slag from 
the Thomas-Gilchrist process at one of the chief ironworks in 

Germany, showed its constitution to be as follows :—Silicic acid 

6°23 per cent. ; carbonic acid, 1°70 per cent.; sulphur, 0°56 per 

cent.; phosphoric acid, 19°33 per cent. ; iron, 9°70 per cent. ; 
manganese, 9°50 per cent.; lime, 47°60 per cent.; and oxide 
alumina, 2°58 per cent. Other analyses did not materially 
differ from this ; the quantity of phosphoric acid only varied 
between 154 and 20 parts in the 100, while the silicic acid varied 
from 6 to 11 per cent., the proportion of lime being always 
nearly 50 per cent. According to the Scheibler process, only 
the earth phosphates and the silicates are brought into solution. 

The proportion of metallic oxides found in the solution is of no 

practical consequence, and thus the quantity of acid employed 

in the operation is reduced to a minimum. The phosphoric acid 
can be precipitated directly from the solution in the form of 

double basic phosphate of lime. It comes out in the shape of a 

powder in the finest state of division, and owing to the readi- 

ness with which in this form it is taken up by the roots of 
plants, these phosphates furnish at once a very valuable manure 
without any further treatment. On the other hand, the 

Scheibler process leaves the metallic substances and part of the 

earthy bases undissolved in the slag, and since the silicic acid is 

nearly all taken out with the phosphates, the refuse that 
remains after the operation furnishes a useful material for blast 
furnaces and other purposes. 








Tue Krupp Works at EssEN.—The great iron and cannon 
founding establishment of Herr Krupp at Essen is constantly 
enlarging it space and personnel. In 1860 it contained but 1764 
workmen, and this number had increased by 1870 to 7084, while at 
the present time it is over 20,000; if also the women and children 
dependent on the establishment are included, a tion of no 
less than 65,381 is gathered together, of which 29, — are 
actually living in houses belonging to the works. various 
departments of the Krupp undertaking are eight in number, and 
embrace the workshops at Essen, three collieries at Essen and 
Bochum, 547 iron mines in Germany, mines in the north of Spain. 
in the neighbourhood of Bilbao; the smelting furnaces, a tria 
ground of 17 kilos, at Meppen for proving cannon, together with 
others at different places with an area of 74 kilos. There are 11 
smelting furnaces, 1542 puddling and heating furnaces, 439 steam 
boilers, and 450 steam engines of 185,000-horse power. At Essen 
alone the works conn with rolling stock comprise 59 kilos. of 


rails, 28 locomotives, 883 og 69 horses, 191 trolleys, 65 kilos. 
of telegraph line, 35 telegraphi 


stations, and 55 Morse apparatus. 





THE INSTITUTION OF CIVIL ENGINEERS. 


ON THE THEORY AND PRACTICE OF HYDRO-MECHANICS :— 
PHYSIOGRAPHY. 

THE first of the course of lectures on “‘ The Theory and Practice 
of Hydro-mechanics” was delivered on Thursday evening, the 
15th January, by Mr. John Evans, V.P. and Treas. R.S., Assoc. 
Inst, C.E., the subject being ‘‘Physiography.” The chair was 
occupied by Sir Frederick J. Bramwell, F.R.S., the President. 

The lecturer observed that the word ‘“‘ physiography ” had been 
defined as “a oo of nature, or the science of natural 

i »” but he would restrict his discourse to such portions of the 
subject as bore more especially on the supply of water, and as far 
as possible to the phases of nature which might be observed in 
this country. Water consumed in daily use was generally derived 
from springs, streams, rivers, or lakes, or reservoirs in which rain 
was artificially stored. In all cases, however, it came from the 
clouds, which were in turn fed by evaporation from the surface of the 
globe. Theair, which was the great conductor of moisture from thesea 
and other sources, was never free from aqueous vapour, however 
dry it might appear. The hotter the air, the more capable it was 
of absor' moisture and holding it in invisible suspension. The 








Fetes. of moisture present in the air varied considerably—in 
gland the amount was about 14 per cent. The power of the air 
carry off vapour had been put to the test by Howard at Plaistow, 
Greaves at Lea Bridge, and Lawes and Gilbert at Rothamstead. 
These observers had found the evaporation from a surface of water 
to amount to about din. in depth from January to March, 8in. from 
April to May, 7in. from June to September, and 2in. from October 
to December. hotter regions the evaporation was greater. 
The River Jordan was constantly flowing into the Dead Sea, which, 
notwithstanding, was kept by evaporation at a level of more than 
1300ft. below that of the Mediterranean. Making the whole 
globe, however, the evaporation from a free surface of water was 
een about equal to the rainfall. The effect of cold on vapour- 
en air was to cause the vapour to be precipitated in the form of 
cloud, mist, or fog. A greater and more continued chill caused 
rain, hail, or snow. While, however, in an open plain there was 
less rain at a considerable height above theyground than at the 
surface, somewhat different conditions prevailed in mountainous 
districts, for the rainfall increased as a rule in ascending the slope 
of a mountain. The quantity of rainfall of any country was in 
the main dependent on the position of the mountain ranges and 
the prevailing direction of the winds. The lecturer here pointed 
out how India, with its monsoons, afforded a good example of this 
fact, the Ghats facing the winds from the sea being subjected to an 
abundant rainfall, while, on the other hand, Tibet was nearly rain- 
less, the Himalayas effectually acting as condensers to the vapour- 
bearing winds. In England the annual rainfall varied from about 
140in. at Seathwaite, in Cumberland, to a little more than 20in. in 
some parts of Norfolk and Lincolnshire, but the annual variation 
was very great. Mr.G. J. Symons had carefully considered the 
limits of fluctuation in the total rainfall, and concluded, from a 
long series of years, that in any part of this country the wettest year 
would have a rainfall of nearly half as much again as the mean ; the 
driest year would have caotiied less than the mean, the driest 
two consecutive years would each have one-quarter less than the 
mean, and the driest three consecutive years would each have one- 
fifth less than the mean. Dr. Hann had well pointed out that 
there must on high mountains be an upper limit of the maximum 
amount of rain. ‘‘ The decrease of temperature, with increasing 
elevation, involved a d in the t of vapour held in the 
air, and the maximum rainfall was, therefore, to be expected at the 
height at which, as a rule, condensation was first produced.” 

In England = id melting of snow was a —— and 
principal cause o! especially in districts consisting of porous 
soil, a: surface of which had been hard-frozen before the snow 
fell on it. The amount and quality of the water supply from a 
given amount of rain were most immediately connected with the 
geological character of the country in which the rain fell. If a 
tract of country existed of bare, impervious, unfissured rock, the 
surface being traversed by valleys conveying to one common outlet, 
the whole of the rain, less some small quantity carried off by 
po be my my San A = By ny a5 of 
complete — there ppen portions 
forming basins, es would be formed, which might be either 
permanent or temporary. If, instead of the rock being bare, 
there was a certain amount of superficial soil and tation, any 
moderate shower would be absorbed by the soil and plants, and 
but little water would reach the outlet. A few days of fine 
weather in summer would render the superficial soil again 
and absorbent, so that the water to the outlet might bear 
but a small ion to the rain that fell; but in winter the pro- 

rtion would be immediately increased. In the case of impervious, 

Se ene ee lead o— 
not materially differing from presence of lake-basins withi 
¥ area. i —. were mostly found ve tracts 
of country, where the rainfall was ly great,  propor- 
tion of the rainfall finding its way into streams and rivers was large. 
In the Loch Katrire district, where the rainfall at the head of 
the loch was 103in. in 1854, it had been calculated that 82in. were 
discharged from the loch, showing a loss from evaporation of 2lin. 

On heavy clay land the outflow would differ from that which 

la; a Seheved beooeaes tio eed tects ventana 
clay was contraction, ically impervious, 
it was by no means unabsorbent; but heavy clay lands were now 
artificially drained, and the surface did not become water-logged 
as ww. — in “- ham —_ Sow formed of a 
permeable rocks, it frequently happened that there were superficia 
patches of drift gravels or sands of an absorbent nature ; 
these, after heavy rain, became with water, some of 
which was subsequently delivered at the lowest outfalls, forming 
land springs. Again, on eable rocks there were occasionally 
patches of impermeable clay, such as the Tertiary outliers on the 
chalk. Mr. De Rance had published a hydro-geological map of 
England, in which he had divided the character of the soil into the 
impermeable, the ially porous, the “‘ supra-pervious,” and the 
rmeable. Roughly speaking, the western of England and 
ales consisted of impermeable and jially porous rocks, and 
the eastern of the ‘supra-pervious 


” and the le. ln f 
river basins consisted of two or more of these different kinds of soil, 
and the flow of water in them consequently varied much from time 
to time ; in wet weather they were subject to floods. A large por- 
tion of England consisted of more or less absorbent rock, underlying 
a still more absorbent superficial soil; and it was to this fact that 
the co ively permanent character of some rivers was due. 
Any moderate rain falling on an absorbent soil at once disa) 
from the surface and found its way among the parti of 
the soil. The new red sandstone at Liverpool had been found 
to absorb'one-twenty-second of its own weight of water, of which 
about one-half d not drain away. .In loose sand and chalk 
the absorption was from one-twelfth to one-ninth of the weigh 
or at the rate of two gallons to the cubic foot. A cubic foot 
oolites and limestones would absorb ten to fourteen pints of water. 
With continued rainfall, anything beyond what could be retained 
by capillary attraction ually gravitated downwards until it 
arrived at a point where the rock was already charged with water. 
In the bottom of valleys with streams running along them, the 
saturated rock would be found near the surface, but the rain falling 
on hills might descend hundreds of feet before arriving at the point 
of saturation. The lecturer then pointed out that friction pre- 
vented the water under the hills escaping readily; otherwise the 
surface of the saturated rock would present a nearly dead level, 
and the rain would flow off at the lowest vent almost as quickly 
as it penetrated the ground. At Brighton the surface of the 
saturated portion of the chalk gradually sloped w as it 
receded from the sea, this inclination being due to the frictional 
resistance op by the chalk to the passage of the water. 
The level the outfall varied, but the sea was never able to 














eng any distance into the chalk, and the rainfall sufficed to’ 
eep up an inclination seawards in the water line in the chalk. 
The lecturer next referred to the subterranean water-level in 
Hertfordshire, as influenced by the hills and valleys, the level of 
the water neing mostly allied to these, though the inclination was 
much less in degree. In the middle chalk in Hertfordshire the 
- was about 12ft. Gin. to a mile, in the lower white chalk about 
19ft. 6in., and in some parts of Kent as much as 40ft. to the mile. 
After heavy rainfalls the inclinations were much steeper. Where 
the pumping from a well in porous rock was excessive, an in- 
verted cone of vy geome was formed in the plane of saturation, 
the — of which was determined by the amount of friction in 
the - The lect then p 1 to explain the pheno- 
menon of bournes, also of watercourses naaie at intervals 
along the bottom of a valley. Water seemed readily to find 
its way along layers of flints in the chalk, so that, in boring, an 
accession of water was obtained directly a layer of flint was 
traversed. From deep borings the water generally rose at a higher 
temperature than from ordinary springs. The water from the 
artesian well at Grenelle, close to Paris, which came from a depth 
of 1800ft., had a temperature of 82 deg. Fah., being about 30 deg. 
above ap mage dng the district. The water at the bottom of a 
boring 1334ft. deep at Richmond had a temperature of 754 deg. 
Where chalk was overlain by stiff clay, through which, however, 
it in places penetrated, swallow-holes were formed, and the rain 
falling on the impervious clay formed streams, which made their 
way into such swallow-holes and disappeared in the chalk ; and 
this, too, was the origin of subterranean watercourses in limestone 
districts. The lect then idered the case of the effect of 
pervious strata lying between others of an impervious character on 
the water received by the former, and of artesian wells. 

The first to make experiments on the ey of percolation 
through about 3ft. of soil to the rainfall on the surface were Dr. 
John Dalton, of Manchester, and Mr. Maurice, of Geneva, about 
the end of last century. The principle on which the experiments 
on a. were carried out was much the same in all cases, 
and was described. Much had been done in this direction by Mr. 
Charles Greaves, Sir J. B, Lawes, and Dr. Gilbert. The two latter 
gentlemen had found that, for the ten years, 1871 to 1880, out of 
a mean rainfall of 31°45lin., 14°040in. passed through 20in. of soil 
and 13°24lin. th h 60in.; and that, out of 16°365in. of summer 
rain, only 4‘lllin. found its way through 60in. of soil; while in 
the winter there passed 9°130in. out of a rainfall of 15°086in. 
The lecturer claimed for his uncle, the late Mr. John Dickinson, 
the honour of being the first in this country to repeat the 
experiments of Dr. Dalton. His operations began in 1836; but 
new gauges were fixed at Nash Mills, in 1853, and observations 
had m continued ever since. Mr. Evans had arranged the 
results of ~ wg el observations in a diagrammatic form, which 
he exhibited. e average showed that, out of a total annual rain- 
fall of 27°843in., 6°519in. through 3ft. of soil and 10°590in. 
through the same depth of chalk. The proportion of the percolation 
to the rainfall varied greatly from time to time, even for the same 
seasons, instances of which were given. It could not be too 
often repeated that every gallon of water pumped and carried 
away from an absorbent district was so much abstracted from the 
flow of the streams of that district. In inland districts the 
streams formed an exact gauge of the excess of the rainfall over 
the water carried off by evaporation, and any artificial diminu- 
tion of the water must affect the streams. An annual supply 
of 4in. of rain would, from every square mile of country, give 
a daily quantity of nearly 160,000 gallons of water, which, at 
32 ons per head per diem, would suffice for a population 
of 5000 souls. A “oy of 4,000,000, like London, would, 
therefore, if supplied from deep wells in the chalk, absorb 
the total water supply of 800 square miles of country, or of 
an area one-quarter xr than the county of Hertford, and 
the whole of the surface streams over this large area would, 
in dry years, disappear. Mr. J. T. Harrison’s scheme for 
obtaining water by means of tunnels in the chalk of the Thames 
Valley merely meant that all the water derived from the tunnels 
would either be intercepted on its way to the river, or filter into 
the tunnels from the bed of the river itself. The flow of the 
Thames below would be diminished by just the same amount of 
water as that abstracted by means of the tunnels. Finally the 
lecturer referred to the solvent powers of water when charged 
with carbonic acid which rain-water derived both from the atmo- 
sphere and from decaying vegetable matter, and pointed out how 
water thus hardened was in to some extent softened and 











purified natural agents. He concluded with some remarks as 
to the points in connection with this subject which appeared to 
him the most important for the engineer to in mind. 





A COMPARISON OF BRITISH AND METRIC MEASURES FOR 
ENGINEERING PURPOSES. 


Ar the eighth ordinary meeting of the session, held on the 20th 
of January, Sir Frederick J. Bramwell, F.R.S., President, in the 
chair, the paper read was on ‘‘A Comparison of British and 
Metric Measures for ineering Purposes,” by Mr. A. Hamilton- 
sg B.A., M. Inst. C.E. 

the paper was limited to comparing the advantages for 
engin 


eering purposes of measures of length, surface pe mom 
weight, and D swam d value, as used in sland, with decimal 
systems of the same classes of measures. the arithmetical 


notation of all civilised nations was decimal, all decimal systems 
had the advantage over others of dispensing with the compound 
rules of arithmetic and of facilitating the use of logarithms. 
The metric system had the further advantage over other decimal 
systems of being used by 240,000,000 people, with whom 60 per 
cent, of the foreign trade of England was carried on, and of all 
its terms being correlated, and derived from one convenient, well- 
known standard measure of length. Some British measures had 
the advantage over all decimal measures of being capable of 
finite ternary subdivision. On account of the pre-eminent position 
held at t by England and the United States in the manu- 
facture of engineering machinery and material constructed to exact 
British sizes, a considerable practical advantage was derived from 
the use of British measures in es works. A large amount 
of capital was invested in machinery constructed to manufacture 
British articles of exact sizes, and the engineering literature 
expressed in terms of this measurement was extensive and valuable. 
English and American engineers carried in the memories, ready 
for application, a great number of leading, or standard, dimensions, 
so that the substitution of other measures in their general practice 
would be inconvenient; and these measures had the further 
advantage of being already familiar to the working classes in 
England and America. though the depreciation in value of 
certain machinery, due to a general change in measurements, 
would be very serious, still the existing machines would in any 
case last but comparatively few years, or become superseded by 
others of improved construction. The gist of English engineering 
literature would soon be translated into other terms of measure- 
ment, if the necessity arose. Both the metre and the yard had 
the advantage of being the approximate length of a human stride. 
and the former was about the limit to which a human being could 
conveniently place his hands apart when measuring with accuracy 

a vertical surface. The British foot was merely a ternary: 
subdivision of the standard yard, and in practice was often not 
even used usa linear unit. Carpenters, for instance, measured a 
plank by the number of 2ft. rule hs it included, and had then 
to complete the total length by doubling the number of units they 
had made use of, A plank could be measured with a metre in 
about one-third of the time occupied in measuring it with a 
lft. rule. The British inch was much too large to serve as the 
lowest integral unit in a scale of linear measurement, and even 
vein. was too large for minute work. The imetre was, on the 
other hand, a convenient unit for ordinary minute work, and its 
decimal subdivisions were as suitable for mi work as 
thousandths of an inch, The English practice of levels for 
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building work in feet and their decimal subdivisions, and of 
translating the resulting dimensions into feet, inches, and fractions 
of inches for the workmen, was most troublesome and productive of 
error. For all ordinary levelling the division of the metric levelling- 
staff into centimetres was sufficiently minute, as the centimetre 
divisions could easily be subdivided at least binarily, by ocular 
estimation, and metric levelling was practically more accurate for 
building work than levels taken with a British staff on account of 
the dimensions given to the workman being in the same terms as 
those actually noted through the level. The 20 metre chain had 
the advantage over Gunter’s chain in that it was capable of sub- 
division into the smaller linear measures, whereas Gunter’s link was 
the lowest integral subdivision of Gunter’s chain, and was too large 
for any work but land measuring. For enginecring calculations 
it was desirable that the linear unit should have its multiples and 
sub-multiples arranged in accordance with the unive system 
of arithmetical notation; that it should be the basis of the units of 
measures of surface, capacity and weight; and that it should be 
international. The metre complied much more fully than the yard 
with these requirements. In calculations relating to the pressure 
of materials upon surfaces, the intimate correlation existing in the 
metric system between the measures of weight and capacity was 
valuable, and hydraulic calculations were much simplified thereby. 
An engineer using the metric system had practically but one unit 
of measurement to deal with throughout his work, all his field 
measurements and the scales of all his plans pang decimally ex- 
wre in terms of a metre. An engineer using British measurement 
ad to deal with many different kinds of measures having compli- 
cated relations to each other, and also with a number of gauges, 
trade sizes and local customs, which rendered comparisons of cost 
exceedingly difficult. Many of these would become obsolete if the 
metric system came into general employment. The habitual use 
of British measures debarred English and American engineers, to a 
great extent, from profiting by foreign technical literature written 
in terms of metric measurement. The advantages of an international 
language of measurement for engineering purposes were so great, 
that they would counterbalance the advantages of any new decimal 
system based on units of British measurement. In so much of the 
work of a civil engineer’s office as consisted in taking out quantities 
and making estimates, about one-third more work could be done 
within a given time with metric measures and decimal currency 
than could be effected with British measuresand currency. Assum- 
ing that binary subdivision was more convenient for common 
purposes than decimal subdivision, there was nothing to prevent 
the use of binary subdivisions of the metric measures, as they all 
admitted of precise decimal equivalents. The metric scales for 
rae and drawings were simple, and facilitated mental comparison 
tween the dimensions on paper and the distances in nature they 
represented. As regarded the saleability of articles manufactured 
in series of sizes, there was no reason to suppose that purchasers 
would continue to prefer series of sizesadvancing by theexact metrical 
equivalents of the sixteenths of a British inch if the fractional 
divisions of an inch were no longer in ordinary use as linear measures. 
The maximum advantage from the use of metric measures could 
not be obtained unless they were used in conjunction with a system 
of decimal currency. The reasons given by the late Sir John Herschel 
and Sir George Airy, Hon. MM. Inst. C.E., for preferring the 
decimal subdivision of the pound sterling to any other decimal 
arrangement of British currency, appeared unanswerable. By 
depreciating the nominal value of the existing bronze tokens by 
4 per cent., the British currency would be completely decimalised 
without the introduction of new coins. For purposes of account, 
the penny would be 0'004 of a pound sterling, or four mils., but the 
name of penny could be retained. The alteration of national 
measures of pecuniary value could only be effected by pulsory 
legislation, whereas the general adoption of the metric system, being 
already legal, though not compulsory, might be brought about 
gradually through the example and influence of engineers. Judg- 
ing from continental experience, it would seem that the best 
prospect for reform lay in the initiative being taken by those profes- 
sions most directly interested. 
of Parliament allowed Parliamentary plans and estimates to be 
submitted in metric measurements at the option of the engineer, 
practical opportunities would be afforded of testing the relative 
ag a of metric and British measures for engineering purposes 
in England. 











THE PHYSICAL SOCIETY. 


At the last meeting of the Physical Society, January 24th, Pro- 
fessor Guthrie, president, in the chair, Messrs. J. Rose Innes, A. 
Howard, and A, M. Worthington were elected members of the 
Society. Some ‘Lecture Experiments on Spectrum Analysis” 
were shown by Mr. E. Cleminshaw. The chief point in these 
experiments was the production of a brilliant light without the use 
of the electricarc., A small quantity of a solution of the salt to be 
experimented on is put into a flask in which hydrogen is being 
evolved by the action of zinc upon dilute sulphuric or hydrochloric 
acid; the bottle is provided with three necks, one being fitted with 
an acid funnel, one with a jet, and by the other is introduced a 
current of coal-gas, or better, of a, by which the size of the 
flame can be increased and regu’ . The jet, which is about 
din. diameter, is surrounded by a larger tube, by which oxygen is 
admitted to the flame, the result being a brilliant light gi the 
spectrum of the salt substance, which is carried over mechanically by 
evolved hydrogen. The spectra of sodium, lithium, and strontium 
were shown upon the screen; and the absorption of the sodium 
light by a Bunsen flame containing sodium was clearly seen. 

An instrument to illustrate the conditions of equilibrium of 
three forces acting at a point was exhibited by Mr. Walter Baily. 
This instrument consists of a circular disc of soft wood,from the 
back of which an axle projects. The disc is provided with a 
graduated circle, and its centre marked by the intersection of two 
fine lines upon a small mirror. Three compound threads, each con- 
sisting of two threads connected by a short piece of elastic, are 
knotted together, the free end of each being fastened to a pin. 
Two of these pins are stuck into the disc at such a distance from 
the centre that the knotted ends cannot reach the centre without 
stretching each thread, and the remaining pin is then adjusted, so 
that this condition is fulfilled. There are now three forces in 
equilibrium acting at the knot. The angles between their direc- 
tions are obtained from the readings of the uated circle where 
it is crossed by the threads, To determine the magnitude of these 
forces, the axle of the disc is held horizontally and turned till a 
thread is vertical, the pin is then removed, a scale pan attached to 
the end of the thread, and weights added till the knot is brought 
back to the centre. This is repeated with the other threads, It 
was found possible to show the |  gponcnacprs of the forces to the 
lines of the opposite angles with an error not seoeting 1 per cent, 

Mr. C, H. Hinton read a paper on ‘“‘The Poiograph.” As the 
result of a — of metaphysical reasoning, Mr. Hinton has come 
to the conclusion that relations hoiding about number should be 
extended to space. Starting from the premesis that the relation 
of a number to a number is a number, ¢.g., the relation of 6 to 2 
is 3, the author proceeds to carry these pepe cw into the con- 
siderations of space, and concludes that when properly understood 
the relation of a shape to a shape is a shape, and that of a 
toa isa . The shape that shows the relation of he en 
to a shape is called a poiograph.” To form a poiograph the con- 
tent of each shape is neglected, and the shape is represented by a 
point, each point being by its co-ordinates representative of the 
seaport of the shape considered. The resultant shape is a 
poiograph. 











DEEPENING Port Prrix.—The South Australian Marine Board 
have been informed by the treasurer that £10,000 was included in 
the Loan Bill of 1884 for further d ing operations at Port Pirie. 
This will make the sum at present available for the purpose about 
£11,000, which will last about twenty-one months, and will enable 
the Board to deepen the channel to 12ft, 6in, at low water. 





If the Standing Orders of the Houses | 4ay. 





THE AQUIDABAN. 


Tue large, fully armoured, and powerfully armed turret ship, 
named the Aquidaban, which was recently launched from the yard 
of Messrs, Samuda Brothers at Poplar, will closely resemble the 
Riachuelo, whose place she took on the stocks about twenty months 
; and it may be noted that the new ship thus affords a remark- 
able instance of the rapidity with which private shipbuilders can 
construct such vessels, The hull of the Aatdaien is built 
throughout of Siemens steel, and numerous water-tight compart- 
ments provide for the ore J of the ship in case of serious damage 
to any part. ‘To a height of 2ft, above the water line she 
is sheathed with teak and metal to 
stem and stern post—the former fitted with a powerful ram—are 
formed of solid gun-metal castings. A water-line belt of steel- 
faced armour, from the works of Messrs. J. Brown and Co., 7ft. 
deep, and varying from 7in. to 10in, and 1lin. in thickness, pro- 
tects the engines, boilers, and magazines, and the hydraulic pumps 
for working the turrets ; and an armour deck 2in. thick extends 
over the engine and boiler-rooms, and is so constructed at the bow 
to strengthen the ram, and at the stern to protect the tiller and 
steam steering apparatus. It is ex that the engines, 
of 4500-horse power indicated, made by Messrs. Humphrys, 
Tennant, and Co., will give a speed of 14} knots. They are of the 
three-cylinder compound inverted direct-acting type with surface 
condensers. The boilers, eight in number, are contained in four 
boiler-rooms. By the erection of a middle line bulkhead provision 
is made, in the event of one boiler or engine-room being flooded, 
for still working the vessel, though, of course, at a reduced speed 
by the other set of engines. In action the stokeholes can be 
closed, and with the forced draught so created the s may 
increased to 154 knots. The coal bunkers will hold 800 tons of 
coal—a quantity sufficient, it is calculated, to enable the vessel 
to run for twenty-three days consecutively at a speed of 10 
knots per hour, or a distance of over 6300 miles. The two 
turrets, which are placed en échelon and revolve within the 
armoured breastworks covering the loading gear, are, like 
the breastworks, plated with 10in. steel-fi armour, and 
at the fore end of the vessel is fitted a pilot tower simi- 
larly armoured to give protection to the steersman and officer 
in command during a fight. The armament of the Aquidaban 
will consist of four 9in. 20-ton Armstrong breech-loading guns, 
which will be so placed in the écheloned turrets that a concentrated 
fire may be delivered right ahead, directly aft or broadside. On 
the upper deck will be fitted four 5fin. Armstrong breech-loading 
guns with Vavasseur mounting, two at the bow and two at the 
stern. ‘There are further five ports for discharging Whitehead 
torpedoes—two on each side and one right aft. The Aquidaban 
will carry a second-class torpedo boat, and for defence against craft 
of that kind will carry fifteen Nordenfelt guns. She is to be ship- 
rigged, the lower masts, which are already stepped, being of steel. 
The dimensions of the new ship are—length between perpendiculars, 
280ft.; extreme breadth, 52ft.; draught of water, 18ft.; displace- 
ment, 5000 tons. Immediately after the launch she was towed 
into Millwall Dock, and it is expected that she will be completed 
in about three months’ time. 


revent fouling; while the 








ProposED New Suip CANAL.—A steamship route between Har- 
wich and i omy for some reason to be called the Ipswich and 
Birmingham Ship Canal, is the subject of a pamphlet by Mr. 
Joseph Robinson. ‘‘It is estimated that 70,000 men would be 
required to complete the canal in seven years. The length of this 
canal would be about 200 miles; the estimated cost £50,000,000. 
For the purpose of raising the vessels from one level to another, it 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jani 19th. 


AN organisation has been established in this city to be as 
the American Protective Tariff Association, and its object is to be 
the protection and development of American industries in all 
branches of trade. All persons favouring protective principles are 
gens for membership. Besides the usual officers there will be 
109 directors to represent the various industries. The annual 
meeting was fixed for the third Wednesday in September. A 
resolution was adopted declaring the association opposed to the 
importation of foreign labour under contract. This mo t has 
been contemplated for a year or two. It was originated a few 
months ago in Eastern Pennsylvania by the pig iron manufacturers, 
who have been threatened by southern and western iron. The purpose 
is to secure representation from all the industries of the country, 
and to organise a club or association, somewhat after the manner of 
the Cobden Club of Great Britain, which shall represent the manu- 
facturing, commercial, railroad, financial, and other great interests. 
The members are active, and will work with vigour to secure the 
co-operation of representatives and all other interests, great and 
small. This effort to bat the mo t for the lower duties 
will likely lead to a corresponding effort upon the part of those 
interested in revenue reform agitations, Work in this direction 
has been progressing quietly during the past two years by the 
revenue reformers, and a great deal of effective work has been 
done. The industrial development in the South has stimulated 
protection sentiments in quarters where heretofore protection was 
denounced. 

The manufacturers of Tennessee, Alabama, and Georgia recently 
gavea hearty welcome toa democratic protectionist of Pennsylvania, 
who has had presidential aspirations. The South has been opposed 
to protection, but the influx of northern capital and northern 
people has raised public sentiment in those States, and it is probable 
that en advantages of higher duties will gather adherence. 
Meanwhile revenue reform agitations are extending in the West, 
and it would be but guess work to attempt to say what the condi- 
tion of the public mind will be a year or two hence. A conflict 
is in progress, and the protectionists are preparing to place them- 
selves upon a strong foundation to meet opposing effort. 

Last week 446 mercantile failures were announced ; this week 
the number is but little below it. The greatest failure of the 
season is that of an iron firm in Western Pennsylvania, whose 
liabilities are reported by telegraph at upwards of 5,000,000 dols. 
A financial failure in this city has given rise to a number of 
rumours as to the standing of some of our strongest houses. The 
coal combination is having a good many difficulties to contend with, 
in the way of competition within and competition from without. 
The demand for fuel has greatly fallen off, while the facilities for 
mining and shipping have been greatly increased. The manufac- 
turing interests look for a break in this combination. The local 
banks and financial institutions of this city have 135,000,000 dols. 
of idle money in their vaults, for which there is no demand. This 
indicates the very reverse of healthful conditions. As compared to 
1883, the total exports, including specie, show a falling off of 
16,600,000 dols. only. The manufacturing interests of the 
country have their eyes turned to an export trade with Central 
and South American Republics, and the Government is taking 
steps to ascertain how such a trade could be best secured. Public 
sentiment is growing in favour of the subsidising of steamship lines, 
but the present Congress will not touch the question. 

Our cotton crop, according to the latest and best estimates, will 
foot up 6,000,000 bales, the largest ever known. This estimate is 
above those previously given, and shows that cotton will be more 
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is intended that inclined planes should be constructed in place of 
locks, excepting Ipswich locks, so that the steamships may continue 
from station to station without stopping, if ired, so that the 
whole length of that canal—200 miles—may be travelled in one 

, including such stop It is intended that locomotive 
engines shall be employed for the purpose of towing the vessels 
—— the canal, For this purpose rails 4ft. 84in. gauge are to 
be laid on each bank of the canal. The canal will be divided into 
seven sections, as follows :—Section A, or Ipswich district, 35 miles 
of canal; Section B, Cambridge district, 30 miles ; i 
Bedford district, 30 miles; Section D, Northampton district, 25 
miles ; Section E, Birmingham district, 25 miles ; Section F, Wol- 
verhampton district, 30 miles; Section G, Liverpool and Man- 
chester, 30 miles. Each ship or string of small boats will be towed 
through each section of the canal in about two hours. A locomo- 
tive engine will be attached to the vessel running on the bank of 
the canal. For example, a vessel arriving at Ipswich from the 
east, the engine would be attached and the vessel would be towed 
to Cambridge, thus completing Section A. The locomotive would 
be uncoupled from the vessel and return to Ipswich, if required, 
receiving information by telegram where to meet the next vessel— 
at Ipswich or Cambridge. A second locomotive would tow the 
vessels on Section B—that is, from Cambridge to Bedford— 
changing engines in like manner on each section of the canal, 
allowing the vessels time to take in goods or passengers at each of 
the seven stations, if required.” Mr. Robinson thinks the Govern- 
ment might help by furnishing the Canal Commissioners with 
50 millions sterling. 


CLIMATE AND HEALTH.—Dr. Poore delivered his second Cantor 
lecture on “‘ Climate in its Relation to Health,” at the Society of 
Arts, on Monday evening. He began by alluding to the fact that 
the crew of the Eira enjoyed excellent health in the Arctic regions 
under conditions which, in this country, or still more in the tropical 
countries, would be considered most mal-hygienic. The reason 
probably was that in the Arctic regions putrefaction and allied 
changes were impossible, owing to the cold and dryness, and the 
diseases oo on putrefaction were also impossible. Atten- 
tion was drawn to the effect that most of the diseases which 
were fatal in tropical countries were connected with putre- 
faction and decay, and as instances of this, malarious diseases, 
= fever, and cholera, were brought forward. Since putre- 
‘action depended upon the access of mirute organisms to the 
putrescible matter, and since these organisms were found in the 
atmosphere as well as in the soil and water, a study of the floating 
matter in the air became most —* The air has been 
nar ne. examined in Paris and Berlin, and especialiy at the 

bservatory of Montsouris in the former city. Among floating bodies 
in the air were to be found spores of fungi, pollen, grains of starch, 

&c., besides mineral matters of great variety. Miquel, by 
te 





-means of cultivation experiments, had beenat great pains to estima 


the number of bacteria and allied micro-organisms in the air, and 
the result of his experiments has shown a striking connection 
between the density of population and the number of bacteria in 
the air. Thus, in each cubic metre of air there were found at the 
following stations the bacteria in numbers as follows :—In the high 
Alps the air was pure, absolutely free from bacteria; on the Lake 
of Thun, at an elevation of 560 metres, ‘8; near the hotel of 
Thun, 2°5; in a room of the hotel, 60; in the park at 
Montsouris, 760; and in the Rue de Rivoli, 5500. The largest 
numbers found were in the hospitals, where each cubic metre 
of air contained as a minimum , and asa maximum 28,000. 
In order that bacteria and other microbes we flourish, a suitable 


soil is n . Raulin’s experiments with Aspergillus Niger 
were explain Raulin found that he could grow a uniform 
amount of us on @ given area of a liquid of definite com- 


ition. This liquid contained, among other 


posi things of | la 
zinc, and if the zinc were omitted, the crop of cane tate a) 


of the normal; and if yg5} of nitrate of silver were added, 


the fungus would not grow at all. This showed the importance of 
mineral ingredients in the composition of the “ soil,” and this fact 
ore yo in some measure to in why it was that le seldom 

the same fever twice. e reason being that the attack 


exhausted the blood of something which was necessary for the 
growth of the organism upon what the fever depended. 





was anticipated, and hence speculating interests 
are preparing for a decline; but an extending demand growing out 
of cheaper cotton may offset this decline, and secure steady prices. 

Wheat exports are 7,000,000 bushels in excess of last year. The 
upward tendency has been resisted, in view of the ible en- 
couragement that higher prices would give to Indian wheat. 

The lumber interests of the North-West have figured out, that 
in view of the over-stocked condition of the lumber markets, only 
4,000,000,000ft. of timber can be logged this year, as i 
7,000,000,000ft., the usual winter cut. The activity in building 
a png throughout the country has stimulated the preparation 
of lumber in all sections to an unusual degree, and the falling off 
in requirements is now forcing itself upon the attention of the 
lumber interests. The total shipments of white pine from this 
port during 1884 were 62,501,006ft., against 63,687,000ft. the 
pects year. The total cut in the North-Western lumber region 

t year was 4,534,291,561ft., an increase over the cut of 1883 
of 447,811,966ft. The stocks on hand, December Ist, aggregated 
to 795,708,522ft. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE is a decided tendency at date to restrict operations at the 
mi forges, in consequence of the scarcity of orders at 
remunerative prices. Several large firms are laying off portions of 
their works, and are running the remainder short time. Among 
these are Messrs. W. and G. Firmstone, of the Crookhay Iron- 
works, West Bromwich, who have just put to stand one-third of 
their puddling furnaces, and who entertain but little expectation 
that they will be restarted for some time tocome. Simultaneously, 
Messrs. Penn, of the Providence Ironworks, in the Dudley district, 
have put their operatives under notice of their intention to close 
the works. The concern is only a small one, and it is known that 
the proprietors have considerable deliveries of pigs coming in, so 
probably the notice points rather to a re-arrangement of 
wages than an absolute stoppage. Messrs. Bridge, Gill and 
Gill, West Bromwich, have just laid off their hoop mill. This 
action by the ironmasters is increasing the amount of unem- 
ployed ironworkers’ labour which previ existed in the district, 
se | the outlook for the operatives who are idle is decidediy gloomy. 
No early re-engagement appears likely for them, and they cannot 
much mend their position by migrating to other ironmaking centres, 

The reports brought to "Change this week did not lead to the 
anticipation of any early alteration for the better. Ironmasters of 
the longest standing will not venture to predict whena revival will 
probably make its appearance, Restriction of operations to 
within narrow limits is a prevailing feature among home and 
export buyers. Only one feature is more prominent, and that is 
the persistent efforts to buy at lower prices. : 

Considerable inquiries are on the market for sheets for India and 
Australia, and some of the European countries are ordering, but 
not yet with any ayy Good sheet makers will not quote less 
than £6 17s. 6d. for hard singles, and £7 7s. 6d. to £7 10s. for 
doubles, but it is known that some needy makers are accepting 
£6 12s. 6d. for singles, and £7 2s. 6d. for doubles. Enquiries are 
to hand on United States account for soft steel sheets for working 
up purposes, but some question is entertainsd as to whether they 
should not be regarded in the light of ‘‘ feelers,” to permit of a 
comparison between English and American prices. The rates 

moted by local makers are £9 to £9 10s. for singles delivered 

iverpool, £10 to £10 10s. for doubles, and £11 10s. to £12 for 
ttens. It is believed by those who are well informed that 
American buyers will find that there is not much to be gained by 
importing English steel sheets with prices so favourable as now in 
the American steel trade. A ~ 

Hoop iron inquiries for America are e to arrive in April 
and May, but the business done will probably this year be less 
ever, consequent upon the fall in the American prices. i 
—* are quoted this week at £5 12s, 6d., and occasionally 
a little under at the works, 
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The tube strip trade is quiet. Supplies can be bought as low as 
£5 7s. 6d.; yet even with this figure prevailing for raw materials 
tube-makers complain that the prices of manufactured 
goods are very unsatisfactory, and an attempt is just now being 
made to re-organise the association which on several previous 
occasions has existed in the tube industry. 

Makers of marked bars are rather busier than they were in 
December on orders for, in some cases, America and Holland. At 
the Earl of Dudley’s Round Oak Works the production has been 
of ‘equal extent this month to that of, perhaps, any month last 
year. The output is on home account in tire, horseshoe, and rivet 

abe r rice ba ws Fa iene com Se a eae 1st 1883. 
years, the price having we m £8 on t, 
Medium qualities are firm at £6 10s., and other sorts range down 
to £5 15s. and £5 10s. The latter figure is 5s. per ton above the 
price of certain classes of finished iron sent here from other 


Galvanisers, other than those of first standing have not yet 
received much influx of business in the sheet department, for mer- 
chants’ orders still lag; but the best firms have generally enough 
an Mg _ however, complain ie eh md level to — 

ve got. Ordinary galvanised ts gauge are to 
delivered from this A reir at £11 5s. Liverpool. Inquiries 
have recently come to hand for galvanised sheets and for construc- 
tive ironwork on Spanish account, to repair the great destruction 
to property caused by the earthquakes in the south of that country. 

The orders, where they have been accepted, will have to be 

despatched with all possible promptitude. 

The depression in the native pig iron trade is unrelieved, and 
55s. to 57s. 6d. is pretty much the most that can be got for hot- 
blast all-mine pigs, although the nominal quotation is 60s. 
Common cinder pigs may here and there be had at, for good con- 
tracts, as low as 35s. Sales in 500-ton lots continue to be made by 
agents of outside brands, in cases where they will accept low 
figures. Northampton pigs have this week changed hands at less 
than 40s. per ton, and Seek Rega ag me gt The furnaces 

blowing in South Staffordshire number about thirty-five, and but 
little is just now heard of the intentions to increase the production 
of second and third-class qualities which were talked about last 
quarter. 

* Machinists and engineers around Birmingham do not give an 
encouraging account of the state of current business, and it is in 
many cases found necessary to limit production either by wholly 
discharging some of the tives, or by putting them upon short 

ime. At some concerns both of these courses have opted. 
in engine building firms, however, in the North Staffordshire 

district keep busy. Constructive engineers in South Staffordshire 
are pretty ily e in the completion of contracts booked 
some while back, the bri nee See ee ee 
on account of the colonies. Gasometer makers report that their 
branch is showing a little more movement. In the galvanised 
roofing trade there is a good deal of business about, but at low 


prices. 

The wrought iron tube trade is d . The majority of the 
works are only on three days a week, and one large concern has 
temporarily closed a branch establishment at W: . Afew 
exceptional firms there are, however, who are full of work. 
Competition amongst producers in the ware trades shows no 
sign va ong _ it is bce ay _~ —— the ae is 
going to stop. e only wonder is that so few comparatively 
have succumbed to the inevitable. 

There seems considerable probability that the novel and im- 
portant movement in the nut and bolt trade in the Midlands, to 
which reference a been made, will be successful. The 
united action of em - age employed is being carried out to the 
great advantage respective associations. week three 
firms who are members of the Employers’ Association gave notice 
to their men that they must join the Workmen’s Association; and 
another large employer, who is not a member of the employers’ 
te) isation, has been asked to join it. If he declines his men 
will, too, be asked to come out on strike. 

A strike in the gas tube trade is on foot in the Old Hill and 
Halesowen districts. The masters wish to enforce a reduction in 

amounting to 124 per cent., urging that they are compelled 
to do so in consequence of the very serious depression and the unre- 
munerative prices obtained. The men state that they cannot live 
on the reduced wages. It is expected that the strike will not last 


long. 
“The operations for the relief of the unemployed in Birmingham 
are being carried out with vigour. 

Much satisfaction is expressed this week that Mr. Chamberlain 
should have made known that the statement that he had signified 
his intention of accepting the second reading of the railway com- 
panies new Bills on the condition that they were referred toa 
strong special committee is “‘ absolutely without foundation.” Mr. 
Chamberlain adds that before coming to any conclusion he will 
certainly want to hear what the Midland Traders’ Association have 
to say. This opportunity is to be afforded next Thursday, when 
a mitts of traders and representatives of chambers of com- 
merce and agriculture, and all interested in the — of rail- 
way rates in the Midland counties, will be held in Birmingham. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The past month has brought forward poorer results 
for the opening of the year than have ly known for a 
considerable time past, and a generally despondent tone prevails 
with regard to the future. ith the exception of one or two 
— transactions there has, during the month, been an absence 

any weight of buying, and, in fact, consumers in many cases 
have not been able to take their deliveries of the iron already 
bought. To effect sales, pig iron makers would in many cases be 
willing to book for wage over the whole of the year at present 
rates, but buyers, as a rule, prefer to go on from -to-mouth, 
and neither low prices nor long forward delivery apparently offer 
any inducement for speculative buying in the present —— 
state of the market. Manuf: iron makers are so short of 
work that a large number of ee eee this district 
has recently been put out, this has tended to materially 
reduce the ng vy of forge pig iron, whilst there is a slack- 
ness all t! h the foundry trade, which is also restricting the 
demand for the better ities of pig iron. Throughout every 
branch of the iron trade the outlook for the future is certainly very 
discouraging, and it is difficult to find anyone, even of the most 
sanguine temperament, who takes a hopeful view of the prospects 
for the ensuing year. 

There was a well-attended iron market at Manchester on Tues- 
day, but there were very few orders giving out. Makers showed 
even more willingness than last week to book for long forward 
delivery at present rates, and in some cases sellers were open to 
take very low prices, but apparently with comparatively little or 
no practical result so far as the actual securing of business was 
concerned. Lancashire pig iron makers are getting small orders, 
chiefly where they have an advantage in low rates of carriage, 
and as these are still keeping them going, they hold on to their 
late rates of 41s. to 41s. 6d., 24 for p> we, equal to Manches- 
ter, but on the basis of these figures | are being under-sold. 
For good district brands, 41s. to 41s. 6d., less 24, delivered here, 
also remain the minimum figures quoted by the leading makers, 
but there are some of the Midland brands which could be 
ee ee oo See ae oe foundry 
brough is offered at about 43s. 4d. net cash delivered equal to 
wvor bematites th onl smail th 

‘or hematites there is only a very uiry, with prices 
ing about 53s. up to 54s., less 24, for pel foundry brands 


a 
deliv here. 

In the manufactured iron trade business is extremely quiet; the 
average basis of prices remains at about £510s. for bars, £5 17s. 6d. 


to £6 for h and Y~}5 £7 for al made sheets ete into th 
Manchester district, but buyers with good specifications for promp' 
delivery would no doubt in many cases be able to buy on more 
favourable terms than the above. 
Last week I gave a summarised extract from the reports of the 
ing trade union societies connected with the engineering trades, 
with the object of showing the view taken y A ns men themselves 
as to the state of trade. I will now add information gathered 
from authoritative sources representing the empl in the 
pee gry | trades throughout the country, from which it will be 
seen that they also take a very despondent view with regard to the 
future. There is no doubt that in spite of the assu 


revival in 
the shipbuilding trade generally depression is increasing, and along 
the east coast ially this is being felt very keenly. "Hopes are 


expressed that some of the Government work which is being given 
out may find its way into this quarter, but the competition is 
expected to be so fierce, that beyond helping to keep yards going 
very little profit is looked for out of any orders that are secured. 
a se ae mm Te Sees of their men are i st 
employment and on the funds of their respective societi 
that to meet the increased outlay this entailed, the pacers Nea 
payments from the men who are in work have been raised 50 per 
cent., that is from 1s. up to 1s. 6d. week, Tested further by 
the ironmoulders’ society, where e is declared to be worse than 
it has ever before been known, it may be added that in this society 
the weekly subscriptions have been raised 25 per cent., and the 
Amalgamated Society of Engineers is calling up a special levy for 
the benevolent fund of 6d. per member. I am informed that in all 
the Trades’ Union societies the outlay for the support of unem- 
ployed members is in excess of the revenue drawn from sub- 
scriptions, and a continuance of the present depressed state 
of trade will in some cases seriously test their resources. 
The locomotive building trade does not appear to be giving 
way to the same extent as other branches of industry, an 
some of the large firms have work in hand for a considerable 
time forward. As a f of this I may quote a para- 
graph from one of the local papers, which, under the heading 
*Good News for Gorton,” states that ‘‘ Messrs. Peacock, engineers, 
of Gorton, have got a large foreign order for locomotive engines 
that will keep the works in full employment for three years.” 
There is, however, a general feeling that ange is also coming 
over even this branch of trade. Railway rolling stock makers are 
pretty well employed on orders in hand, but the weight of actually 
new orders coming forward is not large. Special tool makers are 
— well off for work, but the general tool trade is rather quiet. 
tton machinists are in some cases busy, and in the Ol and 
Bolton districts a fair amount of activity is being maintained 
amongst the leading makers; this, however, does not extend 
generally, many of the Lancashire machinists being e ~~ 
in all cases the competition for orders is very keen. e leadi 
inland boiler makers are all fairly busy, but this is a branch o' 
trade that is now in few hands, and is not so readily affected as 


Mr, Thos, Fletcher, of W has recently been experi 
. Thos. Fletcher, o! arrington. recently experi- 
menting with a small retort he has sp ly designed for testing 
small quantities of coal at gasworks. e retort is of the usual D 
shape, but made of cast iron, and 18in. long, pe and 44in. 
. 0 


high, and is constructed for testing about 3 . The retort 
is heated by a line of gas burners, and when empty it was got toa 
good working heat in fifteen minutes, starting all cold. At present 


the retort is only in an experimental stage, and has not yet been 
owed fixed ; when all the details have been got right, and it 

been properly built in, better results are expected, and there is 
little doubt that a small retort of this description will be found 
very useful to gas managers. 

In the coal trade a general quieting down is reported, with pits 
getting into short time, and stocks in many cases accumulating. 

e little extra push for house fire coals f ay | the holidays, 
and which was also helped up by the recent spell of rather severe 
weather, has disappeared, and orders are now coming forward very 
slowly for the time of the year. Other classes of fuel for iron 
making and general trade purposes continue only in very poor 
demand, many of the works not taking anything like their average 
quantities, and common round coal is very low in _—. In quoted 
rates generally there is no material giving way, but stocks under 
load are being forced on the market at very low figures, and the 
—— of prices is in the favour of a. At the pit mouth 
best averages 9s.; seconds, 7s. to7s. 6d.; common coals, 5s. 9d. 
to 6s. 3d.; burgy, 4s. 6d. to 5s.; best slack, 3s. 9d. to 4s.; and 
common, 2s, 9d. to 3s. per ton. 

Shipping continues moderate, with good qualities of steam coal 
delivered at the h level, Liverpool, or the Garston Docks, 
averaging 7s. 3d. to 7s. 6d. per ton. 

The attempts to establish a 
miners’ wages in West Lancashire have now 
abandoned. The divergence between the views of the coalowners 
on the one hand, and the men on the other, as to the imi 
basis for the sliding scale, were so wide as to afford no hope of 
— and the further discussion of the matter has now been 


eee sine die. 
ollowing the action taken in other trade quarters in 
to the increased rates of railway charges proposed in the Bills which 
are to be submitted to Parliament by several of the railway com- 
panies, the matter has been brought forward for consideration by 
the South-west Lancashire Coalowners’ Association. Two of the 
incipal companies, over whose lines the bulk of the coal traffic in 
this district “~ are not included in the Bills to come before 
Parliament, but the course taken the others is led as 
simply the thin end of the wedge, the Association ided to 
a ee a Se 
istrict. 


The annual report and balance-sheet just issued by the committee 
of the Manchester Corn Ex shows a continued successful 
ae ~' the aa. Although the surplus on the —_ 
working is less t in the previous year, owing to special ex i- 
ture and a reduction in the scale of subscriptions, the number of 
members has been increased to 396, and there is a balance of 
income over expenditure of £19, leaving the funds in the hands of 
the Society, including furniture and stock, at £155. 

Barrow.—The inquiry for hematite qualities of pig iron is much 
more quiet than it has been, and there is nodi ‘tion on the part 
of consumers to order large parcels of iron. The demand on home 
account is fairly maintained, but so far as continental and foreign 
orders are concerned there is a very great depression, and parti- 
cularly so on foreign account, as apart from continental. The 
value of iron has also gone down to a limited extent, No. 1 
Bessemer being quoted at 45s. per ton net at works; No. 2, 44s. 6d.; 
and No. 3, 44s., with forward deliveries at 1s. per ton over this 


ition 


figure. Stocks remain large, but they are not accumulating. The 
wr poh be dey meg ts about 27,000 tons per week. The 
trade is rather more hopeful, and local makers are better 


for orders than they have been, while the prospects for the year 
are altogether more cheerful than they were last year. The value 
of steel is also higher than it has been, and it is noteworthy that 
makers are now practically able to do business at a profit. The 
demand for iron ore is quiet, and the value is steady at from 8s. 6d. 
to 10s. ah sone ore . Evans, of the Rhymney Ironworks 
Wales, been appointed manager of the Barrow Hematite Steel 
Company’s Works in the place of Mr. Davy, of Sheffield, who 
com; his term of office in April. a 

now in progress in the district, such as the new high leve 
bridge at Barrow and the extension of Ramsden Dock excursion 
pier, are progressing very sa y. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE local ne pers with statements as to the 





was stated a few days ago 


Wwspal are filled 
Denaby Main dispute. For the owners 


iding scale for the regulation of | th 
been ically 


off | pay an interim dividend of 5s. per share, 





that the dispute arose out of several 
the first place, the Denaby men had hi allowed to send 
coal mixed together at one price, This had led 

very careless working and an unn production of small 
coal, The company now proposed to pay the men one price for 

coal and another for small. The colliers declare that the 
prices offered will amount to a reduction, but the employers main- 
tain that with proper care they will be able to earn as much as 
before. The second matter in dispute refers to packing. It has 
hitherto been the custom to pay the colliers 7s. 4d. ed prot for gate 
packs, for the execution of which work they have accustomed 
toemploy other men at a remuneration of from 5s. to 5s. 6d.; such an 
arrangement, it is contended, exists at no other colliery in the 
kingdom. This work being unconnected with coal getting, the 
company wishes to take it into its own hands. The colliers object, 
alleging that it is convenient for them to fill up their spare time 
in assisting in its operation. The Denaby Company is willing to 
allow them to keep it, but is only prepared to pay for it at the 
market value, namely, the same price as the men who have 
hitherto performed it have been paid. The average daily = 
earned by Denaby colliers during the last few “er ay ty 
all aes for oil, tools, &c., are stated at 9s. 4d., 8s. 8d., an 
5s. 10d. per day, in Nos. 1, 2, and 3 districts respectively. It is 
added _ the lower wages earned in No. 3 district will shortly be 
removed, 

The latest movement on the part of the men has been a meeting 
at Mexborough on Tuesday. It was stated that the pit would be 
thrown open shortly on the basis of 7s. per day to colliers and 5s, 
to fillers who would go to work. It was resolved unanimously 
that if this offer were made, the men should return to work. 
Later in the day, however, it was known that the reported reopen- 
ing of the pit was not correct, so that the dispute seems no nearer 
settlement than before. Very few of the tenants occupying the 
company’s houses have as yet left the village, though many of the 
non-unionists have obtained work elsewhere. There is a good d 


simple circumstances. In 
erto 


eal 
of suffering in the district, owing to the most regrettable and exten- 
sive disagreement. 
Mr. F. T. Mappin, M.P., who is himself a steel manufacturer, 
ke at a meeting of the subscribers to the Sheffield Technical 
liege this week, when he made several statements which are 
certain to attract attention, if they do not excite a renewal of the 
steel controversy. He called attention to the complaints that had 
been made with regard to Sheffield steel makers not being able to 
supply the Government with the steel required by them for makin; 
8, either in bulk or of the quality required. Two Sheffiel 
ouses, he stated, had sent representatives who had given evidence 
before a cominittee sitting at the War-office, and their evidence 
had been entirely antagonistic to each other. One of these 
gentlemen, on being asked a question in regard to the nee | 
and the hardness of steel inside or out, stated that whic 
he—Mr. Mappin—believed he had no scientific knowledge of, 
and the gentleman who sat next him said his statement was 
= wrong. He—Mr. Mappin—had evidence in his et 
m scientific men that the opinion of the second gentleman 
accurately re mted the case, and he had also evidence 
from Sheffield houses corroborating the scientific opinion. It was 
not very — for him to hear two of his townsmen represent- 
ing important houses in the steel trade giving evidence so contra- 
dic of each other, and he used this incident as an argument 
for higher technical education. If these gentlemen had been 
scien educated, they could not have given such contradictory 
evidence. He was an sees off the book. He had seen the 
experiments actually e upon the steel which one of his towns- 
men stated as being entirely opposite, when eminent men in 
London, who had made the tests, knew the facts to be 
as stated. The tests required by the Government for steel 
to be used for ordnance were such that it was impossible to 
attain them without scientific knowledge. It was useless for any 
steel houses in Sheffield to attempt to take contracts from Govern- 
ment unless oy | employed the very highest science. Sheffield 
was late in the field in this respect, but he trusted their efforts 
would result in enabling them to supply steel for the largest guns 
that the Government might require. The Government an 
establishment for manufacturing steel at Woolwich. The reason 
they assigned for this establishment was that they could not get 
what they wanted from Sheffield, and hitherto this had been the 
case. But if Sheffield was prepared to supply what was wanted 
he was satisfied; there were ways and means of com the 
Government to enco the manufacture in Sheffield of the 
masses of steel of suitable quality that were required for the largest 
calibre of ordnance now in use, or likely to be so in the future. 
The Tilghman Sand Blast Company, of Bellfield Works, Shef- 
field, has just pone out an ingenious process, the invention of 
eir manager, Mr. Matthewson, which is adapted for the frosting 
and ornamentation of electro-plate and other m The 
apparatus is much less licated, less expensive, more com- 
and convenient to work than previous processes. The frost- 
ing of the surface may be coarse or fine, as required, and the 
power can be regulated so as either to cut the holes right through 
the metal or down to the most delicate engraving. e company 
has already granted several licenses to use the new process. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tur Cleveland pig iron trade is still in a dull and unsatisfactory 
condition. No c e of any moment has taken place since last 
report. The market held at Middlesbrough on Tuesday last was 
but moderately attended, and scarcely any sales took place. Prices 
were maintained at the rates quoted a week before, but buyers 
offered less, and said they were prepared to wait. The price at 
which merchants are p’ to sell No. 3 g.m.b. for _— deli- 
very is 35s. per ton. Certain makers have also accepted rice, 
but the principal firms still ask 3d. to 9d. per ton more. e 
iron is at 33s. 6d. per ton, the demand being well maintained. 
Makers, as usual, ask 3a. to 6d. per ton more than merchants. It 
is not probable that there will be any change for the better in 
respect of pig iron prices until the shipping season commences at 
the end of February. 

Messrs. Connal and Co. had in stock at their Mid store 
on Monday last 51,569 tons of pig iron, being a decrease of 260 tons 
for the week. At Glasgow they hold 579,343 tons—a reduction of 
146 tons for the week. 

P at but a moderate rate. So far they are about 

10,000 tons less than last month, and to a similar extent behind 
January, 1884. Up to Monday iast 48,480 tons of pig iron had 
been shipped from the Tees, one-half of this quantity being for 
Scotland. Germany and Holland are taking much less than usual. 
The directors of the Consett Iron Company have decided to 


at the rate of 7% 
per cent. per annum. 

There is nothing new to be said in of the finished iron 
trade. Orders arrive but slowly, and the few works which are still 
in operation are so main only with the greatest difficulty. 
Prices remain unaltered. 

Notices have been issued by the Wear Shipbuilders’ Association 
for the following reductions in wages to take effect in a month’s 
time :— ters, 3s. per week ; smiths and joiners, 2s. per week. 
The carpen are at present being paid 34s. per week, and the 
smiths and joiners 32s. Fa week, : 

The Haverton Hill pid Co., .* _ — focaten ras 
operations some time since, on e -Tees, 
have come upon salt at a d St aout 900K ‘They have 
perforated the deposit to a t of nearly 100ft., without 
reaching the lower limit. They have decided to commence the 
erection 


of works at once. 
has been trouble at the first bore hole Bac 
to Messrs. Bell 


Brothers. From this all the brine 
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— 
a to re oo 
Pp cally on the 
Frooveding soe ut have not yet ag wd —_ 
The Darlington Steel and Iron Com 
just set to work a new mill at its 
works, The rolling train is of its its Albert 


manufacture, and is capable of ucing various 

sections of rails, channels, and from 101b, 

to 1501b. per yard. The engines were made by 

tots wellknown sphtiling tgs. Hee eitintons | Gos 
eir well-known re’ e 

are eter by 54in. 7 


finished iron produced di 
December was 60,031 tons, erage net 

selling price was £4 19s, 9°36d. The output is 
less by 12,000 tons than that of September and 
October, and the average realised price is also less 
by 1s. 1idd, r ton. 

The nd meeting of the Board of Arbitration 
was held at Darlington on a ype last, Mr. W. 
Whitwell remains Mr. T. Cullen 
vice-president for the poveon dy pray The other 
officers were also re-e! ‘ new standing 
committee was Aerie aren with Mr. Dale as 
referee, and to this committee was entrusted the 
duty of preparing a new in accord- 
ance with the recommendation Soantly made by 
Dr. R, 8. Watson, the — 


An American writer recently criticised rather 
severely the method adop in England for 
warming railway carriages. He called our 

stem ** by flasks,” and said it was 

obviously wrong, use as the traveller lost his 


heat so did the flask! There is much truth in 
this. If it werean absolute necessity to generate 
the heat elsewhere than in the perbaps 
the flask after all might not be such a 
arrangement, For on account of its high oan 
heat water contains a larger store of heat in a 
given cubic than can be obtained in any 
other way. It is also perfectly safe; but it is 
no means efficient, as now practically sat | 
In main line express trains and in first-class 
it is well looked after, and there is not 
much to complain of. But in ‘branch lines and 
in classes other than first it is usually attended 
to in a niggardly or fitful Me segaem The pas- 


Senger at sta’ warm carriage. 
He arrives at's junction an Palincn ng and finds 
no flask at all ther change, and he aoe a 
carriage with one in, but containing only cold 
water, and so on. On the Continent 

by slow combustion charcoal bricks in 

boxes under the seats is mainly in vogue. These 
are highly efficient. They are worked from the 
outside; they make no dirt or smoke whatever, 
and if they ‘Lave a fault it is that the carriage is 
sometimes rather overheated. This, however, 
can always be remedied by opening the window. 
But the usual deficiency of heat in an English 
railway carriage in winter has no remedy. Why 
cannnot our railway managers take a lesson from 
abroad as to heating their in winter? 
This might be fittingly done whilst they are 
reforming the arrangements for lighting them 
after sunset. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE iron trade has again been very quiet in the 
past week. Little ottetion is being paid to 
warrants by speculators, but the tow a sales that 
occurred have been at slightly receding prices. 
The amount of the pig iron shipments is still 
unsatisfactory, those for the past week 


Grangemouth mae © Irvine, 2241; and Greenock, 
326 tons. Inland orders are scarce in some dis- 
but the pits are, on the a 
moving ning am In Fife and 
mannan the trade is not ina we yong state. 
The shipments at Burntisland ee having 
averag = Nagy sgh drm 


of the a oN bag the collieries in the are 


has | working full time, shi orders are not suffi- 
cient to rnd awa: output, and stocks are 
therefore accumula The Fife quotations at 


the ports are 6s, 6d. to 7s., but these prices are 
v race torte 
et tye. 


bald ‘Hume at. Whitenill, eajo 


G nel Se th bject being to ie 
reen e 0 work the 
t and adjoining estate of 


mineral under 
Auchenraith. The ‘ast estate is understood to be 


the last in the Hamilton coal-field to be taken 


and | up for ae oe rations. The shaft, which has 


been sunk to the Splint seam, is 275 yards i 


d 
= time ago the Clyde shipbuilders agreed 
se bog the — ba classes of their work- 
en by 4d. pe’ tations were 
a to et = what of certain trades that 
such a reduction would bear very hardly after the 
privations they had already suffered through ill 
, and it was also pointed out by the 
memorialists that they had received com 
tively small remuneration throughout the asy 
times. Delegates of the masters and men met and 
fully discussed the situation, the result being that 
the reduction, which takes effect without delay, 
will be 4d. instead of 4d. an hour. Orders have 
been received by shipbuilders at Dumbarton cal 


Port G w for a number of sailing vessels of a 

medium size, and they are reported to have been 
ted = very low rates. 

ihe s munel te peat to Re Seema 


of eeainen dge accommodation 
across the Clyde further a =r harbour than 
Jamaica B , @ Joint Committee of Glasgow 
Town Co and of the Clyde Trustees are to 
recommend the construction, at an estimated cost 


THE PATENT JOURNAL. 
Condensed. from the Journal, of the Commiesioners af 


*,* It has come to our notice that some nee anetents of the 


Patent-office Sales tment, ayant 
have caused much ae ton hes ay 


a dense one ae een ee 


giving the number of the page of Tue Encinger at 
the ion 1. yo Tun Reornenn of vbieh 
giving proper of the Specification. The 


mistake has been made by looking at Taz Eno 
Index, and giving the numbera there fownd, which 
refer to the pages, in place of turning to those pages 
finding the number of the Specification, 


Applications for Letters Patent. 


bd Bic tents have been “ communicated,” the 
address of the communicating party are 
printed in italics, 


20th January, — 


765. Pencits, R. Reyburn, Londo: 
. aw gen MARINE ‘paniaien, H. P. Dowling, 
‘a 
767. Crocks, &c., J. Cooke, Birmingham. 
768, Meraitic PAcKiNG Rinas for Pistons, A. McLaine, 
ast. 
769. Syruprnc AgRatep Waters, T. H. Duckworth and 
8. W: t, Manchester. 


770. DisPLAYING ADVERTISEMENTS, &c., J. Hewitt and 
D. B. Fa 


rq , Bootle. 
771. Coat SHoors for Sreaanve, W. Denny, owt, 
iy TROUSER —— and Trouser Srxsetcuer, TT. 
ve, 
773. CaTcH and Lock and Srapie for Farm, &c., 
Gates, T, Elcome, Margate. 
774. Coat and CLoak SUsrenpERS, W. Edwards, Bir- 


mingham. 

775. HIGH-PRESSURE Screw Down Cock for CoLtp 
Water, &c., R. and J. Read, Malton. 

776. PLacina, &c., Bopprms in Szwinc Macuines, W. 
P. Thom: C. and C. Miehling, U.8.) 

777. Sreritisinc Liquips, W. P. Thompson.—(H. 
Danvers and C. Beretta, 

778. Sewine Macuines, H. Gamwell, Liverpool. 

ae 7 ‘ ae s for Pare MovLpine, G. Oulton, 

verpoo 

780. Isvants’ Feepinc Borties, E. Hall, Grantham. 

781. Lyrants’ Fxepino Botr.ies, E. Hall, Crantham. 

bi , CAULDRONS and Saucepans, &c., H. VD. Uhild, 





of £70,000, of a s bridge with 
tion for poten dings Bom and railway traffic. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tuer coal trade is decidedly improving, and 
many of the coalowners have quite as much as 
they can do to meet the de’ . Lam not sur- 
— at this, the easy quotations ruling. 

uyers have taken advantage of the long stagna- 
tion, which caused prices to become almost im- 

perceptibly iow—dropping b by 3d. @ ton in order 
to tempt t was reached 
which seen favourable, an then orders were 
utin, A good deal of Caiinaee 1s belong done in 
t samples—4ft., 6ft., and 9ft.—at 9s. 6d. per 
ton, The result of drooping Veo has been the 
declaration of the Ocean sliding scale by the 
auditors to authorise a reduction in colliers’ 
of 1} per cent., or 3d. per pound. This 

on not be a severe affliction, as with the 
mass of colliers it will not amount to 
more than 3d. or 44d. per week. The Ocean 
Colliery management has been successful in 
striking the Upper Garw seam in their new 
taking, shade of 170 yards. Good progress 
is being made at the dhe 2 near Aberdare 
Junction. I am also ~ to vehe « favourably 
of Tila Cock scheme, which has a good im- 
tus from the favourable jo va Mr. Kirk- 
ouse. Bedlinog pits are also improving in 
output, and it is stated that the Dowlais Com- 








pany will forthwith build fifty houses in this | 806. 


valley. Harris’s Navigation is steadily im — 
The a air has been doubled in Ry tity, mitting 
of the men be mg Bc aged the Nyy mb is in- 





to 6422 tons, against 6391 tons in the 
week, and 6819 tons in the qupenpendion wee 
of 1884. There is some more appearance of busi- 
ness with Germany, but France, Italy, and the 
United States : are taking very small quantities of 
iron at p . The mid of the production 
is unchanged, there being ninety-three furnaces 
in operation com with ninety-seven at this 
time last year. Upto date, the exports of Scotch 
pigs show a comparative decrease of 7000 tons, 
a | the difference in the output is not believed to 
be so much. This will account for the small 
increase that is being made to the stock in Messrs. 
Connal and Co.’s stores. 

Business was done in the warrant market on 
Friday at 42s. 1d. cash. On Monday forenoon 
transactions occurred at 41s. 114d. to 41s, 11d. 
cash, and in the afternoon at 41s. 114d. to 42s, 
Tuesday’ 's market was de’ » with the quota- 
tions at 41s, 10}d. and 4is. 11d. Business was 
done in the warrant market on hab nenere | at 
41s. 114d., and to-day—Thursd 
took place from 41s, 11d. to 42s. cash, closing 
with sellers at that figure. 

The ironmasters have been keeping their prices 
well up, but the continued depression is telling 
somewhat upon the rates, which are as follow :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1 
Sas. 3d.; No. 3, 47s. 84.5 Coltm bbs. 6d. and 
Als.; loan, "66s. 6d. and 51s, dE on 

52s. ‘nt 7s.; Calder, 52s. 6d. and 47s,; Carn’ Carnbroe, 
49s. and 46s. 6d.; Clyde, 47s. and 43s.; Monk: 
land, 43s, and 40s. 9d.3 r, 42s, 6d. and 
40s. 64.; ; Govan, at Broomielaw, 43s. and 40s. 9d.; 
— ‘at a p gh and 51s. 3d.; $ Cueven, 
at Grangemout speciall selected, 53s. 6d. 

and 48s. ; Kinneil, at Bo'ness, 4: sin 3d. and 44s. 3d.; 
Gh ock, at ‘Ardrossan, 4 9s. and 43s.; Eglin- 
ton, 43s, 6d. and 40s, 6d.; Dalmellingsens’ ‘478. 6d. 
and 438, 

The manufactured iron iron trade is in some of its 
branches fairly active, and in others quiet, but 
quotations for almost all sorts of materials are 

pronounced too low. At present the shipments 
of manufactured iron and steel 








or the East, £1000 ere the 
United States and India, and £24,000 general 
manufactures for different parts of the world. 

In the shipping department of the coal trade 
there has been considerably less doing at some of 
the ports. At Glasgow the quantity despatched 
was smaller than in the preceding week. The 
shipments at Ayr were 6911 tons; Troon, 3853 ; 





the great 
¢ | colliery of Glam 
The vitality of t ve more shown in 
best steam than house coals, and all that can be 
said of these is that recent quotations remain. 
Small coal and coke are dull. 
Mr. Lilewelyn, late of Lletty Shenkin Colliery, 


has been a ted manager at Penrhwceiber in 
“es room . Bevan, 

Mr. Walker is, as a — getting 
on well at Barry. The natural and sites 
generally are ied to be very favourable, and 
will allow of a. good deal of masonry to be dis- 
pensed with 


Swansea coalowners and other merchants are 
concerned in the rumoured coalition between rail- 
way companies to increase the rates on coal, iron, 
&c. No step has been taken yet, and some satis- 
faction has been expressed with the intimation 
from the London and North-Western Company 
ay sre re dan end = lg eir rates. 

Iron and steel remain in a prostrate state. 
Only a ‘‘ bread-and-cheese ” business appears to 
be oie at the —— works. The introduc- 
tion of steel bar coneaey net some 
works which had been kept going making tin 
bar, or bar iron for tin-plate making—just as 
wire works have succum to the increased 
price of steel due to the formation of the syndi- 
cate. The works at Treforest—steel—are closed. 
Iron and steel shipments have been heavier 
during the week. a Nala sent off 2400 tons to 
Calcutta, 800 tons to Natal, and 180 tons to Rio 
Grande. Swansea sent away 1500 tons of tin- 
sar to Philadelphia and 1000 tons to New 

ork, IB ven fuel is improvin, Swansea, and 
last week hoo tons of ship- 
ments 

A report that ge colliers’ wages in the Forest 
of Dean had bee uced is current. Iam glad 
to state that there i is no truth in it. 

Great quantities of iron ore have been coming 
in this week. Most of it has been sold by = 
tract, so ironmasters are not without ho) 
Dowlais huge tips abound, secured be’ ore he 
impost of a rate. Ironmasters regard last news 

m American iron centres as hopeful, 


showed an excess of 








Sovrn Kensincron Museum.—Visitors during the 
week ending Jan. 24th, 1885:—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p-m., Museum, 
11,471; mercantile gage Indian section, and — 

y, an 
Friday, Siuiuaen O6. from 10a.m to 4 m., Museum, 
1214; yr marino, Indian section, and = 


collections, 165. Total, 15,138. Ave of 
‘otal free the 


sponding week in former years, 13,944. 
opening of the Museum, 23,693, 667. 





783. Sinceinc Woven Fasrics, T. Schofield and F. 
, Cornbrook. 
. ApsusTING the BEaRinas Le Axes of 
Veuicies, H. and W. P. W. Weathecill, Man ' 
785. METALLIC SLEEPERS for Permanent Way, P. 
Kirk, Manchester. 
786. GENERATING and DistripuTinc Execrricity, A. 
G. Brookes.—(0. Gassett, United States.) 
787. NAILiInG MAcHINERY, A. G. Brookes.—(J. W. 
Brooks, United States.) 
788. Castors for Furniture, &c., E. W. Hughes and 
J. C. Bromfield, London. 
789. Dia or Face for Watcnes, Ciocns, &c., H. 
whing, don. 
790. Razor Guarps, F. W. Gilbert, London. 
791. CoLourinc the Epoxs of SeLvepors, E. Weild, 
Chorlton-upon-Medlock, and H. North- 
792. wie G &c., J. H London. 
. WICKET-KEEPING GLoves, &c., J. 
793. EmBROIDERING Macuines, E. J, Hose, Londo 
794. Worxkine of Furnaces for buamine Preceat, A, 


Allhusen, don. 
795. RELIEF Vatve for Stream Enorve Cyiixpers, J. 
n.—(T. M. Fell, United States.) 





H. Johnso 

796. WEATHER-BAR ARRANGEMENT for on Wixpvows, 
B. Banks, W. Phillips, and E. Veri on. 

797. Sarety Va.ves, G. Wilson, 

798. Compounp TELEGRAPH Wire, H. ‘y. * Allison. —(M. 
G. Farmer, United States.) 

799, Twixes and Corpaceg, G. L. Brownell, London. 

800. TREATING SULPHIDES in ALKALINE SOLuTions, H. 
W. Deacon, F. Hurter, and W. Elmore, London. 

801. Draxs or Faces of Watcnes, &., H. c. Wilkinson, 
London, 

802. Gas, A. J. Boult.—(J. —, United States.) 

803; Fire ExtincuisHens, J. M. Giblin, 

804, TeLePHone Receivers, H. P. Pratt, 

805. Gas, A. J. ——. Hanlon, United States. 

a Dress CoLiars, &&., A. Serene, 

807. Basy’s Run, L. M. Carter, London. 

808. CaR-AXLE Langs ig oh J. Wallace, U.S. 

809. Gove FasTeners, E. tzer, Boston, U.S. 

810. APPLIANCES to BicycLes, A. U. pg ee 


Nagel, Germany.) 

811. APPLicaTIon to ToRREFYING ApPpARATuUs of WaRm- 
inc Mecuanism, B. J. B. Mills.—(J/. P. Cot, France.) 
812, TELEGRAPHIC INTERCOURSE between TRAINS and 
Srations, B. J. B. Mills.—(€. Diener and C. A. 

Mayrhofer, Austria.) 
813. Aw, F. T. Heales, London. 
814. CorrectTina Errors of Amino when using Frre- 
arms, C. Foley, London. 
3 UTILISING ae DEVELOPED Comsustion, H. 
J. Haddan. M. Jackson, U.8. 
sis. Rain in Device, B. , London, 
7. EMBROIDERING MACHINES, H. J. Haddan.—(. 
ge and H. Stickel, Saxon: 
818, METHOD of MountTine Sappues of Vetoci- 
Pepes, J. White and J. Asbury, London, 
819. Breakine Evecrric Circuits, V. Willis, London. 
820. EnstLace Apparatus, A. B. Richardson, London. 
821. Propuctne TexTiLe Fasrics, A. M. Clark. (i. 
Maertens, U.S.) 
822. Hyprav.ic and other Stop sea A. M. Clark. 
—+(F. Muratori and B. Cros, 
823. BorriEs, &c., W. Stobbs, lamien. 
824. Frames for CycLostyLe Copyine Apparatus, A. 
. Link, Lenn, —(B. Klaber, ah 
825. 8 Surrorrixa Saves over Canpies, J. ¥. Marchant, 


826. BepsTeaps, E. Curley, London. 

827. Bicycies, W. D. Bohm, London. 

828. Cuarcine Borrisxs, A. Clark, London, 

$29. Exvecrric Licurine of RAILway Trains, W. 
Mather, Manchester, J. Hopkinson, London, and E. 
Hopkinson, Manchester. 

830. Sorreninc Water, J. Hanson, London. 

831, Measurinc Tapes, W. R. Lake.—(M. Matievic, 
Austria.) 

832. Stockines, W. R. Lake.—(W. Esty, U.&.)-—24th 
October, 1884. 

833. TrraTiInG Woop, W. R. Lake.—(B. Z. Collings and 
C. PF. Pike, U.S.) 

834. Steam Boriers, R. Penman, London. 

835. Box-rrons, E. G. Brewer, —{P. de Mol, Belginm.) 

vo re: for Steam Enyoines, &c., “hk Therkel. 

m and J. Brunn, London. 

887. "tase CLIPPING "MACHINES, J. H. Johnson.—(C. H. 
Willcox, United States. 

838, PorTABLE COUNTING Apparatus, E. Edwards.— 

okt Petetin, France.) 

non Spanners, 8. P. Wilding.—{/. Bussereau, 


840. yd Heating Apparatus, W. R. Lake,—-(P. H. 
Inman, United States.) 


2ist January, 1885. 


841. Jomsina Leap Pipss, C. Shields, Manchester. 
i UnrversaL ADVERTISING Exveops, G. G. Bollon, 
eter. 


843, Disinrectinc Apparatus, J. Robertshaw and J. 
T. Turner, Manchester. 
844. SrorPeR and Necks of Borries, R, Waycott, 


845. Domestic Frre Prorscror, J. Gullery, 

846. PROPELLING VessELs, J. R. ver, Swansea. 

ge raga and Burcners’ Carts, C. W. Wheeler, 
ion. 





pee. Gas Motor Evarnes, F. G. Ni 
849. — SPANNERS SEB Te 
850. Fas”. Nisang ms tee W. P. Thompson.—({La 
Société veuve Buscarlet et ¢ 
851. JARs, dic., Ves Ho.pise Arr-ticut Foon, &., B. 
20D, 


08, London. 
860. SzparaTine, &c., FIBRE from zat, F. Baird, 
861. Row1ne Boats, S. Russell, Stanwell. 

862. Mzasurine Fivuips or Liquips, J. Humphreys, 


863. Borrux Srorrens and Borrizs, J. Rebbla, Hali- 


864. Rouier Burp Fursrrvre, J. Hudson, London. 
865. Uritisation of Sucar Scum, A. G. Wass, London. 
d66. gga the Tuses of Borers, A. G. Wass, 


867. Twomuetas Caz, T. Benson, London. 
868. Vent Pec, H. Agar, Worcester Park. 
869. ADJUSTABLE STEPS for Bicycies, &c., W. Phillips, 


don. 
870. MeTatiic AtLoys, J. H. Johnson.—(The Société 
Anonyme le Ferro Nickel, France.) 
871. Lupricators, &., F. H. J. Trier.{(2. Stauffer, 
Switzerland. 


872. Lupricators, T. W. Mitchell, London. 

873. Partirionep Borrie Crate, F. Foster, London. 

874. Broncuitis Ketries, A. G. Bayley, London. 

875. Envecopes, LaBets, &&., H. J. —(J. 
Métra, France.) 

876. [peer ar Pens, O. Bussler, London. 

877. Exastic Wess, &c., W. Stokes and R. Hudson, 


ndon. 
978. Governors for Steam Encines, C. W. Pinkney, 

London. 
79. Buisp Rott Furwirure, &., H. A. Williams 

London. 
880. ne and Bixpinc Curmyeys, J. Gillespie, 


881. vauee THREADER, W. Lae Sees 

882. StopreRine Botr pee ng London. 
883. Gas Lamps, T. C. J. Thomas, 

884. a ae of Stone, B. J. B. Mills.(C. Laboré, 


885. Gas T. C. J. Thomas, London. 

886. CompinepD Parintine or Enporsino STAMP, ag 
Pap, Matcu-sox Hotper, and Cicar Currser, M. 

er, London. 

887. Economisixe ¥vEL, J. R. Furneaux, London. 

888. Va.ve or Cock, J. B. Chaplin, London. 

ie > ees Kapip Motion of Rotation, &c,. E. 

890, ELECTRO-TELEPHONIC RECEIVERS, A. A. Campbell- 
Swinton, London. 

891. Roxis for KoLtinc Tee Bars, dc., A. de L. Long, 
London. 


892. Propucina ILLusTrations in NewspaPers, &c., 


893. Gas Lamps, T. C. J. Thomas, Lond: 
894, Desicns in ENAMELLED Meta Worx, L. Dal- 
Piers ener 
895. Kwirtivc SIMULTANEOUSLY Twoor more BANDAGES, 
&e., J. H. oe London. 
J. Boult.—({0. B. Wait, U.8&.) 
897. TiLEs, &c., a Boult.—(F. C. A. Meier, Germany.) 
898. RockING CHILDREN’S Craptes, F. Pearson, jun., 
and E. D. Payne, London. 
899. Propucine Motive Power, C. J 
900. Puriryine, &c., Sewace, &c., F. M. yte, London. 
901. Keepers Puates for Locks, &c., of Rartway, &e., 
Doors, G. D. P 
London. 


902. B &e., W. P 

RACELETS, enney 

903. Fiurers, J. H. Jacobs, London. 

904. Steam Borers, G. Kingdon, F. C. Simpson, and 
J. B. and E. F. Dartmouth. 


905. Biockine and Maxisc Pres, T. Shackleton, 
London. 


22nd January, 1884. 
906. Cana, and River Locks and Dry Docks, F. 


Lees, O) 
907. Penci, SHaRPENER, W. Appleby and T. Wood, 
Manchester. 


908. Fittertne, &c., Susstance from CAaRBoNAcEous 
or Lionire CLay, &. H. Ellis, Exeter. 

909. TURKEY CARPET IMITATIONS, W. P. Thompson.— 
A Kohn and Co. and F. Waltzlawik, Austria.) 

. Dryine Bricks, &c., J. A. G 

a1. Nosinc Motions of SEL¥-acr’ 
Dobson and R. C. Tonge, 

912. Vatves and Vatve Gear, J. C. “Spence, New- 


ef irs. 
913. Rotiers for Manouinc, W. H. Blackwell and J- 


Ridyard, Ashton- 


914, ee Cossragene, Turnor, a. 
915. TBLE Gases from FINELY- 


PULVERISED , Beng F. J. om weraey. 
a Dup.ex Torpepogs, &c., W. Welch, Southsea. 
7. Frxme and IxsuLarix Supports for ELectric 
i B. Pitt, Bristol. 
918, Empossine, &c., Designs upon Fasrics, &c,, E. J. 
Hi Manchester. 


oman, M: 

919. Spiit Corrers, E. Hollingworth, Halifax. 

920. Utizisinc the Waste Hear of Furnaces, &c., T. 
Wright, Halifax. 


921. gh Time on the Twenty-rour Hovns’ 
System, J. Dyson, Halifax. 

922, CHECKING the Suurrie in Looms, E. Holling- 
worth, ax. 

923. Veurcuxs and Seats, W. Sodell, London. 

See Printonep Tap, W. J. Pollard, Little 


925. Cuzanina Matt and Grain, J. J. aiamat London. 


926. Baa for Bicycuss, T. Fi 
927. Pin Scarves, F, Theak and & May, —— 
Bannister, Lewis- 


928. Rotary Steam Enorne, J. E. 





ham. 

929. SLeeves of Coats, Jackets, &c., 8. Staniforth, 
London. 

930. AccELERATING Motion of Tricycies, &., R. M. 
and ©, T. Weaver, Wolverhampton. 

931. Sarery Brake Apparatus for Larts, T. Hicken, 


London. 
vs Gnirrisc Jaws for LaTnes, &c., W. Macilwraith, 


mdon. 

a ae or Hotper for Haxp Stamps, E. M. Rich- 

" ion. 

934, PeramBuLators, G. C. Bond and J. Sadler, 
London. 

935. EmsrorperED Fasrics, E. Reichenbach:—(H. 
Galuska, France. 

936. Toorn Brusues, A. B. Harrison, London. 

937. VEHICLE WHEELS, J. Marshall, London. 

938, THRASHING Macutnes, J. Marshall, London. 

939. REPEATING Frre-aRMs, W. Arthur, London. 

940. Beartnes for Canryine the Hus Lamps of VELo- 
CIPEDES, J. Henson, London. 

941. Hotpers for Leap, CHaLK, &c., O. Bussler, 
London. 

942. HorsesHogs, G. W. H. Gervase, London. 

943. Taps for MEasURING QUANTITIES Draws, &e., W. 


‘avasour, don. 
944. Pistons, P. Brotherhood, London. 
945. AuTomaTic WEIGHING ‘Macuines, C. Reuther, 
London. 
946, Frnisuine Yarns, &., A. Thompson and R. 0. 
Ritchie, London. 
bas = ING _——— Mryerats, J. G. Cranston and 


don. 

ay en og Kyozs or Hanpies, &c., C. Longbottom, 
Lo 

949. BREECH-LOADING FirE-arma, J. Mengel. —(H. 
Schlund, China.) 
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950. Frre-crates, H. Walker and G. Clark, London. 

951. Aare Sean Pate, ina Reciinine, 
&c., Position, J. Carter, London. 

952. CLocks and WATCHES, A. C. Reyrolle and H. L. 


te, London. 
958. Frre-arms, J. H. Johnson.—(L. M. R. Daudeteau, 


nce.) 
954. Surets, Currs, &c., M. Wilson, London. 
955. Securinc the FaLi-pown Heaps of CaRRIAGEs, 
E. Nunan, London. 
956. PRESSURE Gavoes, J. Jackson, London. 
957. Recriatinc Inpucep CuRRENTs of Arr, H. F. 


Green, London. 
958. Taps and Vatves, W. Stobbs, London. 
23rd January, 1885. 


959. Grixpmxc, &c., Currers, W. F. Smith and A. 
Coventry, London 
960. SeLr-acTinG a Fasteners, A. Graham, Bir- 


mingham. 
961. Loom Warp Beam WeicuTine, &c., Motions, J. 
Hudson, Halifax. 


. H. Ryder, Birmingham. 
963. Gas Motor Encrxegs, G. Whittaker, Manchester. 
964. Causinc Meters to Transmit a Recorp of their 
Ixpications to a CENTRAL Pornt, J. Sturgeon, 


London. 
_ Forminc, &c., Hat Bopres, G. Atherton, Man- 
r. 


ester. 

966. Rerorts for DistiLtine, &c , Suave, H. Kenyon, 
Manchester. 

967. Distitune, &c., Coat, Suave, &c., H. Kenyon, 
Manchester. 

968. T Squares, H. A. Fletcher, Gravesend. 

969. Tricycies, &c.. T. H. Ward, Tipton. 

970. Fixrsc Swine Torcer Mirrors, A. C. Robinson, 
Manchester. 

971. Cicarerre Hoiner and Pencii Point Prorector, 
W. H. Williams, Birmingham. 

972. Surps’ Licuts, W. Harvie, Glasgow. 

973. Evaporatine, &c., Liqurps, G. & Hazlehurst, 
London. 
974. Tripte Expansion Sream. Encrves, G. Rodger, 
London. 

975. Tre Hoiper, E. M. Shaw, Halifax. 

976. Tripops for Psotocrapay, A. Pumphrey, Bir- 


mingham. 

977. Steeve Lryxs, H. P. Harrison, London. 

978. CrickeT and Lawn TENNIS Bats, J. Rice, 
London. 

979. Kxives, J. Simmons, London. 

980. ApsusTABLE Dip-Piegs, 8. B Darwin, London. 

98L. SeLr-actine Stop Vaives, J. C. Bauer, Brockley. 

982. Maxinc Drawinc Compasses, &c., M. Turnor, 
London. 

983. GLope Ho.pers for Gas, &c., Lamps, E. Atkins, 
London. 


984. Secuntsc the Fore-EypD of BREECH-LOADING 
Guns to the Barrets, R. Redman and 8. nae 
house, Birmingham. 

985. CLocks, &e., A. H. Storey, London. 

986. DisPLAYING “ADV ERTISEMENTS, &c., J. L. McKim, 


London. 

eo  ~ Rest Toot, J. Martignoni, Frankfort-on- 

-Main. 

988. Hanxpies for Burron-nooxs, &c., W. Bown and 
G. Capewell, London. 

989. Curntine, &c., Harr, W. Bown and G. Capewell, 


jon. 
990. PrePaRine VULCANISED INDIA-RUBBER, W. Smartt, 
Lendon. 


991. Griypinec Latues, H. Greenwood, London. 
992. caL Motors, R. A. Lee and J. E. Chaster, 


London. 

993. Chanbe, T. N. Palmer.—{ W. H. Golding, U.S.) 

994. VeLocipepes. E. C. F. Otto, London. 

995. Portinc a ContTinvovs PRESSURE upon eg 
W. Bayliss, E. Jones, and R. Howarth, London. 

996. PicMENts or CoLours, J.C. W. Stanley, ii 

997. ARMOUR-PLATES or SHIELDs, J. T. Cocking, 
London. 

998. Comprxrnc Music Repository with PiaANororrTEs, 
F. Oetzmann, London. 

999. Compounp Stream Enxcivnes, T. W. Worsdell, 


London. 
100°. ecules and Dust ge “— ~% Taite, T. 
W. Carlton, and T. W. Worsdell, Lond 
1001. Liquip "FUEL Fornaces, J. H. Selwyn London. 
1002. Removinc IyTERNAL Stoprers from the Necks 
a , F. J. Beaumont and F. 8. Turner, 
ndon. 


1003. IypicaTrNc the Occupation of Rooms, &c., 8. 
Meacock, don. 

1004. WHEELS for GARRIAGES, pS B. Plant, London. 

1005. Presses for Batixc Corton, &c., A. E. Cummins, 


1006. Vanitmve, C. A. Day.—(A. Scheidel, Italy.) 
1007. Hotpers for Buiack Leap, &c., O. Bussler, 


1008. Pexcrt Sparreners, 0. Bussler, London. 
1009. Suors for Horses, &c., for RovoHING, &c., Pur- 
Westmacott, “London. 


Poses, C. M. 
1010. VALVE Gear for Hice- “PRESSURE, &c., ENGINES, 
A. J. Bickmore.—{W. Voit, Prussia. 

011. Drop-pown Guns, J. H. Hannay, London. 

1012. Setr-LicuTinc Gas Burners, A. Stent.—(J. D. 
Guyer, United States.) 

1013. ALumrNaTE of Sopa, F. M. Lyte, London. 

1014. Stewcr. Piates for Graminc, &€., METALLIC 
— by ELecrro-meTatiorey, J. J. Callow, Lon- 


1015. Isprcators for Evecrric Be.is, C. W. Stewart 
and R. Oakley, don. 


24th January, 1885. 


1016. Lamps for Buryinc VoLAaTILE HypRo-caRBON, &c., 
F. R. Baker, Birmingham. 
3017. se &c., for Gas, &c., Lamps, C. J. Cuin, 


1018. Sues Fenpers, G. Barnley, Westmoreland. 
1019. Twenty-rour Hour Dat, T. C. Rye; London. 
1020. RoLtLep Mera Sieerers, P. Kirk, Manchester. 
1021. — oo Hanp.es to Tix, &c., Goons, J. W. 


San’ 
1022. Cars employed in Rovine, &c., Fisrous Mate- 
RIALS, J. C. , Halifax. 
1023. STEERING GEAR for Snirs, W. Adair, London. 
1024. Hanpie for Button-notes, &c., H. A. Hill, Bir- 


=e. Pacvses, H. J. Pausey and C. T. Crowden, 

ndon. 

1026. Purirymsc Coat Gas, J. ‘Hanson, Bingley. 

1027. MicropHotoscores, R. Gallaud-Mason, Man- 
chester. 

1028. Counter Saarts, T. N. Palmer.—(C. H. Russon, 
United States.) 

1029. ApsUSTARLE Bait Bearincs for VELOCIPEDES, F. 
C. Wrigh ‘ham. 

= Heaps, &c., for Bicycies, &c., F. W. Mitchell, 


verpool. 
1031. Macyestum, E. von Piittner, Liverpool. 
1032. GeLaTiIviseD Gratin for Brewine, J. Death, jun., 


unt. 

1033. Hancine, &c., Rar-way, &c. Winpow SasHEs, 
E. J. Hill, London. 

1034. Scurties for Coar, &c., G. Camm, London. 

1035. Rotary Enoines, W. Stowe, London. 

—_ ages Meta Piates with Trix, &., H. Hall, 


on. 

1037. Swrrcn Boarps, T. J. Handford.—(C. Lemon, 
New Zealand.) 

1038. Compounp to be used in ConsTRuCTING SMELTING 
and other Furnaces, C. Bramall, London. 

1039. Crusuic Coxe, &c., D. E. Langham, Merton. 

1040. Rotuer Brarrxes for Vevocrrepes, &c., J. K. 
Starley, London. 

1041. Boors, Sxors, &c., W. H.-Atkinson, London. 
1042, Houpinc RatLway CARRIAGE or other Winpows 
in any Position, F. Bosshardt.—(B. Long, India.) 

1043. Nut-crackers, C. C. Hull; London. 

1044. Tramway Encrves, 8. Butler, ne ER 
1045. THERMOMETERS, W. Hempel, ‘London. 
1046. Vars or Backs, W. T. Ramsden, London. 





1047. Lamps, E. FitzGerald Law, London. = 
1048. Suppiyinec Fresn Arr to Frrepiaces, &c., F. H. 


Smith, London. 
x % Toots for the MaNUFACTURE of GLass BorrTLEs, 


a London. 

1050. Pump Vatve, J. J. Tyler, London. 

1051. Rotary Fans, J. 8. alker, T. A. Walker, and 
E. R. Walker, 

1052. Crcaretres, E. E. David, London. 

1053. Kreprnc STEAM Borers Free from Incrusra- 
tion, W. R. Lake.—({A. EB. EB. Jeanolle, France.) 

1054. SHozme Horses, J. E. Jarvis, London. 

1055. Cricket Bat Hanpues, J. E. Williams, Birming- 


1056. Nozzixs for got Spray, A. F, Link.—(M. 
Mestern, Saxony. 
1057. Bowers for Crosep Kitcnen Rances, &c., H 
pson, London. 
1058. Foye Avtpaca Faprics, 8. ©. Lister and H. G. 
‘etley, London. 
= Breve ine for Frames of Suips, 8. W. Snowden, 
1060. li H. Brockelbank, London. 


26th January, 1885, 
1061. Tanpem ConvertTisLe Tricycies, J. Carver, 
London. 


1062. Measurinc, &c., the Lenctn of Yarn, A. 
Hitchon, Halifax. 

1063. Rartway SLeerers and Cuarrs, J. C. Bunten 
and A. Murray, Glasgow. 


— Corp 8H — for PowER Looms, &c., D. 
1065. CooLINe Tines of Wueets, C. G. McDowell, 
Warrington. 


1066. Furniture Drawers, W. H. Blackwell, Hooley 
Hill, near Manchester. 
1067. Tones for CurtinG the Harr, W. Foxcroft, jun., 


Edgbaston. 

1068. Drivixc or Evaporatinc the Spirit from 
Proorep Hats, &c., W. J. Battersby, E. Barratt, and 
J. Aldred, Manchester. 

1069. Stair Paps and Bep Quits, T. Griffiths, Man- 
chester. 

1070. Compinep Reapinc Lamp and Stick, &c., W. G 

rdson, London. 

1071. Pressure Gavor Mounties, H. Tee, Tipperary. 

1072. PHotocrapuic CaMERas, J. Thomson, Liverpool. 

— ee ia the Prive of Fustians, &c., J. Platt, 

an 

1074. Supportmnc and Faciiurratinc the Castine 
Loose of a Vesset’s Axcuor, A. M. Clark.—({&. P. 
Trefry, Nova Scotia.) 

1075. Gurprne the Bow in Vio.ry Piayine, G. W. 
M berdeen. 


, Al 
1076. aan Pipe for Smoxinc Topacco, &c., B. 
H. Thwaite, Tranmere. 
ss pt and ane Gearineo for Steam Encines, 


1078. Borroxs. W. E. Heys.—(T. Winkel, Germany.) 
1079. Biorrine Pap, &c., W. E. Heys.—(R. T. Peerdt, 


Germany. 
1080. coon en. W. G. Little, Rotherham. 
“ Giestse and Openinc Bort ies, &c., 8. Bunting, 


1082. MarBLe Racine Game, J. ae, — 
1083. CuILpREN’s Toy, J. Davies, Bu 
1084. Revivirication of HypraTe of fon J. Reid, 


1085. Privrers’ Quaprats, &c., W. J. Stonhill, 


ngton. 

1086. Borriz and Stopper. H. —— Worcester Park. 

1087. Cuerse Presses, J. Gray, 

-—" GaLvanic or PRIMARY oe. Cc. Maltby- 

1089. ATTACHING BREECHING-STAPLES to Suarts, W. H. 
Clift and W. G. Kington, Ludlow. 

1090. Socker Cuiseis, D. Ward and G. Hayward, 
London. 


1091. PLanince, &c_, Woop, B. Sutcliffe, Halifax. 

1092. Fixtxe Trousers, ‘t. Pike, London. 

1093.. WatcHes and other TimeKeEPers, J. Simmons, 
London. 

1094. Permanent Way of Rattways, H. H. Perry, 
East Croydon. 

1095. Buoyant Seats, B. J. Grimes, London. 

1096. ArticLes for Lapies’ Wear, 8. Tomkins, 


on. 

1097. CorK-cuTTinc Macutnes, J. Cort and 8. Steven- 
son, 

1098. ‘Cork Sizinc Macuryes, J. Cort and 8. Steven- 


son, on. 

1099. Sairtinc Diat for Watcnes and Cxocks, G. 
jprenger, ion. 

1100. BaLancep st Vatves, T. F. Veasey.—(W. G. 

i ited States. 

1101. TeLzPpHonic and Te.ecRarHic Apparatus, J. 

1102. DECORATING SURFACES of PLasTeRInG Work, R. 
Wi , North Plaistow. 

1108. CrysTaLuisep CoLours, &c., H. Rees, Wands- 

1104. Locks and Latcues, A. G. Brookes.—(A. H. 
Willemer, Germany.) 

1105. a Bivaro, Books, &c., H. T. Sugden, 

1106. Caen for contarxinc Hot or Cotp Liquips, 
D. B. Morison, ¥ 

1107. Curppinc Harr, &c., W. Bown, Birmingham, 
and G. Capewell, Aston. 

1108. Sarery Stirrvur, H. J. Haddan.—{J. Chaput, 


1109. Umpre.ias, C. A. Esmond, London. 
1110. RecvuLatine SHuTTLE-BoxEs in Looms, D. Crab- 


tree, London. 

llll. Picrure, &c., Hooxs, E. and W. H. Tonks, 
London. 

1112. Securmsc Mitk Cans against Ropprry, H. Wise, 
London. 

1113. Brake Sxoxs, A. J. Boult.—(J. J. Lappin, 
Canada. 


1114. Boots and Sxogs, B. Ellis, London. 
1115. ey ag ihe meg: pow ding into Bicycigs, &., W. 


G. Hicking, Lond: 

1116. ConveRTING yf ae od _ TRICYCLES, &c., 
W. Smith and G. Hicking, Lon 

1117. Starntinc Tramway or mg Venicues, H. H. 
Lake.—(J. United States.) 

1118. i) ee Macuines, J. E. Ransome, G. 
ag as W. Moulton, London. 

1119, Sourrarre and other Srups, &c., L. C. H. Men- 

London. 


1120. p IOTOGRAPHIC CaMERAS, F, W. Branson, London. 
1121. Sprivc Power for Workinc Orpnance, L. Ras- 


» London. 
1122. Brakes, C. H. Bartlett, I ondon. 
ng Bicycves, &c., R. Varty, London. 
. Roastine or Dryinc Grain, A. Perry and J. V. 
 Walmaley, London. 








SELECTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





308,851. ARMATURE FoR DyNAMO-ELECTRIC MACHINES, 
— F. Orton, New York.— Filed January 25th, 


ctaim—Q) The combination, with an armature core 
made up of core sections free from projections and of 
proper size to permit the armature bobbins to be 
slipped into place endwise u it, of a carrier or 
upon wi abutting ends of the 


core and clai the 
sections may be held at abutting 
wi rest on the (2) The combina- 
on mt it ide, of the — way A ok 
recesses es 
and between Dobie as and for the 
teat 3) The combination, with the 
armature wey the in 


su) plates, as and for 
purpose descri (4) The combination, with the 


armature segments having slots or recesses in their 
sides, of the key pieces, as and for the 

described. (5) An armature t or section made 
up of su curved to the form of the 
armature linder, and wees notches or 
recesses in their with key 


in combina‘ 
pieces fitting said notches, as and rt the purpose 
(308.85) 





payne a ) ee combination, with two segments 

armature, of two L- 
bolted to one roth an and individually bolted to the 
abutting ends of the segments, as and for the pu 
described. (7) The combination, with the armature 
and its bobbins, of le keys and the stirrups 
and cross-plates for holding the keys in place. 
808,820. Compinep Anvit anv Vice, Joseph Austin, 

Rutland, Vt.—Filed September 2nd, 1882. 











Claim.—The jaw and foot yd in one piece, as 
described, jointly with the anvil. 

308.870. Comprvep REFLECTOR AND REFRACTING 

ay C. B. Boyle, New York, N.¥.—Filed oes: 


rays which would directly pass beyond 
the reflector, substantially as and for the purpose set 
forth. (2) The combination of paraboloid reflector R, 














having back opening, as shown, a plurality of lenses L, 
Sarin co on fee wed all forward rays not 
on the Suan had aivad air 








B, having guideways } and rack E, the collar G 
having projecting arms G!, a rack F, and 
having feather connection ’wi the shaft, and the | 4 
lever , all arranged and operating as and for the 


808,986. Converter, Jacob Reese, Pittsburg, Pa.— 
Filed May 5th, 1884. 
Claim. — (1) A’ converter having a fixed ' metal 
chamber surrounded with a water- iron 
lining and <a bottom, and provided with 
a metallic dome having a non-metallic’ lining and a 
wwaberjecnettes air tuyere, constructed and arranged 


substantially as and for the purpose set forth. (2) A 
substantially as and forthe purpose set forth. "(A | § 





substantially as and for the purpose st forth”) A 
as and for the 

pemeeriar having a fixed octal chamaber 

by an annular haggeot ketted iron lining 

metallic bottom, provided with an adjustable 

pivotted dome hating a epeenhameeares air tuyere, 


NES 





SSSSSSSS 


whereby the tuyere may be inserted and withdrawn 
from the metal quickly without impairing the water 
or the air connections, substantially as and for the 
purpose set forth. 
309,063. Grrper, Corn - Kellog, Buffalo, N.¥.— 
Filed yt f 18th, 
Brief.—A aon a formed with a curved 
body and horizontal ends in one piece and of uniform 








md Ss 


cross ate, ae ends being in line with a tie rod 
connecting th 


309,164. ape Tionrmxny, Robert Ruffin, Como, Miss.— 


ona ‘on 
aim. bination, with the kes, fell 
and tire, of the hollow cylinder A, recessed or slotted 





at one end to provide the integral clamps C C, which 
fit around the felly, the threads I on its 
shouldered end, an ithe cylindrical nut B, working 
on threaded end of the cylinder A against the 
shoulder, as set forth. 
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LINKS IN THE HISTORY OF THE LOCOMOTIVE. 
No, XIX, 

In “Links in the History of the Locomotive,” No. 18, 
published on December 19th, we expressed our conviction 
that there were at one time two Rockets on the Liverpool 
and Manchester Railway, and that the second of these, 
built in 1830, was that which took part in the procession 
and killed Mr. Huskisson on the opening day. The evidence 
in favour of this view seemed to us to be conclusive. 
We had, in the first place, Mr. Nasmyth’s sketch ; and, in 
the second, Mr, Stenson’s sketch of ostensibly the same 
engine altered for the Leicester and Swannington Railway’; 
to say nothing of very precise and particular statements 
made by many authorities in various parts of the country. 
The very price paid for the Rocket, No. 2, tothe Liverpool and 
Manchester Railway Company has been given. In fact, 
no evidence more precise or minute eh perhaps, be 
adduced in favour of the truth of any historical fact. How- 
ever, more than one of our readers refused to be convinced. 
Mr. Robert Stannard, of Howden, in particular persisted 
that we were wrong; while Mr. Boulton wrote hard things 
of us. We.care for nothing in this matter but the truth; 
und Mr, Stannard’s pertinacity determined us to make 
further researches. 

In the first instance we applied to Messrs. Stephenson, 
of Newcastle-on-Tyne. It seemed probable that they 
could settle the question at once by a reference to their 
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BOUCH’S LONG BOILER “BULL” 





On em ty > page 882 of the 1831 edition; and also in the 
Mechanics’ Magazine of October 24th, 1829, vol. xii., page 151. 

Subsequent to those trials, and I think subsequent to the 
opening of the line—which was on the 15th September, 1830—it 
underwent some alterations, which, if I remember right, consisted, 
first, in the removal of the old chimney and the addition of a 
smoke-box and new chi 3 and, ly, in placing the cylin- 
ders lower and at a less angle, for the purpose of lessening the up- 
and-down thrust, which occasioned a sort of jumping motion, and 
undue action on thesprings. But no alteration made in the company’s 
workshops ever served to trans it into the type of engine illus- 
trated by Mr. Nasmyth’s sketch. On the contrary, when it passed 
out of the hands of the Liverpool and Manchester Railway Com- 
ay aes I think, to some colliery or mineral owner in the North 
of England—it retained as nearly as may be the form now pre- 
sented by the Rocket at the South Kensington Museum. 

This latter engine is no doubt the original Rocket of the Rain- 
hill trials, modified in the I have described, and further 
slightly modified, as regards the fire-box, after it was sold. 

t took occasion yesterday to look at the engine in the South 
Kensington Museum, when I found that its fire-box, though 
retaining its original form in external ap nee, is no longer the 
water-containing casing of the original engine, but a mere iron 

late shell, the sides, front, and top affording no heating surface 
for evaporation, 

Doubtless the old box had been worn out, and the owner did not 
care to incur the expense of a new one, and contented himself with 
the provision of a simple fire chamber. 

During my connection with the railway, and up to the time of 
the sale of the engine, the Rocket was not frequently used, and 
rarely, if ever, in the service of the ordinary traftic of the line. 

It was, in fact, not sufficiently powerful for the service, having 
only an 8in. cylinder, and weighing, with water and fuel, only 
about 6 tons, 
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tained, and which could not have been very sensibly increased 
without an entire reconstruction of boiler and fire-box. 

The Rocket originally only had 115 square feet of tube surface. 
The engines of the outside cylinder class delivered subsequently to 
the Rocket were furnished with a much larger number of tubes ; 
thus, the Arrow, No. 4, possessed 282 square feet of tube surface, 
and the Northumbrian, No. 8, had 379 — feet, 

I do not believe that the Rocket was altered in any way while it 
remained the property of the Liverpool and Manchester Railway 
otherwise than as stated in my letter to you of the 28th inst. 

It seems strange that there should be so many conflicting 
opinions on the subject. I myself never had any doubt but tha 
the engine in the South Kensington Museum represents, substan- 
stantially, the old Rocket of Rainhill celebrity.— Believe me, 
yours truly, EDWARD Woops, 


As this letter did not refer to one or two points in Mr. 
Stenson’s letter, we again applied to Mr. W for further 
information, With renewed courtesy he wrote a third 
letter, which we give here :— 

6B, Victoria-street, Westminster, 
February 2nd, 1885. 
Rocket Engine. 


Dear Sir,— 

In answer to your note of the 31st ult., I may say with con- 
fidence that the Liverpool and Manchester Railway Company 
never owned but one Rocket, and that was the Rocket of the Rain- 
hill trials. Nor doI believe that any engine of the same name 





belonging to other parties was ever sent to work or for trial on to 
| the Liverpool and hester Railway. 

I cannot, however, distinctly assert that the engine supposed to 
| be the Rocket of 1830, belonging to the Leicester and Swannington 
Railway, was not sent by its makers for trial on that line. If so, 





ENGINE, STOCKTON AND DARLINGTON RAILWAY. 





BOUCH’S PASSENGER ENGINE, STOCKTON AND DARLINGTON RAILWAY, 


records. We received their reply on the 31st December, 
which ran as follows :—“ We have your favour 29th ult., 
but beg respectfully to decline entering into any discussion 
on the Rocket. The facts of the case are well known to 
those immediately interested in the matter, and we do not 
intend to take part in the controversy.” This letter leaves 
the matter where it was, except that it tacitly admits that 
there is something to be discussed, and it is quite open to 
the construction that there may have been a second 
Rocket. After various ona in different quarters, all 
giving either negative results or testimony in favour of the 
existence of two Rockets, we applied to Mr. Edward 
Woods, M. Inst. C.E. Mr. Woods’ influential and very 
early connection with the Liverpool and Manchester Rail- 
way entitles his utterances to the greatest consideration. 
Ife wrote to us in reply as follows :— ‘ 


6B, Victoria-street, Westminster, London, 8.W., 
January 28th, 1885, 
Dear Sir,— 


, 

I duly received your letter of the 28rd inst. having reference to 
the discussion which has gone on in THE ENGINEER concerning the 
Rocket of the Liverpool and Manchester Railway, and enclosing 
the sheet which is the copy of a sketch made by Mr. Nasmyth at 
— on the 12th September, 1830, purporting to be of the 

et. 


I may say at once, and with confidence, that this sketch does 
not represent the Rocket either as it existed at the time of the 
Rainhill trials in 1829, or at any subsequent time when remaining 
the property of the Liverpool and Manchester Railway Company; 
and further, that no other engine of the same name ever belong: 
to the company. 

I was in Liverpool in 1831, and between then and 1834 had 
frequent rtunities of veins the line and railway works, and 
I became 0: icially connected with the com in Jan » 1834, 
and so remained until the amalgamations with the Grand Junction 
and London and Birmingham Railways. 

The Rocket, as it appeared at the Rainhill trials, is correctly 
shown in the sketches given in the work of Mr. Nicholas Wood 





Mr. Nasmyth’s sketch corresponds in the main with that of the 
Northumbrian, as illustra in the Mechanics’ Magazine of 
October 16th, 1830, vol. xiv., page 112, excepting that the cylinders 
of the latter were slightly inclined, 

The Northumbrian was the last of the eight outside cylinder 
engines supplied from Messrs. Stephenson’s works which came on 
to the line before the opening in September, 1830. 

The four following the Rocket—Nos. 1, 2, 3, and 4—viz., the 
Meteor, Comet, Arrow, and Dart, had cylinders 10in. diameter 
and l6in. stroke; the next three—Nos. 6, 7, and 8—viz., the 
de> omg North Star, and Northumbrian, had cylinders 1lin. 

y 16in. 

When I entered the service of the company, these engines had 
been succeeded by the inside cylinder and crank axle type, but the 
eight engines I have specified by name had been delivered pre- 
viously to the opening.—Believe me, dear Sir, yours faithfully, 

EpwarkD Woops. 





This, it will be seen, is tolerably conclusive evidence 
against the existence of a second Rocket. Lest, however, 
there should be any chance of mistake, we called Mr. 
Woods’ attention to Mr. Stenson’s sketch, published in 
Tue Encineer for December 19th, and to our letter we 
received the following reply :— 


6B, Victoria-street, Westminster, London, S8.W., 
January 30th, 1885. 
Dear Sir,— 

I am in receipt of your favour of the 29th inst. You are at 
liberty to publish the contents of my letter to you of the 28th inst. 

I have carefully looked through the papers you now send me, and 
would venture to make the following remarks thereupon :— 

I cannot brin —_ to believe that the Rocket sketched by 
Mr. Stenson, 12th March, 1832, sg cao in the number of your 
journal on the 19th December, 1884, has any connection direct or 
remote with the original Rocket, nor had this latter engine, 
according to my recollection, out of the possession of the 
Liverpool and hachetter Railway before the year 1834. 

It would scarcely have been worth anyone’s while to transform 
the Rocket into a coupled engine, evidently intended for goods or 
mineral traffic, in view of the very limited heating surface it con- 


the permission to run the engine for a limited time on the line 
must have been a matter of favour to the makers, or te the pur- 
chasers for whom the engine had been built. 

As I had intimate relations with some of the directors, and was 
also frequently on the line and in its workshops during the three 
years subsequent to the opening, and as, moreover, I had sub- 
sequently constant opportunities of discussing with my chief—Mr. 
John Dixon, then the engineer to the company—all that related 
to the early history of the undertaking, I feel sure that I should 
have heard something about this mysterious second Rocket. 

From the letter which you have received from Messrs. Robert 
Stephenson and Co., and which I now return, I should be disposed 
to infer that the Leicester and Swannington engine in question 
had been supplied by them, and had perhaps namaste been 
christened by them or by the company with the historic name.-—- 
Believe me, yours faithfully, Epwarb Woops. 


This may, we think, be taken as the very highest 

ssible evidence that the story of a second Rocket is 
ounded on error. It is just possible of course that the 
Swannington and Leicester Rocket was tried experiment- 
ally on the Liverpool and Manchester Railway; and if 
this really happened, the fact would at once explain all 
the misapprehension that has arisen. We may add that 
Mr. Stannard states positively that he was present at the 
opening of the Liverpool and Manchester Railway, and 
saw the original Rainhill Rocket take part in the procession. 
Since the preceding was written we have received a second 
letter from Messrs. Robert Stephenson and Co., which 
virtually settles the question. They say “George Stephen- 
son only built one Rocket, and that was in the year 1829.” 

The following additional information concerning the. 
Rainhill Rocket will be read with interest, as it clears up 
some points which have hitherto been in doubt—as, for 
example, about the wheels. We are indebted for the 
information to an old specification kindly placed at our 
disposal by Mr. T. W. Worsdell, whose father was inti- 
mately connected with the early progress of railways. 
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A few particulars respecting the Rocket locomotive 
engine manufactured by Seams Robt. Stephenson and 
Co., Newcastle-upon-Tyne, September, 1829, for the Liver- 
pool and Manchester Railway Company. 

The accompanying drawing No. 1* shows the general 
ce of the Rocket at the time of competing for 

é prize of £500 on the Liverpool and Manchester Rail- 
way in October, 1829. Drawing No. 2 shows the internal 
construction of boiler and fire-box. The most remarkable 
features in the construction of the Rocket are the boiler, 
the fire-box, and the blast pipes. 

Boiler.—The boiler was cylindrical with flat ends, and 
3ft. 4in. diameter by 6ft. in length, twenty-five copper 
tubes, 3in. diameter, were fixed longitudinally in the 
boiler, communicating with the fire-box at one end and 
the chimney at the other. 

Fire-box.—The fire-box was made of copper with water 
spaces at the sides, top and back about 2hin. in width ; the 
front of box was lined with fire-brick, as shown in draw- 
ing No. 2. Two copper pipes, about 2in. diameter, supplied 
the fire-box with water from the boiler—these pipes were 

»fixed as shown on the drawing, one on each side of the 
fire-box—there were also two copper pipes, 
nected the top of the fire-box wi 
allowing the steam gene- 
rated in the box to pass 
into the boiler. There were 
two cast iron blast pipes 


the end of the boiler, 


—— 


which con- | land 
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head. This pump had mitre valves, the lift of which 

was by small spiral springs, a leather hose 

ane the copper suction pipe of the pump with the 
mder. 

Tender.— The tender consisted simply of a large 
— or water barrel, fixed to a wooden frame carried 

y fcur cast iron wheels, having outside bearings—first 
ever used ; the coke was carried on the body of the frame 
and under the water barrel. 

The time occupied in constructing the Rocket was about 
five weeks; after being constructed it was taken to and 
tried on the Killingworth wagon way, and then brought 
back to the works, and such alterations made as the 
experiments at Killingworth showed were necessary. 
These alterations being completed, it was then taken to 

jieces, and sent by cars and wagons to Carlisle; the 
iler, which was the last thing sent from the factory, left 
at four o’clock on Saturday afternoon, the 12th September, 
1829, arriving at Carlisle on the Monday afternoon follow- 
ing, at two o’clock. Arrived at Carlisle, it was then 
transferred to a lighter lying in the canal basin, and con- 
veyed to Bowness, and there put on board the Cumber- 
steamer, which took it to Liverpool, where it arrived 


on Friday, the 18th. It was transferred from the steamer | 








at the Exhibition in 1851, we sent her to Messrs, R. Stephenson 
and Oo., Newoastle, to be overhauled on the 3rd of Fi 4 
1851. For some reason or other she was never forwarded, but 
stood in the South-street Works until 1862, when we presented 
her to the Kensington Museum, where she was received in Sep- 
tember of that year,and there remains.—I am, dear Sir, yours 


’ THOMAS THOMPSON, 
m. Fletcher, Esq. 


From this it would seem that the various stories which 
have been told concerning the use of the engine in a canal 
tug, in a brick yard, &c., as a stationary engine, have no 
foundation in fact. 

The e ings on p. 95 may well be compared with the 
Midland engine illustrated by our supplement. They a 
sent engines constructed by the late Mr. Bouch. It will be 
found by reference to our earlier “Links,” that we de- 
scribed the Stockton and Darlington engines down to 
Hackworth’s time, but not the immediately subsequent 

ines. These, we are informed by Mr. G. Hunter, of 

ord, were first of what was known as the “ Driver” 

tern, followed by the “ Bulls.” These latter, designed 
y Mr. Bouch, had short boilers; but as they did not 
steam well, the boilers were lengthened. ese Bull 
ines had inside cylinders, and were the first inside 
der engines le for the mineral traffic of the 
Stockton and Darlington 
line. Mr. Bouch also de- 
signed two engines, the 
Rokeby and the Ruby; only 
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fixed inside the chimney, 
the diameter of which at 
the narrowest part was 1tin. 
No alterations were made 
in these pipes from the time 
the engine left the works 
until it won the prize. fe-=2:) 

Cylinders.—The cylinders 
were fixed to the boiler as 
shown injthe drawing, and 
were Sin. diameter, with a 
stroke of 17in. 

Wheels. — The front or 
driving wheels were 4ft. 8in. 
in Se = Pr and 
spokes bein e of wood, 
and the hoe or nave of cast 
iron ; the tires of the wheels 
were wrought iron, 4jin. or 
-_ in width, the height 
of the flange bei 
fin. The hind wheels were 
made of cast iron entirely, 
and were 2ft. 10in. diameter. 

Framing.—The framing 
of the engine consisted of 
wrought iron bars, 4in. by 
lin., bent to support the 
fire-box, and to take the 
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these two were built, as they 
were complete failures for 
fast running, and were kept 
for use as shunting engines. 
Our engravings, p. 95, show 
the Rokeby and a Bull en- 
gine. The former shows the 
peculiar manner in which the 
connecting rod was made to 
take hold of the trailing 
wheels. The wheel boss 
was made very large, so 
that the crank pin was kept 
well within its circumfer- 
ence, giving the wheels a 











——— 





clumsy appearance. The 
leading wheels were only 
2ft. 9in. in diameter; the 
drivers were 6ft. The cab 
which appears in the sketch 
was a late addition. 

Robert Stephenson de- 
signed a four-wheeled en- 
gine weighing about 20 
tons, with 14in. by 20in. 
cylinder, very steeply in- 
clined, of which he tried to 
sell a good many in the 
United States, though we 














hind wheels. 

Springs. — The whole 
weight of the engine was 
supported by four steel 





springs, which were made 
of plates about jin. thick in 








the centre, and tapered 
towards the ends. The 
front springs were above, 
and the two hind ones 
below the axle. 

Motion.—The motion bars 
were of wrought iron, as 
were also the connecting 
rods. The slides were 
single and made of brass, 
and were worked by two 
loose excentrics, with the 
intervention of rods, levers, 
and hollow weight bars. 
In reversing the engine, 
the excentric rods were 
lifted out of gear, and the 
slides reversed by hand. 
The excentrics were driven 
by drivers screwed fast into 
the axle. 

Steam pipe.—The steam 





are not aware that he ever 
sent any there. They had 
plain cylindrical boilers, and 
four, not six, wheels, He 
built and supplied several 
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from the boiler was admitted 

to the cylinders by means 

of a copper pipe about 2in. 

diameter, branching awa 

from a cock, whi 

was fitted to the end of the boiler above the fire-box; an 
internal steam pipe led from the steam dome on the top of 
the boiler to the regulator. 

Safety valves.—There were two safety valves, about 24in. 
diameter, one of which was a lock-up valve covered by a 
tin dome fastened down to the boiler by two small pad- 
locks; the remaining valve was a lever valve fixed to the 
— near the fire-box end. 

haust pipes.—The exhaust pipes were made of copper. 
leading from the cylinders to ac enn as ete 
the drawing. 

Chimney.—The chimney was 15in. diameter and fixed 
to the end of the boiler by tap bolts, the bent part of the 
chimney being swelled out so as to cover the ends of the 
tubes; it was 15ft. high and supported by two wrought 
iron stays. 

Gauge.—A mercurial gauge was fixed on the side of the 
chimney and was nearly of the same height, the bottom of 
the gauge resting upon the frame; a small copper pipe 
about fin. diameter connected the bottom of the gauge 
with the bottom of the boiler. A water gauge was fixed 
on one side of the boiler at the back of the cylinder, two 
gauge cocks were also fixed to the side of the boiler near 
the chimney end. 

There was one brass feed pump fixed between the 
motion bars and the boiler, and worked from the cross- 


* The drawings referred to have already been published. 








son, 
q set aside, but being desirous that she should be exhibited in London 


to the North of England 
collieries as late as 1852. 
It seems that the style of 
engine in favour in the 
North of England was un- 
— preferred anywhere 


Among the firms which 
took a inent part in 
the early history of the 
locomotive may be men- 
tioned Messrs. Jones and 
Potts, of Liverpool, whose 
engines worked the Black- 
wall Railway until a very 
recent peri The succes- 
sors of Mr. Jones are Messrs. 
John Jones and Sons, engi- 
neers, St. George’s Engine 
Works, Liverpool. Mr. 
Jones began first in the 
year 1832 in rtnership 
with Messrs. Turner and 

















GAB MOTION VALVE GEAR. 


to carts and and taken to the railway workshop 
at Crown-street, and there put together and tried. The 
tender, which was entirely made at Liverpool, was here 


attached to the engine, and the n connection made. 
Here, also, the engine was painted, the body of the boiler, 
cylinders, and wheels being painted yellow relieved with 
black, and the chimney white. This being completed, the 


engine entire was conveyed by wagon to Rainhill station 
on Friday, October 2nd, and after a few prelimi trials 
it commenced competing for the prize on Tuesday, the 6th. 
The trials of the competing engines occupied eight days, 
and on their completion the prize of £500 was awarded 
to the Rocket by the unanimous decision of the judges. 
We are indebted to Mr. John A. Haswell, of Gateshead, 
for the following letter, which supplies valuable informa- 
tion concerning the career of the Rocket after it left the 


Liverpool and Manchester Railway :— 
Colliery Office, Kirkhouse, near Milton, Carlisle, 
. October 2d, 1880, 
Dear Sir,— 


Referring to your letter of the 21st ult. to our firm i 
the Rocket, I beg to say that my 


on bee her from Mr. 
Booth in March, 1837, for £300, and she w the coal traffic on 
our private line about three years. the general election in 
1838, the state of the poll at Alston, on its route to Carlisle, was 
conveyed by the Rocket from Rely ey woke 
distance of four miles in four minutes, my uncle, Mr. Mark Thomp- 

as driver on the occasion, §! after this she was 





Evans, their works being 

Viaduct Foundry, Newton 

Le Willows. Between 1832 

and 1850 Mr. Jones and 

Messrs. Jones and Potts 
constructed over 300 locomotives, at one period turning 
out one a week. 

The accompanying engravings are copied from old draw- 
ings — us ts So J hn They practically explain 
themselves. We believe that Mr. Jones was the first 
end to make a wrought iron locomotive wheel. 

e recently published a statement of the fuel consump- 
tion of locomotives on some of our principal railways. 
We commend to the special attention of our readers 
interested in railway work the table on e 97. It 
needs no explanation, it speaks for itself, and has been 
reprinted from the original table in our possession. 








HYDRAULIC MACHINERY AT THE PORT OF 
BUENOS AYRES. 

On page 103 we give the first of several illustrations of some 
fine hydraulic machinery made for the improved port of Buenos 
Ayres. We shall give descriptions and further illustrations in 
another impression. 








THe NItE Sabets, haveiag onl Yarrow “4 wheel steamer 
reached easily passed the third cataract 
the succession of rapids between there and Wady Halfa. 


With this exception steam navigation has long since been closed 
oS portion of the Nile owing to the low state of the river. 

performance of these stern wheel steamers has left nothing to 
be desired, and reflects the greatest credit on the builders, 
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HOW TO MEASURE THE EFFICIENCY OF 
STEAM. 


WE state advisedly that the following article is rudi- 
mentary, and is intended for the perusal only of those who 
- not yet re ee 1a ype and motion. 

e propose to say here, for the benefit of our younger 
readers, and of men who have not the time to ne text- 
books, a few words concerning the efficiency of steam at 
various which they may find useful in their 
daily practice; and this we are induced to do by the 
knowledge that erroneous opinions on the subject are held 
by many persons, probably use the questions at issue 
are not clearly, we might say controversially, set forth 
in the books they have read; while others hen in a 
manner refused to investi or acquire information for 
themselves, because they have failed at the outset to master 
certain truths set before them by various authors, and this 
not, indeed, because the authors in question are wrong, but 
because it ret expected that such an article as this 
—which is intended to be just what searchers after informa- 
tion want—would form a chapter inatext-book on the steam 
engine; for it must contain too much and too little for a 
chapter in such a volume, seeing that it must deal on the one 
hand with the very rudiments of the science of heat, and on 
the other with the application of these rudiments in practice. 
Our hope that we can make things clearerthan theyare made 
in most text-books, is based not on the assumption that the 
books in question are to blame, but on the theory that we 
can supply, so to speak, concentrated information on a 
single section of a great whole, instead of dealing with 
that whole. 

Heat is supposed to consist in the extremely rapid 
vibration of the particles or atoms of which bodies are 
composed. Thus, when a bearing becomes hot, the brass is 
su) to be in a state of intense vibration. This vibration 
is not visible to the eye, being too rapid and too minute, but 
it can be felt by the hand, and producesthe sensation of heat. 
Heat, then, is a kind or mode of motion. Everything in 
the world with which we are acquain some 
heat motion, even ice. The sensation of cold which is felt 
when a bar of iron is touched on a frosty morning is 
purely comparative. No doubt all our readers peg ee. oe 
with the thermometer, which is marked from zero up. 
Zero is the temperature of a mixture of snow and salt ; 
water freezes at a temperature higher by 32 deg.; water 
boils at 212 deg. It is sufficient to mention these thin 
At one time zero was believed to be the extreme end of 
the thermometer scale, and it was held that nothing could 
be any colder. It is, however, well known now that zero, 
instead of being at the end, is really at the middle of a 
thermometer scale of considerable magnitude, and it is 
concerning this negative end, as it is called, of the scale of 
temperatures that we wish to say something to our readers. 
Very little is known about it by those for whose special 
benefit we are writing. 

It is possible in various ways to produce temperatures 
much below zero. In other words, it is possible to take 
the heat motion out of bodies, or to reduce their vibrations. 
Thus, for instance, if crystallised muriate of lime be mixed 
with snow, a temperature of 50 deg. below zero can be pro- 
duced. Dilute sulphuric acid mixed with snow or pounded 
ice will produce a temperature of 23deg. below zero. All 
temperatures on that end of the thermometer below zero 
have the negative sign — put beforethem. Thus the tem- 
sp, given above are written —50 deg. and —23 deg. 
t may be asked, Is there no such thing, then, as abso- 
lute zero? and the answer is that there is. No one has 
any practical experience of such a temperature. Chemists 
have got down to about —210deg. only. It is not 
likely that zero can ever be reached on this earth, 
though it is not impossible that it exists in stellar space. 
By a series of masterly investigations which we cannot 
stop here to explain, it has been demonstrated that 
the absolute zero—the point of no heat—is —461 deg. 
of the Fahrenheit or ordinary English thermometer. 
We may be asked, What has all this to do with 
the efficiency of steam? We hope to make the con- 
nection clear in a moment. It is essential that our readers 
should understand that in what follows we are measuring 
our heat from a definite point. The zero of the common 
thermometer might, indeed, be used, but only in a very 
clumsy and roundabout way. If a shaft is to be turned 
to various sizes it is best to set off the position of each 
collar or journal by measuring from one end, not from a 
centre punch mark made about half way up it. Abso- 
lute zero, then, is the end, so to speak, of the shaft on 
which we shall have to mark out certain distances. 

Heat can be converted into work, and work into heat; 
no one knows precisely how or why. But the exact amount 
of heat that is equal to a given amount of work was 
ascertained by Mr. Joule. It is equal to 772 foot-pounds 

degree. It is known as “ Seads uivalent,” and is 
written J in algebraical formule, with which, however, we 
have little to do here. When a pound weight is lifted 
ift. high a certain amount of effort is required, or work 
is done, and this is called a foot-pound. It is a measure for 
work just as a pint pot isa measure for beer. Now, the 
heat required to raise 1 Ib. of water 1 deg. in temperature 
would, if all converted into work, suffice to lift 1 lb. 772ft. 
high, or, say, three times the height of St: Paul’s Cathedral, 
or 772 lb. 1ft. high. It is essential that our readers should 
thoroughly master this unit, 772 foot-pounds per degree 
per pound of water. They will find it almost as useful as 
a 2ft. rule. Before going further we must stop here to 
explain that in all our dealings with water the degree on 
the thermometer scale represents a standard unit. More 
heat is required to raise the temperature of water than to 
raise the temperature of any other known substance. 
Thus if we placed a pound of water and a pound of iron in, 
let us say, the same furnace for one minute, and then took 
them out and measured their temperature, it would be found 
that the iron was about nine times as hot as the water. 
The quantity of heat required to raise a pound of water 
one degree is, then, a unit with which the quantity of heat 
required to raise the temperature of all other bodies can 
be compared. 





Now, the efficiency of steam, or its capacity for doing 
work, depends on the amount of heat which it contains, 
and which can be converted into the work to be done. 
Steam contains an enormous quantity of heat. Thus, if 
we take a pound of water at 32 deg.—that is to say, 
just on the point of freezing—and put it over a fire, 
it will require, say, a quarter of an hour to boil, and will 
absorb 180 units, or enough to do 180 x 772 = 138,960 foot- 

ds, or, in round ati. a sufficient to lift over 61 tons 
a foot high. Keeping the vessel still on the fire, the water 
will all be boiled away in a little over an hour and twenty 
minutes, so that the steam takes off with it nearly five and 
a-half times as much heatas sufficed to raise the temperature 
of the water from 32 deg. to212 deg. The total quantity of 
heat put into a pound of water beginning at32deg. to convert 
it into steam of 212 deg. is 1146 units, each unit, as we have 
just explained, representing as much heat as would raise 
one pound of water one degree; and multiplying this by 
772, we get the astonishing quantity of 884,712 foot-pounds, 
or 395 foot-tons. All this work might be got out a pound 
of steam, in an engine, if it were possible to prevent waste 
of heat in any way; and if the steam could be compelled 
to do work until it was all turned back into cold water. 
As this is impossible in practice, we can only try to get as 
much heat converted into work as possible; and the 
difference in economy of fuel between any two or more engines 
will be measured by the quantity of heat which is tu into 
work, and by nothing else. In other words, that will be the 
best engine which gets most work out of each pound of 
steam which goes into it. 

We have shown that steam contains an enormous 
quantity of heat, so that we have, so to speak, a huge 

in to draw upon. It is as though we had bags 
passing through our hands each containing a hundred 
sovereigns, out of which we could only take a few for our 
own use. It forms no part of our purpose here to explain 
how one engine can be made more economical than 
another. It must suffice to say that the great things to 
be observed are—First, to keep the cylinder hot ; and, 
secondly, to expand the steam. If the cylinder is not 
kept hot, steam will part with its heat to warm up the 
metal instead of giving it up in the form of work. The gai 
to be had by expansion is simply this: If steam is not 
expanded in the cylinder it will é discharged at nearly 
the same pressure as it entered the cylinder, and all the 
work which it could do—thanks to this pressure—would 


88. | be wasted. To ascertain the effect of expansion is a very 


simple matter. Let the student obtain a table of hyper- 
bolic logarithms ; he need not trouble himself to find out 
what a hyperbolic logarithm is. Let him ascertain the 
number of times the steam is expanded, which he can 
easily do if he knows at what portion of the stroke 
the steam port closes, and the clearance. Then let him 
look out for the hyperbolic logarithm opposite this number, 
add one to it, and multiply it - the pressure in the cylinder 
when the steam port just opens and the crank is on the 
dead centre—which is called the initial pressure—and 
divide by the ratio of expansion; the result is the — 
pressure on the piston for the whole stroke. For example, 
an engine has a cylinder 12in. diameter and 2ft. stroke, 
re initial pressure in the cylinder is 601b., besides 
that of the air on the safety valve; so the absolute pressure 
—above a vacuum—is 75lb. Steam is admi to the 
cylinder for one-fifth only of the stroke, and is ex- 
panded four times—that is to say, at the end of 
the stroke it fills five = - my as “ ye did at the 

inning. Now the hyperbolic logarithm of 5 is 1°6094; 
chin 4 add 1, and sor 26094. This we — by 
the pressure 75, and get 195°7050. This we divide by the 
ratio of expansion, namely, 5, and we get 39°14 as the 
ave , Or, say, in round numbers, 39lb. The 
area of a 12in. piston is 113 square inches, and 113 x 39= 
4407 Ib. pushing the piston; from this we must deduct 
113 x 15=1695 Tb., if the engine is non-condensing, or about 
113 x 4= 452, if the engine is condensing, for back pressure. 
In the first case the available push on the piston is 2712 Ib. 
If the engine makes 100 revolutions per minute we have a 
piston speed of 400ft. per minute, and Oa =32°8- 

? 

horse power. If, now, instead of expanding the steam we 
had allowed it to follow full stroke, we should have had 


113 x 60 x 400 


=82-horse power. In this case five times 


as much steam is used to get 82-horse power as suffices 
with r= nea to get 33-horse power. Let us suppose 
that with expansion 20 lb. of steam gave one horse-power 
for an hour, then for, in round numbers, 33-horse power we 
would require 33 x 20 = 660 Ib. of steam per hour. The non- 
expansive engine, using five times as much, or 3300 Ib. will 
ay =402lb. Thus by 
expanding, we make one pound of steam do as much as 
two pounds will do without it; or, other things being 
equal, we make one pound of coal go as far as two. 

We have said that of the heat of steam is converted 
into work. The result is that less heat is sent out of the 
cylinder than came into it; and this fact supplies a ready 
means of testing the efficiency of any steam engine which is 
fitted with a condenser. It is only necessary to measure the 
rise in the temperature of the condensing water to ascertain 
what the engine is doing. Thus let us say that there are 
two condensing engines at work, and that each uses a 
hogshead of condensing water per minute, the power 
of the engines being the same, and that one has 
a temperature in the hot well 10deg. higher than 
the other. Then this last. is more wasteful. of fuel 
than its fellow, because it is not getting so much work out 
of a pound of steam. ‘Therefore more pounds of steam 
have to be used, and the condensing water is hotter. 
This method of estimating the efficiency of engines 
is actually employed by Messrs. Bryan Donkin and Co. 
The objection to its use lies in the difficulty of measur- 
suring with exactness the precise quantity of condens- 
ing water discharged. There is, however, another way 


give out 82-horse power, and 


in which the relative values of different pressures of steam 
and expansions may be arrived at, and this brings us at 





once back to the statements made at the beginning of this 
article. We must again ask our readers not to trouble 
themselves about proof or explanation, but to take our 
word for it that the efficiency of a steam engine or other 
heat engine can be determined by the equation E = 
= . F 
tages performing work of a pene of hot air or steam, 
T for the temperature at which it begins to work, and ¢ 
for that at which it leaves off. Then if we deduct the 
lower temperature from the higher, and divide the 
remainder by the higher temperature, we get a fraction 
which re nts the efficiency of the fluid, be it air or 
steam.* e are aware that this statement only applies 
with strict aor to steam which is quite dry and 
ay superheated—steam gas in fact ; but for the pur- 
pose of comparing two engines, the equations may be used 
without introducing any important error. But the tem- 

ratures used must be absolute; that is to say, measured 

m the absolute zero, and we have therefore to add 461 
to the ordinary temperatures. 

To give an example, let us suppose that an engine 
uses steam of 100lb. absolute pressure—75 lb. load on 
safety valve per square inch—and expands it five 
times ; then the pressure at the end of the stroke will be 
one-fifth of 1001b., or 20lb. Now, the temperature of 
100Ib. steam is 328 deg., and that of 20ib. steam is 
228 deg. ‘To each must be added 461 deg., and substituting 
ag: Al for the letters in the equation given above, 


789-689 _ .198. That is to say, if the whole 


we have —— 780 

‘ 
of the heat in the steam had been converted into work, 
we should have realised 1000-horse power; as it is we 
realise 128 only. 

Now let us suppose that the initial pressure was 150 Ib., 
and the expansion five-fold. Then the terminal pressure 
would be 30 lb. ; the initial temperature would be 358 deg. ; 
the terminal temperature would be 250 deg. Then we 
should have 358 + 461 = 819 and 250 + 461 = 711, and 


819 - 711 _ 132. That is to say, under the new condi- 





that is to say, let E stand for the efficiency or capa- 


818 


gain | tions, out of every 1000-horse power in the steam, we can 


only realise 132. Many persons have argued from such 
facts as these that the steam engine is a very wasteful 
machine. This is not the fact. The loss arises from the 
circumstance that we have first to make the working fluid 
steam, and then to throw it away into the air or into a 
condenser. A good steam engine is as efficient as any 
other heat engine. Ina hot air engine we have the fluid 
ready made for us, and the waste might be very small ; 
but air is a very inconvenient working fluid, and this 
militates against its use. 

If our readers have followed us, they will find that we 
have supplied them with a tool, by the aid of which they 
can always ascertain what is the theoretical advantage of 
any given pressure of steam and ratio of expansion ; and 
they can, when they hear the advantages of high-pressure 
steam talked of, find out for themselves whether there is 
or is not anything in it. They will see, for instance, from 
the example we have quoted above, that simply augment- 
ing pressure, leaving the range of expansion unaltered, is 
directly productive of loss instead of gain. In conclusion, 
we will only say that any of our readers who desire to 
ascertain the reason why of what we have said—and we 
hope they are not few-—will find, if they have time to read 
it, an immense amount of information in Goodeve’s 
“Treatise on the Steam Engine,” a book of moderate 
dimensicns and reasonable price, which can be obtained 
through any bookseller. 








QUICK-FIRING FIELD PIECES. 

Tue fire of machine guns constituted a new element in 
warfare, both on land and at sea, The stream of bullets, 
when it can be brought to bear on any spot, is deadly in 
its effect on the personnel of anenemy. For defending a 
bridge or a breech, nothing could rival its continuous 
stream of missiles. For long ranges or action against 
materiél it was of course useless. Hence it was certain 
sooner or later that great efforts would be made to develope 
something of the same character on a larger scale. For 
naval warfare, indeed, machine guns grew to meet the 
necessities of the case almost on principles of “ natural 
selection” and the “survival of the fittest.” Obviously a 
rapidly advancing torpedo boat: whose distance altered too 
—v to admit of the application of any system of range 

ding might be best dealt with by turning a stream of 
missiles against it like the hose of a fire engine, the splashes 
of whose bulletstold theirtale and enabled an operator to feel 
his way, as it were, to the mark. Nevertheless, large bullets 
were desirable, for a small bullet made an insignificant leak, 
and under favourable circumstances the rapid motion of the 
torpedo boat through the water prevented the entrance of 
the latter; thus large steel bullets and steel shells came in 
with the larger natures of machine guns. Finally the 
demand for projectiles capable of piercing the iron and 
steel sides of unarmou ships, or of the unarmoured 

rtions of partially protected ships, called for a field gun 
Fring as rapidly as possible. In the British service espe- 
cially this need exists. We have as one of our most 
prominent types—indeed, the most prominent of all at 
present—a mastless turret ship, carrying a few very heavy 

ns without pretence to any fixed secondary armament. 

us the Infiexible, of 11,406 tons, carries only four 80- 
ton guns, with a few field or boat guns. The Ajax, 
Agamemnon, Thunderer, ees and Devastation are 
ships in commission in the same condition, that is, they each 
carry four heavy guns and no regular secondary armament. 
The ge and Colossus were designed on the same 
principle. early, then, for org hae it is most 
necessary that these ships should have the most efficient 
field guns that can be supplied to them. The case becomes 
stronger when it is made apparent that other nations by 


* The maximum amount of work that can be got in a heat engine out 
of any gas or vapour is 772 te 
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THE NORDENFELT QUICK-FIRING SIX-POUNDER GUN! 
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no means exhibit the same absence of 
secondary batteries, the French especially 
— almost to have availed themselves 
of this peculiarity in our armaments to 
mount guns without armoured protection. 
The ‘Admiral Duperré, for example, has 


thickness of the steel sides of unarmoured 
ships. 

The problem of furnishing such guns is 
not very easy of solution. A gun proper 
differs from a machine gun in having a 
recoil which is ordinarily sufficient to alter 





fourteen broadside medium guns, which 
could hardly be manned under the fire of 


artillery. Judging from the results of the 
Shannon experiments at Shoeburyness, the 
men might be swept away wholesale by the 


most ordinary fire of shrapnel, and no skill 
would be required to direct it, for unfuzed 
shells would break up in passing through 
the thin steel side of the ship. Every 
shrapnel, then, that struck the ship might 
be relied on to perforate and pour its 
bullets and a ge on the detachments 
and guns, is, however, is of little 





avail to those who have no shrapnel to devote to such a of a ship, and thus something heavier is urgently needed— 


The Inflexible and her class have nothing but a | quick-firing 6-pounder guns, here 


then, find one very im- 


jurpose. 
low stray field guns; the question is then how to develope | portant function. So important, indeed, is this question, 
a fire from such guns sufficient for the end required. | that it is conceivable that on the extent of the development 
ine guns proper will not perforate the thin steel side | of the power of this class of ordnance may depend the 


the direction of the barrel, so that the next 
round must be laid afresh. This operation 
necessitates a loss of time which throws the 
gun altogether out of the category of a 
really quick firing arm. Some provision 
must, therefore, be made to meet this diffi- 
culty in addition to the necessary appliances 
for rapid delivery of fire. 

We give illustrations above of Norden- 
felt’s gun which we have obtained from his 
work on machine guns. We have further 
applied to him in order to bring our informa- 
tion up to date. There may > other good 


designs, but we haveselected this as being the gunat all events 


orde 


experimentally in considerable numbers for the 


British service. It is a good gun, and Nordenfelt’s steel 
bullets were, we believe, under experiment for some time 
before others in this country ; in fact, in this matter we 
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may fairly consider that he has taken the lead. Experi- 
ments were carried out with satisfactory results at Ports- 
mouth to ascertain whether |. ships’ boats could bear 
the strain of firing and working a Nordenfelt 2-2in. 
6-pounder gun, the first of an order for sixty-eight. 
Experiments with the same gun are in contemplation 





abroad, but up to the nt time the largest quick firing 
= employed by foreign powers is a 3-pounder, of which 

ifferent systems exist, including those ef Hotchkiss and 
Nordenfelt. 

Our illustrations show the Nordenfelt gun mounted in a 
ship’s boat; Figs. 1,3, 4, and 5 show the carriage and 
working parts more particularly. The gun itself, and the 
breech mechanism, is shown in Figs. 1 and 2, and all the 
small figures show details, with their names given. Fig. 1 
shows the gun in vertical section with the wedge home, 
Fig. 2 with the wedge released. The action isas follows:— 
By drawing the handle back the “action cam” moves 
round until the straight part of its slot engages the 
“wedge pin” and forces down the wedge which presses 
back the “firing pin” by means of its projections, and com- 
presses the “firing spring.” When the firing pin lug is 
clear of the trigger the wedge bearing acts on the upper 

i lug, forcing up the trigger, which catches and 
retains the firing pin. At the same time the extractor 
lever has been forced back by the “ extractor cam lever,” 
and the empty cartridge case is thus slowly started. Next, 
the wedge pin reaching the end of the cam slot—the 
handle still moving back—causes the breech block to fall 
back, and the tongue of the extractor cam lever coming in 
contact with the extraction lever ejects the empty case 
sharply. 

The loading and firing action is as follows :—The handle 
being pushed forward brings up and advances-the breech 
block, pushing a fresh cartridge into the barrel when it is 
home, the action cam slot forces the wedge into position, 
and lastly, the action cam acts on the under lug on the 
trigger, pushing it up, releasing the firing pin, and dis- 
charging the gun. Mr. Nordenfelt claims that the parts are 
few and he that there is but one spring, and that the 
working parts can be taken apart without tools, by simply 
withdrawing the firing handle. The charges are made 
up with steel shell or other projectiles, combined with the 
powder and cap in a metallic cartridge. The 2-2in. 
calibre is considered the largest size which can profitably 
be dealt with in this way. The charges are fed by hand. 

We have noticed that the recoil is the chief difficulty to 
be dealt with—Figs. 3, 4, and 5 show the iage in which is 
embodied the means by which this end is effected. With- 
out going into details, it may be seen that by means of 
jointed framework the gun recoils on a system producin 

el motion, and causing the lower end of a fork 

ever to act on the piston of a hydraulic and spring buffer. 
After recoil the gun returns to the firing position without. 
serious alteration in the laying. By this means a strong 
ships’ boat may be enabled to bear the firing of the gun, 
and a rapid rate of fire may be effectually delivered. 
Without deliberate aiming, about eighteen shots per minute 
is the maximum rate. At Portsmouth a gunnery officer 
actually fired three series of six shots each in from fourteen 
to sixteen seconds for each set of six shots aiming roughly. 
As to perforation, which, as we have seen, is of the highest 
importance against partially armoured or unarmoured war 
ships, at 300 yards range 4hin. of iron and 3gin. of steel 
have been perforated when striking directly. A 3in. steel 
plate was perforated at 60deg., and an inch steel plate 
struck at 15 deg. with the face of the plate. 

We may conclude by giving the answer Mr. Nordenfelt 
has kindly sent us to the question—for what special pur- 
poses he recommended this gun:— 

“ For naval purposes the quick-firing 6-pounder is espe- 
cially adapted for the light armament of all ships, and 
nome | so for the cruisers, merchant steamers, gun- 

ats, and despatch vessels, as well as for mounting in 
the larger boats of a ship, being comparatively light, 
occupying but little space, requiring only three men to 
work it, and being exeedingly simple, while this gun is 
exceptionally powerful for its size, has great accuracy of 
fire, and when mounted on its recoil carriage little or no 
strain is brought on the deck, bulwarks, bridge, or 
wherever it may be mounted. I would point out that it 
is most important that one and the same kind cf carriage 
be used for mounting this gun for every purpose for which 
it would be used in the Navy. This remark, though obvious, 
is necessary, as in the smaller ships, in merchant vessels, 
and in boats a recoil carriage must be used so as to reduce 
the strain occasioned by the firing of this powerful gun 
on the decks, &c., to a minimum, but which is not so 
necessary in the larger ships by reason of the greater 
strength of their decks, &c., and therefore here a non-recoil 
could, of course, be used. The 6-pounder gun on a wheel- 
carriage is also a most useful weapon for the defence of 
harbours, as with the recoil buffer attached to the gun 
itself, it can readily be adapted either to a fixed mounting 
in the works or to a field carriage, and in the latter case 
there is little recoil when the gun is fired. This feature 
especially recommends the gun for use in places which are 
defended by a number of small works connected by mili- 

roads, as the guns can be moved from one work to 
another, and thus enabling a fire to be opened on an 
enemy's vessel from constantly changing positions, and so 
parang the guns of the = being concentrated on the 
ttery of 6-pounder guns. The form of head of projec- 
tile is as follows: lid steel shot, and common shell 
ogival, struck with a radius of 24 calibres. The fuse is in 
the base, so as to leave the head strong for penetration. 
It also fires shrapnel and case shot. 

“The following is a list of the weights, &., of my 

6-pounder quick-firing breech-loading gun :— 


Calibre of gun ... ... . inches 2°2 
Weight of gun bia uiihiits acindh cme ewts. 5°5 
Weight of carriage (ship or boat) ... cwts, 4°4 
Weight of powdercharge ... ... ss Ibs. ~-2°375- 
Weight of projectile 2... 6. ue Ibs. 6 
Weight of bursting charge for chilled shell... grains 320 
Weight of bursting charge for steel shell ... oz, 4°2 
Weight of bursting charge for common shell oz. 3°8 
Number of lead bullets in shrapnel... 49 





Velocity, initial . f.s. 2010 
Velocity at 300 yards_—... f.s, 1807 
Velocity at 1000 yards ; f.s, 1408 
Velocity at 4000 yards’... ... f.s. 668 
Energy per at the muzzle foot-tons 44°2 
square inch of { at 300 yards... foot-tons 35°7 

tional area (at 1000 yards foot-tons 21°7 
of projectile / at 4000 yards foot-tons 4°9 








COMMERCIAL ELECTROLYSIS. 
No. I. 
By Pacer Hiees, LL.D., D.Sc. 


By commercial electrolysis we should, perhaps, generally 
understand those applications of electrolysis dealt with on 
a commercial scale. This meaning would not include 
electro-plating and electrotyping, which, although con- 
ducted as businesses in extensive works, are y arts. 
Under this broader view commercial electrolysis would 
bring within its scope the refining of copper and of lead, 
the production of magnesium and aluminium, the prepara- 
tion of tin-salts, the application to the manufacture of 
bleaches, and in bleaching, and the still more expansive 
field of obtaining crude or refined metals from their 
minerals by more or less direct electrical processes. 

During these latter years we have become accustomed 
to believe in the worth of applications of electricity to 
certain purposes of illumination, and the use of the 
telephone has to many become imperceptibly a habit, just 
as the telegraph insidiously undermined the commerce of 
thirty or twenty years bygone. All of these advances 
were, however, introduced by first steps made with much 
pomp and demonstrative show that did not always realise 
original intentions. With commercial electrolysis there 
has, on the contrary, been no excessive anticipation—in fact 
it has become a commerce before it has become known to 
the general world. There may be numerous readers of 
these articles by whom this statement may be accepted 
with some incredulity, but it is possible and absurdly easy 
to show its truth by reference to the works established in 
nearly every quarter of the globe for the carrying out of 
some one or more processes we have just defined. Nor 
arethese works mere laboratories nor large-scale experi- 
ments ; they have been put down as a rule with intelli- 
gent forethought, upon known laws, and with 
stringent regard to economy. The circumstances have 
compelled this. Unlike the electric light and the 
telephone, which were at first, at least, luxuries, these 
commercial applications of electrolysis found, antecedent 
to them, processes that have been the growth of ages, 
economically studied, with which competition was imme- 
diate and certain. And the knowledge required by these 
circumstances from those in direction of these works was 
of no mean order. It was necessary that they should be 
initially engineers as well as electricians and chemists; 
and their chemistry needed the study not alone of primary, 
but as well of secondary and little known effects. The 
science involved has needed, and needs, power to experi- 
ment wisely with a peculiar inductive ratiocination. — It is 
sin in this respect that we owe to one man, Faraday, 
the definite principles not only of the magneto or dynamo- 
electric machine, giving the power of electrolysis on a 
practical scale, but also of the widely different oe les, 
equally and more definitely rendered, of electrolysis 
itself. In this age of mathematical rule and symbolism, it 
is a striking instance of the power of pure non-mechanical 
induction. 

We will first deal with the metals and their refinement. 
The least application in this particular is to lead, as carried 
on in the works of the Electro Metal Retining Company, 
of New York, to which reference wiil be e in detail 
subsequently. The refining of copper occupies several 
works in England and on the Continent. Elkington, the 
inventor of practical electro-silvering and gilding, was the 
first to refine copper by electrolytic means. He employed 
alternate-current machines in which the current was 
rectified to one direction by a commutator, as distinguished 
from the collector of more modern continuous current 
machines. His patents bear the date of 1866, and are 
very clear, although there is no definite reference to the 
nature of the baths nor of the method of employing 
electricity. For ten years the electrolytic refining of 
copper has been practised by the North German Refinery 
at Hamburg; by Messrs. (Eschger and Mesdach, at Biache; 
by the Royal Foundries at Oker, in Saxony; od the 
Maison Lyon-Allemand, at Paris; by M. André, at . 
fort; by Messrs. Hilarion-Roux, at Marseilles; at the 
Moabite Works, near Berlin; and by the Elkingtons, at 
Swansea; and Messrs. Elliott, of Selby Oak, near Bir- 
mingham. Before entering on the consideration of con- 
ditions of economy for refining copper by means of electri- 
city, we will briefly describe how, as far as is possible to 
learn, the processes differ among themselves, in a general 
manner, as employed in the works mentioned. 

Pure’ coppers are chiefly used as conductors of electri- 
city, but electrolytically refined coppers have not the 
same high conductivity, because this conductivity depends 
on the nature of the metal and on the careful conduct 
of the operation. That copper at the present moment 
poe the highest reputation in this is manu- 

under the direction of Dr. Wohlwill, by the 
North Germany Refinery at Hamburg. Entrance for 
a of these works is strictly denied to the general 
public, and it is not possible to obtain details as to the 
processes. The daily production of these works is about 
2} tons—English—of chemically pure copper; and the 
copper treated contains very frequently precious metals 
that are recovered from the baths. In 1880 the return of 
fine gold from the Hamburg works was as much as one ton 
—English—a veritable gold mine. The current for this 
deposition is obtained from six Gramme machines—No. 1 
type—and by a special machine constructed for these 
works. This latter machine* has two collectors and‘four 
brushes, and each collector has twenty segments. The 
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convolutions of the coils of the armature are formed each 
of seven bands of copper, 10 millimetres, or 0.4in., wide, 
by about jin. thick. There are forty coils of this dimen- 
sion corresponding to the forty sections or segments of the 
two collectors, so arranged that each convolution is formed 
by two identical half-turns juxtaposed and soldered at 
their ends to a piece radiating from one of the sections of 
the double collector. The total resistance of this Gramme 
ring is 0:0004 ohm, and coupled in parallel, 0°0001 ohm. 

The speed of rotation of the armature of this machine 
is 500 revolutions a minute; and at this s the electro- 
motive force is equal to 8 volts when the coils are connected 
in series, and to 4 volts when connected parallel. There 
are eight electro-magnets, each 16°5in. long, with cores of 
4}in. diameter. On each core is wound, thirty-two times 
round, a sheet of copper, of width equal to the length of 
the electro-magnet, and ‘045in. thick. The resistance of 
the eight magnets in single series is 0°00142 ohm, and 
grouped in double series, 0°00028 ohm; so that the total 
resistance of the machine is 0°00038 ohm, or 0°00182 ohm 
as it is arranged parallel or in series. The total weight of 
copper is 1620 lb., and of the machine, about 49 cwt. Its 
normal output of current is 3000 amperes for 4 volts, and 
1500 ampéres for 8 volts electro-motive force, correspond- 
ing to 12,000 watts, or 7°4 watts per pound of copper—a 
very high efficiency. 

The current generated by this machine is led to the 
baths or vats in which the copper is deposited. The pro- 
cess of deposition is identical in principle in all of the 
works, It consists in employing as an anode the crude 
metal to be purified, the refined metal being received by 
the cathode. The bath of liquid in which the anode and 
cathode are immersed is usually a solution of sulphate of 
copper. It is needless to enter here upon the reactions, 
which are of the simplest character, described in any 
text-book. 

At the Hamburg works there are forty baths, arranged 
in two series of twenty. The surface exposed in each 
bath of soluble anode is nearly 325 square feet, or a total 
surface of 13,C00 square feet in the whole of the baths. 
The distance between the anodes and cathodes in the bath 
is about 2in. The copper is deposited to a thickness on 
the cathode of about j,in., and at the rate in all the baths 
of 67]b. an hour, or 17601b. a day, the machine working 
night and day. This rate of output of metal might 
appear small, but on reflection its true value is apparent; 
the product is pure, and the production is so constant that 
the machine has been working night and day for nine years. 
The motive power absorbed is Shout 16-horse power, or a 
consumption per lb. of pure copper produced of 0°4-horse 
power per hour. 

Besides this plant the same works employ two other 
series of baths, to the number of 120, connected in suc- 
cession. Each bath has anodes that expose about 160 
square feet of surface, the whole of the series of 120 baths 
having a resistance of 0°1 ohm. The current is furnished 
by two No. 1 Gramme machines, connected with each 
other in series, of 300 ampéres delivered at 27 volts. The 
quantity of copper put down is about 2000]b. per day of 
twenty-four hours, at an expenditure of 12-horse power, 
or about }-horse power per lb. of copper per hour. 

Dr. Wohlwill has specially designed his baths with the 
object of economy of motive power, and from long experi- 
ence has been led to prefer to work with large surfaces of 
cathode, and to have on these only thin deposits of copper. 
In the first installation mentioned the rate of deposit is 
only about 0°005 lb. per square foot per hour, or only 
0°00012in. per hour in thickness. In the other i a- 
tions this deposit has been still further reduced, and, as we 
have seen, with much benefit in economy of power ex- 

nded; it amounts to only 0°00004in. per hour. The 
ormer thickness corresponds to nearly 0'02in., and the 
latter to 0°006in. in a week of 156 hours of work. 

If we study these details as represented by the dimen- 
sions of the baths adopted in the other works, and in con- 
junction with the results obtained by Becquerel, Gramme, 

Sprague, and other authorities, we shall be able 
to arrive at sufficiently accurate estimates of the cost price 
of a pound of copper as refined by the electrolytic method. 








FOREIGN TORPEDO VESSELS. 


ConsIDERABLE interest attaches to the various types of 
torpedo despatch boats now building in England and in 
France. These craft vary in displacement, from the 
321 tons of the French Bombe to the 1500 tons of the 
British Scout, and may be regarded as a compromise be- 
tween a sea-going torpedo boat and an unarmoured cruiser 
—combining the torpedo armament, speed, and lightness 
of construction of the former, with the artillery armament 
and seaworthiness of the latter. To Herr Dietrich, Chief 
Constructor of the German Navy, is due the merit of 
having first introduced this type of vessel into the war 
navy, viz., the Blitz and Pfeil, designed in 1879 and 
launched in 1882, which may be ed as the proto- 
types of their English and French classmates. The 

rincipal dimensions, &c., of these vessels are: Length 
tween perpendiculars, 245ft.; extreme breadth of beam, 
32ft.. Gin.; depth in hold, 19ft. 10in.; draught of water, 
13ft. 6in.; displacement, 1382 tons; material of hull, steel ; 
rig, two pole masts. They are popes by twin-screw 
engines, those of the Blitz developing 2816-horse power, 
and aetving the vessel at a speed of 16°3 knots a hour. 
Their armament is composed of one 4fin. and four 3jin. 
Krupp breech-loaders, four Hotchkiss machine guns, and 
under-water apparatus for discharging Schw ‘opf tor- 
oes. The British torpedo cruisers Scout and Fearless, 

at present building at Glasgow and Barrow, ey 
are 220ft. in length, 34ft. in breadth, and 11ft. in depth, 
with a displacement of about 1500 tons. They will be 
fitted with twin-screw engines of 3200-horse power, which 
are estimated to propel them at a speed of 164 knots per 
hour.: ,Each vessel will mount four 5in. breech-loading 
six machine guns, and will be supplied with an 
of torpedo-di ing apparatus, The 
French Government have under construction no less than 
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twelve torpedo yo boats, of which the four vessels of 
the Condor t uilding at Rochefort and Toulon, are 
the largest. They measure 223ft. in length, 29ft. 2in. in 
breadth, and draw 14ft. of water, their displacement being 
1268 tons. The engines, twin-screw, are calculated to 
develope 2000-horse power, giving the vessels a spee of 17 
knots per hour. The Condor and her sister ships will 
each mount five 4in. steel breech-loading guns, and be 
fitted with five torpedo-launching tubes. Considerably 
smaller than the above are the Bombe and her seven sister 
ships, which are rapidly approaching completion in French 
private dockyards, The principal dimensions, &c., of these 
craft are: Length, extreme, 196ft.:10in.; length between 
perpendiculars, 180ft. 6in.; extreme breadth of beam, 
21ft. 6in.; draught of water aft, 6ft.; displacement, 321 
tons; horse-power, 1800; estimated speed, 17 knots per 
hour; armament, two 4jin. jaan ages | guns, three 
machine guns, and two torpedo tubes. Like the vessels 
of the Condor type, the Bombe and her consorts are pro- 
vided with three pole masts, with a rig similar to that 
supplied by Messrs. Sir W. G. Armstrong, Mitchell, and 
Co., to their well-known Elswick cruisers, which will 
enable them, under favourable circumstances, to cruise 
under sail alone. Should these small torpedo cruisers 
realise the expectations of their designer—which is, espe- 
cially as poder mye a matter of some doubt—they will 
ee very useful vessels. In the event of hostilities with 

ngland, they would by day render the Channel and all 
our ports unsafe for merchant vessels, whilst by night 
they would prove dangerous antagonists to even our most 
powerful ships of war. We have at present no vessels in 
our Navy capable of chasing the small French torpedo 
cruisers into shallow waters, and fighting them, when 
brought to bay, with prospect of success. Our first-class 
torpedo boats are, it is true, possessed of the requisite rate 
of speed, and a sufficiently light draught, to enable them 
to overtake their French opponents; but their single ma- 
chine gun would prove no match for the heavy armaments 
carried by those craft. Then, in, the British Navy 
includes only some twenty-five first-class torpedo boats, 
averaging 33 tons and 500-horse power, whilst France has 
twenty-two boats averaging 44 tons and 1000-horse power, 
and twenty boats averaging 31 tons and 700-horse power. 
It is not, however, the French Navy alone that is superior 
to ours in hi ary: boats, for Italy has forty first-class 
boats, the smallest of which has a displacement of 35 tons, 
whilst Germany also has thirty-five such craft, averaging 
65 tons each. There is a general tendency among foreign 
naval authorities to solar their first-class torpedo boats 
as seaworthy as possible, and to arm them with long-range 
guns, so that they may take the place of cruisers in time 
of war; in which capacity they will, no doubt, prove far 
more serviceable than the heavily-armed but slow gun- 
boats and gun-vessels which at present swell the list of the 
British Navy. The 3in. long Krupp and the 3bin. 
Uchatius gun are now mounted on several foreign first- 
class torpedo boats in the place of machine guns—the 
= armament being carried at a slight sacrifice of 


In the matter of torpedo boat warfare the Austrian Navy 
is, perhaps, the most advanced of any European service. 
This is, no doubt, due in a great measure to the circum- 
stance that Austria cannot compete with her rival in the 
Adriatic and Mediterranean—Italy—in the creation of a 

werful ironclad fleet, and that she is compelled, there- 
ore, to act on the defensive. At present the Imperial 
Navy commands ten large sea-going torpedo boats, built by 
Yarrow and Co., and several craft are now under construc- 
tion at Poplar; but the most remarkable vessels are the 
two torpedo boat chasers building at the Elswick yard of 
Messrs. Sir W. G. Armstrong, Mitchell, and Co. These 
vessels are of considerable size, having displacements of 
several thousand tons, and are protected by an under- 
water armoured deck. They will be provided with very 
gine twin-screw engines from the works of Messrs. 

and*W. Hawthorn, and as their main object is the 
attainment of an extraordinary high rate of speed, they 
are necessarily of a very light torpedo boat-like construc- 
tion, so that their armament will be limited to guns of a 
small calibre.- They will each mount two 4jin. steel 
breech-loading Krupp sue thirty-five calibres long, and 
ten 47 millimetre Hotchkiss revolving machine guns, 
besides six Whitehead torpedoes. The designs of these 
vessels have been worked out by Mr. W. H. White, of 
Messrs. Sir W. G. Armstrong, Mitchell, and Co., and it is 
a that they will attain an unprecedentedly high 
rate of speed, which, indeed, will be no more than requisite 
if they are to fulfil their mission as “torpedo boat chasers.” 

In view of the great activity exhibited by foreign naval 
Powers in the perfection of their torpedo t—from 
second-class boat to cruiser—it is satisfactory to note that 
our Admiralty have determined to augment the Scout 
class by éight vessels, but the question naturally arises, 
“ What = are these vessels destined to perform in the 
event of a naval war?” In answer to this it may be 
observed that the Scout will have the same duties to 
fulfil as the French and German vessels of the Condor and 
Blitz types, 7.¢., to prey upon an enemy’s commerce, and 
to fight only when absolutely necessary. But where ‘is 
the metcantile navy against which the Scout and her nine 
consorts can be let loose? Mr. N. Barnaby, in a recent 
pa r on the Navy, ridiculed the idea that we should 
ollow the French plan of armouring line-of-battle iron- 
clads along the entire water-line, yet within the last few 
years we have followed the French Navy for better for 
worse, from forced draught to barbettes, &c. If foreign 
innovations, improvements, or new types of vessels present 
features worthy of adoption jog should certainly be 
introduced into the British Navy, if compatible with the 

uirements of the service; but we fail to notice that our 
Admiralty has successfully followed foreign prototypes so 
far as the Scout class is concerned, as the following data 
show, viz.:—Blitz, German, 1382 tons—speed, 16°3 knots; 
Condor, French, 1260 tons—speed, 17 knots; Scout, British, 
1430 to 16 knots. The armaments of these 
vessels have y been given. For the Le 95 of com- 
parison, wé add the chief particulars of a couple of Elswick 





cruisers, built some years back on the Tyne for foreign 
Governments, viz.:—Tchao Yung, Chinese, 1350 tons— 
ed, 16°8 knots; Tsukushi, Japanese, 1460 to > 
17 knots, These vessels each mount two 10in. two 
Sin. Armstrong breech-loaders, besides machine guns, the 
total weight of metal fired at each discharge—to use an 
ancient mode of comparison—being upwards of 800 lb., as 
against about 184 Ib. of the Scout. It will therefore be 
seen that it is in the power of any of the above four foreign 
vessels either to avoid or fight the Scout, as they ma 
please, but that vessel is not so fortunately circumstanced, 
as she can neither overhaul the weaker nor avoid the more 
ae ger cruisers, It may be advanced in favour of the 
cout that she is intended to serve simply as a despatch 
bee i ae it — found that, in time of a service 
will devolve chiefly upon sea-going torpedo boats—a t 
of craft which, as go ane ma pia ta 
by the British Admiralty, It is true that the designing 
and construction of swift torpedo boats are specialities 
which can only be carried out successfully by private 
firms, whose continual practical experience enables them 
to accomplish results which are necessarily unattainable by 
Government establishments. Yet our Admiralty are within 
easy reach of the two B rors in torpedo-boat builders in 
the world, whose unaided designs have gained for them the 
atest compliment, viz., universal imitation; and it 
should, therefore, be clear that we could, with the necessary 
energy, soon have an efficient flotilla of sea-going torpedo 
boats at our disposal. To follow the French in construct- 
ing a number of vessels of the Bombe type would, no doubt, 
be rash in the extreme; but when we review the latest sea- 
ing torpedo boats built by Messrs. Yarrow and Messrs. 
Thornycroft for foreign Governments, we see no reason 
—_ such craft—armed, for instance, with a long range 
and a machine gun—should not prove far more valuable 
additions to the Royal Navy than slow gun-vessels and 
gunboats, which seem destined to act the part of the ten- 
gun brigs of the old French wars. 

It is probable that the present year will bring us a series 
of interesting armour-plate experiments both in England 
and on the Continent. Outside of Italy and the w of 
the Creusot Company, all other authorities on the subject 
of armour are by no means satisfied that a proper decision 
has been come to in regard to the late trials at Spezia; 
indeed, it is maintained by the leading continental service 
press that the decision has been carried out in direct 
variance with the results of the tests. Be this as it may, 
the Italian authorities are satisfied that the compound 
plates absorbed a vastly greater amount of the energy in 
the projectile than the steel plate did, and the ge of 
the steel shell through the latter in a state that + would 
have carried the bursting charge into the ship has been 
regarded with alarm by naval men of all ranks. It is 
generally a that in every case of competition 
with steel plates, where their thickness has been under 
14in., this oe plate has far mires ae the steel as a 
protection, and it is, therefore, now sought to get them so 
made that they will not break through when struck by 
such enormous energies as in the case of Spezia. A 12in. 
compound plate backed by masonry did, in September, 
1883, resist the 80-ton gun Pay and not break through. 
Consequently, it is now decided that an experiment will 
shortly be made at Shoeburyness with a Wilson compound 
plate 12°6in. thick, hashed Sy an iron plate 6°4in. thick or 
19in. of armour, the two plates being separated by 2in. of 
the hardest wood. This combination will rest on 5in. of 
timber placed on two skin plates, each jin. thick, and will 
be fired at with the 80-ton gun. It has been shown by 
experience that such plates will not be broken up when 
struck, and if the combination only resists perforation, of 
which there is every probability, an armour will have been 
obtained that will break up and arrest the shell. It will 
need a stronger structure any system of armour made 
up of single plates only, because the inside plate will over- 
lap the butts of the out plates—break joint, in fact—and 
the whole will be considerably cheaper than armour made 
up of steel or compound plates only. This arrangement of 
armour and backing is designed for line-of-battle ironclads 
of the first order, whilst for cruising ironclads the single 
compound plate with ordinary backing will be ‘retained, 
as a 12in., or even 10in. plate will afford ample protection 
against any but the very heaviest ordnance at present 

oat. That such is the opinion of our own as well as of 
most foreign Admiralties may be gathered from the fact 
that the Argentine Republic, Austria, Brazil, China, 
Denmark, Germany, Holland, Russia, Sweden, Turkey, 
and the United States are protecting their latest armour- 
clads with compound plates of 12in. and under, whilst 
France and England have adopted 10in. compound plates 
for their armour-clad cruisers of the Bayard and Warspite 
types. It is a fact worthy of note that the barbette m 
of mounting heavy guns, which was first introduced into 
the denied navy by the French Admiralty, and which 
has since then been widely adopted by other Governments, 
including our own, is now being — with disfavour, 
and even apprehension, by many of the most experienced 
naval architects and officers. The British Admiralty, 
after laying down six barbette ships, have come to the 
conclusion that the revolving turret is the right thing, and 
the new armour-clads are accordingly to be turret vessels. 
The Chief Constructor of the German Navy has also, 
apparently, discarded the barbette system, for the Olden- 
burg, launched a few weeks back, is a casemate vessel, 
whi Messrs, Samuda Brothers retained the turret 
system in the Riachuelo and Aquedaban. The chief 
objection brought forward against the plan of barra, 
heavy guns in open barbettes is the demoralising an 
destructive effect produced on the guns’ crews by 
continuous discharges of shell and machine gun fire, 
which would naturally be directed by an enemy against 
the unprotected armament of her opponent. Experiments 
to this effect were carried out during the late manceuvres 
of the German and Russian fleets in the Baltic, when it 
was clearly shown that the many undoubted advan‘ of 
the barbette system were tly outweighed by thedraw- 
back referred to above. Twas further ascertained that 
a thin steel covering, proof only against machine gun fire, 
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was insufficient to the ers, unless, as in the 
case of the new Chinese iron the protective shield 


assumes the form of a turret, combining all the disadvan- 
tages of that system with those of the barbette. Then, 
again, the plan of placing the barbettes under an armoured 
bridge of great strength has not proved successful, as that 
structure serves asa cul de sac for machine bullets 
and shells, whilst, if struck by a heavy B sama it is 
liable to overwhelm the guns beneath with splinters and 
other débris. 

A foreign Government constructor has recently prepared 
the plans of an ironclad which will combine the casemate 
and turret systems in one vessel. Such a combination is 
not new in itself, but the design in question presents 
several features which must be ab as novel. The 
vessel is an armour-clad of moderate dimensions, ——— 
four 94in. steel breech-loading guns, 35 calibres long, an 
two 10}in. guns, 20 calibres long. The latter are carried 
in a central fixed battery, whilst the former are mounted 
in two revolving turrets, placed at either end of the case- 
mate. This battery, or casemate, is simply an adaptation of 
the well-known Mackrow system, as applied in the iron- 
clads Vasileos Georgios and Vasco da a, but certain 
modifications have been introduced in view of the length 
of the guns. There are not wanting further instances to 
prove that the barbette system has outlived itself, as 
regards line-of-battle ironclads, and that these vessels 
should be well protected by armour at all vital points, 
among which must be included the gunners and guns. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Thursday and Friday evenings, the 29th and 30th ult., 
the annual general meeting of the Institution of Mechanical 
Engineers took place in the theatre of the Institution of Civil 
Engineers. After the reading of the minutes of the previous 
meeting, the retirement of Mr. Isaac Lowthian Bell, F.R.S., from 
the chair, to whom a vote of thanks was appropriately proposed 
by Mr. Ramsbottom, and the assumption of the chair by the new 
President, Mr. Jeremiah Head, who, in well chosen words, spoke 
of the honour he thought it, to be placed in the position of 
President of that Institution, Mr. Robinson was called upon to 
bring forward a resolution which was upon the agenda paper 
under his name. The whole evening was occupied on a discus- 
sion of this motion which related entirely to the organisation of 
the Institution. 

On Friday evening the second report of the Research Com- 
mittee on Friction was read, and a final report on experiments 
bearing upon the question of the condition in which carbon 
exists in steel, by Sir Frederick Abel, F.R.S., was also read. 
It is not necessary to reproduce this report, but we may say 
that the conclusions reached by the author are chiefly in 
regard to characteristics, isable by chemical examination, 
which are exhibited by different portions of one and the same 
sample of steel presenting marked physical differences conse- 
quent upon their exposure to the hardening, annealing, or 
tempering processes, are that—(1) In annealed steel, the carbon 
exists entirely, or nearly so, in the form of a carbide of iron, 
of uniform composition (Fe, C or a multiple thereof), uniformly 

i through the mass of metallic iron. (2) The cold-rolled 
samples of steel examined were closely similar in this respect 
to the annealed steel, doubtless because of their having been 
annealed between the rollings. (3) In hardened steel, the 
sudden lowering of the temperature from a high red heat 
appears to have the effect of preventing or arresting the 
separation of the carbon, as a definite carbide, from the mass 
of the iron in which it exists in combination; its condition 
in the metal being, at any rate mainly, the same as when the 
steel is in a fused state. The presence of a small and vari- 
able pruportion of Fe; C in hardened steel is probably due to 
the unavoidable and variable extent of imperfection, or want 
of suddenness, of the hardening operation ; so that, in some 
slight and variable degree, the change due to annealing takes 
place prior to the fixing of the carbon by the hardening 
process. (4) In tempered steel, the condition of the carbon 
is intermediate between that of hardened and of annealed 
steel. The maintenance of hardened steel in a moderately 
heated state causes a gradual separation—within the mass—of 
the carbide molecules, the extent of which is regulated by the 
degree of heating, so that the metal gradually approaches in 
character to the annealed condition; but, even in the best 
result obtained with blue-tempered steel, that approach, as 
indicated by the proportion of separated carbide, is not more 
than about half-way towards the condition of annealed steel. 
(5) The carbide separated by chemical treatment from blue and 
straw-tempered steel has the same composition as that obtained 
from annealed steel. 

The discussion upon this paper added nothing to it worthy of 
remark, and it was followed by a paper on “ Recent Improve- 
ments in Wood-cutting Machinery” by Mr. George Richards. 
This described some machines and a number of detail improve- 
ments in others. Papers on the “History of Paddle-wheel Steam 
Navigation,” by Mr. Henry Sandham, of London, and a descrip- 
tion of the “Tower Spherical Engine,” by Mr. R. Hammersley 
Heenan, of Manchester, were postponed until a future meeting, 
as there was not time left to deal with them. 








NoVEL APPLICATION OF THE DIVING DRESS IN A BURNING COAL 
Mrivnt.—In the important coal mining district of Polnisch-Ostrau, 
in Austria, a destructive colliery explosion took place last June, 
the result being that one of the pits caught fire, and has been burn- 
ing ever since. It was impossible to resort to the extreme measure 
of putting out this conflagration by sinking the pit under water, as 
that would have meant flooding the deeper pits in the vicinity 
and ruining the whole district. In this dilemme the engineer 
in charge determined to obtain a number of diving dresses, 
with the help of which workmen descending into the deadly 
atmosphere of the mine, could be readily — with fresh 
air from the surface and could perform the task of bricking up the 
burning galleries in safety. The fire had assumed such 
dimensions within a few hours after breaking out that in hurriedly 
erecting the walls to cut off the Wilhelm pit, from two of 
the nearest pits, an engineer and two workmen lost their lives, 
The diving dresses having been obtained from Bremen, several 
workmen having put them on, were let down the Wilnelm 
shaft with the requisite building materials, and began the work of 
isolating the burning portions of the mine by building strong walls 
of cemented masonry. The operations, which were not oe 
without great difficulty, had to be carried on for several months, 
but were at length completed with safety, and with such success 
that a few days ago the miners were able to resume work in the 
still burning mine. Herr Mayer, to whom the credit of this pro- 
mising innovation in the use of the diving apparatus is due, holds 


the office of chief engineer to the Austrian North-Western Railway 


Company, who are proprietors of the collieries at Polnisch-Ostrau. 
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SEWERAGE WORKS, ABERGAVENNY. 


MESSRS, DUDLEY AND DE SALIS, WESTMINSTER, ENGINEERS. 





THE town of Abergavenny, containing 6940 inhabitants, and 
situated on the north bank of the river Usk, was some years 
back sewered on the combined system, the sewage being treated 
by filtration through charcoal. The effluent obtained in this 
manner being very unsatisfactory, and a considerable extension 
of the system being n 
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constant use, and the following analysis of the crude sewage and 
effluent water shows that they have been able to meet the 
demand made upon them. The analyses are by Mr. J. W. 
Gatehouse, F.LC., and give sewage and effluent water in parts 
per 100,000. 





ecessary 
on account of the growth of the 
town, Messrs. Dudley and De 
Salis were, in 1879, instructed 
to prepare a scheme for the 
jal sewerage of the town, 
and to advise as to the best 
method of treating the sewage. 
Improvement Commis- 
sioners, acting under their 
advice, laid during the year 
1882 five miles of stoneware 
pipe sewers varying in size from 
9in. to 2lin., and prepared a 
field on the south side of the 
river, 11 acres in extent, for the 
treatment of the sewage by land 
filtration. We now give some 
engravings illustrative of the 
work, 


Fig. 1 shows the relative posi- 
tion of the town and of the filtra- 
tion area ; the new sewers are 
shown by full and the old by 
dotted lines. It will be seen that 
the new system is so designed as 
to intercept the old sewers, and 
to convey the whole sewage of the 














town to the filtration area by 
gravitation. Manholes andlamp- 
holes of the ordinary type are 
put in where required, the former being in every case pro- | 
vided with flushing valves. The outfall sewer—a 2lin. pipe | 
—is laid below ground to the river Usk, over which it 
is carried by an iron bowstring foot-bridge, erected for 
the purp»se, having a clear span of 130ft.10in. The 
engravings of this bridge we shall publish in our next impres- 
sion. The bridge and pipes, the latter being of cast iron with 
turned and bored joints, weigh 25 tons. From the bridge the 
sewer is carried over the low-lying land on the south side of the 
river on brick flood arches and an embankment to the filtration 


area. 

The filtration area—Fig. 3—is laid out in six level beds 
divided by puddle banks. By means of sluices the sewage can 
be ponded back in concrete carriers—Fig. 4—having level over- 
flow lips, and thus each bed can be evenly flooded. The beds 
average one and a-quarter acres each in extent, and each contains 
10,000 cubic yards of effective filtering material. The soil is a 
sandy loam, and therefore well suited for the purpose. The 
dry weather flow of sewage is 230,000 gallons daily, or 
33 gallons per head of population. As much surface and 
subsoil water is admitted to the sewers through the old 
system the wet-weather flow is heavy, amounting at times 
to as much as a million gallons daily. The sewage being 
applied to the filters in rotation, they have therefore to 
cleanse from 23 to 100 gallons of sewage per cubic 
once in six days. The beds are cropped with rye grass, which 
yields a small return. The system has now been in operation 
for nearly two years, and the filters have been found to work 





ly, producing at all times a clear and odourless 
effluent. During the past summer four beds only were in 


New Sewer Shewn thus «22... Old Sewers Shewn Uursg —.20”-—”. 
ABERGAVENNY AND THE SEWAGE FILTRATION AREA. 


In the analysis below the abstraction of all solids in suspen- 
sion from the sewage proves efficient filtration, and the great 
diminution in ammonia and in the oxygen consumed in oxidi- 
sing the effluent over that required for the clear sewage points 
to a very high degree of purification which will compare 
favourably with the standards attained by other towns. The 


Analysis of Sewage and Effluent. 











| Oxygen re- | 
Solids in Solids in | “ouired to Free | 
| suspension. solution. To idinn. ammonia. 
Crude sewage. 31°60 47°14 2°00 2°43 
Effluent water. 0°00 80°63 0514 =| ~=«0°314 





sewers were laid and the filtration area prepared by Mr. A. 
Palmer, of Birmingham. The bridge was erected by Messrs, 
Brettle and Co., of Worcester. The execution of the works 
‘was supervised throughout by Mr. Jonathan Haigh, the town 
surveyor, under whose charge the system has been since its com- 
pletion. The cost of the scheme was £11,000. 








GRAVITY FRICTION CLUTCH. | 
Tue object of the invention recently patented, here illus- 
trated, is to provide a clutch for a mowing machiné—or any 
other machine requiring a clutch—that will be noiseless and will 
take up all lost motion, in order that the knives may begin to 
operate the instant the wheels move, thus preventing the 











machine from clogging or leaving any grass standing. It is also 
designed for use upon horse rakes, sewing machines, &c.; when 
used upon the former, it causes both wheels to begin working 
at the same time, thereby peters No Leyes | of the shafts 
against the horse, as in the case with a pawl-and-ratchet device. 
The disc C is recessed inside, and has a hub formed with a set 
screw, by means of which it may be rigidly secured to the shaft. 
The disc B is formed with a cam B' upon its inner face. Neatly 
but loosely fitting the recessed inside of the disc are the disc 
segments E. When the disc C is revolved in the direction of 
the arrow, the excentric hub B! binds against the segments E, 
and the loose disc B is revolved in the same direction. When 
the disc C is moved in the opposite direction the segments will 
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not bind, but be carried around in the disc. he and 4 show 
the same idea differently carried out. The circular plate is pro- 
vided with a triangular-shaped hub formed of three excentric 
arcs and three tangents, the latter meeting the arcs at the 
centres of the sides of the triangle. The recessed disc carries 
three disc segments, which ‘bind against the triangular hub 
when revolved in one direction, and which are carried around 
when the direction of revolution is reversed. These clutches 
will not exceed in expense the ordinary pawl-and-ratchet, and 
are durable and effective in ion. Additional particulars 
may be obtained by addressing the inventor, Mr. Anson D. 
Simpson, of Niverville, N.Y.— Scientific American. 
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HYDRAULIC CRANES—PORT OF BUENOS AYRES. 


CONSTRUCTED BY MESSRS. JOHN ABBOT AND CO., GATESHEAD-ON-TYNE. 
(For description sce page 96.) . 
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THE BURSTING OF H.MS. ACTIVE’S GUN. 

Tue Committee appointed to investigate this question 
consists of the following naval officers :—Admiral Luard, 
C.B. (President), Captain Ward, C.B., Captain Wilson, 
V.C., and —— Arbuthnot (Secretary); Sir F.. Bram- 
well, and Colonel Renee, R.A., and Colonel Owen, 
R.A., complete the number of the Committee. 

The circumstances under which the gun burst on board 
the Active corvette are briefly as follows :—This ship's 
original armament consisted of 64-pounder muzzle-loading 

The gun in question, a Gin. breech-loader, 
Mark IL, consisting of a steel inner tube and wrought iron 
jacket, of figure and dimensions shown in Fig. 1, was 
issued with others, and was fired to test the fittings 
rather than the piece itself, on November 13th last at 
Portsmouth, in the usual manner. The gun was made 
at Elswick, and proved with a battering charge of 
34 1b., examined, lacquered, and issued for service in 1883. 
It had remained in Devonport until it was finally issued, 
and fired on board the Active as described above. The 
ae was only the so-called full charge of 17 lb. P2 
wder, which is only half the battering charge. It was 
Fred with a common shell, filled with water to make 
up the — of the charged shell, namely, 100 1b. 
e gun been proved in the Arsenal with a bat- 
tering of 34 1b, and yon ered examined 
and repo! When fired on the Active the 
gun broke off at the chase at a length ing from about 
Glin. to 65in. from the muzzle, consequently the fragments 
were all lost overboard. The fracture of the metal ans 
perfectly sound and good. It is, therefore, difficult to 
understand how the accident took place. It must have 
arisen from some cause which would, on the face of thi 
be thought improbable. It is n to consider 
all possible causes, however unlikely. The following 
suggest themselves: (1) A flaw in the steel developed by 
f, but not visible ; (2) an injury suffered by the gun 
in transit; (3) an obstruction caused by something lying 





in the bore ; (4) by an actual tompion left in the muzzle 
of the piece. ing a breech-loader, the suggestion is | 
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naturally made that either the tompion was left in, or that 15°5 oz. 
e must have been left in the bore which | marked obstacle, su 
jammed the shell. There is evidence that three or four | 


some oO 


officers had looked up the bore, also the full complement 


of tompions issued is found complete. This disposes of | charge and projectile as before 


the pressure was only 3°3 tons. No. 9 had a steel wed 
substituted for the wrought iron wedge hitherto employed. 
This was O'2in. thick and O‘Sin. broad. It was made of 
tool steel. The ure was still only 4°4 tons in chamber 
and 4°0 tons on shell. No. 10 was fired with a half-round 
file laid along the bore near the usual place, It was 
0°18in. thick and 7‘din. long, including a tang of 2in. The 
ure rose to 4°7 tons in chamber, and 4°3 tons on pro- 
jectile. None of these rounds produced any further effect 
than a perceptible indentation along the bore, and ina 
straight line, the projectile being, in the case of the file, 
cut longitudinally. One of the wedges was elongated to 
the extent of 0°75in. Two of the projectiles broke up 
against old shot in the butt. Careful measurements 
showed a very slight enlargement of the bore. No. 11 
round was fired with a steel wedge’ 0°35in. thick, 5°75in. 
long. The projectile was recovered with a groove cut in it, 
shown in Fig. 2. Very good arrangements were made by 
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the Royal Engineers for the recovery of the shot and 
wedges. A lead sheet was placed close to the front of the 
butt, in order to stop the wedges or small fragments, 
and access to the: butt was got by cutting in from 
one side, the shot’s position being localised by boards, 
which showed where it had through them. 
The gun-metal “bush” of the shell was broken—vide 
Fig. 2. The pressure was 5°3 tons in the chamber and 44 
on the gauge in the shell’s base. No. 12 was fired with a 
steel cold chisel; length, 79in.; breadth, 0°806, increasing 
up to Q°857 at the thin end; depth through, 0°661; weight, 
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In looking up the bore this formed a very 
as could only be missed by any one 
who merely glanced up to see if a tompion was in the 
muzzle and was content to see daylight. On firing with 

the shell was broken up. 


No. 4; but it has been found that a small object may | The cold chisel was recovered in a condition shown in 


easily escape observation. Indeed, it was found that | 
when an ordinary cedar pencil was placed longitudinally | 

ear the muzzle, it was so little visible in a bright, clear 
dore, that anyone looking up from the breech was more 
— to declare all cc th gpa . . 1 

ing so, it was su t something might have | 
been held firmly in the lacquer and Poa: por 
The first branch of inquiry set on foot by the Committee | 
was, therefore, on this question. 


! 
A gun, as nearly corresponding as possible to that which | 
hed. ‘bur 


urst, was selected from store, namely, a Gin. | 
Mark ILI. made at Elswick in 1883, which had been 
proved and had been since that time in Devonport, and | 
of which the lacquer was hard and in somewhat the same 
condition as that of the gun which had burst. A series 
of rounds were then fired from this piece to represent in 
succession supposed cases of obstruction such as might 
possibly have occurred with the Active gun. The gun 
was mounted in the bomb-proof chamber used for the | 
Thunderer gun in 1880 for the trial. No. 1 round was. 
fired oy 54 with a charge and projectile similar to those | 
used on the occasion of the accident; that is, with a charge | 
of 17 lb. and a common shell. 
It was doubtless right to fire this round for the sake of 
completeness, and because the supposition would be that 
this represented the round fired on board the Active, so 
far as was perceived by the detachment, The pressure in 
the chamber shown by a crusher gauge was 5°0 tons per 
square inch. The bore was carefully examined after each 
round, gutia-percha impressions being taken of any 
scoring or other injury observed during the trials. 
Naturally there was nothing to record at first. Round 2 
was fired with charge and projectile as before, but with 
the addition of some cotton waste put in with lacquer 
in the part of the bore where it was supposed the obstruc- 
tion may have existed. This could only be estimated by 
inspecting the broken tube and guessing the length of the 
splinters that had been forced outwards hinging on the 
points at the front end of the portion of the tube left 
intact, This seemed to indicate a portion about 2}ft. from 
the muzzle—vide A in Fig. 1. The re in the 
chamber was 42 tons. The third round was fired with 
the same nature of ammunition, but with two handfuls of 
sand in the bore at the spot above indicated—that is, at 
the bottom 23ft. from the muzzle. Pressure in chamber, 
40 tons. Round 4 was fired with similar ammunition, 
but a wrought iron wedge, O-05in. thick and Sin. 
long was laid in the bore. Pressure registered on 
pressure gauge in chamber only 43 tons, and on base 
of projectile 4-2 tons. No. 5 differed from it only in the 
wedge being O'lin. thick; pressure, 4:4 tons in chamber, 
5°0 tons on base of shell. No. 6 had a wedge 0°15in. thick 
and 0°25in. broad ; pressure, 3°9 tons in chamber, 4-2 tons 
on shell base. No. 7, wedge 0°25in. thick and 0°25in. 
broad ; pressure, 4-2 tons in chamber, and the same on the 
projectile. No. 8, wedge 0-35in, thick and 0Sin, broad; 





_and while this was a conti once 
call for consideration in former days, it appears possible that | could 


Figs. 3and 4. This obviously had suffered violent com- 
pression, and had wedged the projectile head tightly, 
although it had not been sensibly lengthened. The 
pressure was registered as°4°6 in the ber. The 
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cold chisel forms the end of the first series of trials, 
that is, those on obstruction from an obstacle being in the 
bore. As far as they may be taken as representative, they 
indicate that a wedge up to a certain size cuts its way 


| into the projectile with but slight injury to the bore. 


Above this size it probably wedges the projectile, but 
relief ,is afforded by the breaking up of the shell. Of 
course the behaviour of one projectile and gun cannot be 
taken as conclusive of how another projectile and gun 
might act. A Palliser projectile would doubtless try a 

iece much more severely than a common shell, because it 
is much more difficult to break it up. The object of the 
committee is not, however, to investigate abstract possible 
contingencies, but only, the possible circumstances under 
which the Active gun burst, and the impossibility of 
dealing exhaustively even with this field of inquiry is 
apparent. The fact of the pressure not rising pe gr 
some, but the projectile with its momentum might, if 
checked by a wedge, carry away metal offering consider- 
able resistance ‘without generating excessive pressure. 
Moreover, it may be seen that fracture occurred at a = 
of the gan which is not intended to bear the strain, which 
might be normal for the breech with a attesting Poeree. 
Of course the pressure with half that charge, which was 
undoubtedly the charge employed in this case, is a different 
matter. nless the ure at the — where the 
obstruction lay rose above that at the breech, it follows 


that the gauge could not record it. 
The next ch of the inquiry is as to the supposition 
of the gun having suffered injury in transit—classed above 


as No. 2 possibility. It is known that it met with a fall, 
mcy that never seemed to 


modern guns, owing to their great length, may be liable 
to injury in this way. 
The gun was now taken to the Gun Factories, and after 
examination, which revealed nothing more than slight 
cutting inte the surface of the bore at the seat of- the 





wedges, it was subjected to the following tests, with a view 
to learn the effect of falls in transit, although it may be 
observed no evidence can be discovered that any mishap 
at any time occurred to it. This was pele | out on 
Monday, February 2ad. 

Test 1: The muzzle of the gun was raised, the breech 
resting on the ground till the axis was inclined -at 45 deg., 
when it was suddenly let fall, striking an iron cdil or 
cylinder at B, Fig. 1, 4in. from the muzzle. No sensible 
deformation could be detected. Test 2: The muzzle of 
the gun was similarly raised, and the block was placed to 
catch the gun at D, 4ft. Gin. from the muzzle, and the gun 
was let fall. Beyond slight bruises on the exterior, no effect 
could be seen, A gauge ;,5,;in. Jower than the diameter was 
pushed through the bore. Test 3: The gun itself was now 
skidded on wood, as it would lie on board a barge, and a 
10in. smooth bore Kian weighing 86 cwt. was slung bodily 
and raised 2ft. in the air over it, with the centre of gravity 
over a point 54in. from the muzzle—vide E in Fig. 1 of 
the Active’s gun, the axes of the guns being at right angles 
to each other—and then allowed to drop freely. A sensible 
bruise was made at E on the exterior; but the interior 
was uninjured, the gauge passing through the bore easily. 
The same process was repeated, the 10in. gun being suc- 
cessively dropped from a height of 4ft., 6ft., and 8ft., with 
blows of 17°2, 25°8, and 34-4 foot-tons respectively. After 
the 4ft. fall—Test 4—the gauge had to be struck with 
repeated blows of a lever to pass it through the bore, 
After the 6ft. fall—Test 5—more force was required, and 
it refused to pass the point E after Test 6, the blow of 8ft. 
fall. Falling Test No. 7: The muzzle of the gun was now 
again raised 45 deg. and allowed to fall, striking an iron 
coil placed at C, 1lin. from the muzzle, which made a very 
sensible bulge in the interior, As it was suggested that 
this bruise was too far forward to have caused the fracture 
seen in the Active gun, and that there was a want of com- 
pleteness in the series of muzzle falls, the process, tests 
8 and 9 were added, when the muzzle of the gun was let 
fall through 45 deg., the block being placed to come in 
contact with the gun at F and G at 2ft. and 4ft. 
from the muzzle respectively. Very sensible bulges 
were made in the interior, diminishing as the metal 
of the gun became thicker as it was further from 
the muzzle. The gun was now handed over for com- 
plete examination before firing it again. Whether the 
Committee feel able to report with contidence or not as to 
the cause of the failure of the Active gun, it is satisfac- 
tory to learn how a service gun behaves under, the kind of 
tests imposed on this one. It may be said that the piece 
in question is by no means a good specimen of new-type 
guns. The design is not thought a good one by the Gun 
Factory authorities, and has been subjected to much 
criticism from all quarters. In its favour it must be said 
that no gun of this pattern has failed at any of the points 
where fault has been found. It was to be presumed that 
the gun now under trial could hardly fail to burst when the 
distortion of the bore in an oval form exceeded the windage 
allowed for the projectile. The pressure exerted in a zone 
distributed along the walls of a shell is a very different 
thing from that acting on one point, and extending so 
far in as to break the crown or curve of the head. Yet 
the gun was actually fired yesterday, and neither it nor 
the projectile was visibly affected. 








Tue Late Gro. WESTINGHOUSE, SEN.—Mr. George Westing- 
house, late of this city, has died at the residence of his 
son, George Westinghouse, at Pittsburgh, Pa., aged seventy- 
five years and nine months. He became prominently known 
from his connection with the Westinghouse Agricultural Works 
at this ity Mr. Westinghouse was born at Pownal; Vt., 
and in early life moved to the towr of Florida, Montgomery county, 
and after a short residence there removed to Berea, in Ohio, IL!- 
health compelled his removal from that place, and he soon returned 
to Florida and thereafter conn himself in business 
with Mr. J. V. A. Wemple in the manufacture of thrashing 
machines at Fonda, N.Y. He was the inventor of important 
improvements in these machines, the manufacture of which was at 
this time in its infancy. They became prominent at about the 
time that Messrs. Pitts, of Buffalo, N.Y., and Chicago, Ill., and 
J. L. Case, of Racine, Wis., became noted as builders, with whom 
he always maintained relations of warm personal friendship. In 
1842 he removed to Central Bridge, Schoharie county, N. Y., where 
he established himself in business on his own account, and where 
he remained until 1856. During these P pon the Westinghouse 
thrashing machine acquired a wide and substantial reputation. 
The increase in his busi compelled him to make arrangements 
for conducting it on a more extended scale, and, with the late firm 
of Clate Brothers, of this city, and Mr. Spencer Moure, his son-in- 
law, he purchased the property now occupied by the present 
company, and which still bears name. The business was con- 
ducted successfully under his personal management until the year 
1870, when he retired from active connection with it. In 1829 
Mr. W house was married to Miss Emeline Vedder, the 
daughter of Albert Vedder, of Glennville, N.Y., who still survives 
ee te ie 2 Mart Sate, Mee 

. ventor of the C) name, Elizabet 
pote di wy of whom , Catharine, Albert, and Elizabeth are 
deceased. Albert died at New Orleans of wounds received d 
the war of the rebellion. Four sisters still survive him, three o 
—. are resid age B-4 ge ~, ~~ one s os " 

legheny county, N.Y. out his long and active life. 
Mr. Westinghouse was | emapeer nated and consistently identified 
with all questions of a public nature affecting the best interests of 
the community in which he dwelt. In politics he was originally a 
Whig, and at the formation of the Republican party he attached 
himself to it, and always remained firm and unflinching in his 
support of its principles. The temperance question has always 
found in him an ardent and consistent supporter. Although not 
connected with the membership of any Church, its interests have, 
however, always found in him a warm and ready sympathy. 
ing his ce in this city he was an active and generous 
supporter of the First Reformed Church, in which he ever main- 
ed a lively interest, and of which his wife isa member. Mr. 
Westinghouse was singularly firm and unflinching in his adherence 
toprinciple. Weighing cael whatever questions were presented 
to his mind, whether of a or ess nature, not but an 
absolute conviction of an error in judgment could swerve him from 
the path he had marked out as one of duty. To him, his word 
was sacred, and he shrank with a loathing which 
not be concealed from anything which might by any possi- 
bility be construed into the slightest deviation from the line of 
high-toned- agers og Possessing the entire confidence of the 
community in which he lived, his long and honoured life has been 
brought to a close. The city of his a jon, whose material as 
well as social interests have been so ly benefitted by his 
industry and energy,-will mourn his loss,—Schnectady Union. 
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RAILWAY MATTERS. 


Durine the first nine months of 1884, 24 horses, 25 beasts and 
cows, 107 sheep, and 5 donkeys were run over and killed on our 
railways. 

THE commodious new workshops and running sheds of the North 
London Tramway Company are now nearing completion, and 
steam motors for working the line are arriving. 


SomE representatives of the Admiralty have been visiting private 
shipyards on the north-east coast, with the intention of adding to 
the pee of yards usually allowed to tender for Government 
work, 

THE first installation in Paris for 

It has 


suppl. vate houses with 
electricity is now working. es ie th 


e P des 
Panoramas, Galerie Vivienne, for the use of all the houses in this 
extensive block, but only a small number of lamps are yet in use, 

Next Friday the celebration of the completion of the portion of 
the Mersey Tunnel between the James-street, Liverpool, and 
Hamilton-square, Birkenhead, stations will take place. Three 
months hence it is expected that the whole of the permanent way 
will be finished. 


Mr. CHAMBERLAIN has afforded this week valuable information to 


the traders who intend to oppose the new Bills which are being | °8™ 


introduced into Parliament by the railway companies regarding 

terminal charges. He informed a deputation that such Bills, as a 

matter of form, were allowed to go before a committee of the 

House, there having been only one exception to the rule; but this 

a ered oneny commit to any principle involved in the case of 
va is, 


A Report to the Finance and Improvement Committee of the’ 


London Commissioners of Sewers, on the project of the railway 
companies and other bodies applying to Parliament during the ses- 
sion 1884-5, has been a Mr. W. Haywood, the City engi- 
neer and surveyor. The Marble Arch, Regent-circus, and City 
Subway Bill is the first dealt with at length. The two lines of this 
subway are to be placed in separate subways, one above the other. 
The Islington and City Subway Bill is next described, and the 
London—Tower—Bridge next. 


Or the 291 axles which failed on the railways of the United. 


Kingdom during the first nine months of 1884, 172 were engine 
axles, viz., 152 crank or driving, and 20 leading or trailing; 18 were 
tender axles, 5 were i axles, 83 were wagon axles, and 13 


were axles of salt vans; 49 wagons, including the salt vans, be- | ), 


longed to owners other than the railway companies. Of the 152 
crank or driving axles, 102 were made of iron and 50 of steel. The 
average mileage of 99 iron axles was 216,857 miles, and of 47 steel 
axles 156,115 miles. Of the 232 rails which broke, 154 were double- 
headed, 73 were single-headed, and 5 were of the bridge pattern; 
of the double-headed rails, 103 had been turned; 105 rails were 
made of iron and 127 of steel. 

A RACK railway is-being constructed on a very heavy incline in 
the Hartz chain, Brunswick. It will connect Blankenburg and 
Tanne, will be of normal gauge, and will be for passengers and 
goods, It will be 27 kilos. in length, and the rack will be required 
through a pan ad ane of its length. Locomotives on Abt’s 


NOTES AND MEMORANDA. 


THE number of between England and France last year 
was 361,154, a falli of 76,320, due, of course, to the cholera ; 
182,897 went by way of Dover and Calais, 96,304 of Folkestone 
and Boulogne, 67,156 of Newhaven and Dieppe, and 14,797 of 
Southampton and Havre. 


THE deaths registered during the week ending January 31st, 
in 28 great towns of England and Wales, corresponded to an 
nnnual rate of 24°5 1000 of . their te Loy canny 
which is estimated at 8,906,446 persons in the middle of this _ 
The six healthiest places were Birkenhead, Salford, Derby, Hull, 
Leicester, and Brighton, 


THE Australasian statistics for the year 1883 have been published 
by the Government Statist of Victoria. The total population of 

e seven Australasian colonies is estimated at 3,012,451, distributed 
as follows: — Victoria, 917,310; New South Wales, 843,389; 
Queensland, 267,865; South Australia, 299,012; Western Australia, 
$1,233; Tasmania, 124,350; and New Zealand, 529,292. 

In London during last week 2727 births and 1885 deaths were 
registered. The annual death-rate 1000 from all causes, which 
had been 25°0, 23 7, and 23°1 in the three preceding weeks, rose 
in to 24°1 last week. During the first four weeks of the current 
uarter the death-rate averaged 24°0 per 1000, against 20°9 and 

"4in the corresponding periods of and 1884. In Greater 
London 3488 births . 2326 deaths were registered, equal to 
annual rates of 35’0 and 23°3 per 1000 of the population. 


_ ALumIniuM may be soldered by means of solders of tin and zine, 


or of tin, bismuth, and aluminium. Those of tin and aluminium 
are to be preferred F marecyen A to the working which the soldered 
‘pieces have to undergo, the solders must have different composi- 
If the metal is to be moulded, an alloy of 45 parts of tin 


and 10 parts of aluminium should be used, which is malleable 
enough to withstand the hammering. Pieces which are not to be 
further worked are casily soldered with an alloy of tin and a less 
quantity of aluminium. The process is the same as in soldering 
tin-plate, or it can be effected still better with the flame. 

Ivory rules and scales may be cleaned well by scrubbing with a 
new soft tooth brush, soap and tepid water; then dry the ivory 
“and the brush, dip the latter in alcohol, and polish the ivory until 
it has regained its former polish. If the water has given the ivory 
a lowish tint, dry ina heated place. If the ivory has grown 
with age or handling, it can be bleached by fetes 
it under a glass bell, with some chloride of lime and muriatic acid in a 
small vessel, and setting the whole in the sunshine. Care 
must be taken not to inhale the fumes of 
lime. The bleaching properties of the chlorine destroy the yellow 
colouring matter in the surface of the ivory, and it resumes its 
original white tint. 
‘ To coat zinc articles with a permanent light to dark green 
species of enamel, a solution is by dissolving 50 grammes 
sodium thiosulphate in 500 cc. boiling water, and adding thereto 
25, grammes sulphuric acid, The sulphur which precipitates is 
filtered off, in the resulting clear, warm solution, the articles to be 
enamelled are immersed. A short immersion results in the pro- 
duction of a light green, smooth coating of sulphide of zinc. A 





system will be employed, and will work as ordinary es, 
except where the gradient is over 1 in 40, Above this two pinions 
with treble teeth will gear into the rack. The maximum gradient 
islin17. The speed will be 12 kilos. where the rack is necessary, 
and up to 40 where it is not. The weight of the trains which the 
Abt locomotives will have to haul will be from 120 to 150 tonnes, 
and the locomotives weigh 50 tonnes. The whole cost of the line 
will, it is estimated, including stock, buildings, &c., be under 
£8000 per kilometre. 

Tr is satisfactory to learn that the whole of the new rolling stock 
of the Mersey Railway and Tunnel Company is to be fitted with 
lights which will enable passengers to see. The whole of the 
coaches are to be fitted by the Pintsch’s Patent Lighting Company 
with the Pintsch light. Two lights will be fitted in each com- 

rtment, and will cost then less than one oil lamp. The system 

gradually finding its way into the carriages on our leading rail- 
way systems. The Midland Railway Company has 121 coaches 
fitted on this system, the Great Western 38, the South-Eastern 
154, the Metropolitan District 301, the District 350, the London 
and South-Western 553, the Great Eastern 592, the Caledonian 
208, the Glasgow and South-Western 250, the North British 36, 
and the Mersey Railway 56. This gives a total of 2659 coaches 
fitted on this system on British lines; but the number thus lighted 
in all countries is over 17,500, besides which there are ] tives 


longer digestion in the above solution at a temperature of from 
65 deg. to 85 deg. Cent, yields a tougher and more shining enamel of 
a dark gray tint. The articles are then washed in water and 
dried. The enamel-like surfaces lose their lustre and become light 
in colour by immersion of the articles in dilute hydrochloric acid. 
The American Manufacturer says an eppearance like that of 
black marble is easily obtained by applying an acidified solution of 
sulphate of copper with a sponge. A more brownish-gray is 

btained by replacing the solution with one of 15 grammes chrome 
alum and i grammes sodium thiosulphate. ‘ 


Ir will be remembered that early last November Messrs. Le 
Grand and Sutcliff, of London, struck chalk in an artesian boring 
at Vange, Essex, at the depth of 524ft., after passing through 
395ft. of London clay and 129ft. of the lower tertiary beds. A 
further 201ft. has now been penetrated into the chalk, making the 
total depth reached 725ft., and a-sufficient supply of water has 
been obtained for the purpose of large | brick works. A 
feature of interest is the liar nature of the chalk met with. 
As a rule, in the London in, it is generally considered that 
unless water be found in the first 150ft. of chalk with the usual 
layers of flints, it is but little use boring deeper in search of a 
supply from the lower chalk. In this instance the first 150ft. 

tically waterless, the character of the chalk partaking 








fitted with head lights burning Pintsch’s gas. 

THE recent Board of Trade report on the accidents to passengers 
from causes other than accidents to trains, rolling stock, re oo 
way, &c., during the first nine months of 1884, says that, of the 
403 persons killed and 685 injured in this division, 77 of the killed 
and 467 of the injured were passengers. Of the latter, 23 were 
killed and 48 injured by E between carriages and fe ee 
viz., 10 killed and 22 injured when getting into, and 13 killed and 
26 da jny when alighting from, trains; 5 were killed and 295 in- 
jured by falling on to platforms, ballast, &c., viz., 29 injured when 
getting into, and 5 killed and 266 injured when alighting from, 
trains; 31 were killed and 13 injured whilst passing over the line 
at stations; 36 were injured by the closing of carriage doors; 5 were 
killed and 24 injured by falling out of carriages during the travel- 
ling of trains; and 13 were killed and 51 injured from other causes ; 
44 persons were killed and 23 injured whilst passing ‘over railways 
at level crossinga, viz., 25 killed and 10 injured at public level 
crossings, 9 killed and 9 injured at pation crossings, and 9 
killed and 3 injured at foot crossings; 214 persons were killed and 
136 injured when trespassing on the railways ; 40 persons committed 
suicide on railways; and of other persons not specifically classed, 
but mostly private people having business on the companies’ pre- 
mises, 28 were killed and 59 injured. 

Tue second half of the New-street station, Birmingham, is to be 
opened on the 9th inst., and Birmingham can then boast of the 
possession. of the largest station in the world. The station will 
then cover between eleven and twelve acres. In the excavations 
which preceded the erection of the new half, 200,000 cubic yards 
of earth were removed, and in its structures there are 3800 tons of 
ironwork and 2000 loads of wood. The new portion of the station 
is laid out in three spacious platforms and six through lines of 
rails, the latter —i each end in two sets of rails before join- 
ing the existing main lines. The length of the platforms in the 
complete station will exceed a mile and a-half. For the accom- 
modation of the additional metals, the tunnels at the two 
extremities of the station have been widened. Some of the 
heaviest iron girders ever used have been put in at the mouth of 
the eastern subway, to give adequate support to Worcester-street 
and the buildings which line it. The completion of the station 
affords a index of the rapid strides which Birmingham has 
made during the past half-century. Only little traffic was done in 
1837, when the Vauxhall station was opened ; but now the com- 
pany will have to cope with demands of a magnitude which were 
not anticipated then. The number of trains passing through the 
station daily will be close upon 400, and six locomotives are 
employed in shunting and marshalling the trains, at a cost of 
£1000 a year each. The combined number of trains for the local 
service alone is 113. Some idea of the difficulties to be contended 
with may be gathered from the fact that the largest of the five 
new signal-boxes opened requires the services of seven men during 
the twenty-four hours, and contains 144 point and signal levers. 
The number of men, engaged in all departments on what is called 
the usual staff now amounts to 547; but others will have to be 
engaged. Messrs, Nelson and Co., of Carlisle and York, have been 
the contractors for the station works; and by Mr. T. L. Walsh, 
their manager, the whole of the work has m superintended. 





The sub-contractors for the ironwork were Messrs. Horton and Son, 
Darlaston, and Messrs. Eastwood, Swingler, and Co., Derby. 


was p 

more of the nature of a stiff marl of a dark mottled colour, 
with scarcely any flints in it, and it was not until this bed had been 
passed through that regularly stratified layers of white chalk and 
flints appeared, and from which a supply of water was gradually 
developed in the last 50ft. The oaenk time occupied in boring the 
last 200ft. was seven weeks. 


Amonest the different applications of oxygen obtained by 
MM. Brin, of Passy, by their anhydrous oxide of barium process, 
is its use for rendering drinking water a thing very necessary 
if Parisians are to drink water at all. ey take filtered water and 
mix with it —— gas. A cylinder capable of supporting a pressure 
of 300 Ib, to the square inch is used. Under this pressure a certain 
quantity of oxygen is dissolved in the water; the water is then put 
into bottles or syphons. The oxygen destroys all organic matter 
and the result is an absolutely pure water, very light and tonic, 
the faculty prescribe it for many diseases of the digestive and 
urinary organs. In MM. Brin’s works are two large reverberatory 
furnaces filled with retorts2 m. 80c. long, and 16 c. in diameterwhich 
are in constant use. These contain the oxide of barium, which absorbs 
the oxygen at one temperature, and gives it up ata higher. The 
atmospheric air is first drawn through a vessel containing quicklime, 
which absorbs all the carbonic acid and moisture. - It is then drawn 
into the retorts heated at 500 deg.; the barium absorbs theoxygen, 
and the nitrogen is drawn off toa gasholder to be converted into 
ammonia, &c. When the barium has absorbed all the oxygen it 
can take up, the supply of air is closed ; the retorts are then heated 
to 800 deg. cent. and a tcommunicaticn opened toa vacuum Chamber; 
the barium then exhales the pure oxygen, which is pumped into a 
gasholder. 

In a work on the electrical transmission of power, M. Marcel 
a and M. Japing state that a great many problems connected 
with this subject may be solved with the machines already con- 
structed and the means actually at command, and also that the 
tendency in the future will be to use large machines. Commenting 
on this, the Bulletin International des Téléphones observes that 
electric lighting experiments in England and Austria with alternate- 
current machines do not appear to have settled the question; 
Edison, with his continuous-current machines, does not seem to 
have exceeded 40 or 50-horse power—a long way off 200-horse 
power; and M. Marcel Deprez’s experiments at Creil have special 
interest in this connection. Our contemporary, however, asks if, 
in every respect, large machines give comparatively better results 
than small. It is intended that the generating machines at Creil 
shall weigh from 35 to 40 tons for a current of 7500 volts and 20 
ampéres, equal to 200-horse power at starting. The receiving 
machines at Paris will weigh from 7 to 8.tons, and communicate 
to the shaft an available work of 30 to 35-horse power, whence it 
follows that the weight per horse-power will be about 175 kilogs. 
(34 ewt.) for the generator, and 200 kilogs. (nearly 4 cwt.) for the 
receivers, under the most favourable conditions. Now in the 
present machines—such as the Gramme, for instance—the weight 
per horse-power does not attain 40 or 80 kilogs. (rather over 74 or 
15 ewt.), according as they are used as generators or receivers. 
Therefore the mean weight of matter per horse-power in large 
electrical machines will greatly exceed that of small machines. 
Here is a contradiction not — met with. But, adds the 
Electrician, this is not the first time that electricity quits beaten 





paths; and such smal] details will be no bar to ultimate success, 


e acid as it works on the | cl 


|-amount of continental labour. 


MISCELLANEA. 


Mr. J. F, CARuLLA, who managed the Landore steel works for 
several years, 1881-3, is leaving them, as under new arrangements 
the managing director has them under his charge. 

Iris reported that Messrs. Hawks, Crawshay, and Co., of Gates- 
head, and Messrs. Palmer’s Shipbuilding and Iron Co., of Jarrow, 
intend at once to put down plant for the manufacture of steel. 

THE joiners at the Wear shipbuilding yards have resolved not to 
submit to any reduction of wages or alteration of hours. They are 
now paid 32s, per week. The en demand a reduction of 2s. 
per week, together with lengthened hours of labour. 

THE circus ring at the Covent Garden Theatre has been entirely 
covered by what is probably the largest mat yet made. It is over 
two tons in weight, and is made of unbleached cocoa-nut fibre, 
has a soft pile 4in. thick, and makes a good substitute for turf. 

Since the settlement of platers’ wages the shipyards on the 
Tyne, Wear, Tees, and at Hartlepool have assumed a more active 
appearance. Eleven or twelve additional keels have been laid 
down. The total number of vessels ir: course of construction is, 
however, still much below the average. ‘ 

Ir is stated that exhaustive experiments, with a view of deter- 
mining the relative cost of oil, gas, and electricity for lighting ships 
of war, are about to be instituted by the Admiralty, on board the 
Colossus, at Portsmouth. We, says the Hlectrician, are of opinion 
that such experiments as these are utterly out of place, andlead toa 
large expenditure of money without any adequate return. - The 
question is not so much whether oil, gas, or electricity is the 
cheapest, but which is best for the purpose in view—that is to say, 
for purposes of warfare. 

His Royal Highness the Duke of Genoa, cousin and brother-in- 
law to the King of Italy, accompanied by his aide-de-camp, Count 
Condin, Captain Lebrano—the Italian naval attaché in London— 
Captain Valecethi—who has lately been acting as the representative 
of the Italian Government in Sheffield for the inspection of armour 
plates, &c.—and Signors Acton and Pignone, visited the Cyclops 
and Atlas Works this week, and witnessed the rolling of armour 

lates, after which they proceeded to Newcastle-on-Tyne. His 
Royal Highness is to take the command of a cruiser which has just 
been built by Messrs, Armstrong and Mitchell, Newcastle-on-Tyne. 

THE Conservator of Forests of South Australia has repented 
upon the advisability of planting certain waste lands in the Colony 
with olives and mulberries. Ina Green Book report which has 
been recently received from Adelaide, the Conservator shows that 
for an outlay of a trifle over £600, 100 acres of mallee land can-be 

eared, prepared, and planted with olive trees. These would not 

bearing for a decade, but after that he estimates 
that they would return annually £300 on an original outlay of 
£600. ile 50 per cent. per annum can be made by olive cultiva- 
tion, nearly 200 per cent., it appears, can be made by planting 
white mulberry trees. These are estimates. r~) 

THE committee appointed toexamine the pJans, selected seven out 
of twenty-seven competitive plans sent in for the new Ventnor 
Pier, These were again reduced to three, namely, those of Mr. 
G.N. mw urK f C.E., Delahay-street, Westminster; Mr. F..E. 

i , A.M.LC.E., 7, tminster-chambers, Victoria-street ; 
and Mr. H. E. Wallis, M.I.C.E., 9, Bridge-street, Westminster. 
Eventually Mr. Wallis’s design was selected, and the Board have 
retained him to carry out the works. Many of the designs did’ not 
comply with the conditions, and several of them were unaccom- 
panied by detailed. estimate or specification, two were sent in 
without end elevation, and one two days late. : 

THE number of gas-lighted buoys in use is rapidly increasing. 
Two have just been sent out to Canada for use on the St. Law- 
rence, and three more have lately been added to the nine already 
in use on the Clyde. The Garmoyle lightship, also on Pintsch’s 
system, is in course of being altered from an oil lightship with a 
crew to a gas lightship without one, the light being of six weéks’ 
duration. Plans are, moreover, being prepared for placing io 
light on the Gantoch rocks, while the hall guswacke on Pintsch’s 
system put up for the Trinity House at the Scuth Foreland are 
repo to have proved a great success and to form:a special 
feature in the lighthouse experiments there. 3 

On Tuesday, Messrs. Edward Finch and Co., Chepstow; launched 
a powerful ocean-going screw tug, for Mr. David Guy, Cardiff, 
designed and built for towing the largest sailing vessels from any 
distant port to Cardiff. Her principal dimensions are—length, 
120ft.; breadth, 22ft.; depth, 12ft. She is to be fitted by the 
builders with a pair of compound surface condensing engines- of 
99 nomi horse-power, and a large steel boiler, 14ft. 6in. dia- 
meter, designed for a working pressure of 90 1b. She was named 
Red Rose by Miss Ethel Guy. The Red Rose is by far the 
largest and most powerful tug afloat in the Bristol Channel, and 
will be the fastest. The boat has been designed and built under 
the superintendence of Mr. M. W. Aisbitt, of Cardiff. 

A very big catalogue, even for an American, has reached us. -It 
is one of the most remarkable publications in the form of a 
catalogue that has ever appeared, and is that of Messrs. Manning, 
Maxwell, and Moore, of Liberty-street, New York. It is a eata- 
logue of ‘Railway and Machinists’ Tools and Supplies.” It 
contains particulars of everything that can be wanted from the 
inception to the pletion and working of a railway, and the 
warehouses, offices, workshops, docks, and so on connected there- 
with, except rolling stock. There is simply nothing, as it seems, 
that can spoken of under the very comprehensive: heads of 
tools, apparatus, and supplies, that is not in this big, splendidly 
illustrated, and well arranged folio catalogue of 660 pages. 

In view of the complaints which are being continually made of 
the overabundance of ahour in all departments of industry, it, is 
interesting to note that the workers in glass in England are steadily 
declining.’ In fact, it is said that so far as the Stourbridge district 
is concerned, if it had not been for the 2g" ogee of the local glass 
manufacturers in‘getting a new branch of the glass trade, one or 
two houses could have made all that is now required for the original 
part of the trade. The make of table glass especially has dwindled 
away to sinall proportions. But whilst there is a diminution of the 
English, there is yearly taking place an enormous increase in the 
The cause of the decline in native 
labour is attributed to disputes regarding conditions of production, 
and it is asserted that if these could be arranged, employment for 
twenty times as many men could be found in the Stourbridge dis- 
trict e. : 

AT a recent meeting of the American Naval Institute, Assistan 
Engineer W. M. Parks, U.S.N., read a paper ‘‘On the Care of 
Boilers in the Navy.” Mr. Parks said “‘ that to any one familiar 
with the subject the lifetime of boilers fitted ‘to the vessels of the 
United States Navy was too short, aad the cost of repairs during 
their brief period of service far greater than the nature of their 
duty would seem to warrant. There was no reason why naval 
boilers should not last quite as long, or longer, than ordinary 
marine boilers. Ordinary marjne boilers, well cared for, enjoyed 
a tolerably long life of efficient service. The question was, Why 
are not our naval boilers equally efficient and durable? The 
explanation was that a standing order to naval engineers prohibits 


them from using boiler water of a density exceeding ro To work 


come into 








within this limit of concentration, an engineer has to use the blow- 
off cock very frequently, the waste of water being supplied from 
the sea. The sulphate of lime present in the sea water is then 
Jeposited on the heating surfaces. Atlantic steamers frequently 
make a voyage of ten days without opening a blow-off cock, but 
the concentration of salts in the water will often reach a density 
of x or #3; yet they do not deposit much scale, because the quan- 
tity of scale-making materials is dependent upon the quantity of 
fresh sea water fed, which is carefully restricted. Were themethods 
followed by well-managed merchant vessels permitted in our navy, 








they would result in material saving te the nation,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN,—Asner and Co., 5, Unter den Linden. 
VIENNA.—Messrs, Gero_p and Co., Booksellers, 

LEIPSIC.—A. Twizrmryer, Bookseller. 
NEW YORK.—Tue Wittmer and Rooers News Company, 
81, Beckman-street. 


PUBLISHER'S NOTIOE. 


*," This week a Double Number of Tuk ENGINEER is ished 
containing the Index to the Fifty-eighth Volume, and a large 
oa of extra matter. And a Supplement consisting of a 

-page engraving of an Express Locomotive on the Midland 

Supplement subscriber: : mdb Sir alate the pr np toi 

, ibers are to noti ‘act 
they not receive it. Price of the Double Number, 1s. 











Railway. Every copy as 
and 








TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return coon or manuscripts; we 

to 


must therefore request correspondents p ‘ 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be qammpeniee by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

J. M.— Volta Laboratory, 1221, Crown-avenue, Washington, U.S. 

C. 8. (Sligo),—Stud link chains are all but invariably used. We never heard 
of the studs falling out of the links. 

Tanornamus.—(1) We jlad it very dificult to understand your sketch, because 
you have apparently mixed up the plan and elevation, Try and senda 
drawing of all the La and the way in which they are connected 
with each other and the boiler. So far as we can see, the arrangements are 

§ all wrong from beginning to end, but we fancy that the fault lis in your 

» drawing, we cannot i ine that any architect would have sanctioned 
what we think you mean. (2) Box's treatise “Oa Heat,” price about 6s, 
You can get it through any Lookseller, 





FILE-CUTTING. 
(To the Biditor of The Engineer.) 
S1r,—Could any reader inform me of any books or a= on files 
and file-cutting? es oe he 
Ashford, February 5th, 


THE ALTENECK DYNAMOMETER. 
(To the Bditor of The Bngineer.) 

Sir,—I should feel to auy reader who will give me information 
with respect to the a; tion of the Alteneck dynamometer. I have 
seen it a to a strap running horizontally, but want to know if it 
can to an inelinnd strap; also, where I can procure any infor- 
mation about the formula for this dynamometer. 8. H. 

Cardiff, February 2nd. 








ENCLOSING TELEPHONES. 
(To the Bditor of The Bngineer.) 

Sir,—I have just had a telephone fixed in our offices, and I am 
requested to enclose it or surround it with a light structure to exclude 
all noise of the office and of our own passing otives and wagons, 
Would any reader kindly tell me the best kind of structure for the 

? At the Post-office and two other offices a wood structure of 
fin, boards lined inside and out with hair empeo Srey the felting covered 
and out with - baize, is not quite satisfactory. BR. fT. C. 
Stockton-on-Tees, February 4th. 


SUBSCRIPTIONS. 

Tur Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance) :— 

Fan at oat (including double numbers)... .. .. £0 14s. 6d, 
Yearly (including two double numbers)... .. .. £1 98, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tax Enoinger Volume, price 2s. 6d, each. 

A complete set of Tue Enoineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tok ENGINEER weekly and post-free, 

riptions sent by Post-office order must be accompanied by letter a) 
advice to the Publisher, Thick Paper Copies may be had, if preferred, at 


increased rates. 
Remittance by Post-office order, — Australia, jum, British 
Columbia, "British bm aaag Hie may — ata Hope, Bentmark, 
France, Germany, Gibraltar, Italy, oa etherlands, 
New wick, Newfou New South ales, New Zealand, 
iy Rye pry Switzerland, Tasmania, Turkey, United States, 
ba 5 he Aes West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London, — Austria, Buenos and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, R Spain, Sweden, 
Chili, €1 16s, Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 


Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 

*." The charge for Advertisements of four lines and under is three shillings, 
for every two lines ds one shilling and sixpence; odd lines are 
charged one shilling. The line ave seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings ody All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with ali 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
peper are to be addressed to the Publisher, Mv, George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tue Excineer, 163, Slrand. 


MEETINGS NEXT WEEE. 

Tue Instrrution or Crvit Enornrers.—Tuesday, Feb. 1th, at 8 p.m. 
Ordinary ——- eg to be further discussed, ‘‘ The Modern Practice 
in the Construction of Steam Boilers,” ty Mr. David Salmond Smart ; 
und, time permitting, the following papers, or one of them, will be read: 
“The Metropolitan and Metropolitan District Railways,” by Mr. B. Baker, 
M., Inst. C. “The City Lines and Extensions of the Metropolitan and 
District Railways,” ly Mr. J. W. Burry, M. Inst. C.E. Friday, Feb. 18th; 
at 7.80 p.m.: Students’ meeting. Paper to be read and discussed, ‘‘ The 
Maybole Waterworks,” by Mr. Gilbert Hunter, Stud. Inst. C.E. Mr. 
W. Anderson, M.I.C.E. in the chair, 

Kino's Cotiece, Loypon, Enorneerixa Society.—Tuesday, Feb. 10th, 

t 4 p.m.: Gi ig, when Mr. C. W. Atkinson will read a paper 


Society or TrLecraPH ENGINEERS aND ELrctricians.—Thursday, 
eb. 12th, at 8 p.m.: ‘‘On Some Experiments in Fg ry Se a 
yhamo- Machine,” by . R. Sankey, R.E. “ ork: 

a gf Signals and Points Electro-Magnets,” by Mr. Illius A. 
mmis, M. Inst, C.E. 


Sociery or Arts.—Monday, Feb. 9th, at 8 p.m.: Cantor Lectures, 
“The Distribution of .” by Professor Forbes, M.A., 
F.R.8.E. Lecture II.—Five of distribution. Multiple are ; 
(2) series ; © a are series; (4) accumulators; (5) secondary 
generators. Systems for multiple arc distribution—(1} line ; 

reversed line; (8) tree mains; (4) independent wire mains ; 
5) network mains, be apn sg of using high itial Jamps. Massi 
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THE GERMAN COLONIAL FLEET. 

Wuat course may be followed by the German Reichs’ 
when the proposals supported by Prince Bismarck for the 
establishment, under seta subsidy, of an extended 
service of steamer lines to Africa and the East are submitted 
to its full body, it is not ible to foresee; but as far as 
this measure has as yet discussed it is evident that 
the representatives of the German people are not inclined 
to give it support. On its discussion by a sub-committee, 
very great reductions in the original programme were 
recommended; and when subsequently brought under 
cnnaideoetion in Committee of the Reichstag the proposal 
was wholly rejected. The leading features of that pro- 
gramme have been made publi in certain brief communi- 
cations by correspondents in Berlin of the English papers, 
but we have been at some pains to obtain its full details, 
which we give as prefatory to a glance at the subject 
from the point of view of those who, as Englishmen, have 
had wider opportunities of becoming acquainted with the 
difficulties and expense of working ocean steam lines than 
have been available to the German nation at large. 

The full details of the proposal were as follows:—1. 
—A month] ny xi to East Asia, which included— 
(A) A main line from the German coast to Hong Kong vid 
Rotterdam, respectively vid Antwerp, Lisbon, Suez, 
Colombo, and Singapore; (B) a branch line from Venice 
or Trieste vid Brindisi, respectively from Genoa vid 
Naples and Alexandria; (C) a branch line between Hong 
Kong and Yokohama, vid Shanghai, Nagasaki, and a harbour 
in Corea. 2.—A monthly departure to Australia, which 
would include--(A) A main line from the German coast 
to Sydney, vid Suez, Adelaide, and Melbourne; (B) a 
branch line from Sydney, vid Auckland, Tonga, Samoa 
Islands, and Brisbane, returning to Sydney. 3.—A de- 
parture to British India in connection with the East India 
and Australian main lines, a line between Aden and 
Bombay. 4.—For communication with East and West 
Africa: A main line from the German coast tu De 
Bay, vid Havre and Cherbourg, Garée, Angra Pequena, 
Cape Town, Natal, Mozambique, and Zanzibar. In addi- 
tion to this main line, a reconstruction would be re- 

uired of the now existing German steamer line to 
the West Coast of Africa, with a view to keeping 
np a regular postal service with the Western Coast. 
These proposals incurred the following conditions:— 
(1) The departures from East Asia and Australia, as well 
as the departures from Germany to Zanzibar and from 
Aden to Bombay, would have to take place every four 
weeks, the steamers of the latter line having ‘o correspond 
once with the East Asia and once with the Australian 
boats. (2) The undertakers would have to maintain the 
lights and landing arrangements on the African coast at 
their own expense. (3) Unjustified delays of the steamers 
would subject them to a deduction from the Government 
subvention, while more o passages would be credited. 
(4) The steamers were to hoist the German colours, and to 
orward the mails free of any payment for that service. 
(5) The contract was to extend for fifteen years, the 
undertakers earning freight and passage money, the taritfs 
for both being under the control of the Government, while 
certain consideration was to be exercised for the marine 
and special requirements of the German Empire. (6) A 
_ mare} for the fulfilment of the contract had to be 
eposited. (7) The Government subvention was to be 
paid for each voyage. The subvention offered for the 
whole before-mentioned services was £285,000 annually. 

Such was the nature of the ful] proposals which two 
committees of the Reichs have considered, and which 
have yet, as we presume, to be dealt with by that body as 
a whole prior to their final acceptance or rejection. They 
are certainly of ample scope, for they cover the greater 

of the routes at present worked by our own Peninsular 

and Oriental Steam Navigation Company, in addition to 
those providing for an African service; yet it will be 
observed that the subvention asked for is but £285,000, 
while the Peninsular and Oriental Company receives 
£90,000 more for but one section of the services proposed. 
We all know the difficulties with which the directors of 
that company have had to contend, and the very able 
management which has been required to enable them to 
poy w their shareholders decently remunerative dividends. 
his, indeed, has only been accomplished after several 
years during which those dividends were practically in 
abeyance, aud certainly could by no means be classed as 
“remunerative.” We fail, therefore, to see how, if the 
ablest a and the widest experience has succeeded 
in accomplishing nothing more with a subsidy of £375,000 
and much lessextended ground to work, the proposed German 
lines could possibly be expected to pay those who might be 
induced to invest capital in them. We can well under- 
stand how great has been the desire of the German Chan- 
cellor to secure the aid contemplated to his newly inaugu- 
icy; and can estimate therefrom the 
disappointment it will be to him should the conclusions of 
the an Parliament support the adverse vote given by 
its Committee; but we tan chav that among the members 
of the oy body a age Pare i mgd wr 
experience of steam shipping, although perhaps of more 
limited scope than that se by ourselves, fully leads 


is- | them to concurrence in the view we have expressed, that 
- | no such services as we have above described could possibly 
be long carried on under so limited a subvention. They 
as well as ourselves know how completely the carrying trade 
of the East has now become established in existing channels, 
and how difficult it must be to divert it. This could only 
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| be accomplished indeed by carrying at rates tempting! 
illness, Sipvey GiLcarist w those of our own steamer lines ulahenaeae 


belo’ : 

down to the lowest remunerative point. That this is the 
Paige a oy 2 evidenced by the reduction in such rates 
to which the Peninsular and Oriental Company has had 
to submit since the opening of the Suez Canal p Bere the 
way for active competition in the steam shipping trade to 
the East. Prior to that opening that company received 
£20 a ton on its practical monopoly of the si shipped 
from China. A similar monopoly on the indigo from India 
secured it £18 a ton, and for all the cotton space permitted 
its vessels to carry, there was received £15 for every 40 cubic 
feet. Now, if we contrast with such rates the facts that 


tag | even for the highest description of goods but £3 per ton is 


at present paid, and that cotton has to be carried as low as 
20s. per ton, it must be evident that the change which has 
come over the condition of our eastern ing trade is 
such as could not possibly admit of further sobuilien: in 
rates. How, then, under such circumstances, could the 
German line hope to secure any considerable portion of 
that traffic which has become so firmly established in the 
British steamer lines? It is certain that for many years 
its steamers must run either comparatively empty, or 
carrying freights which could not possibly cover working 


“nee 

much for the commercial aspect of the proposal. 
But we can readily understand how greatly otal con- 
woman weigh with — er = in desirin Bos 

ve always at command for Imperial purposes a 

and well-equipped fleet of sntingpentn Such accommoda- 
tion was wanting to the French Government at the time 
of the Crimean war; and a very large proportion of its 
t were conveyed on board of vessels hired of the 
Peninsular and Oriental Company. Napoleon the Third 
saw thenceforth the desirability of possessing such a fleet 
of his own, and hence arose his establishment, under a 
heavy subsidy, of the Messageries Imperiales, now the 
Messageries Maritimes. Directly an empire embarks on 
a wide colonial policy, that policy involves the possibility 
—even the extreme probability—of distant complications, 
necessitating a resort to force, and the transport, there- 
fore, to far-off localities of large numbers of men and a 
heavy amount of munitions of war. Prince Bismarck 
is not the man whose eyes could be closed to such a 
contingency, and hence, doubtless, his desire to secure the 
establishment of a fleet which would be of the utmost 
assistance should it occur. But it seems to us that he 
must have been misled by his advisers as to the terms 
upon which he could secure such aid: and it is scarcely 
likely that, even with his great influence over his country- 
men, their representatives are ever likely, should they 
finally reject the present offer, to consent to one involving 
the payment of the higher subsidy which can alone, as we 
have endeavoured to point out, secure the permanency of 
the services their Chancellor covets. From our own 
national standpoint we can afford quite to disregard the con- 
clusion, favourable or unfavourable to the scheme, at which 
the Reichstag may arrive; but we believe that further 
competition in the Eastern trade at present is undesirable in 
every interest apart from that which the German Chancellor 
evidently hasin view. At the same time, the judgment of 
such an authority should contribute to bias the action of 
our own Government in keeping such a fleet as that pos- 
sessed by the Peninsular and Oriental Company available 
for distant transport when the time comes for considering 
the renewal of the contract for the conveyance of our 
Eastern mails. 


THE FRICTION OF SLIDE VALVES. 


Mr. Towers’ experiments on friction, carried out under 
the auspices of the Institution of Mechanical Engineers, 
have practically revolutionised the theory of friction, as 
far, at least, as journals and shaft bearings are concerned. 
He has succeeded in showing that the coefficients of fric- 
tion for lubricated surfaces are not nearly of the magnitude 
hitherto attributed to them; while the system usually 
adopted of oiling a bearing at the top is the very worst 
possible. We trust that Mr. Towers will now direct his 
attention to the friction of slide valves and pistons, a matter 
concerning which the most conflicting opinions exist, and 
about which as little perhaps as possible is really known. 
It has been claimed, for example, by more than one 
inventor of piston rings that a gain in power of some ten, 
or even more, per cent. can be had by use of the patentee’s 
arrangement; while others assert nearly the same thing in 
other words, stating that the improved pistons by reducing 
friction it the engines to run at 103 or 104 revolu- 
tions, when with the old-fashioned rings they could not 
get beyond 98 or 99 revolutions. For the present, how- 
ever, we do not pro to say more about pistons, but 
rather to direct attention to the friction of slide valves; 
an investigation of the phenomena of which ought, we 
think, to be productive of Any competent thinker 
or observer of existing slide valves, and the methods of 
actuating them, must feel that. these might be improved 
upon; and in view of the rapidly increasing sizes 
of ocean steamers, and consequently greater dimen- 
sions of marine engines, coupled also with the grow- 
ing use of higher steam ures, the resistances of 
slide valves will, at no distant date, force themselves upon 
the attention of engineers, We will select two classes 
of engine for analysis, as they will suffice to illustrate a 
principle common to all engines fitted with the ordinary 
slide worked under pressure of steam or air. These are 
the slides of locomotives and of marine engines. With 
regard, then, to the former, we may take, for example, an 
engine having cylinders 18in. diameter. It will have 
supply ports, say, 14in. wide by I4in. long, and exhaust, 
14in. by 2}in., the bars separating the ports being, say, 
lin. long. Assuming the slide to have no lap on the 
exhaust side, these ive a “box” to it measuring 
14in, by 2} + 1 + 1, or 4tin. total—hence the area of the 
box is l4in. x 4:25in., or 59°5 square inches, or, for ~ 
simplicity of illustration, the whole number 60 square 
inches may be taken. Now as the pressure of the steam 
forcing the valve to the port face is at least equal to the 
lava. of the box multiplied by the steam pressure in the 
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valve chest there is no difficulty, when ek oun is 
known, in ascertaining the magnitude of the pres- 
sing the valve on to its seat. In the selected case 
it meal, if a valve chest pressure of 120]b. be assumed, 
120 by 60, or 72001b., or 3°2 tons, It is rally su 

posed that the coefficient of resistance or friction of slide 
valves is 0°3 of the pressure upon them; and the result of 
an experiment coming under our own notice was as follows: 
A slide measured 7°25in. by 5°3lin. over all, and covered 
ports whose respective dimensions were—supply, 6in. by 
in.; waste, 6in. by 1}in.; bars, gin. These give a box to 
the slide of Gin. by 23in., or 16} square inches. The steam 
pressure in the chest was 55 1b., and the total effective 
pressure on the slide was thus 907°5 Ib.; the force required 
to move the slide was 336]b., or more than 0°3 of the 
pressure, being about the coetlicient given above. Moles- 
worth gives the mean coefficient of friction 6f repose of 
metal on metal as 0°18 with dry surfaces, and lubricated 
with olive oil 0°12, with lard 0°10, and with tallow 0°11. 
Morin gives the friction of motion of cast iron upon cast 
iron as 0°314, the lubricant being water. He does not 
give the friction of repose with water. With tallow, how- 
ever, he gives the friction of motion and re’ as alike 
0°100. ere is, notwithstanding the experiment we have 
named, good reason to believe that the friction of slide 
valves never reaches, if proper care be observed, as much 
as 0°3 of the load, save when the engine is just starting. 
Any one who has stood on a running board and 
watched the valve gear knows that when steam is just 
turned on a very great effort indeed is needed to move 
the slide valves. The trembling and jerking action of 
the whole of the motion work is of this. But 
when the locomotive has acquired some velocity the 
gear runs smoothly. enough; but we hear now and 
then of valve ~~ bent and bridles broken. Any 
experiments carried out under conditions varying from 
those actually influencing engine slide valves must - be 
held as inconclusive as applying tothem. For example, we 
are unaware of any experiments having been made to test 
the influence exercised on surfaces or lubricants by varying 
steam temperatures. Possibly so long as such moderate pres- 
sures prevailed as were used in the earlier days of steam 
navigation, this point might be of little*moment, but the 
case may be ditferent with such pressures:as are now com- 
paratively common. Locomotive engineers well know 
that many lubricants are positively burned by steam 
at 1401b. or 160 1b.; and, moreover, that special mixtures 
of metal must be used for rubbing faces exposed to its 
action. We venture to say that this question of slide 
valve friction demands now and, as we have observed 
above, will by-and-bye enforce attention as regards marine 
work for the following reasons. First, that unless resist- 
ances due to this cause are kept within reasonable limits the 
gear required to drive slide valves will reach most unwieldy 
dimensions, with the attendant evils of expense alike in 
first cost and in mainteaance, and the valve motion of an 
engine, whatever its size, is one of the most costly items of 
the entire machine. Secondly, the annually increasing 
necessity of cheapening the cost of machinery must never 
be lost sight of ; and for this highly important reason, if for 
no other, every care must be taken to keep the link 
motions, or their equivalents, as small as ible. Thirdly, 
there is never too much room aboard ship, and very large 
valve not only absorb both space and tonnage in 
the es, but when they exceed a certain size they also 
exceed any power of direct handling by the men in charge, 
and machinery must. be introduced to move it, wasting 
more money, space, and weight. Even in locomotive work, 
though small by comparison to marine engines, attention 
to reduction of the valve resistances should be given, and 
their reduction would, we venture to believe, well repay 


expense incurred in experimental research into the | P®™Y 


an 
me Ha 
If we examine the resistance of unbalanced marine 
slides, we may take a compound engine having cylinders) 
of 46in. and 86in. diameter respectively; the high-pressure 
cylinder supply ports may be taken as having an area of 
one-fifteenth of the area of the piston, or 1662in. in round 
numbers, divided by 15, equalling, again taking round 
numbers, ack inches, the length of the ports being 
37in. and breadth 3in. for supply, and 37in. by 4in. for 
exhaust, the bars between ports being 1}in. These are 
minimum figures, and give a valve “box” with an area of 
37 x7, or 259 square inches. This is about the smallest 
valve which it would be possible to use, and in practice 
one so small could not be used. This, with a steam-chest 
pressure of 70 Ib., gives a load on the valve of 259 x 70, or 
18,130 Ib., or more than 8 tons, and 03 of this gives 
5439 Ib. as the force presumably necessary to move the 
unbalanced slide of this engine. We must, however, at 
the same time point out that owing to a dearth of infor- 
mation on the actual resistance, perhaps, offered when in 
full work, these figures must be taken for what they are 
worth. We can onlv invite the attention of our readers to 
the figures we give use they serve to show that, as we 
have said, the subject needs investigation. As a practical 
comment on them, however, we may state that the 
go-ahead excentric of the high-pressure cylinder of a 
triple expansion engine of large power recently cut clean 
through the brass and half an inch into the iron of the 
excentric hoop on a voyage from Australia to London, and 
this although no lubrication or attendance was spared. 
Should investigation show that working resistances are 
less, considerably less, than is su , then engineers 
might see their way confidently to reduce the dimensions 
of motions, and need anticipate no future troubles from 
larger marine engines than are yet built, or from the 
almost certain future increase of marine pressures, If, on 
the other hand, it was demonstrated that resistances fully 
equal what they are supposed to be, then, perha 
the necessity for ees 4 means for their reduction will 
recognised and steps taken towards that object. There is 
a wide field open to inventors in connection with this sub- 
ject, and three different lines of thought may be followed, 
namely, the devising a really good method of balancin 
the existing slide ; the conalleodion of what alloys woul 





work on each other with least friction or cutting force ; and 


lastly, a search may be made after other forms of valve. The 
piston type in itself is one capable of considerable improve- 
ment.and development, and is now extensively employed at 
sea, as, for example, by Messrs. John Elder and Co. Besides 

two classes of engine we have selected for the reason 
given above, there are others, the successful and economical 
working of which are intimately associated with this 
subject. For example, the various forms of non-rotative 
pumping engines, the slides of some of which are 
worked by tappet gear, some of which are rather 
liable to stop if, by any accident, the engines have 
not enough momentum, or the steam in the cylinder 
after the supply port is covered, has not expansive 
force enough Tee to carry the piston quite to end of its 
stroke, o as it necessarily is just then + tenes tappet 
gear shifting the slide, which under such circumstances 
simply sticks midway, blinding all the ports. Attem 
have been made in America to fit locomotive slides 
with rollers. Also one or two piston and other devices 
have been, and sometimes are, used to balance or reduce 
the ure acting on a slide; but, from some reason 
or other, such expedients have not become pular ; 
but even if they have been failures in themselves, the 
lessons taught thereby ought to help engineers to find 
successful devices for the purpose in view. 

It may be urged that to investigate the friction of slide 
valves would be a herculean labour, but we are by no 
means clear that such would be the case. Mr. Towers 
has shown himself so ingenious in a methods of 
ascertaining shaft friction, that we cannot for a moment 
believe that the slide valve presents any difficulties that 
he could not overcome. We may add that the great body of 
inventors of balanced valves ought to cheerfully co-operate 
with him. The principal obstacle in the way of these gentle- 
men, is that none of them can produce any definite data 
concerning the actual resistance of the common slide 
valve; while it may be pointed out that the attempts 
which have been made to adopt balanced valves in 
practice on a large scale have all been more or less 
unsatisfactory in their results. We may, for example, 
cite Mr. Webb’s efforts in this direction on the London 
and North-Western Railway, and Mr. W. Adams’ trials 
on the North London Railway. We are aware that 
there is a certain number of balanced slide valves now at 
work and doing well; but they are as a drop in the ocean 
when compared with the hundreds of thousands of 
unbalanced slide valves which are also doing well and 
giving satisfaction. If, now, the advocates of balancing 
could only obtain data to prove that the unbalanced valve 
is a very wasteful device, then they would find themselves 
armed with a lever sufficient to move a mountain of pre- 
judice out of their way. No one quite believes that the 
common slide valve works with great friction now, and 
this circumstance stands greatly in the way of the 
balancing folk. For these things, however, Mr. Towers 
need care nothing. The whole engineering world will be as 
delighted to hear what he may have to tell it on the sub- 
ject of slide valve friction as it was to learn what he has 
taught concerning shaft friction. 





LIBELLING A COLLIERY COMPANY. 


“You cannot libel a dead man or a company” is frequently 
stated with dcgmatic decisiveness. Those who act on the prin- 
ciple are in peril of a rude awakening from ignorance into truer 
knowledge. William Bailey, of Killamarsh, formerly a check- 
weighman of the Sheepbridge Coal and Iron Company, has been 
the last to discover the error of the popular delusion. He 
found out his mistake in the County Hall, Derby, on Tuesday, 
when the Under Sheriff held a court for the purpose of assessing 
damages in an action for libel brought by the Sheepbridge Com- 
. The action had been before another Court, where judg- 
ment was allowed to go by default. Damages were laid at £500. 
Bailey’s offence consisted in issuing a handbill with reference to 
@ new weighing machine which the company had put down at 
its Norwood Colliery. The handbill set forth that for twelve 
years the coals at the Norwood pit, Killamarsh, had been 
weighed by a self-registering weighing machine, which the eom- 
pany had replaced by “an old beam machine.” The part of the 
placard to which the company specially objected was this :— 
“The avowed object of the company in trying to force the old 
beam machine on to the men is to try and get from them’ in 
drafts a clear 14 Ib. for every tub drawn. This would give the 
company 30 tons per week more than they pay the men for. 
The men are determined to resist this dishonest attempt to take 
from them a part of their just earnings.” This was 
as a charge of deliberate dishonesty against the pe OG who 
brought proceedings. They contended that the machine made 
no difference in the drafts or method of weighing. The 
principle, whether right or wrong, had been in use at the collie 
for a number of years, and the alteration of the machine di 
not make the slightest difference in this respect, and was one 
of no advantage to the masters. The manager at the Norwood 
Colliery stated that he had been exceedingly anxious to have a 
correct machine, and the sole object of changing was to get a 
more accurate one. The change of machine did not in any way 
affect the mode of weighing, nor did it affect the payment of 
the men. It was only a simple substitution of one machine for 
another. The Under Sheriff addressed the jury, and pointed 
out that the defendant was not defended. The case had been 
before a higher court, who had stated that some damages were 
due from the defendant to the plaintiff. In estimating these 
damages they must not go beyond £500, the sum at which the 
damages had been ; and they must not bring in a ver- 
dict of damages one farthing, because of the decision of the 
Higher Court. The jury, after being told that the defendant 
had never replied to the action in any way, and had not even 
made an apology, found for the plaintiff company with 
at £225. A verdict for this amount was accordingly entered. 


A SIR HENRY BESSEMER FOR NEW SOUTH WALES. 


Anotuer effort is being made to establish the iron and steel 
industry in New South Wales. A largely attended meeting 
held at Sydney has decided upon taking energetic steps in this 
direction. The principal speaker, Mr. G. Foote, stated the 
reason of successive failures to be the “absurd prejudice and 
antiquated notions about working” which had been im 
there. People had erected costly blast furnaces, and had 
attempted to work the iron ore according to the process followed 
in England, Scotland, Wales, and other places, The ores of 
Australia could pot be worked in the. same way a8 the ore of 
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ae France, ele, Sa Sweden, Wales, Scotland, 
other countries in the northern hemisphere. , The ores con- 
tained plenty of iron—the question was how to get it out. 
People had tried blast furnaces, but the furnaces got choked, 
and the yield of iron had been very small, though’ of good 
quality. What was required was to get iron ore to yield iron 
without much expense. Mr. W. H. Harrison, of Sydney, had 
invented a process of accomplishing this under the title of the 
“ Australian system of reducing iron ores.” The principle of it 
was the separation of the iron from its impurities by means of 
hydrogen gas. Iron had a great affinity for hydrogen at a cer- 
tain temperature, when it would combine with hydrogen in 

erence to other gases. Utilising this affinity, Mr. Harrison 

invented a furnace, into which he passed hydrogen in con- 
junction with coal gas, the farmer preponderating, By this 
means the impurities were carried off in a gaseous condition. 
leaving pure iron in the furnace.. Speaking as a ical man 
in the iron and steel business, he consi that Mr. Harrison's 
invention would prove as great a thing for Australia as Sir 
Henry Bessemer’s invention was for England. To .work the 
Harrod process it was proposed to promote a syndicate to 
erect an experimental furnace on Mr, Harrison's system, and 
practically try it. Arrangements had been entered into with 
the pony trocar gee Pyrmont, to erect a furnace on its land, 
and to have the iron tested by means of its steam hammers 
and rollers, One object of the syndicate was to try and secure 
to the Colony the Government contract for 150,000 tons of steel 
rails, to be supplied at the rate of 15,000 tons annum 
during the next ten years. The inventor believes that he can 
produce ie Bes at £2 18s, 11$d. per ton, while the selling 
price in Sydney was 85s. per ton. The bar iron svld in Sydney 
was £10 10s. per ton; it could be bought in England at from 
£5 to £7 per ton; and the difference came out of the pockets 
of New Squth Wales people. Resolutions were passed setting 
forth the importance of establishing the manufacture of iron 
and steel in the colony, and approving of Mr. Harrison's process, 
Mr. Foote, in answer to questions, told the meeting that the 
iron produced at a cost of £2 18s, 114d. would equal in quality 
iron usually sold as best or “B” iron, which was a very good 
quality indeed. After that the meeting hastened to form the 
Steel Syndicate of New South Wales. 


STEAMSHIP INSURANCE, 


We have previously referred in THe ENGINEER to the cost of 
the insurance of steamships, and some of the facts which have 
of late transpired as to the mutual insurance clubs in the north- 
east of England justify repeated reference, We have a list of 
the sums paid to these companies, or to a number of them 
during the last two years, and they exhibit some remarkable 
variations, Out of nine of these clubs, including the largest in 
the north-eastern ports, the smallest amount paid last year was 
£9 4s. per cent., and the highest was £12 88. 1d. This year the 
highest was £11 5s. 7d. and the lowest, with one exception, was 
£8 lis. 6d. That one exception is a club for “well deck” 
steamships only, and in it is remarkable that the cost for the 

ear was £7 3s, 9d. only. It is generally understood that in the 

ulk of the~societies the cost of insurance is divided with 
something like equality between the repairs and the total losses, 
and it would seem that the managers of the societies have, had 
under consideration the practicability of dealing with both these 
items. In one or two clubs a rule has been drawn up which 
is intended to lessen the evils of undermanning, and in several 
the contributions to the funds for repairs are being altered in 
the basis. Although there is a slight decrease in the cost of 
insurance during the past year as compared with its predecessors, 
it is remarkable that that cost is yet very heavy. .It.has been 
pointed out that what is wanted much more than the alteration 
of the basis of the mode of contribution to the cost of repairs, 
is that the cost of these repairs should be altered; and that one 
of the most practicable methods of obtaining that reduction 
would be to obtain tenders for the cost of these. Such a step is 
practicable, it is one that is of a commercial character, and it 
would be well.if the clubs would consider the desirability of 
carrying it out, as well as other reforms that they have had for 
some time in contemplation. 








THE PUTNEY AND HAMMERSMITH BRIDGES. 


Tue bridge over the Thames at Putney, the designs for which 
we formerly reproduced, now nearly approaches completion, all 
the iron girders, with the exception of two of the central arch, 
being in place, and there is every probability of the new struc- 
ture being open to traffic before the year is far advanced. The 
demolition of all the buildings required for the construction of 
the approaches has also been completed, and many will miss the 
very ancient and quaint old houses which lent such an old-time 
appearance to the Putney High-street. The completion of the 
new bridge will come none. too soon, for the old piled structure 
of picturesque irregularity in design becomes daily more unfitted 
for the heavy traffic it has to bear—indeed it is scarcely too 
much to say that another twelvemonth of wear ard tear by that 
traffic would render it eminently dangerous. At Hammersmith 
the contractors are making rapid advance with the piled bridge 
which is to give accommodation during the removal and im- 
provement of the Suspension Bridge. Of this all the piers save 
two have been piled, and but four remain to be platformed. 
Two spans of extra width—of some seventy feet or so—provide 
for the passage of steamers up or down the river, and these are 
bridged by iron girders, all the other spans having timber joists 
only.". We understand that the contractors sre under engage- 
ment to have this temporary work completed by the end of 
‘March next, but to all appearance it may well be ready before 
the current month is out. We may note here that a consider- 
able improvement has been effected on the Hammersmith Mall 
by the erection of spews on the embankment wall, which 
will prevent the flooding of the houses as heretofore during 
spring tides. 

MAKING BUTTER BY ELECTRICITY. 


Ir the announcement made by a French contemporary remains 
true in practice, butter churn makers will, perhaps, have to turn 
their attention to the construction of other things ; perhaps dynamo- 
electric machines of very low electro-motive force. According 
to a patent taken out by Mr. A. C. Tichenor, milk is introduced 
into. a vessel of special form, and into it are placed a pair of 
electrodes and a current thus passed through the milk. Butter 


from a dynamo-electric machine equivalent to that of about 40 
Daniells for from three to five minutes is all that is required. 
With such a current the balls of butter are sufficiently volumi- 
nous to detach themselves from the electrode and float to the 
surface of the milk. The butter thus obtained has to be worked 
in a baratte, or something of the kind, so as to work the small 
pieces into a compact mass. The patent also mentions the 
electric manufacture of cheese and of removing the bad taste of 





indicativus of the patent specification have been verified, 


is formed in little balls on one of the electrodes, and it is said: 
that to extract the butter from 45 litres of milk the current: 


butter that has turned rancid. We do not know how far the, 
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Electricity in Theory and Practice ; or, the Elements oy Electrical 
Engineering.. By Lieut. Brapiey A, Fiske, U.S.N. London: 
E. and F. N. Spon. 1884, 270 pp. 

Tuoven this book is of American origin, this is by no 
means ee evident. There is a simplicity 
and clearness in its style which marks a —_ many works 
by American authors; and the writer has succeeded in 
departing from the stereotyped form which has for many 
years, and until late, impressed itself on books on theo- 
retical and practical electricity. It is theoretical from a 
practical point of view, and practical only in that’ its 
theory is accurate, and its‘ descriptions and illustrations 
are clear, Like many other books, it does not contain 
information on any of the thousand-and-one questions 
which present themselves in an awkwardly practical way 
when one who has learned only from books starts to put 
his knowledge into practice. For instance, there is nothing 
said upon the many questions relating to the selection 
and laying out of a system of leads; nothing of the working 
of dynamo-electric machines, or the proportions of ts 
or necessary weights of field magnets; nothing of the 
working and the freaks of arc lamps. In fact arc lamps 
receive very small attention. The author wisely devotes 
very little space to static electricity, and treats wholly of 
electricity as generated and employed in the modern 
applications, chiefly in lighting. It is the book which will 
be found useful by those who intend to take up electrical 
engineering, and to make themselves practically conversant 
with it by going into electric engineering works, The 
knowledge gained in these two ways will enable them to 
select on the one hand the more purely theoretical books, 
and the more completely descriptive books they will find 
necessary. It is well written, and may be recommended 
to those studying electrical engineering. 





Turning and Mechanical Manipulation: Intended as a Work of 
General Reference and Practical Instruction on the Lathe, and 
the various Mechanical Pursuits followed by Amateurs, Vol. V. 
The Principles and Practice of Ornamental and Complex 
Turning. By Joun Jacop Horrzarrret, London: Holtz- 
apffel and Co, 1884, 652 pp. 

Tuose who are acquainted with the four volumes which 
have preceded this in publication will be quite prepared 
to learn that it is elaborately minute in its descrip- 
tions of the methods and tools employed in the production 
of the complex, and in many cases very beautiful objects, 
which it shows may be obtained with first-class lathes, tools, 
materials, and one other very important element—namely, 
time. Few but amateurs the patience nec 

to the formation of the wonderful ucts of the lathe 

which Mr, Holtzapffel describes, none but amateurs 

and Easterns have the leisure. If the time occupied in 
making some of the cunningly devised forms here described 
were counted in the estimate of the value of them when 
done, there would be few things in the world worth as 
much as these illustrations of patience and mechanical 
skill in lathe manipulation. r. Holtzapffel does not, 
however, expect these things to be done without tools, 
and the beauty in design and finish of the tools turned out 
of his establishment detract in no small degree from the 
credit due to the producer of some of the intricate things 
he describes, as compared with similar articles which we 
get over from China, and criticise and admire as remark- 
able evidences of skill and patience even for a Chinese or 

Japanese workman, 

A great deal of what is in general classed as turn- 
ing is not strictly turning, but is shaping by means of a 
lathe and special adaptations thereto. There is no doubt 
that there are some lessons to be learned from this book 
which would indicate methods of shaping by rotary 
motions; but the book is intended for those who employ 
the lathe as an art, and for these it is certainly a charmiu 
volume. It is very fully illustrated, and is characteri 
throughout with that painstaking thoroughness which has 
marked the series of which it is the fifth volume. 








DUPUY DE LOME. 

M. Dupuy pe Lome died on the Ist inst., at the age of 68. 
It may be questioned whether any Constructor has ever ren- 
dered greater services to the navy of any country than those 
rendered by M. Dupuy to the French Navy during the thirty 
years, 1840-70. Since the fall of the Empire his connection with 
the Naval Service has been terminated, but his professional and 
scientific standing have been fully maintained, and his energies 
have found scope in the conduct of the great and growing busi- 
ness of the Forges et Chantiers Company. In him France has 
undoubtedly lost her test naval architect. 

The son of a naval officer, M. Dupuy was born in October, 
1816, near L’Orient, and entered L’Kcole Polytechnique when 
nineteen years of age. In that famous establishment he 
received the thorough preliminary training which France has so 
long and wisely provided for those who are to become the 
designers of her warships. After finishing his professional 
education, he came to England about 1842, and madea thorough 
study of iron shipbuilding and steam navigation, in both of 
which we then held a long lead of France. His report, sub- 
sequently published under the title of a “ Memoire sur la Con- 
struction Batiments en Fer ”’—Paris, 1844—is probably the 
best account given to the world of the state of iron shipbuild- 
ing forty years ago; and its persual not merely enables one to 
gauge the progress since made, but to form an estimate of the 
great ability and clear style of the writer. We may assume that 
this visit to England, coming after the thorough education 
received in France, did much towards forming the views to 
which expression were soon given in designs and reports on new 
types of warships. 

When the young Constructor settled down to his work in the 
arsenal at Toulon, on his return from England, the only armed 
steamships in the French Navy were propelled by paddle- 
wheels, and there was great opposition to the introduction of 
Steam power into line-of-battle ships. The paddle-wheel was 
seen to be unsuited to such large fighting vessels, and there was 
no confidence in the screw; while the great majority of naval 
officers in France, as well as in England, were averse to any 
decrease in sail spread, M. Dupuy had. carefully studied the 
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details of the Great Britain, which he had seen building at 
Bristol, and was convi that full steam power should be 

iven to line-of-battle ships: He grasped and held fast to this 

undamental idea; and as early as the year 1845 he addressed a 
remarkable report to the Minister of Marine, suggesting the con- 
struction of a full-powered screw frigate, to be built with an iron 
hull, and protected by a belt of armour formed by several 
thicknesses of iron plating. This report alone would justify his 
claim to be considered the leading naval architect of that time; 
it did not bear fruit fully for some years, but its recommenda- 
tions were ultimately. realised. 

M. Dupuy did not stand alone in the feeling that radical 
changes in the construction and propulsion of ships were immi- 
nent. His colleagues in the “ Genie Maritime” were im 
with the same idea; and in England, about this date, the 
earliest screw liners—the wonderful converted “ block ships ”— 
were ordered. This action on our part decided the French also 
to begin the conversion of their sailing line-of-battle ships into 
vessels with auxiliary steam power. But M. Dupuy con- 
ceived and carried out the bolder scheme of designing a full 
powered screw liner, and in 1847 the Napoleon was ordered. 
Her success made the steam reconstruction of the fleets of the 
world a necessity. She was-launched in 1850, tried in 1852, 
and attained a speed of nearly 14 knots an hour. During the 
Crimean War her performances attracted great attention, and 
the type she represented was largely increased in numbers. She 
was about 240ft. in length, 55ft. in breadth, and of 5000 tons 
displacement, with two gun decks. In her design boldness and 

rudence were well combined. The good qualities of the sailing 
ine-of-battle ships which had been secured by the genius of 
Sané and his colleagues were maintained ; while the new 
conditions involved in the introduction of steam power 
and large coal supply were thoroughly fulfilled. The 
steam reconstruction had scarcely attained its full swing 
when the ironclad reconstructor became imperative. Here 
again M. Dupuy occupied a distinguished position, and realised 
his scheme of 1845 with certain modifications, His eminent 
services led to his appointment in 1857 to the highest office in 
the Constructive Corps—Directeur du Materiel—and his design 
for the earliest seagoing ironclad, La Gloire, was approved in 
the same year. Once started, the French pressed on the con- 
struction of their ironclads with all haste, and in the autumn 
of 1863 they had at sea a squadron of five ironclads, not in- 
cluding in this list La Gloire. It is unnecessary to trace further 
the progress of the race for maritime supremacy ; but to the 


energy and t ability of M. Dupuy de Lome must be largely 
attributed the fact that France took, and for a long time kept, 


such a lead of usinironclads. In the design of La Gloire, as is well 
known, he again followed the principle of utilising known forms 
and dimensionsas faras was consistent with modern conditions, and 
the Napoleon was nearly reproduced in La Gloire so far as under- 
water shape was concerned, but with one gun deck instead of 
two, and with a completely protected battery. So long as he 
retained office, M. Dupuy consistently adhered to this principle ; 
but he at the same time showed himself ready to consider how 
best to meet the constantly growing demands for thicker 
armour, heavier guns, and higher speeds, It is singular, how- 
ever, especially when his early enthusiasm for iron ships is 
remembered, to find how small a proportion of the ships added 
to the French Navy during his occupancy of office were built of 
= but wood. 

istinctions were showered upon him. In 1860 he was made 
a Councillor of State, and represented the French Admiralty in 
Parliament; from 1869 to 1875 he was a Deputy, and in 1877 
he was elected a life senator. He was a of the Academy 
of Sciences and of other distinguished scientific bodies. Of late 
his name has been: little connected with ship design; but his 
interest in the subject was unabated. 

In 1870 M, Dupuy devoted a large amount of time and 
thought to perfecting a system of navigable balloons, and the 
French Government gave him great assistance in carrying out 
the experiments. It does not seem, however, that any sufficient 
success was reached to justify further trials. The theoretical 
investigations on which the design was bused, and the ingenuity 
displayed in carrying out the construction of the balloon, were 
worthy of M. Dupuy’s high reputation. The fleet that he cén- 
structed for France has ae disappeared to a great extent, 
and the vessels still remaining will soon fall out of service. 
But the name and reputation of their designer will live as long 
as the history of naval construction is studied. 











THE PROGRESS OF PRIVATE BILLS. 


Srxce we last dealt with the Private Bills brought forward for 
the ensuing meeting of Parliament, a fortnight ago, the first 
stage in their progress, viz., examination by the Examiners 
for Standing Orders, has been completed. As will be seen later, 
the total number of 248 did not put in an appearance; but of 
those that came before the Examiners, the great majority stood 
the test of compliance with the Standing Orders, and of the small 
balance that failed, somestand over for further consideration after 
the Houses reassemble. As to the prospects of opposition to any of 
these measures on their merits, it is as yet too soon to speak, 
though of course it may be assumed that against most of them 
petitions will be presented on more or less weighty grounds, 
But in connection with this point it may be noticed now that 
that powerful and wealthy body, the Mersey Docks and Harbour 
Board, have announced their intention to oppose the Man- 
chester Ship Canal Bill, on the ground that the proposed under- 
taking is unnecessary, that the works may involve serious injury 
to the estuary of the Mersey, and the sea channels by which the 
estuary is approached, and consequently to the approaches to 
the docks of the Board on both sides of the river, and that they 
will also interfere with the transit of vessels in the Upper 
Mersey, by which many important trades are now carried on 
between the docks and various places in the Upper Mersey. 
The nature of the present scheme was indicated in our previous 
article. It would perhaps be too much to say that this 
opposition’ is somewhat in the nature of a breach of faith 
with the promoters, but there was ground for expecting that 
the scheme: having been remodelled in the manner suggested 
before the Select Committee last year, no such strong and com- 
prehensive objections would now be advanced. If the Board 
make anything like a firm stand upon their petition, the chances 
of the Bill passing may be seriously jeopardised, even if no 
other vigorous opposition is offered; but there are many ways of 
arriving at a mutual agreement in this case. It is probable that 
the Bill will be read a first time soon after the House meets, 
and will even get into Committee during March, and if that be 
the case there will be ample time for dealing with it exhaus- 
tively this year. Incidentally, it may be mentioned that although 
the Parliament-street Improvements Bill has safely 
the Examiner, there is some doubt:as to how far the work will 
be proceeded with at present, and it is stated that only a 
nominal sum of money will be asked for. Among the Bills 





which have been marked “§, 0. C.”—that is, Standing Orders 
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complied with before the Examiner of Proofs—may be named: 


—-Manchester Ship Canal, Great Northern Railway (various 
powers), Parliament-street Improvements, London-stre¢t Tram- 
ways Extension, London and Blackwall Railway, Clapham and 
City Subway, Docks and Railways, Metropelitan 
Board of Works (various powers),London and South-Western 
Railway (various powers), Bexhill Direct, Railway, Creydon 
Corporation Gas, Brentford and District Tramways, Eastern and 
Midland Railway, London, Chatham, and Dover Railway, 
Canada North-West Land Company, Great Eastern Railway 
(various powers), Liverpool and Birkenhead Subway, Liverpool 
Cathedral, Manchester, Sheffield, and Lincolnshire Railway 
(additional powers), Tilbury and Gravesend Junction Railway, 
Cheshire Deep Water Docks, Avonmouth and South Wales 
Junction Railway, Lancashire and Yorkshire Railway, London 
Riverside Fish ket (extension of time); South-Eastern, and 
London, Chatham, and Dover Railways (arbitration), Channel 
Tunnel (experimental works), North London Railway, Metro- 
politan Board of Works (various powers), Great Eastern Railway 
‘(general powers), London and , South-Western Railway (various 
ywers), the Corporation of London Tower Bridge, the Albert 
alace Association, and Ward's City of London School for Girls 
Bill. ¢ 
On the other hand a few schemes have been allowed to lapse, 
such as the Tilbury and Gravesend Tunnel Junction Railway, 
the Cheshire Deep Docks, the Avonmouth and South Wales 
Railway, the Beulah and Beckenham Railway, the NottingHill 
and Shepherd’s Bush Extension Railway, the South Norwood 
Park and Crystal Palace Railways, Christchurch Harbour:Im- 
rovements, and finally the Tower Duplex Bridge Bill, and~the 
tae Floating Bridge Bill, with regard to both of which twe 
believe the necessary money deposit was not made. The Tower 
Duplex Bridge Bill was practically identical with the scheme ad- 
vanced last Session,and thrown out by a hybrid committee {that 
is, a committee consisting half of members chosen by the Hopse, 
and half of members appointed by the Committee of Selectien), 
on the ground that the practical working, though ingenfons, 
appeared to be open to much. doubt.” The Tower 
Floating Bridge scheme proposed>to construct a floating 
drawbridge across the Thames between Irongate Stairs 
on the one side, and Horsleydown Old Stairs on the Surrey side. 
At the same time, a small number of measures have failed» to 
comply with the Standing Orders, and these will either vanish 
altogether or come before the Standing Orders Committee, with 
the hope of being reinstated in the list for the Session. Among 
the schemes which have thus failed are two of the Metropolitan 
Subway Bills, viz, the Islington (Angel) and City, andithe 
Marble Arch, Regent Circus, and City Subway. The latter 
failed to comply upun a rather curious point. The Duke: of 
Westminster, the trustees of the late Duke of Portland»and 
other persons whose property was likely to be affected by the 
Bill, raised several issues’ in opposition to the scheme, one of the 
questions being whether certain cellars ought to have been 
included in the reference books. This had not been done’ and 
upon this, after learned arguments on both sides, the Bill was 
declared not to have complied with the Standing Orders. »*But, 
as a set-off to this in some measure, the King’s Cross, Charing 
Cross, and Waterloo Subway, and’other subway Bills,have 
been marked “S. 0. C.” ‘The measure first specified propdéses 
the construction of a subway commencing at Waterloo 
station, passing beneath the river to Charing Cross, thence 
under Northumberland Avenue, St? Martin’s-lane, Soutkamp- 
ton-street vid Great Queen-street, and then under Theobald’s- 
road and Gray’s Inn-road, to King’s Cross, the total length to 
be two miles and three-quarters, or possibly three miles: <* Pas- 
sengers are intended to be conveyed by some kind of«cable 
traction, and a number of stations will of course be formed 
along the route. The several Bills introduced with the.object 
of effecting a readjusting and re-classification of the railway 
rates, tolls, and fares, form a class’ by themselves this year, and 
constitute a novelty ; they may therefore be treated Tpethem- 
selves apart from all the other measures. With regard to these 
measures, it is feared that they may have a much more:serious 
effect on both traders and passengers than can yet be foreseen, 
and for this reason much anxiety has been felt to ascertain what 
course the Government were likely to take. A few days ago it 
was announced that the President of the Board of Trade had 
decided to support the second reading of these Bills. » This was 
su grave a matter from one point of view that a direct inquiry 
was at once addressed to Mr. Chamberlain, and that right hon. 
gentleman as promptly replied that the statement was inaccu- 
rate, and that he should not make up his mind until he had 
heard what the representatives of the Traders’ Association and 
others interested had to say on the subject. The attitude of 
the Government is therefore still matter of conjecture, and the 
whole question will form a leading topic of discussion at the 
approaching meeting of the Associated Chambers of Commerce, 
Meanwhile, the Bills of the following companies have complied 
with theStanding Orders :—London and South-Western, London, 
Brighton, and South Coast, North-Eastern, Great Northern, 
Great Western, Midland, North-Eastern. The London, Chat- 
ham, and Dover Bill has not satisfied the requirements of the 
Standing Orders, but it will probably come up again, before the 
Standing Order Committee. ; 5 
As has been mentioned above, two of the schemes for forming 
bridges across the Thames have broken down, but there is a 
third, viz., the Corporation of London Tower Bridge Bill which 
remains, and to which we shall refer on a subsequent occasion. 








Society oF ARTSs.—At the meeting of the Society of Arts on 
Wednesday next, the 11th inst., there will be a discussion on the 
recent report of the Royal Commission on Metropolitan Sewage. 
It will be commenced by a paper by Captain Douglas Galton, F.R.S. 
Sir Frederick Abel will be in the chair, and most of the principal 
authorities on sanitary questions are expected to be present. 

Tue Cost or IRon BripcEs.—A great reduction in the cost of 
iron bridges and their construetion has taken place within late 
years. When the South Side or Kernville Bridge was built, some 

ears ago, its actual cost was over 18,000dols. The Lincoln 

ridge, a much better structure just completed, cost but 11,000 dols. 
The bridge over the Conemaugh at Blairsville, more than twice as 
long as the South Side Bridge, fully as wide, with four times as 
much masonry, in which the best of dressed stone has been used, 
will cost, when completed, but little over 14,000dols. Not only is 
iron bridge building much cheaper than formerly, but the structures 
are superior in many respects.—Johnstown me. 

Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Arthur John Johns, engineer, 
to the Triumph; William Henry Pippett, assistant engin 


eer, to 
the Indus, for service in the Iron Duke; James Melrose, chief 
engineer, to the Gra 


ler; Henry Hull, chief engi , to the 
Inflexible; William W. Watts, Stephen H. Blundell, and Charles 
R. Jam ineers, to the Inflexible; William. H. C. Gale, engi- 
neer, to the Sesotes Edward Barrett, engineer, to the Royal 
Adelaide; William J. Firks, engineer, to the Indus, for service in 
the Hecate; Albert V. Blake, assistant engineer, to the Inflexible; 
Bryant G. Little, engineer, to the Orontes; and John J. Robins, 


engineer to the Cygnet, 
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STRENGTHENING THE ABUTMENTS OF A GREAT BRIDGE. 


THE Scientific American con- 
tains an interesting descrip- 
tion of the method adopted to 


strengthe> a great bridge :— 
Across the Schuylkill River at 
Chestnut-street, Philadelphia, 
is a two-span bridge, begun in 
1861, and completed five 
years later. It has two seg- 
mental arches supported by 
an abutment on either bank 
and a central pier in the 
river. At each side is a 
masonry approach. The spans 
ate 185ft. each, and the total 
length of the bridge, including 
approaches, is 1528}ft. The 
carriage way is 26ft. wide, and 
the footways 8ft. The 
western abutment is situated 
upon what was the river fiat, 
there being at the time of 
construction 27ft. of mud, 
under which was a stratum of 
about 5ft. of gravel and 
boulders, below which was 
bed rock. White oak piles 
were driven to a firm bed, and 
the heads of these, after level- 
ling, were embedded in beton 
to a depth of 24ft.; upon this 
foundation of piles and beton 
was laid a platform on which 
the masonry was erected. 
Since completion this founda- 
tion has maintained its verti- 
cal position, but the thrust 
from the long flat arch, 
exerting a pressure of some 
2000 tons, in a few years 
forced the western abutment 
through the yielding material 
in which it rested. A certain 
amount of this thrust wascom- 
municated to the approach 
through the two small arches, 
the effect of which was to 
compress the joints until, 
with the accompanying bulg- 
ing of the masonry at points, 
the limit of movement was 
reached in the approach 
masonry, after which it con- 
tinued in a rise of the two 
arches. It became evident 
that unless this movement 
was arrested the span would 
fall into the river. The fact 
that the space beneath the 
arches was used for traffic 
which could not be interrupted 
for any length of time led 
to the placing of wooden 
struts at water line from the 
abutment to the arch pi 
and from the pier to the base 
of approach, the effect of this 
being to transfer the thrust, 
through the struts, to the 
solid approach. This served 
the purpose so well that the 
wonder now is that the bases 
were not so constructed of 
solid masonry at first. The 
struts are shown in the large 
view. in the accompanying 


engraving, and were each composed of four 12in. by 12in. | 
timbers bolted and tied to one another. By this time the | 
abutment had moved 8in. and the central pier had moved half | 
| engines, &c. With regard to the cost of work of this nature, we 


that distance. 


The city now sought for something more permanent to save | 
the bridge than timber struts. Several plans were received, 


but those proposed by Messrs. Anderson and Barr, of Room 12, 
Tribune-building, New York City, were adopted. The reasons 


governing this decision were that they were the only plans | 
which would not interrupt travel on the railroad using one of | 


the arches, thereby saving the city, in damages, about 
during the operation would be avoided, since the space made by 


the removal of material would be immediately refilled with the | 


cylinder and concrete filling; and that by these plans the work 
would be so completed as to need no further attention in the 
future. In brief, this plan was to build four iron cylinders of 
im, aron 8ft. in diameter, stepped into the base of the abutment 


and extended downward to bed rock at such an angle—about | 


45 deg.—as to embrace the line of thrust of the erch, and fill 


them with concrete. By this plan the weight of the arch is | 


transferred to a solid foundation through four stone columns 
8ft. in diameter. In carrying out this method no further dis- 
turbance of the ground was necessary than to start the cylinder. 
The concrete wag made of one cement, two sharp sand, and four 
broken stone. Two of these stone struts have now been com- 
pleted—one 65ft. long and the other 62ft. Work was n 
Oct. 21st, 1884, and the first was finished Nov. 26th, and the 
second Dec. 16th. 

The plan of projecting this class of work below tide water iz, 
by the aid of compressed air, similar in every respect to the 
plan so successfully used in the Hudson River Tunnel, and 
which we have frequently described and fully illustrated. At 
the upper end of the cylinder is a vertical stem 4ft. in diameter, 
across the top of which extends an air lock 5ft. in width and 
14ft. long. is look is divided into three compartments by 
four doors. The advantage of this construction is that while 
one compartment is being filled with material from the outside, 
the other is open to the interior; all waiting is done away with, 
and both the passage of supplies to the lower end of the cylinder 
and the removal of excavated material are greatly facilitated. 
In building the cylinder, a space large enough to admit an iron 
plate is dug out, when the plate is inserted and bolted to those 
already in position; adjoining places are then excavated and 
other put in; and in this way the cylinder is formed, 
plate by plate and ring by ring, until rock is reached. When 
completed it is cleaned out and the concrete laid. The plant 
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for carrying on the work consists of a double air compressor— 
which may be quickly converted into a hoisting engine when 
necessary—a 25-light dynamo for illuminating the interior 


are assured by the contractors that similar cylinders can be 
sunk to any depth up to 500ft. for less than 100 dols. per foot. 








AERIAL NAVIGATION. 
Durine the last year a good deal has been said and 


| writte d something has been done in the matter of 
40,000 dols.; the risk of lessening the stability of the abutment | bee wpe Bie as pin Monee lly ser Poe ; 


aerial navigation. A certain qualified success has been 
obtained in France under exceptionally favourable condi- 
tions by MM. Tissandier. On the 29th of September the 
Tissandier balloon made a trip near Paris which demon- 


| strated that a balloon could be steered and propelled in a 


very high wind. The entire weight of the machine, 
including ballast and passengers, was about 1} tons. The 
balloon was sha somewhat like a cigar, 90ft. long and 
30ft. in diameter. It was inflated with hydrogen. A 10ft. 
screw was caused to rotate by a Siemens motor, which 
was put in action by large bichromate batteries, four in 
number, each having six cells, with eleven carbons and ten 
zines. Each cell held about six gallons of bichromate 
solution. The screw made 180 revolutions per minute, the 
motor making 1800. A large rudder played an important 
— in manceuvring the machine. Too much has, we think, 

n made of these experiments. History repeats itself in 
ballooning as in other things, and the employment of electri- 
city asa motive power shows how closely men have followed 
a beaten track in this department of mechanics, In early 
ages, when men knew nought of any power but that of animals, 
flight was to be effected by means of our muscular strength. 
No sooner had the steam engine become a practical ma- 
chine, than it was enlisted by the aeronaut. The storage 
battery has scarcely become a marketable commodity, and 
flight is to be accomplished by its means. If some new 

nt or motive power were to be introduced to-morrow, 
it also would be resorted to by those who seek to sail in 
the air. It is time, we think, that all such projects should 
be looked at from a common sense point of view; that is 
to say, from the point of view of sensible, intelligent engi- 
neers, and this is the more ni because we believe, 
first, that the navigation of the air may not after all be 


impossible—who, indeed, can say what is and is not im- 
— in physical science ?—and, secondly, because it may 

easily shown that no sufficient success can be achieved 
by theaid of balloons and screw propellers, electrical engines, 
and such like. As this is simply a question of facts and 
figures, it will not be difficult to make our meaning quite 


n. 

It may be taken that, in round numbers, 13 cubic feet 
of air weigh 11b., when the pressure is 14°7 1b. on the 
square inch. The weight of a cubic foot of air is ‘0761 lb. 
A silk balloon, 100ft. long and 30ft. in diameter, with 
conical ends, would have a capacity of about 60,000 cubic 
feet; less if the balloon were cigar shaped. Now, 60,000 
cubic feet of air weigh em = 4615lb. One pound of 
ordinary illuminating gas has a volume of 30 cubic feet; 
consequently, our balloon filled with coal gas would weigh 


60,000 _ 2000 1b., and 4615 — 2000 = 26151b., and this 


represents the buoyancy of the balloon; from this is to be 
deducted the weight of the silk, the net, &c. It will be 
seen that the margin left for passengers. and machinery 
is small. Let us suppose that the balloon is increased 
to the enormous dimensions of 200ft. long and 60ft. 
in diameter. Then its capacity would he increased 
eight-fold, and it would lift 2615 x 8 = 20,920lb., or, 
say,a little over 9 tons. Deducting the weight of silk, 
cord, car, &c., it may, perhaps, be assumed that we should 
have left 5 tons available for passengers and motive power. 
If we deduct a ton for passengers, we have four left for 
machinery. We have next to see what this machinery 
would have to do. 


It will be at once conceded that for ordinary purposes 
of locomotion nothing can be better than a railway train 
unless it be faster, and one of the favourite arguments 
used by those who advocate aerial locomotion, is that we 
should be able to move by its aid with much greater celerity 
from place to place than we do now. If, on the contrary, we 
are told that great speed is not aimed at, then the navi- 
gable balloon can only be of very limited utility. It 
would be of service in time of war, and might be used for 
purposesof exploration—likethatin Jules Verne’scelebrated 
story—which, however, was not navigable; but if aerial 
navigation is to be confined to such pu as this, it 
would rarely be worth having at any price that could pos- 
sibly be paid for it. Let us assume, therefore, that a speed 
of at least fifty miles an hour is demanded, by which the 
Atlantic could be crossed in seventy hours, or, say, three 
days, and Australia would be brought within ten days of 
our shores. If our navigable balloon moved in still air, it 
my encounter a resistance at fifty miles an hour of about 
121b. per square foot of cross section. It may be argued 
that by having pointed bows this force would be 
diminished. We may concede this, but it must be 
borne in mind that the surface frictional resistance 
would be enormous. It has been shown, indeed, that 
in the case of railway trains it is their bulk, not 
the area of the end advancing through the atmosphere, 
that measures their resistance. We are, perhaps, not far 
from the mark, we believe, when we estimate the resist- 
ance of such a balloon as that of which we are speaking, 
namely, one 200ft. long by 60ft. in diameter, at 28,000 Ib. 
A speed of fifty miles an hour is equal to 4400ft. per 
28,000 x 4400 

33,000 
We can see no way of escape from this conclusion. It 
may be pointed out that a large ship can be driven across 
the Atlantic at twenty miles an hour with this much power, 
but it must not be forgotten that the resistance both in air 
and water increases in an enormous ratio with the speed. 
If we were content to drive our balloon at twenty miles 
an hour, the resistance would not exceed 2b. per foot, and 
the power required would be about one-fifth of 4000-horse 
power, or, say, 800 indicated horse-power. Again, a 
volume of water of 60,000 cubic feet—that of our balloon 
—would weigh no less than 13,368 tons, and a ship with 
this displacement would require over 20,000-horse power 
to propel her at twenty miles an hour. 

It requires no very brilliant engineering attainments to 
demonstrate that it is simply impossible to get 800 indicated 
horse-power, or anything like it, out of a weight of machinery 
of only 4or 5 tons. The thing is a physical impossibility. 
It appears, therefore, that the most that can be done consists 
in providing mechanism by which the course of a balloon 
may be modified. Thus, if the wind were blowing due 
east, then it is, we believe, quite possible to make a 
balloon pursue a course a few, points to the north or south 
of east. It is also possible to produce motion at a very 
moderate velocity ina calm. Thus at five miles an hour 
the resistance to motion would be quite insignificant. We 
have made no allusion of any kind to the effects of storms, 
although they would have to be reckoned with. If it is 
proved to be impossible to take up power enough to propel 
a balloon in a dead calm faster than an ocean steamer, then 
navigable balloons can be of no practical utility whatever, 
save, as we have already said, for exploring purposes, 
when time is of no value in one sense. On the other 
hand, it must not be forgotten that the longer the time 
during which the machine is in motion, the greater the 
store of fuel, or its equivalent, that must be carried, other 
things being equal, and for this reason a machine which 
re only move, say, at ten miles an hour might be quite 
useless for exploring pape. For example, unless a 
navigable balloon could carry power enough to last, say, 
six hours, it could not be employed to survey an enemy’s 
country to any extent. It may be taken as demonstrable 
that it is impossible to do anything in the way of general 
aerial navigation with balloons; are we then to assume 
that flight through the air is an impossibility for man now, 
and must always be so? Our reply is in the negative. 
At all events, it is a patent fact that navigution of the air 
is accomplished by living creatures without muscular 
effort. If we can only ascertain how this is done, then 
flying may become possible to man. We refer, of course, 
to the soaring of birds on extended wings without effort 


minute, and = 4036 indicated horse-power. 





of any kind. Weare at present in much the same position 
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-. tay Ae: Ho from some distan une saa riding a 
bicycle; the rider, we may su) rthermore, to speak 
in an unknown language, and Coanequnntty to be entirely 
unable to explain to the looker-on how the thing is done. 
If the albatross could explain by what knack it can float 
for hours together without flapping a pinion, or if the 
crane could — how it circles its way heavenward 
without effort, flight would probably become an easy thing 
to man; but as we have no means of learning save direct 
observation and a it would be well, we think, 
that experiment took a new departure, and that aeronauts 
broke ground in a novel direction. 
now proceed to explain briefly. 

We published some months ago letters from Mr. Lan- 
caster, on the flight of birds, which letters were of the 
most s tive c ter. Residing in Florida, he pos- 
sessed, for reasons which he fully explained, admirable 
opportunities for stidying the mode of flight of certain 
soaring birds, and he arrived at a conclusion, the accuracy 
of which admits of no dispute, viz., that these birds can fly 
in a steady breeze without flapping their wings in any 
way, and accordingly without muscular effort. If this 
Ly ar oa be accepted as true—and we hold it to be, as 
we have said, indisputable—then the next step is to ascer- 
tain to what law of pneumatics their flight is to be 
credited. Mr. Lancaster has already made some experi- 
ments with limited means and a fair measure of success. 
Recently he has written to us again on the subject. He 
informs us that he is now once more in a position to push 
on his investigations, but before doing so he desires to hive 
some expression of opinion from scientific men as to the 
probable accuracy of his views on the subject. He has 
written a paper setting forth these views, which is, we 
regret, too long for our pages, but we can we think make 
his theory clear without occupying too much space, and 
this we propose to do here. 

Let it be assumed that a steady breeze is blowing in the 
direction of the arrows in the accompanying diagram, Fig. ]. 
On this breeze let us suppose that a flat board, whose 
section is shown by A, is supported. The effort of the 
breeze to carry this board along with it will be measured 
by the friction between the air and the board, and by the 
vertical area of resistance shown by the line 8, which is 
thesine of the angle BCD. The angular position of the 
board will deflect the breeze downward, and cause a 
reaction or pressure underneath tending to lift the board 
- The breeze above.the board will be intercepted, and 
there will be a negative or reduced pressure on the upper 
surface throughout its whole region, as denoted by the 
dotted arrows. The air at the end B of the board will 
tend to rise, and rush upward into the partial vacuum, 


What this is we may 





and in doing so will urge the board forward, as shown by 
the small radial arrows. That the board can be carried 
in the air in this way is proved’ by the common 
paper kite. If, now, the pressure of the breeze at B 
—that is to say, at the round stern of the board—was 
preston than’ the combined pressure and friction of the 
reeze driving the board astern, then the board would 
advance against the breeze, and sail so long as it kept its 
balance, just like the kites, cranes, or albatrosses, and the 
ee of flight would be solved. Provided man could 
earn to keep a flat = beneath him balanced, as a 
bird does, he, too, could fly against a steady wind. The 
uestion Mr. Lancaster asks is simply, Can the pressure in 
the rear be made more than enough to compensate for the 
driving astern pressure in front? He has himself more 
than answered the question up to a certain point, because 
he has actually, he states, succeeded in making plane sur- 
faces tly unaided against the wind for considerable dis- 
tances; but the question may be considered from a 
theoretical as well as a practical point of view. 
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The late Mr. Froude showed that the whole resistance 
offered by a homogeneous fluid to a budy moving through 
it consisted in skin friction and the production of eddies. 
In other words, the water closing in round the stern of a 
ship tends to drive her forward precisely as much as the 
driving of the water outward by the bows tends to keep 
her from going ahead. Thus, then, the two forces balance 
each other. Let us suppose that Fig. 2 represents the 
bows and stern of a chip, right lines being used in- 
stead of curves, that the angular action may be clearer. 
Here it is evident that the retarding influence of the 
out-streaming water, as shown by the arrows at the bows B, 
is compensated for by the accelerating influence of the 
in-streaming water at the stern, as shown by the arrows at 8. 
The flat sides of the craft take no part in the conflict. The 
resistance to be overcome is simply that due to friction 
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along their straight sides. Now, if a similar 5 ape 
holds of an elastic fluid, such as air, it will be seen 
that the driving astern-pressure or effort due to the sine 8, 
Fig. 1, will be compens for by the. action at the stern, 
and equilibrium will result. The float..we have sketched 
would, so long as it retained its balance, remain in one 
place. We have, however, the friction yet-to account for, and 
it is clear that the stern action. must be sufficient to com- 
pensate for this, as well as balance the stress on the bows, 
so to speak, or there can be no advance. Is it possible so 
to construct a body that the required tt will be 
obtained? So far as can be seen, birds are so constructed, 
and we may add that Mr. Lancaster's own experiments 
tend to prove conclusively that the problem can be solved. 

An investigation of this problem can we think hardly 
fail to prove interesting to our mathematical readers, .and 
to them we commend it, contenting ourselves with. repeat- 
ing that Mr. Lancaster’s propositions to be worthy 
of the most careful and attentive consideration by those 
who do not believe that we already know all that can be 
known about everything. The enunciation of Mr. Froude’s 
a great deal of surprise, because it was 
a wholly unexpected result of experiment and mathe- 
matical investigation. It was, in a word, a discovery. It 
is not at all impossible that the world is on the brink of 
a cognate discovery concerning aerial navigation, 








THE GREAT CAISSONS OF THE FORTH BRIDGE. 

On page 106 we give a perspective view, taken from a photo- 
graph, of one of the great caissons, 70ft. in diameter, four of 
which form each of the central piers of the great bridge now 
being constructed over the Forth from the designs of Messrs. 
Fowler and Baker, M.M.I.C.E., by Messrs. Tancred, Arrol; and 
Co. At page 357 of our last volume will be found a general 
description of these caissons, and of them we give above some 
detail engravings. These engravings show the construction of 
the caissons clearly, and ‘give all the chief dimensions. In our 
pers; ive engraving none of the pipes shown above are seen, 
as the sinking has only proceeded far enough to require the 
pumps for clearing the water from the caisson for working at 
half tide. The photograph was taken when'the tide was rising, 
and a short time before flowing over the whole of the'circular 
edge. At the present time the south-west and south-east 
caissons of the Queensferry group have been: sunk to-full depth, 
the north-west is in process of sinking as shown, and- the last on 
the north-west of the group is being got back into position from 
the place to which it slid on the mud. In the hard clay the 
rate of sinking is about 4ft. 6in. per: week, which it will be 
understood is very rapid work for such big caissons. - A general 
account of the Fy ty of Bed. ir ‘structure was given in our 
impression of the 2nd ult., we shall return’ to details in 
another impression. 
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GUNS AS HEAT ENGINES. 

Own the 29th ult. Mr. W. Anderson delivered his fifth 
lecture on “The Conversion of Heat into Useful Work” 
at the Society of Arts. The greater part of the discourse was 
devoted to the analysisofthe discharge of cannon. Theobject 
of thelectures has been mainly toshow that thelawsof Carnot 
apply to heat engines, whatever form they may take, and 
a , according to Mr. Anderson, is the simplest form 
of heat engine. The lecturer began by showing that the 
properties of gunpowder considered as fuel were known, 
thanks to the researches of Sir Frederick Abel and Captain 
Noble, and as the powder gases worked between tempera- 
tures which could Be defined with tolerable exactness, he 
showed that the maximum duty to be ex was onl 
51 per cent., and obtained a value in heat units for whi 
the gun could be made debtor. On the credit side of the 
balance-sheet which he constructed he grouped the expen- 
diture of energy under two heads, that producing external 
work, having a counterpart in recoil, and that doing 
internal work self-contained in the gun, and producing no 
visible external effect. He showed that the external work 
formed 94 per cent. of the total energy, with the exception 
of that which was expended in heating the gun. The 
external work was made up of three items. e energy 
imparted to the shot in its forward motion, that absorbed. 
in expelling the powder gases, and an insignificant item in 
the displacement of the atmosphere. The first and third 
items could be ascertained with accuracy, but the en 
expended in sg the powder gases was, up to the 
present, unknown, and was probably much more serious 
than was generally admitted. 
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if not all, of the new guns have burst. The sketch we 
annex is taken front Mr. Anderson’s diagram, to which we 
— added the official _— The ee eee 
the pressure curve was an indicator a» the 

n; its area re nted the work done. make out 
that the official diagram will not even account for the 
energy im to the shot, and it must therefore be as 
wrong as the crusher gauges, upon the indications of which, 
we presume, it must have been constructed. 

It seems difficult to imagine that the War-office cannot 
find men competent to investigate the important questions 
raised by Mr. Anderson. It is clear that the present 
Ordnance Committee is unequal to the task. They have 
had every opportunity of arriving at the data necessary to 
design guns with certainty as to the results, and Feet they 
issue indicator diagrams attached to the official drawings 
which must be grossly erroneous. We feel convinced that 
guns made with a proper factor of safety throughout will 
not need any very special material in their construc- 
tion, seeing that is guns have been made of mate- 
rials so various as cast iron, brass, iron, and steel, and 
may be spared all the cooking in oil and tallow which 
now seems to be the only meaus thought of for insuring 
sufficient strength. The recent experiments instituted for 
solving the supposed mystery of the failure of the Active’s 


gun have shown that the pet theory about obstructions is | tages 


untenable; and we trust that the plain truth will be at 
once confessed that the are too weak, that they have 
been designed on utterly erroneous data, and that Mr. 
Anderson’s method of arriving at the true pressures will be 
resorted to without delay, and, if possible, with hisassistance. 

In the sketch we have thickened up the metal in the 
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Mr. Anderson next pointed out-that recoil consisted of | parts 


two parts :\ Firstly, a very short space in which the gun | 
and iage attained their maximum velocity and energy; | 
and secondly, the part in which that energy was again | 
absorbed by the resistance applied to control the motion. | 
the motion of recoil was accelerated, an im 
force must be‘acting during the whole time of acceleration, | 
and that forée-was the pressure of the powder gases on the 
breech-block,’so far as “it co ded to the 
ucing external work. The accelerating force was only 
in action so long as the shot- and powder were being 
expelled from the gun, and therefore the time of getting 
up the full speed of recoil would-be the same as the time | 
of discharge, and not only so, but each change in the 
velocity of recoil would correspond to a change in the 
pressure upon the gun ; hence he showed that if an accu- 
rate di of the velocity of recoil could be obtained, a 
curve of pressures producing the velocities could be con- 
structed, and these pressures would have their counte’ 
in the chase of the gun. He explained the S¢bert veloci- 
meter, and illustrated its action and the curves it produced 
by means cf a pendulum which traced wave lines on a 
strip of paper moved .at various rates of speed; and, 
taking the new 10in. B.L.RG. as an example, he 
worked out a pressure curve from supposed observations 
on recoil. The reasoning throughout appeared conclusive, 
and none the less so because the pressures arrived at were 
at variance with the indications of the crusher gauges. 
Mr. Anderson remarked that, in all changes of form 
caused by external forces acting on metals, time 
was an-element which could not be neglected, and 
therefore crusher gauges to be eentwnetley cheaht either 
be exposed to pressure long enough to take their complete 
set, or else they should be exposed for the same time as 
when As this was impossible, the inevitable con- 
clusion was that the indications were too low, and more 
erroneous in this respect in the muzzle than in the 
chamber. In confirmation of this view, he cited the 
remarkable coincidence between the indications of the 
crusher gauges and the res derived from the known 
accelerated motions of the shot only,’ which, of course, 
left out of account all the other sources of pressure 
ennumerated in the balance-sheet, and which formed 
40 per cent. of the whole; hence the crusher gauges might 
be erroneous to that extent. . 
Whatever may have beenin the lecturer’smind, he madeno 
allusion to the strength of the new pattern guns which are 
being manufactured at Woolwich; bat it is impossible to 
examine the — curve traced along the 10in. gun and 
not be struck with the evident weakness of the weapon 
from the trunnion outwards, and this conviction is further 
increased when we compare it to the official pressure curve 
which is supposed to indicate pressures equal to one-fourth 
the bursting strains. e discrepancy between Mr. 
Anderson’s curve and the official one is between 








the trunnion ring and the muzzle; and here it.is that most, 
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ANDERSON’S AND OFFICIAL CURVES OF POWDER GAS PRESSURES. 


which are known to be weak, and have made them 
what they should be according to Mr. Anderson’s views. 
Much stress has been laid on the circumstances that the 
Active’s gun burst with a half Gomes but surely com- 
petent mechanics do not need to be told that once a struc- 
peatedly overstrained, itmay fail at anytime 
with loadsmuch smaller than those it had frequently carried. 








| COMPRESSED AIR MOTIVE POWER SUPPLY 


AT BIRMINGHAM. 
As we mentioned in our impression for the 2nd inst., 
the Birmingham Compressed Air Power Company, under 


| an Act obtained last session, is about to commence work 


on its power supply installation, and having gained the 
promise of very wide support, and a full knowledge of the 
local requirements, the expectation is that the company, 
the capital of which is £300,000, will start work under 
very favourable auspices. The engineer is Mr. John 
Sturgeon, of Westminster-chambers, and Professor Henry 
Robinson, M.L.C.E., is consulting engineer. 

We are thus on the eve of a practical realisation of the 
proposals of William Mann, who patented various applica- 
tions of com: air, and published a phlet in 1830, 
entitled, “ A Description of a New Method of Propellin 
Locomotive Machines, and of Communicating Power an 
Motion. to all other kinds of Machinery.” In this 
pamphlet Mann described and illustrated a coach 
provided with a battery of fifteen hemispherical-ended 
tubes, containing together 75 cubic feet of air, and supply- 
ing an engine coupled direct to the axle of the hind wheels 
of the coach. He proposed to use pressures as high as 
64 atmospheres, and was under the impression that “the 
cost of the power will be isely the same whatever ma: 
be the density at which the fluid is used.” His pamphlet is 
interesting, although the want of accuracy in the numerous 
estimates and calculations it contains shows that, as Mark 
Twain would have said, “the information that the ancients 
did not have was very voluminous,” though we have not 
to go back to anything very ancient for proof of this, as 
far as thermo-dynamics are concerned. It isnot, however, 
with Mann’s proposal for driving locomotive carriages that 
we have to do, but with his proposal for supplying Bir- 
mingham with compressed air at about 4 atmospheres 
pressure by means of pipes laid from the site of coal 
mines, where compressing machinery would be situated, so 
as to send compressed air power by means of pi 
instead of coal by the then usual means. He pro to 
do this to supply the numerous small power requirements 
in Birmingham; and amongst other collateral advanta 
he lays stress on the relief of towns from smoke, and the 
possible applications of the air for furnaces, ventilation, 
working cranes and other dock machinery, and packet 
boats. He pro supplying the whole distance from 
Manchester to with power by pipes branching 


'Y | tained for about 





from the coal mines, and gave figures to show how very 
little the power would cost. 

It will be said by some that Mann was before his time. 
In a way he was. Really he was not. Mann’s plans, like 
those of a great many others who have been said to be 
before their time, were incomplete. There was little more 
in his_proposal or patent from beginning to end than the 
idea of “piping” compressed air. Not one piece of the 
machinery was practically matured, whether we speak of 
the steam boilers, air compressors, or air engines. He 
knew nothing of, and expected none, of the very many 
difficulties which in the modern construction of com- 
pressed air machines have been found to cropup. Except 
in the proposal to convey and employ compressed air for 
different purposes, there was nothing to anticipate what 
is now proposed to be done, and the credit due for the 
— realisation of the idea will be no more due to 

im than’will be the construction of the Panama Canal, 
if ever it.is completed, to any of the several who many 
years proposed a canal across the isthmus. 

By a census of the Birmingham power users it has been 
found that of the numerous engines, chiefly small, in use 
in that great manufactory of little things, there are but 
few using steam pressures above 45 lb. square inch, 
It has therefore been determined that the great advan- 
which belong to the use of moderate pressures shall 
not be lost for the sake of the pee sr small demand 
for high ure. <A slight modification of the engines 
or gear will bring all such cases within the scope of the low 


pressure, The minimum pressure which the company 
will be allowed under its Act is 43 Ib. uare inch ; 
but it is probable a pressure of about 50 Ib. will be gene- 


rally adopted. 

conomy is, of course, the first inducement offered by 
the new company to the many small power users. The 
difference between the rate to be charged by the company, 
namely, an ave rate of 5d. 1000 cubic feet, and 
the present cost of steam power, is estimated to represent 
a saving to most users of the smaller steam engines of 
about 20 per cent., apart from the saving of all cost of 
boilers and their repairs and water. There are, however, 
many other strong inducements for the support of the 
non Existing small steam engines will require no 
modification, and the exhaust will, in most cases, be useful 
for ventilation. Tramways may be worked by the air, 
Pipes being laid along their route, while the numerous 
other uses include the driving of small motors in separate 
establishments for working dynamos to provide electric 
light. These small uses include very numerous 
industrial applications, especially in a town like Birming- 
ham ; while the number of motors used in ordinary trades 
for driving hair brushes, coffee mills, sewing machines, 
butchers’ sa machines, &c., is rapidly increasing, as is 
shown by the extensive use of gas engines. The 
use of a jet of compressed air to induce r currents 
for ventilating is also obvious, while the simplicity of the 
application of com air motors generally is very 
much in favour of the undertaking. At this time in 
the portion of Birmingham at present proposed to be 
dealt with, over 10,000 indicated horse-power, or 3558* 
nominal, according to the parish rate ks, in steam 
engines are in various factories. Of these there are :— 


H.P. H.P. 
Of 10 and under, 710 nom., yielding, say, 2130 I.H.P. 


»”» ” ” ” ” ” ” 


»”» ” ” ” ” ” 1179 ” 
giving a total indicated horse-power in engines of the sizes 
which may be driven by compressed air with advantage 
and economy of 5838. 

One of the first considerations which meets the under- 
takers of a scheme of this kind is the probable loss of 

ressure due to the a of the air through long pipes. 

tis not long since this was looked upon as a very great 
source of waste, which would add materially to the loss due 
to the work of compression, heat lost in the process, and 
loss in the driven machine or motor. The extensive expe- 
rience now available, through the use of compressed air, 
for working distant motors in several collieries and in long 
tunnels, has, however, expelled the doubts on this subject. 
As showing this we may here quote from the observations 
of Herr E. Stockalper while resident engineer at the 
northern end of the St. Gothard Tunnel during its con- 
struction :— 

“The air main consisted of cast iron pipes 7’87in. dia- 
meter, extending 15,100ft., or 2°86 miles, in from the 
tunnel mouth, and then of wrought iron pipes 5‘9lin. 
diameter, extending 1700ft., or 0°32 ~~ er. All 
had flanged | Aoints, ted er with india-rubber rin, 
between. e velocity of the compressed air through the 
main, or the volume delivered per second, was ascertained 
by counting the strokes of the ey their delivery 
per stroke having previously been determined. The pres- 
sures in the air mains were observed by means of Bourdon 
gauges, which could be read to ;|; atmosphere. The obser- 
vations were made while three different conditions of 
steady flow throngh the main were continuously main- 
an hour each, by altering either 
the working of the compressors or the discharge through 
the cocks at the inner end of the main. Reduced to atmo- 
4 pressure and a temperature of 0 deg. C. or 32 deg. 

-» the volumes of air flowing through the main under the 
three conditions were 32, 22, and 18 cubic feet per second. 
The results of the observations are shown in the table 
given in the next 

“Considering Darcy s the best of the many formule and 
tables for the flow of water through pipes, owing to their 
close correspondence with observed results, as well as to 
their simple form and convenience for calculation, Herr 
Stockalper investigated their adaptation to the case of air, 
and demonstrated on assumption, which he justified, that 
the theoretical loss of pressure in air mains may be 
expressed, as in water mains, by the formula :— 

J =aq* 8 (for metre measure). 


1 
J= 38710667 ag* 8=0'00034831 « g* 8 (for feet). 








* This is the assessment value of the nominal horse-power. The 
uch higher, being nearly equal to 
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Where J is the loss of pressure—that is, the loss of head 
in metres (feet)—height of water column—or Age 
rule, pounds per square inch per foot rui—for each métre 
forwards along the main; 8 is the mean density of the 
compressed. air, taking water=1; ¢ is the volume of the 
compressed air at the mean density 8 flowing through the 
main per second in cubic metres—or cubic feet—and a is 
Darcy's coefficient for water deduced from his experi- 
ments; this coefficient is a function of the pipe diameter 
D, and is given by the empirical formula—where )) is 
taken in metres in each case :— 

= 25S (x ooos07 + 200001804 

A table is produced of 68 diameters, ranging from 0°01 u 
to 1:00 metre (0'39in, up to 39°37in.), with the correspond- 
ing values of the coefficient a for water, ranging inversel 
from 58,395,000°0 down to 0°00168275, and ing throu 
unity at a diameter of about 0°28 metre. In other words, 
the loss of ‘pressure in an air main may be calculated on 
the supposition that it is water, instead of air, which is 
flowing through the pipes at the same velocity, and the 
loss so ascertained for water has then only to be reduced 
in the proportion of relative densities of the air and of 
water, the experiments having satisfied Herr Stockalper 
that for all practical purposes the same coefficient 2 may | 
be applied for air as is given by Darcy for water. 








where 
W; = the work performed by isothermal com- 
pression. 

R = the ratio of compression = absolute end 
pressure divided by the absolute pres- 
sure of the atmosphere. 

P = the pressure in the receiver=end pressure 
in compressing cylinder. 

V,= volume traversed by the compressing 


piston. 
A =the back pressure of the atmosphere = 
14°7 Ib. per square inch, 

For instance, if it be desi to know the amount of 
power expended in compressing one cubic foot of air of 
45 lb, pressure per square inch above atmosphere =59°7 Ib. 
total pressure, 

then 

R= Al = 40612, 
log.e R, or the hyperbolic log. R= 14015. 


P =59'7 lb. per square inch = 85968 lb. per 
uare foot. 
V, is, for isothermal compression, inversely as the 
pressure and 
= Rx the number of cubic feet compressed air 
produced 


Observations on Loss of Pressure in Compressed Air Mains at St. Gothard’s Tunnel, 17th December, 1878. 
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The calculated results arrived at by this formula vary. 
however, from 25 to 58 per cent. in excess of the observ: 
actual loss of pressure given in the foregoing table. The 
discrepancy is ascribed to certain disadvantages inseparable 
me the circumstances under which his experiments were 
made. 

The temperatures inside the air main at various points 
of its length were observed on several different days, the 
velocity of flow varying from 13ft. to 39ft. per second, and 
the pressure from 3 to 6 atmospheres. They were found 
to remain ev constant for each individual point, 
and to be about 3deg. C., or 5deg. F., below the constant 
external or tunnel temperature at that place. These 
results are given in the “Proceedings” of the Institution of 
Civil Engineers, vol. 63. 

Professor Unwin, in a paper in the same vol. of “ Pro- 
eeedings” of the Institution, gives a coefficient ¢ of friction 
of air flowing in long pi The coefficient diminishes 


with an increase in the diameter of the pipe. Table by 
M. Stockalper agrees well with the heonll — 
3 
¢= o0027(1 + 3, 
This would give ¢= 0°00393 for the larger 0°656ft. (or 
7'87in.) pipe in M. Stockalper’s table, a ¢=0°00435 for 


the 0°492ft. (or 5°‘9lin.) pipe, which again agrees with 
experiments on 2,%,in. tubes of the pneumatic system of 
Messrs. Culley and Sabine, who found a coefficient of 
0°007, calculating by the above rule ¢= 0°0071, almost 
identically the same. . 

Weisbach gives coefficients ranging from 0°012 to 0°028, 
or values from four to seven times as t as those 
obtained by M. Stockalper. Weisbach’s experiments were 
made on small tubes about 2 metres long, at velocities of 
80ft. to 490ft. per second, and therefore the results do not 
merit great confidence. Still, if the very small diameter 
be allowed for, they diverge much less from M. Stock- 
alper’s result than they appeared to do at first. 

e table here contains a comparison :— 














| Diameter t by | ¢ by calculation. 
| of tube, experiments. ec above. 
Brassand — 0°400in. | 0°014 to 0°027 0°027 
Ditto .., | 0°564in. | 0°012 to 0°026 0°020 
Zino tube. oa x, 0°960in, 0018 00-023} 0-018 
| 
With respect to the engine power required to compress 
a given supply of sir, and the useful ‘effect to be obtained, 
the following may be taken from the estimates made in the 


preliminary report issued by Messrs. English, Hanssen, 
and pe ; 

The calculations show the useful effect to be obtained 
from compressed air under different conditions of working, 
viz., with heat applied in different ways at the consumers’ 
premises, without heat so applied, and with and without 
ex on. 

e power, independent of friction, | resistance’ 
of valves, &c., necessary to com a given volume of air 
= en compression is theoretically obtained by the 

ormula :— 


We = [ (20:8 xp)-a]x v, Lake 





* There was probably some error in observation of this pressure, making the loss too small. 


== 40612 x 1 cubic foot = 40612 cubic feet. 
A = 14°7 lb. per square inch = 2116°8 Ib. per square 
oot. 


x 8596'S Ib.) -211681b. | 


x 40612 cubic feet. : 
= [(0°5913 x 85968) — 21168] x 4:0612 cubic 
feet. 
= ‘7 Ib. x 40612 cubic feet. 
Therefore 
W,= 12,048 foot-pounds. 
To find the amount of steam power necessary to com- 
ress a given amount of air, it is necessary to consider the 
Cou caused by friction, leakage, and heating of the air. 
In consequence of the high speed and large diameter of 
compressing cylinders proposed to be used, the engineers 
do not expect to cool the central portion of the air, but 
only that portion of the air close to the cylinder sides. 
They therefore take the theoretical power as that due to 
adiabatic compression, but friction and leakage as due to 
isothermal ‘compression. 
(To be continued.) 








A REMARKABLE LANDSLIP AND ITS CAUSE. 


Art the end of December, 1882, after several days’ incessant 
rain, the traffic on the Bellegarde and Geneva branch of the 
Paris, Lyons, and Mediterranean Railway was stopped by slips 
on the hillsides of enormous dimensions, which occu near 
Fort de l’Ecluse, about seven miles from the Swiss Frontier. 
At this point the line following the right. bank of the Rhone, and 
about 140 above it, passed through a tunnel about 160ft. long, 
lined with masonry, which was completely destroyed, by the 
slipping of the hillside above it, the volume of material dis- 
placed being estimated at about 1,250,000 cubic yards. As the 
accident was evidently caused by an excessive increase of sub- 
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terranean waters and their overflow into the loose ground of the 
hillside, ‘it was décided to establish proper ‘drainage works’ as 
soon as the ae been ee ee pt the — 

urpose the ground was clea‘ ry ting on a large e, 
rad an embankment about 130ft. high*formed to take the 
place of the destroyed tunnel. The new bank behind the 
slipped material was very high and steep, but as there 
was not time to secure it completely, as it was desired to reopen 
the line for traffic immediately, the protecting works were 
resubated fo Aceetaln, SORES «aR wea the marl 
rock projected most dangerously, the of the surface 


being protected against rain and snow by a coating of tar. As the 
bank is about 75 yards long, and rises from 80ft. to 100ft. 
above the rail level, a force pump and hose were employed to 
distribute the tar uniformly over the entire surface. The black 
cliff so produced has become a noticeable, if not a very enliven- 
ing feature in the scenery of the line; while for its particular 
purpose—that of a temporary protection of the ground—it has 
answered very well, the tar covering not having suffered by the 
heat of the summer of 1884. This is in part due to the fact 
that the cliff is only exposed to direct sunlight during a short 
time in the day, as the river gorge is very deep and narrow. 


Smaller local slips have been stopped in a similar way by a 
further coating of tar. 
>  LONCITUDINAL SECTION OF THE 
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To allow for the inevitable subsidence of the new embank- 
ment, the rails haye been laid upon a grating formed of three 
superposed layers of sleepers, placed alternately parallel and 
perpendicular to the axis of the line. 

Soon after the reopening of the line in March, 1883, the per- 
manent drainage works were commenced. These consisted of 
levels, mostly of elliptical cross section, from 5ft. to 7}ft. high 
and 34ft. to 5ft. wide, lined with masonry or concrete, which 
are driven into the bank from near the river level, generally 
perpendicular to the direction of the line. Although nearly a 
mile of these galleries had been driven up to November, 1884, 
the result was unsatisfactory ; as no large amount of water was 
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tapped, and small slips were continually occurring on the bank, 
until about the middle of the month, when a side drift from 
the No. 3 shaft, about fifteen yards long, struck a cavern in 
the limestone rock, which passed upwards in a kind of 
chimney 70ft. high, and downwards in an irregular gallery 
or grotto, about 200ft. long and 45ft. deep, terminating in a 
small lake of undetermined dimensions, with about 16ft. depth 
of water close to the shore. The walls of the grotto are covered 
with stalactites, while those of the upper part or chimney are 
polished smooth by the numerous pebbles in it, which are all of 
a perfectly spherical form, and also well polished. The lake is 
about 34ft. above the river and the top of the chimney about 
114ft. higher than the lake, which just brought it level with the 
spring of the arch of the original tunnel, and about 55ft. hori- 
zontally distant from it, a position which sufficiently explains 
the constant influx of water, which could never be satisfactorily 
accounted for ‘by the original constructors of the line. The 
lake is evidently fed by numerous fissures, traversing the lime- 
stone forming the mountain, and together with the grotto and 
its outlet, forms a natural syphon. On the day of the great slip 
the water must have risen through the whole height of 114ft., 
corresponding to a pressure of about 3} atmospheres, giving an 
enormous flow. Since the new drainage level has been opened the 
discharge is very great, amounting, during the period of melting 
snows, to between 2000 to 3500 gallons per second, which issues 
with such velocity as to divide, and eventosome extent keep back, 
the main current of the Rhone. The engineer in charge of the 
district, Monsieur Charbonnier, intends to.provide for the per- 
manent drainage by a new and shorter tunnel.driven directly 
up to the lake. 

The discovery of the cause of the accident has so far 
been of value that it has prevented a large outlay upon an 
alternative line, several of which—such as a transfer of the line 
to the opposite bank of the river, a long tunnel under Fort de 
l’Ecluse, and even the complete abandonment of the line 
between the Credo tunnel and Geneva in favour of a direct 
connection of the Bellegarde and Evian line with the City of 
Geneva—were proposed and under consideration for some time. 
The cost of ing the portion of the line destroyed by the 
slip is estimated at about £60,000, and the losses by the stoppage 
- Bang traffic may be estimated at about the same sum in 

ition. 








Tue Counctt of the National Smoke Abatement Institution have 
published a report for the year 1884, which shows the direction 
and scope of changes which have been observed by thé Council 
during the period. The Council do not advocate particular 
methods of smoke prevention, but by the various reports of tes 
and the papers and communications which they have obtain 
from various authorities and published, the best methods of heat- 
ing have been fairly suggested. The a pamphlet of 23 

Ail coe et enhaeet dentag tenouak paavend thi tabumeatian 
and said on the subj luring the past year, e informati 
it contains shows py se that, without any hardship to i 
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A NEW METHOD OF SHAFT SINKING THROUGH | . The American Valley is a comparatively level tract of 
LOOSE WATER-BEARING MATERIALS.* 4500 acres, surrounded with pa ee pepe slopes, which 


By James E. MILLs, B.S., Quincy, California. greater than that of the valley. The floor of the valley is 

In the work of exploring certain gold-bearing gravels in the | materials—gravels, sands, clays, &c.—and these 
American Valley, Plumas Co., California, entrusted to my charge | basin. The lip of the basin at 
by Professor A. Agassiz, of Cambridge, and Mr. Q. A. Shaw, of | the waters leave the 
Boston, it became necessary to sink a shaft through materials | where the shaft struck the 
qentaiaing in come lagyes lenge uantities of water, and I have been | materials at the 
compelled to devise a new od which has proved successful, soon onlias th aleeb-eanircmuniipanter totes’ tonnes 
and may be of service elsewhere. ‘ a 


The 
* Transactions of the American Institute of Mining Engineers. described further into the underlying bed rock, making 
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AMERICAN SHAFT-SINKING MACHINERY. 
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FIG. 11. 





























FIG. 10. 




















R\OF DRIFT. 

















SCALE 1 IN.~2 FT. 


FIG. 16, 


shaft. It was evidently ge one to sink to any considerable 
depth through such material, under the pressure existing when the 
water was pumped out of the shaft, even if the water should not 
exceed the practicable limits of pumping. 4 yo with drill 
seed Geseah 2 and eet Sah = ; m Se reaganny oom 
ugh were sands and gravels of a to run in 

places, and that below that depth, although the material as a 
whole was more clayey, there were at intervals strata of loose 
sands and gravels as far as the drill went, which was to 
Tpoft.* The depth was too om to permit the use of compressed 
air to balance the ure of the water, and there was no way left 
but to sink the shaft without taking out the water. The Kind- 
Chaudron process was not available, for the material would not 
stand unsupported for more than a few feet, in places not more 
than a few inches, much less for the whole depth. A caisson 
must be carried down with the excavation, and kept pressed 
against the bottom. The caisson adopted—B, Fig. 1 of the accom- 
panying eres acylinder of 55in. outside diameter, of t 
din, thick., leaving inside diameter 44ft. It is made of rings 4ft. 
long, and the rings come Phan p wate to edge, with accu- 
rately planed and are joined together by butt straps on the 
inside bin. wide and fin, thick, to which the two adjoining rings 
are rivetted. Each ring is of one sheet, the ends of which are 
accurately planed and bse together edge to » and con- 
nected at the vertical joint thus formed by a vertical butt-strap of 
the same width and thickness as the horizontal one, and, like it, 
placed on the inside. The caisson is, therefore, a smooth cylinder 
on the outside, but on the inside the butt-straps project inward din, 
The lower edges of the horizontal straps are ered, the upper 
edges left horizontal. The vertical straps are thinned at the ends 


the latter not more than gin. The rivets are fin. in eter, 
countersunk at both ends, and 2}in. apart from centre to centre in 
the rows, and the two rows at each joint are the same distance 
The caulking was all done at the edges of the butt-straps. 
lower part of the cylinder which was to withstand the greatest 
ae: tested ~ . a re, applied — ee ee 7s 
To square inch, e rings were together 
where they were suannfopinred, soaking ontinnn 
there remained one horizontal row of rivets to be driven and one 





8ft. long, so that | abo: 





* There were ical data for concluding that the depth to bed-rock 
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horizontal seam to be caulked, to 
each 8ft. in | of caisson, at the 
shaft. At the lower end of the cais- 
son is a shoe—Ba, Fig. 1—of rolled 
steel lin. thick, welded at the ends 
of the sheet so as to make a continu- 
ous ring without vertical seam. Its 
lower is not quite horizontal, 
ages erenens: 
o! in.: longer -t the 
inner surface, a cutting edge. 
It is scarfed to the ring next above ; 
one-half of its thickness being cut 
away all-around for a length’ of 
3}in., and the ring above lapping by 
for the same 1 » 80 as to rest on 
the shoulders of the scarf, and have 
its outside surface flush with that of 
the ring. At the upper edge of the 
caisson there Ay Em a Pigg 
strap, projecti its width, It 
wont not do to bring to bear on this 
butt-strap the pressure necessary to 
force down the caisson; and a wrought 
iron band—Bb, Fig. 1—lin. thick and 
4in. wide, was put there, resting on 
the edge of the main sheet, and sur- 
Seg ides above tha ties ots of the 
‘in, above the upper of the 
latter. The band was in halves, 
joined by bolts with nuts, as shown 
in the . When the ground had been excavated, and the 
caisson pressed down until its upper edge was 8ft. below the work- 
ing floor, the band was taken off, another section rivetted on, and 
the band put on the top of the latter. As the excavation pro- 
ceeded, the caisson forced down by hand with screws 
reinforced towards the last by a falling weight. The screws 


The bottom of the timbers, which rested 
was 
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as the caisson went down, and removed when a new section was 
_ on. The screws, with their nuts and steps, are shown at 

, Ca, Cb, Fig. 1, and need no further description, except that 
they were of strong cast iron, called a in m, where 
they were made, and there were anti-friction buttons of hard steel 
in the steps. They were six'in number, arranged, as shown in 
Fig. 1, in two sets of three each ; but for the greatest part of the 
time only four were used, in two sets of two each. The nuts of 
each set were fixed into a timber 14in. square on the end—D, 
Fig. 1—and this was held down against the thrust of the screws 
by four rods—E, Fig. 1—of round iron, ltin. in diameter, which 
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passed through it and .a similar timber F, Fig. 1, placed under 
the main shaft head timbers; the rods having nuts at both ends, 
and cast iron washers 1ft. square between the nuts and the surface 
of the timbers. The shaft head timbers bore the weight of the 
hoisting frame, and of a part of the building, and a load of gravel 
and clay, which was increased from time to time as became neces- 
sary. One or more hydraulic presses, driven by the engine, would 
do the work much better and at much less expense than these 
serews. The pressure could then be kept even and constant while 
the excavation was going on. The excavating was almost wholly 
done by a modification of the sand pump used in sinking artesian 
wells, which I will call the drill pump. It is shown at G, Fig. 1, 
and in Figs. 2,3, 4. It is essentially a cylinder or barrel, with an 
annular drill at its lower edge, and a valve seated just above. It 
will be more fully described below. The flat drill shown in Fig. 10 
was made to be used in ground too hard for the drill pump, and to 
break up large boulders, and was tried for these — a few 
times, but to little or no perceptible advantage. The drill pump 
itself loosened the ground, broke up the boulders when too 
to pass through the valve, and raised the material efficiently. The 
auger stem H, Fig. 1 and Fig. 5; jars I, Fig. 1 and Fig. 6; sinker 
bar J, Fig. 1 and Fig. 7; rope socket K, Fig. 1 and Fig. 8; temper 
screw and clamp L, Fig. 1 and Fig. 9; and wrenches, Fig. 11, were 
the same as are used in the oil regions of Pennsylvania, where the 
tools were made, except that the auger stem and sinker bar were 
made shorter, and the nece weight was secured by in 
diameter, because the distance between the floor and the sheave M, 
Fig. 1, was too short for tools of ordi length. The drill pum; 
could not have a diameter near that of the shaft, like the san 
pump of artesian wells, nor could it extend—like the drills used in 
artesian well boring, and in the Kind-Chaudron process—across 
the shaft, so as to be brought to bear on the whole area of the 
hottom by being turned around. It was, therefore, hung from a 
movable point, so that its position could be shifted, and it could be 
placed over and dropped on to any part of the bottom of the shaft. 
This could hardly be accomplished with the walking beam ordinarily 
in use in artesian well boring ; and the drill rope, therefore, instead 
of being suspended from such a beam, was connected through the 
clamp and temper screw with another rope, N, Fig. 1, which was 
attached by a loose wooden eye, O, Fig. 1, to the wrist pin of the 
gear wheel through which the drilling motion was imparted to the 
tools.* This latter rope, on its way to the gear wheel, passed over 
a rolling horizontal drum—P, Fig. 1 and A, Figs. 12, 13, 14—and 
between two vertical rollers B, Figs. 12 and 13. The drum could 
be moved forward by a winch Q, Fig. 1, and run back by a weight 
R, Fig. 1, and the vertical rollers could be moved to right or left 
by a screw C, Figs. 12, 13, and 14, and so the point of suspension 
of the tools could be placed over any part of the floor of the shaft 
where the drill pump was to work. The hoisting frame and 
machinery were the same that were put in and are now used for 
ordinary hoisting and pumping, except that for pumping, a larger 
ear wheel has been put in the place of the one which im 

ill motion to the tools. The winding reel S, Fig. 1, was ted 
by friction gear in raising the tools and load, and controlled by 
brake in lowering them. The tools were let down, and the con- 
necting rope attached by the clamp La, Fig. 1, and put into place 
by moving the and rollers; the main rope slackened above 
the clamp, and the machinery started, giving the lift-and-drop 
motion to the tools. When the drill pump was loaded, the con- 
necting rope was unclamped from the main rope and disconnected 
with its driving wheel by slipping the wooden eye from the wrist 
pin, the drum moved back, the tools raised and the drill pump 
emptied. The drill pumpand its parts are shown at G, Fig. 1, and 
in Figs. 2, 3,4. The whole length of the pump is 7ft. 7in. besides 
the connecting pin D, Figs. 2, 3, 4, which extends 10}in. above the 
head. The main barrel A, Figs. 2, 3, is of wrought iron, }in. 
thick, with welded vertical seam ; is 7ft. lin. long, and its inside 
diameter is lft. The shoe B, Figs. 2, 3, 4, screws on to the barrel 
at its lower end. Its cutting edge is formed by a bevelled steel 
ring Be, Figs. 2, 3, 4, which is fastened with set screws to the iron 
of the shoe. The valve seat E is held im place by a projection 
Ea, Fig. 3, at its lower edge, placed between the shoe and the 
lower edge of the main barrel. The head C, Fig. 3, consists of a 
wrought iron plate, 3in. thick, held to the barrel by a band F, 
Fig. 3, screwed on to it and on to the outside of the barrel. The 
joint was made more firm by shrinking an iron ring G, Figs. 2, 3, 4, 
on to the band over the edge of the plate of wrought iron ; and to 
make the joint more secure, a similar wrought iron plate should be 
put into the upper end of the barrel, and a ring shrunk on to the 
band over its edge. The pin D, Figs. 2, 3, 4, by which the drill 
pump is attached to the auger stem, is screwed into the iron plate 
of the head, as shown in Fig. 3. An opening H, Figs. 2, 4, below 
the head let out the air as the drill pump descended into the shaft, 
and the water above the load during the drilling. The load was 
taken out of the barrel through the opening I, Fig. 4, just over the 
shoe, with a small hoe made for the purpose. The opening was 
closed by the gate J, Figs. 2,3, 4. To B tee hitting the butt 
straps of the caisson with the sharp edge of the shoe and the 
upper edge of the pump, the guard of wood and iron K, Fig. 4, was 
puton. The weight of the tools as suspended was :— - 
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Rope socket... .. «2 <0 2 oc oc os sp cc oo Gh a 
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To this is to be added the weight of the rope, which increased with 
the depth. But the weight of the rope, rope socket, sinker bar, and 
upper link of the jars added nothing directly to the force of the 
downward blow, and aided it only by overcoming the friction of the 
rope in passing through the water. In fact, the sinker bar was 
omitted for the greater part of the distance, but toward the last 
seemed to be of some service, especially when the water was thick 
with mud. The wood of the pump guard weighed about 724 Ib. 
when water-soaked, not far from the weight of the water it dis- 
placed, and neither increased nor lessened the force of the blowmate- 
rially. There remained of the pump 800]b. of iron, which, with 
the 6921b. of the auger stem and the 1931b. of the lower link 
of the jars, made a weight of iron 16901b. This, falling through 
water, is equal to 1472 lb. falling through air, with some deduction 
to be made for the difference bet the frictional resistance of 
air and water, and some further deduction for the greater weight 
and frictional resistance of the water when heavily charged with 
mud in suspension. The weight and consequent force of the blow 
increased as the pump became loaded, and at times the weight 
reached nearly the ome of a ton falling through air. 
The lift and the drop of the tools when drilling, which was found 
best fitted for safe and efficient working of the machinery, was 2ft.; 
and the number of drops thirty-two per minute. When the 
drilling was going on, a man stood with his hand at the temper 
screw to let down the tools by turning the screw as the drill pum 
excavated, fast enough to render the blow effective, but not 
enough to permit the tools to topple over against the caisson. 
He could judge of the blow by the jar at his hand. The length 
of time required to load the drill pump varied with the cha- 
racter and compactness of the material; but it was generally kept 
in motion at the bottom twenty minutes. The raising and lowering, 
cting and di cting at the clamp and wrist pin, taking 
out the gate and the load, and replacing the gate, took about ten 
minutes more, making thirty minutes to each charge, or two 
charges to the hour. The area of the cross section of the caisson, 
including its wall, is 16°5 square feet, and the area of cross section 
of the drill pump 0°785 of a foot, or about 3; of that of the 
caisson. The material in ill pump was less com; than in 
place at the bottom of the shaft. A load of 1ft. in depth in the 
drill pump would lower the bottom of the shaft about 4in., and a 


* Such a connecting rope is in common use in sinking small artesian 
wells by horse-power, but it passes over a sheave fixed in position. 














load—quite often attained—of 4ft. in depth of the drill tow 
would lower the bottom of-the shaft 2in., and twenty such we J 
in a day of ten hours would lower it 40in. The latter rate of sink- 
ing was sometimes attained, but the average rate was much lower. 
The caisson was put into the shaft A, Fig. 1, which had 
14ft., and the space outside of the caisson and 
tangular shaft filled with clay. The only settling 
about the shaft observable at the surface was within the rec 
shaft. It was but little, and as it took place clay was added at the 
top. Before the work was fairly started some days had been spent in 
becoming accustomed to the work and cree epee alterations in 
the tools; and during this time the caisson been sunk 5ft., or 
to 19ft. from the surface. The shaft and caisson were sunk the 
next 59°6ft., or to 78°6ft. below the surface, in forty-one working 
days of ten hours each, or at the rate of 1°45ft. per day. This 
included the time spent in putting on new sections to the caisson, 
which was 13°6 days. At this depth—78'6ft. below surface—the 
water was taken out of the shaft. The material passed through 
had b more pact from about 60ft. downward, and I had 
expected to sink from here by ordinary methods ; but the inflow of 
water at the bottom, which was at first 3°2 cubic feet a minute, 
increased in about four hours to 5°3 cubic feet minute, and it 
was plainly best to continue on with the method that had succeeded 
so well thus far. The caisson was in good condition, whole and 
water-tight, but slightly curved from end to end, so that the centre 





creased | at the bottom was about 4in. from a plumb line dropped 


from the centre at the top. After a delay of some months 
in getting more sections of caisson work was resumed, and 
the shaft was excavated and the caisson sunk 102*4ft. further, 
or to 181ft. below natural surface in ninety-one days of ten 
hours each, actually spent upon the work. This included 
224 days spent in putting on new sections of caisson. To this 
point the working force consisted of one skilled man to tend the 
engine, and two skilled drillers, and one or two labourers a portion 
of the time to aid at the screws, besides the engineer in c . 
The working time was limited to ten hours a day, because the 
work was novel and it seemed hardly safe to have it go on in my 


eer ap = - because I — ” = reel the cha- 
racter of the deposits passed t . e princi was 
that the excavations might be oun too far ahead of the caisson, 


and so cause ca’ and loose’ of the material about the 
caisson. This would be obviated if hydraulic presses were sub- 
stituted for screws as above suggested. At the depth now reached 
—181ft.—the effect of the curve in the shaft began to be seriously 
felt, for the drill pump hanging vertically from the top could not 
be made to drop on to all of the floor, and left untouched a 
crescent-shaj area under the —— portion of the 
cylinders. e material thus left had to be partly caved in and 
partly crowded in by increased pressure on the caisson. The force 
at the screws was ini and consisted at times of six men; 
and a few weeks later the pressure of the screws was reinforced 
by blows of a ram consisting of a stick of timber 2lin. square and 
224ft. long, weighing, with eye-bolt, nut, and washer by which it 
was suspended, 2280 Ib. This was drop; 2ft., thirty times a 
minute, on to a timber placed between the timbers on which the 
screws acted directly and the upper edge of the caisson. Including 
the time consumed in putting on the ram and putting on new 
sections, it took 23°5 days to sink the caisson the next 15°5ft., to 
the depth of 196°5ft. below the surface. The excavation was 5°7ft. 
deeper. The water was then in bailed out of the shaft. The 
curve of the shaft now left nearly half of the floor outside of the 
direct blow of the drill-pump, and in the area thus out of reach 
were boulders of hard material and flattened shape, one of which 
was 0°44 cubic foot in bulk. These materials on the higher part 
of the floor were cut down by hand and thrown to the other side, 
where the drill-pump could reach them, and then taken out by the 
drill-pump. In about four hours of time was spent in 
excavating by hand, and this was all the excavating done by 
hand in sinking the shaft. At the lower edge the shoe showed a 
slight bulge, extending over about 9 A- gl inches of area, and 
projecting inwards about }in. at the middle of the bulge. Other- 
wise the caisson was unimpaired. The inflow of water was vary- 
ing, but at first averaged about 1°21 cubic feet per minute, and 
increased to about 2°34 cubic feet. The next 13°5ft. brought the 
caisson to the surface of the bed rock, at 210ft. below the natural 
surface. It took 23 days, including the time—4 days—spent in 
putting on two sections of caisson. The bed rock was a friable 
and rather soft clay slate, and was easily excavated with the drill 
pump. The caisson was sunk 20°7ft. in the bed rock, to the depth 
of o40-Tft. below natural surface. To sink this 20°7ft. in bed rock 
took 46 working days, including all the time of excavating, pressing 
caisson, and putting on the sections of caisson. After a month’s 
delay, the water was bailed out of the shaft. The caisson was in 
good condition, but somewhat deformed at its lower edge, not 
enough, however, to materially impair its usefulness. I think this 
deformation was caused by the bed rock swelling and ing against 
it unevenly. The inflow of water varied, but as | about 3°6 cubic 
feet per minute, or less than 54 per cent. of the inflow at 14ft. from 
the surface. It came through the bed-rock clear, and was therefore 
not ing its channels. The shaft had not only been sunk 

ly h 210ft. of loose materials, and 20°7ft. of rock, 
but the caisson had shut out the water of the upper loose gravels 
and sands and of the lower layers of similar materials, had pre- 
vented the running in of sand, and left, to be contended with at 
the bottom, only a small inflow of clear water coming through 
rock. A partition, with ladder attached, was put in, as shown in 
Fig. 15, dividing the shaft into hoisting and pumping compartments, 
and acommon “‘ jackhead” pump, of 5in. diameter and 4ft. stroke, 
was carried down at the same time with the partition. A portion 
of the bed-rock was found loose and poe: ig and where it was so, 
rods of round iron lin. in diameter and 3ft. long, pointed at the 
outer end, were driven out into the bed-rock thro holes drilled 
through the shoe, 2in. above its lower edge, and 2in. apart from 
centre to centre, and into the bed rock as far as the rods were to go. 
The shaft was then sunk by hand 4ft. below the lower edge of 
the shoe, for a sumph, and secured by staves driven around iron 
hoops. The staves were started about a temporary hoop of outsid 
diameter 3in. less than the inside diameter of the shoe; but the 
other hoops have the same inside diameter as the caisson, 
when the staves were all in they were pushed outward and upward 
by the outer surface of the shoe, so as to rest against it at their 
upper ends. A row of iron rods, like those before-mentioned, were 
driven over the space where the opening for the drift or gallery was 
to be made, and just above the second butt-strap, counting from 
the bottom. The opening was cut out through the caisson between 
the lower of this butt strap and the upper edge of the shoe. 
The plan of the ing and the timbers at the beginning of the 
drift are given in Fig. 16. 

As long as the work is one of exploration, kibbles will answer for 
hoisting; but when necessary a cage can be used to occupy the 
whole cross-section of the hoisting apartment, and when still more 
hoisting room is needed, another shaft can be sunk near and 





P| one of the two given up wholly to hoisting, and the other eft for 


pump, ladder-way, and ventilating pipes; and, indeed, the capaci 
can be increased to any required extent by inki ee 
shafts near one another, but with space enough between them 
to prevent breaking down, or disturbing the ground between them 
while sinking. Shafts much er than the one here described— 
indeed, of any ordinary size—could be sunk by the same method. 
All the serious difficulty which this method of sinking encountered 
was caused by the curve of the caisson; and this is an avoidable 
difficulty. e use of hydraulic presses, as above suggested, would 
obviate the danger of excavating too far below the foot of the 
caisson, and would reduce the working force to three skilled 
hands. The method is not only an efficient one where ordi 

methods would fail, but it is also an economical, rapid, and 

method of sinki water-beari i 





work was not, however, done continuously, but in intervals oi 
time spent partly in waiting for new sections of caisson to be made 
and —— to the ground, but princi caused by delay in 
ordering them. The i August 21st, 1882, and ended 
November 29th, 1883. The tools were contracted for in March, 
1882, and at the same time 80ft. in length of the caisson, with 
shoe, screws, &c, The remaining sections of caisson were ordered 
in se lots. The reason for not obtaining enough to go to the 
bottom after the experience of a few feet had proved the efficiency 
of the excavating tools, was the lack of data for judging of the 
friction to be encountered. If the caisson had been perfectly 
vertical, I could now present definite data for determining the 
friction to be overcome under similar conditions; but on account 
of the curve in the shaft the necessary friction on the outer sur- 
face of the caisson cannot be separated from the added resistance 
of the materials at the bottom which were not reached directly by 
the drill pump; and I can, therefore, add little on the subject to 
what is above shown, namely, that to the depth of 230ft. the fric- 
tion on the outer surface of such a caisson carried through such 
materials is overcome with a pressure res | anes and safely 
within the endurance of a wrought iron cylinder, having the thick- 
ness of iron proportioned to area of its cross-section as in the one 
above described, and having a shoe of rolled steel, proportioned as 
the one described. 

Norr.—In Fig. 1 the ve peed has not reduced the ropes to 
scale. Their diameters should be as follows:—Ropes N and M—S, 
2in.; P—Q and P—R, lin.; and the rope passing up from Q, over 
a small sheave, and down to pawl of ratchet of P, din, 








LIVERPOOL ENGINEERING SOCIETY. 


THE usual fortnightly meeting of this Society was held on 
Wednesday, 28th January, at the Royal Institute, Colquitt-street, 
=. w. er resident, in = chair, A Da - | 

llington, M.I.C.E., on ‘‘ Recent Progress in the ic Su o! 
—_ Power” was read by the author. oe 

ther more than four years ago the author read a paper before 
the Live me aga Society descriptive of the operations of 
the Hull Hydraulic Power Company, who were the first to supply 
hydraulic power for the use of the public at large. Up to the time 
when that paper was read, partly owing to ian endo and part] 
to the conservatism of most of the warehouse keepers, the growt 
of the undertaking had been slow, but it was continuous, and since 
then uninterrupted prosperity has attended the public supply of 
hydraulic power. No consumer has abandoned the use of the 
power —p f- from causes beyond his own control, and the — 
economy of this system of supplying power to the public has been 
fully established. The author exhibited a diagram showing the 
yma pumped into the mains every week from July, 1882, to 

e present time, also showing the total quantity delivered during 
each quarter and the proportion of those quantities registered and 
unaccounted for. The efficiency of the system under continuous 
work is shown by the fact that the percentage of water unaccounted 
for last quarter was less than in any previous record. During the 
whole time there has been no failure of supply. The chief novelty 
in connection with the work in Hull is the recent determination of 
the Co: tion to avail themselves of the public hydraulic power 
for ex ishing fires. The water from the main cannot con- 
veniently be used direct for the purpose, its volume being 
insufficient and its pressure too great. By using Greathead and 
Martindale’s Patent Injector Hydrant, of which a di was 
exhibited, water from the ordinary town supply can be wn at 
the rate of 150 ions per minute through a nozzle lin. in 
diameter toa height of 80ft. The author expressed his opinion 
that this application of the power is calculated to be of — 
public service, and that it would in time be widely extended both 
in Hull and London, though in the City of London the waterworks 
company does not the system with any favour. The author 
in his previous paper had alluded to Liverpool as being admirably 
—— for a public system of hydraulic mains; he stated that 
with the concurrence of the Corporation the necessary Parliamen- 
tary powers had now been obtained and preliminaries arranged, 
and that it may be expected that before long the system will be in 
——— in Liverpool, A plan was shown of the proposed areas 
of supply in that city. 

The author then proceeded to give an account of the large works 
for hydraulic power supply carried out in London during the last 
two years, which involved the consideration of new uestions 
with which it would have been almost impossible to ‘el but for 
the experience obtained in Hull. Ten miles of mains are now 
under a pressure of 700 lb. per square inch in the streets of London. 
The main pum station is on the south side of the Thames, and 
power is supplied to the north side by two mains laid over South- 
wark Bridge. Two independent mains serve the district south of 
the river. All these mains are in communication with the two 
accumulators at the pumping station. The pipesare laid in circuit, 
with stop valves at frequent intervals, so that in the event of leak- 
age only that portion of the main between two stop valves is 
thrown out of use, a temporary repair can be effi in two or 
three hours, a bad pipe can be removed and replaced by a new one 
in from six to eight hours, according to the character of the paving. 
Repairs are of rare occurrence, and during nine months of last 
year there was no failure. The author exhibited a new form of 
pipe-joint which he had designed, which without increasing the 
weight of the pipe makes the ultimate breaking strength about 50 
per cent. greater. 

A description was then given of bod precy engines, which are 
of the three-cylinder inverted vertical type compound, with sur- 
face condensers and direct-acting i, ere are at present 
erected three sets of engines, each of about 200-horse power. 
Allusion was also made to an installation at Kensington Court 
Estate, London, where each house is provided with an hydraulic 
lift, of y acer construction, for domestic use, the power being 
supplied from a pumping station erected on the estate. 

e author then gave a number of facts from actual i 


experience, 
roving the great of the system, and ted out that in 
and Puildings within reach of the mains, tydraulic lifting machinery 


was being adopted in preference to any other; that several firms 
whose cranes and lifts were until lately worked by hydraulic power 
from private pumping plant have discarded the use of their own 
engines and accumulators in favour of the public supply, that 
machinery formerly set in motion engines or steam 
a nyt eb oe gas or coal-fired boilers had been altered to 
utilise the public supply, and that hydraulic lifts and cranes on 
ae y mea rer aunts tanks filled ay from the 
a jpany’s or by pumping engines on premises 
had been converted into high-pressure machines, the effect of the 
alterations in every case being a marked economy in working. 








THE RAILWAYS OF THE WORLD.—Some statistics are brought 
forward by the Minister of Public Works in Germany in a report 
entitled ‘‘ Archiv Fiir Eisenbahnen,” from which it a that 
at the end of 1879 there were in the whole world 350,031 kilos. of 
railways, which by the end of 1883 had increased to 442,199. Of 
eae eta 
res ‘or » while e more way 
countries $727 kilos. were made in Mexieo, 2160 in British Nort 
America, 2050 in Brazil, 2786 in India, 3603 in Australia, and 1166 
in Algeria and Tunis. Of the States, the most active 
countries in constructing railways oak a four years were 
France, with 4500 kilos.; Germany, with 2716; and Austria- 
Hungary, with 2263 ; while, on the other hand, the countries with 
the railway systems and the densest made com- 
‘few extensions, Great at the rate 


parati G Britain being 
of 1399 -» Belgium of 257, Holland of 282, «  airiteorland of 
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FOUR-COUPLED BOGIE ENGINE, MIDLAND 
RAILWAY. 
Our supplement illustrates one of several new engines of a 
very powerful character, put to work within a few months on 
the Midland Railway. They have been designed by Mr. Samuel 


Johnson, locomotive superintendent of the Midland Railway, | f 


and were built under his supervision at the Derby works of the 
company. The cylinders are 19in, in diameter, and the valves 
are placed on top, there being no room between them, and are 
worked by Joy’s valve gear, which is now being very largely 
employed for locomotives. As we are repeatedly asked to 
describe this gear, we give here a diagram which will serve to 
illustrate its principle of action, referring our readers who want 
more information to our impressions for 13th August, 1880, and 
3rd August, 1883, 


Fic.2 
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B VALVE ROD Toa 





LINK 
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CRANK CONNECTING] ROD 
| 


A slotted quadrant works on a fixed centre A. It can be 
placed in any position by the reversing lever, as shown. The 
rod B has one end jointed to the valve rod; the other is 
jointed to a die in the quadrant slot. Bis coupled to the connect- 
ing rod by the link C ; as the engine moves the die is pushed 
up and pulled down in the quadrant slot. In the position 
shown by the dark lines it is clear that the up-and-down motion 
would produce no movement of the valve rod, but when the 
quadrant is in the position shown by the dotted lines, then the 
rise and fall of the die will cause a back-and-forward motion of 
the valve rod, and reversing can be effected by altering the angle 
of the quadrant. For information as to the way in which lead 
is obtained, we inust refer our readers to the descriptions we 
have already published. The sketch will suffice to show the 
principle of the gear, which dispenses with excentrics, 

These engines are employed in working the express traffic 
between London and Nottingham, the fastest traffic in the 
world, the average speed being 53°5 miles an hour, with loads of 
nine to ten coaches. The consumption is only 27 lb. to 29 lb. per 
mile, of common Derbyshire coal. The heaviest gradients are 1 in 
119 for three and a-half miles, and about five miles of other 
gradients of 1 in 162 tolin177. These engines also work the 
Leeds and Derby mail with sixteen to eighteen coaches, speed 
forty-five miles an hour, witha bank of five and a-half miles of 
1 in 100 on the line between Sheffield and Dronfield. 

We shall publish in future impressions detail drawings of 
these splendid engines, which in design, and performance, and 
workmanship reflect the greatest credit on Mr. Johnson and the 
Derby locomotive shops. 


The principal dimensions are as follows :— 
Particulars of Bogie Express Passenger Engine—Joy’s Motion. 


Cylinders— ft. in, ft. in. 
Diameter of cylinders a? Lap of oe ‘ee oe (OE 
GD ss ade: echo ibe) 0! BB Pitch of rivets .. .. .. 0 1 

pore er Diameter of rivets .. .. 0 OF 
Width of ports.. .. 0 1§ |Thickness of butt strips, 
Width of exhaust ports .. 0 4 outside MPP EE pm OM 
Distance apart of cylinders Thickness of butt strips, 
eentretocentre .. .. 2 0 Sa ee 
Lap of slide valve 0 1 | Width of butt strips}. .. 0 7} 
Lead of slide valve 0 Os Fire-box Shell— 

Motion— i outside .. .. .. 511 

Diam. of piston-rod (steel). 0 2} | Width outside at centre 
slide blocks .. 010 line of boiler .. .. .. 4 4 
Length of connecting-rod Ditto at bottom .. .. .. 4 Of 
between centres .. .. 6 2} ae — a o @ 6 
Wheels and Asrles— pen af ie = 
Thickness of side plates .. 0 
Dama fine whoa 5 | an sin const 
py a mn wer 7 9 | Diameter of copper stays.. 0 0% 
Diameter of bogie wheels Inside Fire-box— 
bn, a aes Te at bottom, inside.. 5 8 
Distance from centre of Width at bottom, inside .. 3 4} 
bogie todriving .. ..10 0 | Top of box toinside ofshell 1 8 
Distance from centre of Depth of box inside, front 5 11 
driving to trailing .. .. 8 6 | Depth of box inside, back 5 4 
tance from driving to Tubes 
front of fire-box . 1 8 tng es 01 
Distance from centre of 30 0 i 
se eee 5 8 LES 
ce 
Piece blr plat 4 4 |Butal No, otter 6 
P Diameter of exhaust nozzle 0 4§ 

Crank Axle (Iron}— ee ee tape top row 

Diameter at wheel seat .. 0 Of tables ss 2, cc ow O 
at bearings.. .. 0 74 | Heightof chimneyfromrail 13 1 

Diameter at centre .. .. 0 7 

Distance between centres Heating Surface— . ft. 

ofbearings.. .. .. .. 810 |Tubes .. .. .. .. 1011°459 

Length of wheel seat... .. 0 6§ | Fire-box .. .. .. .. 110°163 

Length of bearings .. .. 0 9 Total Tis 208 

Trailing Axle (Stee Sh. far fe! 1S 
Diameter at wheel seat. 0 Area of grate... .. .. 17} 
Diameter a rings.. .. 0 7 Engine Bmpty— 

LaRUEk oh beatae te ne Oe se tons. cwt. qr. 
of bearings .. .. 0 9 Die te feo Le il 
Diameter of outside coup- Debing anu (801... 06, ee 
Megas 3s ss we. O OR i Tafiing «..W. e 18 4D 
Length of ditto - 0 8 —_—o—o— 
Throw of ditto a O08 Doth ind vik DBD Wick 

Bogie Axles (Iron)— Engine in Worki 
Diameter at wheel seat .. 0 6 orden ve 

0 5 Baste bites Os Sod BG OC QBO4N8 

Diameter at centre .. 0 WOE * § der ae ow BB! OPS 
Length at wheel seat .. © 6: | Trailing... « 2..B ,8 
atbearing .. .. 0 9 was a9 

a je between centres Total pe .ce oo. ee 

hearings ve Vern FF Tender Empty— . 

Tires— Leading .. .. » 6 10 O 
Thickness of all tires on Se ss ay 0k es Oe 

Gg NO ee He Trailing 6 0 2 
Width of all tires .. 0 _ 
rence Toted ok p02 ee OR) Oe ® 
Distanceapartatleadingend $ 11 Tender in Working 
attrailingend.. .. 4 1 Order— 
Thickness of frames (iron). 0 1, |Leading .. .. .. 10 17 8 

Boiler— Middle eh nee gem IB: & oh 

Centre of boiler from rail.. 7 4 | Trailing -. +. +. 12 0 0 
ee 6 oO #3 0 
Diameter of ring next to a a a 
; so umes ta oce? Ae Ib. 
Thickness of (iron).. 0 Of | Adhesion .. .. .. .. 12,544 
Thickness smoke-box Tractive power at 100 lb. 
tube plate... .. .. .. O Of mean pressure .. .. 11,173 








AMERICAN NOTES, 


(From our own Correspondent.) 
New York, January 24th. 
As compared with a year ago our blast furnace has been 


ty 
blowi t of twenty f Th t ti ee 288 
lowing out of twenty furnaces. ere are at present in 
urnaces of all kinds, of which 68 are 
82 bituminous; against 288 a year ago, of which 78 were charcoal, 
109 anthracite, and 101 bituminous; i 430 furnaces in blast 
two years ago, of which 123 were charcoal, 169 anthracite, and 138 
bituminous, The number of furnaces now in blast is 21 less than 
the cay maaan low limit of 257 in 1879, The present outlook for 
the blast furnace industry is said to be brighter than for months. 
This statement is based upon the fact that since the 1st of January, 
founders, stove makers, and to some extent mill owners, have 
become large purchasers of material for winter and spring require- 
ments, in some cases covering requirements until June 30th. Con- 
sumers have taken advantage of the extremely low prices, and a 
good many furnace companies have sold thebulk of their product for 
three months, This naturally puts a better face upon the iron trade. 
Finished iron does not share in it. Demand is slack; ers are 
purchasing trifling lots for immediate requirements. A few good 
orders are in sight this week, and sales are being made at 1 dol, 
from store for refined; common, 1 dol. 70c.; Gartsherrie, 21 dols.; 
Shotts and Langloan, 21 dols. 800.; Gle , 19 dols. 50c. to 
arrive; Summerlee, 20 dols. 50c. to arrive; inton, 18 dols. 50c. to 
19dols. to arrive; Coltness, 21dols, 50c. to arrive. Foreign 
Bessemer is quoted at 19dols. without sale. One thousand tons 
of foreign blooms were bought, and inquiries are more active. 
Small lots of steel wire rods are selling at 44dols., with 43 dols, 
for large lots. Steel rail makers are suffering from sluggish 
demand, Large sales of rails could be made if bonds were taken 
for payment. Sales for the past week will not exceed 5000 
tons at 28dols. at mill. There were inquiries in this market to-day 
for 20,000 tons of steel rails, with 26 dols. offered as mill price. 
Business in structural iron and plate is quiet, Merchant 
is active, with American tool steel at 9 dols. to 9 dols. 50c., and 
lish tool steel 14 dols. to 15 dols, sales of copper have 
iffened the prices of Lake Superior, which has advanced from 
114 to 12 cents nominally. The tin market has improved under 
favourable pres. advice. Total stock 1700 tons, which will be 
increased by s on steamers to arrive 700 tons, making a total 
visible s' of 2400 tons. 
Lead is weakening, and is selling at 3dols. 55c. Tin-plate is in 
active demand, Oil kers have been making heavy purchases, 
by the refusal 


reduced between six and seven thousand tons per 


The anthracite combination has been w 
of the Pennsylvania Company to join in the combination, and large 
supplies of coal are now threatened from bituminous coal-fields in 
all tide water Aoemage Manufacturi Be spe pel ar eran 
is increasing, use of its steam raising q es and its cheapness. 

It is estimated that since January lst over 100,000 mechanics 
have been re-employed. Reductions are still taking place, but are 
not so general. The industrial agitations are dying out, and trade 
prospects are somewhat better. 

e iron trade is recovering from the Oliver failure, which for a 
few days threatened to create a panic; but since the statement of 
the assets and liabilities a better feeling has developed itself, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Ir is peculiarly interesting just now to compare present iron prices 
with those which ruled at this period two years $20, or the occa- 
sion of the last reduction in marked bars, . William 
Barrows and Sons then took the lead by issuing a circular 
announcing a drop of 10s. per ton, which was quickly followed by 
similar circulars on behalf of the Earl of Dudley and Messrs. N. 
Hingley and Sons. For four months previous to the reduction the 
houses named had s at 10s. per ton higher than any of the other 
list houses, This arose from the circumstance that when at the 
October feng | meetings of 1882 the firms mentioned advanced 
bars to £8 per ton, with £8 12s. 6d. as Earl Dudley’s quotatio: 
the New British Iron Company and Messrs. Phillip Williams an 
Sons refused to acquiesce. 

Unmarked iron was not affected by the reduction in February. 
1883, having previously been reduced by anticipation to the full 
extent of the value in marked bars. Merchants and consumers in 
many cases s out for lower prices, but producers declared that 
they could make no such concession, Unmarked bars were quoted 
at that date at £6 10s. to £6 as a minimum, but in some instances 
might have been bought at £5 17s. 6d. Common sheets, singles, 
were £8 nominal, but for good specifications £7 15s. and even 
£7 10s. was accepted. Doubles were £8 5s. to £8 10s.; lattens, 
£9 to £9 2s. 6d.; and hoops were £6 10s. to £7. Trade had 
been exceedingly dull since the Christmas of 1882; stocks 
were heavy, and many works were in ony eee operation. Gal- 
vanised sheets of 24 B.G. were quoted 15s. delivered Liver- 
pool. A year later—in February, 1884—the market was still ina 
quiet condition, business was reported very restricted. Orders 
were mostly of a retail character, and the keenness of ey ee 
had reduced prices to an unprofitable level. Makers of finished 
iron were restricting operations, but without much good effect. 
Marked iron wien gooey ye se Toes of £7 Ps for bars, but the 
standard was not rigidly » some ers being prepared 
to accept £7. Unmarked iron ranged from £6 and £6 10s. and £7 
for bars, according to quality; sheets, singles, had got down to 
£7 5s.; doubles were £8 to £8 5s.; and trebles, £9 to £958. Hoops 
were £6 10s.; angles were £5 17s. 6d. to £6; and gas strip, 
£6 2s. 6d. to £6 5s. Thus it is seen that, comparing present prices 
of unmarked iron with those of two years ago, common bars 
have dropped 10s., sheets 15s. to £1, and hoops £1. These reductions 
cannot be said to be large, considering the period over which they 
have extended, and remembering that the fall in certain of the 
other iron making districts in the kingdom, particularly in the 
North of England, has been so much greater, Galvanised sheets 
during the same period have lost £2 to £2 5s, per ton. 

It would scarcely be correct to assume that all the finished iron 


. | proprietors of South Staffordshire are at present badly off for 
2 


orders. Orders are arriving with somewhat increased vigour on 
account of Australia, South America, and India, and some makers 
who are well in with export merchants have enough contracts on 
their books to carry them through the current quarter. The few 
firms who occupy this exce’ mys | favourable position are some 
of the makers of sheets, es, plating bars. The demand on 
home account is not, however, increasing in any conspicuous 
degree, and the curtailment of output continues the order of the 
day at numerous mills and forges. The prices which are attached 
to merchant contracts do not show tendency to improve, and 
it is on this score that complaints continue the loudest. 

The prices of sheets vary more than the rates for any other 
description of iron, consequent upon the largeness of the output, 
and of the wide differences in the position which exists between 
the makers. Another leading cause is the circumstance that some 
firms are hy? maces in the matter of specifications, while others 
have much difficulty in nt ee to deliver contracts, 

Common sheets, singles, had at under £6 15s. per ton. 
and although £7 5s. is about the lowest quotation for doubles, and 
£8 5s. for lattens, xe it is known they are selling at less. The 
sheets rolled by the marked bar houses are quoted £9 per ton 
nominal. 


The demand for best—thin—sheets keeps remarkably good, and 
some firms are so busy that they hardly know how to get out orders. 
Consumers’ stocks are very light, and they are iri hag 
deliveries, Orders are arriving on account . a Nort: 
America, Canada, the European Continent and other shipping 


86 anthracite, and: 





markets, Pym sheets are generally quoted £10 per ton. 
Messrs. E. P. and W. Baldwin ¢ —Thursday—in bir- 
mingham, Severn singles, £11; B, £12; BB, £13, with the usual 
extras for doubles and lattens. ‘Tin-plates are also in brisk call 
from some of the Worcestershire makers. 

The chief bar makers are doing more in their second quality 
manufactures than in their top brands, since the number of buyers 
who will consent to give the prices asked for the latter is becoming 
smaller and smaller. Indeed, were it not for the production of the 

-grade qualities, the marked iron houses would at the 
t time have scarcely anything to do. Marked bars are 
10s., second qualities £6 10s., ordinary £6, and common £5 10s. 
as the minimum, 

The makers of wire rods from the Shropshire side of the dis- 
trict were unable to-day to of an improvement. It it still 
found to hey cwerad make much headway against the com- 
petition from Westphalia, and the German makers are taking all 
the big orders. Shropshire ironmasters are taking up with more 
vigour than before the manufacture of merchant sections of 
finished iron. Prices of wire rods are anything but satisfactory. 

i rolled fencing rods were quoted to-day £6 delivered 
Liverpool; screw rods, £7 to £7 5s.; and soft steel rods, £7 10s. 
Drawn fencing rods, Nos. 5, 6, 7, were an average of £7 15s. 
delivered Liverpool. Guide iron, No. 4 to jjin., was quoted about 
the same as wire rods. 

Finished ironmasters to-day asserted that although they are 
selling at the minimum prices of several years ago, yet the raw 
materials are not down to the level which they were at the earlier 
— Pig iron of second-class sorts is not, they state, so cheap 

yy 1s. 6d. ton. It seems likely, however, that there will be 
less ground for these assertions in a few weeks’ time, since the 
tendency of the pig market is still downwards. Buyers to-day 
asserted that they were securing Welsh hematites at 52s. 6d. per 
ton delivered, a which is lower by some 2s. 6d. a ton than 
the quotation mostly mentioned by vendors. 

ith hematites in this case it is not surprising that Staffordshire 
all mine pigs should be unsaleable wh~n anything like the current 
nominal quotations—80s. for cold blast sorts, and 60s. for hot 
blast—are demanded. The selling price is mostly 55s. for het 
blast, and 75s. for cold blast. Native second-class pigs are 42s.; 
Derbyshire foundry pigs are changing hands with more spirit than 
forge qualities, and are quoted for No. 3 an average of 43s. to 
44s. 6d. delivered at stations. Best forge Derbyshire numbers are 
42s., but common forge can occasionally be bought at as low as 40s. 
at stations. Northampton pigs are 39s. to 40s. . 

The annual ting of the ters’ Association has bee 
fixed for the 12th inst. in Birmingham. 

The shipping trade in hardwares exhibits, on the whole, a more 
encouraging appearance at date than the home trade, though even 
the shipping trade is as yet by no means so brisk as manufacturers 
would like. Australia and New Zealand are chiefly ordering, and 
with a few of the South American markets an encouraging business 
is doing in some lines. Indian hg are marked by a lowness 
of rates, which makes much of the business with the empire of very 
little profit to manufacturers. 

Engineers who are engaged in the roll founding and turning 
branch are active on good orders for home and export, and happily 
the prices realised are more satisf than in many other 
de) ents of the engineering business just now. 

he manufacture of fancy castings on the American system is 
extending, and another Willenhall firm of light ironfounders are 
making arrangements for entering upon the business. 

A monthly meeting of the Mines Drainage Commissioners was 
held in Wolverhampton on Wednesday, Mr. Walter Williams, 
chairman, —T It was decided to borrow £16,515 on the 
Tipton and Old Hill mines drainage rates, the interest to be 5 per 
cent. per annum. Mr. Raybould announced that the cost of 
pumping the Bromley Pound was £30 weekly. His capital was 
nearly exhausted, unless the Commissioners were prepared to 
help him he should institute legal proceedings. The chairman 
stated that the Commissioners were very friendly towards Mr. 
Raybould, but that until the committee appointed to deal with 
the subject had given their report, it would be unadvisable to 
discuss it. Mr. Bassano said that the Birmingham Canal Com- 
pany had been offered water at 6d. per lock with a maximum for 
this year of £1750, for next year of £2500, and for subsequent 
years £3000. The offer had not yet been accepted. 

A damaging statement regarding the unemployed in Birmingham 
has been made this week by the Visiting Committee. This com- 
mittee has now inquired into the circumstances of the majority of 
the unemployed, and their reports show that for skilled workmen, 
with the exception of jewellers, there is plenty of employment to 
be had for those who care to seek it. The great amount of bluster 
which characterised the proceedings a week or two ago appears, 
therefore, to have been vented by a few irresponsible persons. 

During the last few days a section of the rivet makers in the 
Blackheath and Halesowen districts have submitted to a further 
reduction in wages, in some cases amounting to as much as 15 

r cent. 

oo of the employers in the chain trade in the Cradley Heath 
and Old Hill districts have enforced a reduction of wages averaging 
about 10 per cent. Orders are very scarce, and a great amount of 
poverty and destitution exist amongst the operatives generally. 

A brake, which is most effective in bringing railway wagons to a 
sudden and firm stand, has just been patented by Mr. 8. Houghton, 
of Priestfield, South Staffordshire, under the title of the “‘ Double 
Power Lever Brake.” Wagons with this brake attached can, it is 
stated, be brought down the steepest incline without danger to life 
or property. No sprags are required, as the brakesman has com- 

lete control over his wagon. @ new invention is being tested 
Baily upon one of the railway wagons forming part of the mineral 
train which is constantly travelling between the extensive Spring 
Vale blast furnaces of Messrs. Alfred Hickman and Sons, and the 
colliery from whence the supply of fuel is obtained. 

The 8 well Bicycle and Tricycle Show opened in Birming- 
ham y—Thursday. Over 500 machines are shown from the 
establishments of the principal makers. : 

The novel movement in the nut and bolt trade has received the 
countenance and moral support of the Parliamentary Committee 
of the Trades Union Congress. This decision will materially help 
the operatives in their appeals to kindred trades to help them to 
continue the strike. 

In response to the request of the Wolverhampton Chainber of 
Commerce, Earl Granville has sent instructions to her Majesty’s 
Minister at Pekin to instruct our Consuls in China to furnish 
information as to the exact requirements of Chinese consumers. 

After an existence of nearly sixty years, the Coventry Mechanics’ 
Institute is to be wound up. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Business continues in a stagnant condition through- 
out. all branches of the iron trade in this district, with no indication 
of improvement so far as the prospects for the immediate future 
are concerned. There is still a general em ne to buy beyond 
actual requirements, and although occasional renewals of expiring 
contracts, and small sales here and there, bring forward a limited 
amount of trade, there is no buying of any weight. Prices continue 
weak, and although most of the leading makers hold back from 
attempting to push sales, there are needy sellers who are pregered 
with concessions to secure orders, and there is a downward ency 
in the market wherever business has to be sought. 

The Manchester iron market on Tuesday brought together a full 
attendance, but generally only a very small business was reported. 
The position of Lancashire pig iron makers remains much the same 
as last week ; they are kept going from hand-to-mouth, and hold 
to their late rates of 41s, to 41s. 6d., less 24, for forge and foundry 
qualities delivered equal to Manchester. Much the same may also 
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be said with to the leading makers of district brands, who, | 


though they are doi little as regards new business, are not 
disposed to go below the figure above quoted, but in some cases 
Lincolnshire brands have, during the past week, been offered at as 
low as 40s. 6d., less 24, for f » With forge qualities to be got at 


39s. 6d., less 24, delivered here. North-country iron is also being 
offered at low and good Middlesbrough foundry brands are 
to be got readily at about 43s. 4d. net cash delivered equal to | - 
Manchester. 


In the manufactured iron trade business continues very slow, 
with many of the finished ironworks not in this district but 
also in North Staffordshire only partially employed. More anxiety 
is consequently being shown to secure orders, and for prompt 
specifications makers in many cases would be very ready to accept 
under current rates. For good qualities of bars delivered into this 
district, £5 12s. 6d. is still a quoted price, but it is only in very 
few instances that more than £5 10s. per ton is being got, and 
there are some local brands which may be bought at as low as 
. Hoops can be got at from £5 17s. 6d. to £6; local 
made sheets at from £6 17s. 6d. to £7; and north country plates 
at about £5 ~~ to £5 7s. 6d. delivered here. 

Generally tlie leading branches of the engineering trades in this 
district are still kept fairly well employed, but judging from the 
extremely low prices at which tenders have recently been sent in 
for one considerable order for machine tools that is being given 
out, the competition for new work would ae to be so keen that 
it is evident anything but a hopeful view is being taken with regard 
to the future. There are, however, some exceptions to the depres- 
sion which seems to prevail so generally. During the past week 
I was at the works of Sir Joseph Whitworth and Co., and 
here extensions of shops and the laying down of new plant 
and tools continues. In their steel department the firm are 
kept very busy. They have in hand orders for propeller 
shafting and cylinder linings for about half a dozen Govern- 
seeinupabensbhign, hechaliie; the com poainesoeene the eaieed 

, includi e new e 8 er the q 
which is being built by Messrs. Laird for the City of Dublin Steam 
Packet Company. This is intended to be the fastest vessel ever 
built for the Irish service, and. the paddle shaft, which is being 
constructed of the Whitworth pressed steel, forged hollow, will in 
its finished state weigh 47 tons. The shaft is being built in three 
pieces; the intermediate shaft will have a maximum diameter of 
30in. with a 15in. hole, and the paddle shafts a maximum diameter 
of 30in. with a 14in. hole. Messrs. Whitworth are also busy on 
gun material for Woolwich and Elswick, France, Spain, and 
America, and amongst the work in hand is a tube similar to one I 
described some time back for the 110-ton guns, which is the third 
they are supplying. In their tool department they have a good 
deal of work for the Indian State Railways, including powerful 
forging machines, made of extra strength, for forging studs, bolts, 
pins, and other work required in a | tive shop; and they have 
also in hand an order for a number of self-acting lathes for the 
New South Wales Government. 

Mr. W. Summers, M.P., has accepted the invitation to preside 
at the annual dinner of the Manchester Association of Employers, 
F , and Draught , which is to be held on the 14th inst. 

The occurrence of brine springs in coal measures, which was 
brought before the members of the Manchester Geological Society 
by Mr. De Rance, of the Geological Survey, at a recent meeting, 
when an abstract of his paper was given in the columns of THE 
ENGINEER, was further discussed at a meeting of the above —* 
held on Tuesday. A communication was read from Mr. W. J. 
Greesley, F.G.S., in which he gave a description of several such 
springs in coal mines. Mr. Joseph Dickinson, H.M. Chief Inspector 
of Mines, referred to many cases in which brackish water was 
found in the coal measures, but he did not agree with the theory 
laid down by some of the old geologists that the coal measures 
were salt water formations. He thought the presence of brine in 
the coal measures had a strong connection with a close 
proximity to the red marl and the red sandstone which in 
some cases was not previously supposed to exist. Mr. T, Ward, 
of Northwich, remarked that up to the present time not 
a particle of rock salt had ever been found in the coal measures, 
and he did not think it was at all probable the coal measures were 
of salt formation. The formation of salt required a climate and 
seasons of a different kind to that which prevailed when the coal 
measures were formed. Where brine was found in the coal 
measures it was very weak indeed, and not worth working for the 
manufacture of salt. If this brine came from rock salt, it must 
have travelled a long distance, but a great deal of the salt found 
in mines had, he thought, come from the red sandstone. Mr. 
Mark Stirrup said that although they might find brine springs in 
the coal measures, there was no ground for coming to the con- 
clusion that the brine actually sprang or was derived from the coal 
measures themselves, and he saw no reason why the brine should 
not have come from the red marls. Brackish mines, no doubt, 
arose from salt deposits, although they might not know where 
those deposits existed. 

In the coal trade business continues to quiet down generally, 
so far as all descriptions of round coal are concerned. The recent 
mild weather has put a very appreciable check upon the demand 
for the better classes of round coal for house fuel purposes, and the 
general depression in the iron trade has made itself felt in a 
diminished inquiry for the commoner qualities. Pits are gradually 
getting on to less time, with stocks in some cases accumulating; 
and although the month has not os with any quotable reduc- 
tion in list rates, there is here and there a giving way in prices, 
and the general tone of the market is weak. At the pit mouth 
best coal does not average more than 9s., seconds 7s. 6d., and 
common round coals 5s. 9d. to 6s. 3d. per ton. Engine classes of 
fuel move off fairly well, and with the lessened quantity of round 
coal now being screened, best slack is in some cases getting rather 
scarce. Burgy averages about 4s. 6d. to 5s.; best slack, 3s. 9d. up 
to 4s. 3d.; with common sorts stil] to be got at from 2s. 9d. to 3s. 
per ton at the pit. 

A moderate demand is being kept up for steam coal for ship- 
ment, and prices are about maintained at 7s. 3d. to 7s. 6d. per ton 
for good say delivered at the high level, Liverpool, or the 


The annual meeting of the Manchester Coal wen was held 
on Tuesday, and the report and balance-sheet, of which I gave an 
abstract last week, were unanimously adopted. Mr. Thos. South- 
worth, Hindley, the retiring president, at ens the members 
on the success which had attended the e since its esta- 
blishment a few years back; and Mr. F. E. Hudson, Kiverton 
Park Colliery, Sheffield, was unanimously elected president for the 
ensuing year. 

Barrow.—A firmer tone is reported this week in connection with 
the hematite pig iron trade, and the “es has improved not 
only on home but on foreign account. It seems probable that 
a better demand generally is springing up, and makers are expect- 
ing an increase of orders. Prices are firmer, but 45s. per ton is 
still the value of mixed parcels of Bessemer iron net at works. 
The trade doing in forge and foundry iron is limited, the quotations 
being from 43s. to 44s. per ton net at makers’ works. Stocks of 
iron are large but are not increasing. Deliveries to home consumers 
are well maintained, but not much is being done on mg | 
account. Steel makers have secured several new contracts, an 
are likely to be much more actively employed during this year 
than they were last year, the orders already booked look very 
healthful, and the margin of profit is now such as to leave some 
chance for makers working their mines remuneratively. The trade 
doing in merchant qualities of steel is increasing, and the purposes 
for which the mild and hard qualities of steel now in this 
district are used are being extended every day. At present the 
miscellaneous output of the steel works at Barrow, for instance, 
represents half the production entirely.. Shipbuilders are more 
busily employed than they have been, and some further new 

are every day expected. The engineering d ent is 
more briakly employed than of late, and marine engine builders are 


r and 











especially likely to have a better year’s trade than was experienced 
during 1884. The iron ore trade is quiet. Coal dull. Shipping 
very poorly employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


IN former letters I have informed = that local producers of 
steel tubes for heavy ordnance had determined upon increasing 
their facilities to a very large extent. These firms are Messrs. 
Charles Cammell and Co., Messrs. Thomas Firth and Sons, Messrs. 
Vickers, Sons, and Co., and Messrs. John Brown and Co. They 
are prudently keeping their preparations to themselves, but it is 
well enough known that they are not putting down heavier 
hammers.’ They will deal with immense masses of steel in quite 
a different fashion from hammering them, and when their arrange- 
ments are perfected it is believed that Sheffield will be in a better 
mony than any other inJustrial centre for the production of 

eavy ingots for large ordnance. The money to be expended in 
this work will not be short of £200,000, and may probably exceed 
that amount bya sum. Times are al since Sheffield 
manufacturers obtained from the Government some guarantee that 
if they incurred a heavy expenditure they would have orders sufli- 
cient to justify the outlay. Abroad the foreign firms actually 
obtain subsidies from the States. In this fresh enterprise all our 
local firms obtain is the promise that they will be included among 
those firms whose tenders are invited. Messrs. Davy Brothers, 
of the Park Ironworks, and Messrs. Tannett and Walker, of Leeds, 
have the order for the machinery. 

There is some movement in the rolling stock department of the 
railway material trade. Messrs, Craven Brothers, of the Darnall 
Carriage Works, have obtained an order from the Great Eastern 
Railway Company for 700 pairs of wheels and axles. This com- 
pany is also in the market fer a further quantity of wheels and 
axles. The Central Argentine Government have just placed with 
Messrs. Harrison and Camm, of Masborough, an order for 1000 
pairs of loose wheels. 

Iron is again at the low quotations current prior to 1879. 
Forge pig, No. 4,is difficult to sell at 38s. per ton; Nos. 1, 
2, and 3, foundry, are not fetching more than 40s. These 
are the irons produced in the district. Hematites, 1, 
2, and 3, for Bessemer and Siemens-Martin steel, are about 
52s. 6d. per ton. Locomotive coal — designated “‘hards” — is 
not above 6s. per ton at the pits; and as the Barnsley seam is 
mainly hard, this is no light matter for those who have their 
capital locked up in coal. And yet there is not that scarcity of 
employment which is generally reputed. I have made some ex- 
haustive inquiries during the last fortnight, ‘and it is pretty clear 
that while several pits are working full time, there are none where 
the miners have less than four days a week. 

The Butterley Company recently received au order for 1500 tons 
of bridge work, required for railways in New South Wales. A 
considerable portion of the order has been executed. Since the 
beginning of the year the company has had a large accession of 
orders, and the inquiries are more numerous and refer to larger 
undertakings than was the case in the fall of 1884. The increase 
of orders is much more notable in steel than in iron; but here, as 
elsewhere, the difficulty of producing at a profit affects both steel 
and iron. The pany has pleted an extension of its 
railway into the bridge-building department of its works, by which 
it will be much better able to manipulate material into the yard 
and heavy girders out of it. New machines have also been put 
down for making nuts and bolts. A pair of large pit shafts are 
+g sunk by the Butterley Company at Kirkby-in-Ashfield, 
Notts. 

I mentioned last week the speech of Mr. F. T. Mappin, M.P., at 
the Technical School meeting, in which he made serious statements 
affecting the Sheffield steel trade and Sheffield steel manufacturers. 
He particularly instanced the evidence given before a Select Com- 
mittee sitting at the War-office by the representatives of two Shef- 
field houses, who, he said, ‘‘ gave evidence entirely antagonistic to 
each other,” Mr. Mappin adding, ‘‘ One of these gentlemen, on 
being asked a question in reference to the density and hard- 
ness of the steel inside or out, stated that which I believe he 
had no scientific knowledge of, and the gentleman who sat next 
me said his statement was quite wrong.” Mr. Mappin introduced 
the subject of his remarks by “‘ desiring to call attention to the 
complaints that had been made with regard to Sheffield steel 
makers not being able to supply the Government with the steel 
required by them for making guns, either in bulk, or of the urn f 
required.” These remarks madea profound sensation in Sheffield. 
The gentlemen referred to turn out to be Mr. J. Rossiter Hoyle— 
Messrs. Thomas Firth and Sons, Norfolk Works—and Mr. C. H. 
Halcomb—Messrs. Sanderson Brothers. Mr. Hoyle has written a 
long letter to Mr. Mappin. He points out (1) That the inquiry at 
the War-oftice had no relation whatever to the supply of steel 
for ordnance, but only to steel for cavalry swords, and that 
no answer was given by him as to the density or hardness of steel 
for any other than cavalry swords, except with reference 
to the effect of oil-hardening on a large block of steel, and to the 
relative hardness inside and outside of a 3in. rolled bar; (2) that as 
the inquiry was a private one he was not permitted to hear, and 
did not hear, the evidence of the representative of the other 
Sheffield firm, but speaking from his experience in the manufacture 
of and Ay aero of tests to steel for military and other purposes, 
he stated honestly the results of his firm’s experience and of his 
own for the information of the War Department, and denies that 
he made my 4 statement which cannot be proved in practice, and 
which he not prepared to demonstrate; (3) the statement 
that “the Government are compelled to manufacture steel at 
Woolwich because it cannot be supplied from Sheffield, and that 
hitherto this has been the case,” Mr. Hoyle characterises as a 
charge which, if Mr. Mappin had known the facts, he would not 
have ventured to make, use it is untrue. Mr. Hoyle adds :— 
** An inquiry addressed to the large steel manufacturing establish- 
ments of Sheffield, whose names are well known to you, will soon 
satisfy you that not only the requirements of English ordnance 
manufacturers, but those of the English and every foreign Govern- 
ment who have applied to purchase steel at Sheffield for ordnance 
purposes, have been readily supplied. The firm of Thomas Firth 
and Sons alone have, during the last four and a-half years 
supplied to ordnance manufacturers, including the ish and 
various foreign Governments, tubes for upwards of 4 
varying in size from 100 tons downwards, and they have hithert> 
never been unable to undertake any reasonable requirement. If 
you will pay a visit to Norfolk Works, there will be such informa- 
tion placed at your disposal as will satisfy you not only of the truthof 
what I say, but of the injustice done to the steel manufacturers of 
Sheffield by the remarks made by you, and reported in the newspapers. 
If those who require the best steel would remember that it can 
only be produced from the best material manipulated by those of 
great experience in its manufacture, and that such steel cannot be 
sold at the same price as inferior stuff made from cheap and com- 
mon iron, they would not fall into the error which some public 
departments, as well as private purchasers do, by purchasing the 
latter under the false idea of ‘ economy ;’ and then, finding out its 
insufficiency for jaan op ng they turn round and attempt to 
condemn the whole e for inability to produce what is ired. 
Sheffield can and does produce the finest steel in the world for all 
purposes; but it cannot be had for less than it is fairly worth. 
Great mischief has been done, as you are aware, by the purchase 
of cheap and common steel for purposes for which it is utterly 
unsuitable.” Mr. Hoyle cuntinded by calling upon Mr, Mappin to 
withdraw his statements. Mr. Mappin has replied in a letter, 
which Mr. Hoyle accepts as a “partial correction” of his speech, 
and there, for the moment, the controversy stands. 

Messrs 8. Osborn and Co., of the Clyde Steel Works, have 

3; and it is therefore 
to look about for further 





rapidly extended their business of late 
no surprise to learn that they have 





porte. It is now settled that they intend to re-open the Rut- 
Works, Rutland road, which were formerly occupied by 
poe age 8. cae was Co., ar naga of solid - —_ vend 
es, forgings, &c. @ property, w! extends to abou’ 

acres, is admirably oieped for the purposes to which Messrs. 
Osborn and Co. mean to put it, and part of the machinery will 
be applicable for the railway material and one or two other depart- 
ments of the business carried on at Clyde Steel Works. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


But little business has been done in Cleveland pig iron during 
the past week. At the market held at Middlesbrough on Tuesday 
the tone was again dull and eee Shipments have lately 
been exceedingly small, and a heavy addition to stocks is antici- 
pated when the statistics for January are issued. Consumers are 
therefore holding back their orders in the hope that prices will fall 
yet lower. Meantime quotations are about the same as last week, 
namely, 35s. per ton for No, 3 g.m.b., and 33s. 6d. per ton for 
forge iron. Two or three small lots of No. 3 have been sold by 
merchants at 34s. 9d. and 34s, 104d. per ton; but makers, as a 
rule, will not take even 35s. They are not eager to sell, as they 
still have a fair number of orders on their books. 

No alteration has taken place during the past week in the stock 
at Messrs. Connal and Co.’s Middlesbrough store. The quantity 
now held is 51,569 tons, being a decrease of 850 tons since the 

inning of the year. At Glasgow the stock on Monday last was 
579,313 tons, or a reduction of 30 tons for the week. 

The pig iron shipped from the Tees last month amounted to 
60,648 tons, as against 68,562 tons during December. Scotland 
took 30,148 tons; Wales, 7264 tons; France, 4660 tons; Holland, 
3080 tons ; Italy, 3945 tons; and Germany, 1620 tons, Of manu- 
factured iron and steel,, 20,620 tons were shipped during January, 
and 24,753 tons in December. 

In the finished iron trade extreme quietude prevails, and prices 
are no firmer than yo { were at the beginning of the year. Ship- 
plates can now be had at about £4 17s. 6d. per ton, and girder- 
plates at £5 2s, 6d. on trucks at makers’ works. le iron is 

uoted at £4 12s. 6d. and common bars at £5, all less 24 per cent. 
Seopand. Puddled bars are offered at £3 per ton net on trucks at 
makers’ works. 

According to the accountants’ certificate just issued, the net 
average selling price of Durham coal for the three months ending 
December 31st was 4s. 8°75d. Durham miners’ wages will, there- 
fore, remain unaltered. 

The North B peth Coal C y has booked some good 
orders for coke, and is about to light up 100 coke ovens at Little- 
burn Colliery, in addition to those already at work. 

The great chemical limited company, formed by the fusion of 
Messrs. Saddler and Co., of Middlesbrough, with Messrs, Abbot, 
Forbes, and Co., of London, has been obliged to resolve itself once 
more into its t el ts. Messrs. Saddler and Co. 
made money by buying up gas-tar and manufacturing it 
into aniline dyes, or rather into a material from which 
they could be extracted. The chief of these dyes—or, at all 
events, the one most in demand—is Turkey red. Formerly it was 

btained from dder, and then, naturally, it commanded a high 
price. When it was found possible to make it from gas-tar, there 
was an excellent chance for the price to fall. The object of those 
engaged in the trade was to prevent this by buying up all the gas- 
tar in the country, and then refusing to sell the material made from 
it except ata very high price. In this way Messrs. Saddler and Co. are 
said to have made considerable profits. Finding, however,that the com- 
petition of Messrs. Abbot, Forbes, and Co. was giving them trouble, 
they conceived the idea of amalgamating with them, and so forming a 
gigantic monopoly. This was accomplished a year or two since. 
The Middlesbrough Works were largely extended, the joint board 
of directors appeared to be av a Se the shares were in 
good demand, and all went merrily. What happens, however, to 
the “‘ best laid schemes of men and mice” was long ago announced 
by Robert Burns; and this scheme proved no exception, The 
market value of the products made by the company has been 
steadily falling, despite its having command of almost all the 
tar in the country. Nothing seemed likely to prevent a still 
further fall except keeping out of the market as sellers, which 
meant manufacturing on Pi for stock. This would involve 
locking up capital and finding more money in proportion. The 
directors of the company differed materially upon this question ; 
and at last they came to the conclusion that it would be wiser for 
them to part company, each firm reverting to its pristine condition. 
So ends one more attempt to form a great monopoly, and to resist 
by artificial means the Soomuend tendency of the value of a mar- 
ketable commodity. 

















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has not exhibited any improvement since 
last report. On the trary, the d d been very quiet, 
and there is a further decline, both in the quotations of warrants 
and in that of the special brands of makers’ iron. There are 
ninety-three furnaces in blast against ninety-five at the same date 
last year. The pig iron shipments for the past week were some- 
what larger, amounting to 8833 tons compared with 6422 in the 
ange! week, and 9079 tons in the corresponding week of 1884. 

he inquiry from Germany and Italy is better, but the require- 
ments of the United States are very poor. There is a reduction of 
about 300 tons in the stock of pigs in Messrs. Connal and Co.’s 
Glasgow stores. 

Business was done in the warrant market on Friday at 42s. to 
41s. 9d. cash. Monday’s market was quiet in the forenoon at 
41s. 8d. to 41s. 7d. cash, the afternoon quotation being 46s. 6d. to 
46s.7d. cash. On Tuesday 41s. 5d. cash was quoted. Business 
was done on Wednesday at 41s. 5d. and 41s, 54d. cash. To-day— 
Thursday—the market was very quiet, with quotations at 41s, 4d. 
to 41s. 3d. cash. 

The current values of makers’ iron are somewhat easier, as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 52s, 3d.; 
No. 3, 47s. 3d.; Coltness, 55s. 6d. and 51s.; Langloan, 56s. 6d. 
and 51s. 6d.; Summerlee, 52s. and 46s, 6d.; Calder, 52s, 6d. and 
47s.; Carnbroe, 49s. and 46s, 6d.; Clyde, 47s. and 43s.; Monk- 
land, 42s. 9d. and 40s. 6d.; r, 428, 3d. and 40s. 3d.; 
Govan, at Broomielaw, 42s, 9d. and 40s. 6d.; Shotts, at Leith, 
52s, 6d. and 51s. 3d.; Carron, at Grangemouth, 49s. (specially 
ee Ogre Bg gh A 

ai R an 23 > - an 
40s, 3d.; Daimellington, 47s. 6d. and 43s. 6d. 

Though most of the malleable ironworks of Lanarkshire are going 
steadily, business is not at all profitable. The transition from the 
use of iron to that of steel is engaging much attention, and the 
output of steel—or pe I shor i 

e 


d rather say, the %y for 
its — the West of Scotland will, ere long, be largely 
in 


The shipping demand for iron manufactures is at present in a 

The — from Glasgow in the past week have 

been comparatively small. They embraced twol es, valued 

at £3400 for Bombay, £1400 worth of machinery, £350 steel goods, 
and £15,000 general iron manufactures. 

The iron moulders at Bo'ness have come out on strike against a 
reduction of 74 per cent. on their wages, which would bring them 
down to 26s. for a week of 57 hours. 

While it has tended to curtail the domestic a iry, the open 
weather of the past week has been favourable for the shiomsent of 
coals, At Glasgow the quantity yw has been larger than 
usual, and 1885 tons were sent away from Irvine, 7184 from Troon, 
9049 from Ayr, and 3967 from Grangemouth, there being fair clear- 
ances at most of the other . Supplies of coals are abundant 
in the West of Scotland. At Leith, where 5000 tons of coals were 
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sent off, the e trade has been quiet, and the 
uotations f.o.b. there range from 6s. 3d. to 
8. 3d. a ton. Quotations are about the same 
= the —_ “5 of Sang Forth. be ang the 
8] mand has been exceptionally back- 
an large quantities of oa are accumu- 
lating at some of the collieries. 
There were thirteen vessels, with an 
tonnage of 10,760, launched from the Chae 
pm ig in the past month, as compared with 
t, of 6340 tons, in January, 1884, and eight, 
of 17,339, in the first month of 1883, ‘the output 
January, 1882, being 23,696 tons. The work 
on hand at ome is comparatively small, _ 
sisting of fifty-nine vessels, with an 
tonnage of aon 85,000, against 100, of e000 
tons, twelve months ago. Prices of vessels. are 
still tending downwards, and the wages of the 
operatives have just been reduced 4d, an hour. 








WALES & ADJOINING COUNTIES. 
( our own .) 
THERE has been a rumour prevalent of late, to 
pe effect that some of the promoters are 
their private influence in opposing the 
- tion between the Bute Docks and Taff 
Vale Railway. Of course, if this is being done 
the idea is to alarm the more timid of the Taff 
Vale shareholders, and frustrate the pa son 
Such a result would be most pa soma as the 
placing of the two, dock and railway, under one 
direction could but be attended with sh gnal benefit 
to the district generally. There would be har 
monious action in transmission of coal, aie, 
and return of trucks; no antagonism between 
departments; no favouritism shown to any com- 
mie But ‘an no shareholder can really be 
this —— Mr. George Fisher took 
wae he 


eans to secure their interests 
The Marquis of Bute, by 


a the trot ee W. T. Lewis. 

ement, takes 

the price of the rach in Tat V Vv e shares, and 
hence the interests are mutual. This fact 

inted _ in a local contemporary, should nullify 


The Petolian dream of making their coal-fields 
successful rivals to the Rhondda, and of becoming 
a great coal port, is ui | time pretty well scat- 
tered to the winds. I pointed out, it would 
have been remarkable at such an astute people 
should have allowed valuable seams of coal to 
remain undeveloped. Cardiff is endeavouring to 
get an import trade, and rival Bristol in this way. 
‘ large syndicate of shippers and merchants is 

orm 

Times are not so prosperous at Cardiff. It is 
evident by the stagnation of coal trucks on Roath 
fale aie and elsewhere, that the weekly totals are 

Meceeatiahios coal is being put free on board 
pea 8s.—a sure sign of the abundance of output 
and limited demand. Best colliery screened 
steam and No. 3 Rhondda are tolerably firm in 
price, ~ house coal prospects for the future are 

more ,cheerful. On the whole, 
there is pow’ much “ground for complaint, and 
any day a bring about a ter degree of 
briskness. e ironworks’ collieries are busy, 
and the new coal lines—Treforest to Newport, 


and Rhymney and Great Western to C —are 
getting their share of patronage. 
An engineer rts to me of the new Taff 


Fechan Reservoir, in connection with the Dowlais 
supply of the Merthyr Waterworks. This has 
been well constructed, but the watershed is so 
extensive that in one night the reservoir was 
filled. The question is, whether some engineering 

arrangement should not be carried out preventing 
more than a certain accumulation of water. An 


accident here, affecting the larger reservoir, would 
sweep away Cyfarthfa Works, and drown every 
colliery in the valley! I do not want to figure 


as analarmist, but such a contingency, involving 
millions of loss, should be looked to. 

“ The “ a yn work” at = steel works ~, 
inues, and encouragement for ente! rise an: 
investment of capital is small. Still that there is 
a demand for and a moderate make, can be 
seen by results. "hen Newport last week over 
5000 tons of rails, = &c. were despatched. 
The following were the er A gg cargoes :—To 
Calcutta, 2816 tons; to Port Moody, 1870; to 
Rotterdam, 920 tons. The consignments from 
Cardiff only amounted to 1300 tons, and these 
included the last Lag of the Canadian rails 

worked off by Dowlais. 

I am glad to announce the ———— of Mr 
Wm. Evans to be the general manager at 
farthfa, vice Mr. Wm. Jones, who retires. x 
Evans has had an admirable training in iron and 
steel works, and has worked up from the ranks. 
Thus he is “competent to direct in each depart- 
ment, and is at the same time thoroughly versed 
with the latest scientific appliances in steel. 

Mr. Evans is of the “ ~~. —— ” which 
has turned out some remarkably good m 

The announcement of the death of ‘Me. Gil- 
christ Thomas has been received with regret. 
When his (joint) invention was first made known 

to Mr. Menelaus—the basic steel process—that 

pe ate regarded the ‘doom of Dowlais as 

sealed.” oahpee nay A his gift of prophecy Ns 
ent. 

The Taff Vale Railway announces a dividend 
at the rate of 10 cent., with 4 per cent. 
bonus. This is a f off of 2 per cent., and 
is the result of a Beem | coal trade. 

The Rhymney Railway announces a dividend 
of 10 per cent, 

The Taff Vale directors have decided to build 
a new up-station at Cardiff, to cost £10,000. 

The Treharris proprietary _ settled the 
claims upon them on account 


breakage 
at theircolliery. One widow toveived £200 
The contractors’ plant of the Rhymney and 
Great Western Joint line will be dispersed at 
Quaker’s-yard next week. 
Influential meetings are being held to arrange 
opposition to the increase of hago | rates as 
contemplated by certain leading way com- 


panies, 

Minor industries are only moderately busy. 
Tin-plate prices are low, and business not active. 
Lowest quotations for coke plate 13s, 6d., but 
po A have drooped to 13s. 3d. in some quarters. 
-plates are in better demand, and wasters at 
, ies e over 12s. Patent fuel better; prices 
rm. A company for starting a glassworks, 

Siemens? paten', is forming at Swansea. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent ifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the — of the page of THE ENGINEER at which 
the mer is Mt ne to, instead of 
giving the oven number of the ‘ion, The 
mistake has been by looking a Tue ENoIneER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the Specification, 





Applications for Letters Patent. 


*,* When it adres have been “ communicated,” the 
mame g and address of the communicating party are 


27th January, 1885. 


= ConvVERTIBLE TANDEM TricycLes, H. J. Brookes 
. Kettle, Smethwick. 
1126. Lixk Bextine or Cuains, J. Oldfield, Glasgow. 
7” Dyeine Yarns, J. Midgley, Shipley, near Brad- 
0) 


1128, Apapration of the Hanp, Macurneg, and Avuto- 
matic Mou.ps for Tyre Founpina, W. J. Stonhill, 


Orpington 
1129. Fasteninc Boots, Snoxs, &c., H, Brown, Nant- 


wich, 

a or Dressinc Comps, F. R. Baker, Bir- 
ming . 

1181, Steam Enoines, C. J. Jones, Ipswich. 

1132. ENpLEss-BAND Saw Macuines, J, Watts, London. 

1133. Propucine ILLUsTRATIONS in parerentes, a&e., 
T. P. Ritzema, Middlesbrough-on-Tees. 

1134, Pircu Driving Cuatns, H. Renold, Manchester. 

1135, Automatic DupLex Dia for Warcues, &ec., C. 
Stonehouse, Carlisle. 

1136. Sprina Stirrup GusPenpER, T. Temple, Leam- 


11387. PHOTOGRAPHIC Camera Cup, R. R. Beard, 


on. 
1188, Cups for Binpinc Papers, &c., H. J. Hart, Bir- 


1189, Topacoo Povucnes, W. W. Walker, Liverpool. 

1140. Time Lypicators, D. K. Simpson, Liverpool. 

1141, es eae? Roiurne Stock, T. Latham, 
J. Latham, London. 

1142, CHisELs and Govces with BOLsTERS, J. B. Addis, 


London. 

1143, Boman, &c., J. R. Dedicoat, Birmingham. 

1144. Puriryine Water, W. E. Gedge.—(F. Wolf’ and 
Co., Germany.) 

1145, OsciLLatTinG INTERMEDIATE Pieces for Braces, 
G. Niisemann, London. 

1146. Securrry Hince and Fasrsnino, W. Addinell, 

on. 

1147, ReversisLe Tanpem, I. T. Townsend, Birming- 

1148, Door Cueck, A. Mackie, Westminster. 

1149. Pianorortes, W. P. Thompson.—(P. Gieklin, 
United States.) 

1150. Ostarine the True Centre of Exps of Rounp 
or Square Bars of Metat, W. Taylor, Hawick. 

1151. Matrices for Privtine Surraces, A. J. Boult.— 
J. H. White and J. 0. Clephane, United States.) 

1152. Arr Pressure CyLinpers, M. Schleifer, London. 
—4th No 4. 

1153. Printina Surraces, A. J. Boult.—(J. H. White 
and J. 0. Clephane, United States.) 

1154. Drawine Hemp, A. V. Newton.—(J. Good, U.S.) 

1155, Urninats, J. E. Boyle, London. 

1156. TeLepuonic Systems, P. M. Justice.—/ 7. Wallace, 
United States.) 

1157. Ficrerinc Cuampers, P. M. Justice. — (W. 
Olschewsky, Germany.) 

1158. STOPPERING or CLosING Bott es, &c., J. Evans, 


London. 
1159. Makinc Meratiic Teapots, &., W. 
London. 
1160. Breecu Tvuse for MINIATURE Ammunition, R. 
Morris, London. 
1161. WHEELS, J. F. Hoyne, London. 
1162. Gas Retort Caaroinc Apparatus, J. G. Haw- 
kins, London. 
1163. Gripper Appliances for Rore-Havu.ine Gear, R. 
Finnie, London. 
1164. CLeansino, &c., Metaus, P. Jonsen.—(0. Kersten, 
Germany. 
1165. Automatic Savutrers, &c., 
, London. 
1166. ~ am Ranoes, H. Walker and G. Clark, 
mdon. 
1167. Rotuinc Metat, H. J. Haddan.—({R. and M. 
Mannesmann, Germany.) 
1168, Wrincine Macuine, R. Mindt, London. 
1169, Constructinc ANIMALS as TaRGeTs, E, T. St. L. 
McGwire, London. 
1170. Moutpixe PuLveRisep Materia, W. Bull and 
J. Lennox, London. 
117i. Kyrrrixa Macuines, H. H. Lake.—(J. Byfield, 
United States.) 
1172. Levers, W. H. Harling, London. 
1173. VENTILATING Apparatus, W. F. * Gillett and H. 
B. Moreton, London. 
1174. Marine Torpepogs, J. H. Johnson.—(J. A. 
Howell, United States.) 
1175, Propucine Puorocrapuic Picrures, A. H. and 
, London. 
1176. Coote Cement, &c., H. Cunningham, London. 
1177. CartripcE Caszs, J. ‘a. Johnson.—(G. Bouvier, 


Newell, 


for Hoists, G. 


France.) 

1178. VenicLes to be Drawn by Horsgs, &c., E. 
Newman, London. 

1179. WHEELS for Tuss or Corves, R. Wilson, London 

1180. Exasiinc Persons Encacep in SuBaQuEous 
Operations to SPEAK to ONE ANOTHER, s a 
Gorman, London. 

1181. — -RUBBER Hose or Tusine, I. B. Harris, 


Lon 
1182. a of UmMBRELLAS and Paraso.s, J. Willis, 


ndale. 

11838. MecuanicaL TeLecrapHs and Inpicators, H. 
Botten, London. 

1184. Reeutatine Execrricat Circuits, &c., D. L. 


mons, 1 London. 


28th January, 1885. 


1185. Tusvtar Bott in Dovste Action Locks for 
Trunks, &c., H. and T. Sanders, Bloxwich. 

1186. SECURING Dovste Action Locks, H. and T. 
Sanders, Bloxwich. 

1187. Fasrentne the Tanos of Hence SiasHeErs, W. J. 
Bingham, Sheffield. 

1188, CANDLE HoupErs, T. Robinson, London. 

1189. Connectinc Locks with ALarm Betts, T. 

orne, Paignton. 

1190. Ranway AXuEs and Wuex 1s, J. Pilling, Bury. 

1191. Wartcuess, F. Moss, Birmingham. 

1192. Brus SHarts or STALEs, . Clarke, omega 

1193. TusuLAR STEAM BoILers, W. E. Heys.—(M. 

tand J. L. 8. Marichal, Germany.) 

1194. Pressinc Oi Szeps, W. P. Thompson.—(£. 
a Italy.) 

195. Sarety Apparatus for Pires Conveyina Gas, 
&e., G. Quarrie, Liverpool. 

1196, "Boxes, J. Magill, Manchester. 

1197. Pressure and Vacuum Gavuces, H. J. H. King, 
near Stroud. 

1198. Drop or CuancE SuutrLe Boxes of Looms, A 
P. Dickinson, Halifax. 

1199. OscILLATING Lavan Darvine Gear, C. H. Worley, 
London. 

1200, Carpinc Enatnes, T. Chadwick and H. Thorn- 
ton, dale. 


1201. STEAM Borers, B. H. Poem ag Tranmere. 
1202, WasHING MacuHINes, A. . Derham, Birming- 
m, 





1208. Kitcnen Ranges, E. Heathcote, London. 
1204, ACCELERATING the Sreep in Boats, W. P. Bain, 


on. 

1205. Rackets, P. W. D'Alton, London. 

1206. Gas nn, W. H. Watkinson, Haworth. 

1207. Curtna Corns, E. Pohl, London. 

1208. Maxine Lino.evum, M. "Hofbauer, London. 

1209. Lockine ELEcrric Conpuctors, G. Barker.—(J. 
W. Tringham, Canada.) 

1210. Wrre Gavags, A. P. Trotter, London. 

1211. Appiication of Exastic Wes to the Manurac- 
FACTURE of Corsets, &c., W. Stokes and R. Hudson, 
London. 

1212. Inpuction Current Generator, 8. Roos, 
London. 

1213. Bicycxes, C. Gittens, London. 

1214. Ascenprinac Facrory Cumneys, P. L. Gray, 
Glasgow. 

1215. Drawina Bunos from Casks, &., P. 8. Malcolm. 
—(F. D, Earl and Co,, United States.) 

1216. ey yar Friction in Macuinery, H. H. 
Leigh.—(C. D. de 8. Sauveur, France. 

ee Book Suspenpers and Brixpers, F. L[les, Bir- 


1218. OVERNORS, C. W. Pinkney, London. 

1219. Cugckine the Receirr of Money, &., J. M. 
Black, London. 

1220. Dynamo ELecrric Macuines, W. H. Akester, R. 
Mitchell, and R. R. Kelly, London. 

1221. Seconpary Barreries, W. H. Akester, R. 
Mitchell, and R. R. Kelly, London. 

1222, Apparatus for BILLIARD PLayine, W. Buttery, 
London. 

1223. Stoves and Rayaes, J. Osborn, London. 

1224. Furnaces, W. Kent, New Jersey. 

1225. Uricisinc Runyinc Water for PROPELLING 
VessELs, A. J. Boult.—(L. Gaillard, France.) 

1226. Tupes for Paints, A. Biihler, London. 

1227. Warp Lace Macuinery, W. Dore and J. Gee, 
London. 

1228. RecisTerinc Apparatos, C, E. Carr, London. 

1229. Securinc Hanpies in Saucepans, &., W. 
Telfer, London. 

1230, KircHen Ranoes, G. Turnbull, London. 

1231. Setr-actinc DiaL SHowine the 24 Hours, H. 
Cousens and E. Sundborg, London. 

1232. Renperina Faprics UNINFLAMMABLE, &c., W. L. 

.—{J. F. Notz and F. Konrad, Saxony. 
1238. Propetiinc, &c., Vessets, W. H. Atkinson, 


mdon, 

1234. ELECTRICAL SIGNALLING, &., APPARATUS, J. 
Enright, London. 

1235, CanpLE Movutpina Avparatus, H. Findlay, 


London. 

1236, Wm and Crocs, W. Gabriel, London. 

1237. SupporTING COAL SCREEN or other Bars, J, T. 
Stammers, London. 

aed bs ame A. J. Boult.—(Z. F. W. Miller, Ger- 


y.) 
1239, "Woon Sroprers, M. and A. Mackay, London. 
1240. Rotary Biowers and Pumps, T. H. Thwaites, 
London 
1241, ; for Mrverat Ons, H. J. Haddan.—(M. 
Vallette, Germany.) 


29th January, 1885. 


1242, VeLocipepes, J. J. Speed, London. 

1243. AERATED WaTeR Bort te, &c., T. Hill, London. 

1244. MouLpinc, &c., FIRe-BaRs, z Schofield and G. 
Graham, Manchester. 

1245. Toois for Forminc BotrLe Mourus, D. Rylands, 
near Barnsley. 

ay re See = SAMPLE Wueets, T. R. Ablett, Black- 

t: 


1247. Lusricatinc Ratmway Locomotives, &c., G. J. 
Churchward, Swindon. 
1248, Bouquet Hovper, G. Line, Birmingham. 
1249. Gearine of Sarety Bicycves, T. Clarke and A. 
Jack, Manchester. 
1250. Woopen Crain Bevtinc for Macuivery, F. T. 
K. Firmin, Liverpool. 
1251. Makino Brean, W. and E. Parker, Bath. 
1252. CaLenpars for Pen and Pencit Cases, J. E. 
ae Oldham, 
253. OPERATING LaP-FORMING CARRIAGE in BLAMIRES’ 
yaaa Macutyes, J. Porritt, Halifax. 
1254. STRAIGHTENING, &c., Meta Toses and Bars, P. 
row, Glasgow 
1255. Bossixs, E. A. Richards, Birmingham. 
=a and Screwinc Tuspes, &c., W. Devoll, 
in \ 
1257. Wroucut Meta SHove s, J. Lee, Birmingham. 
1258. Testinc TeNsILE, &c., STRAINS, G. H. Denison, 
London. 
1259. Uriristnc Zinc Rervuse, E. Glatzel, Halifax. 
1260. Packina for Steam Enoine Jornts, &c., R. 
Harrison, Halifax. 
1261. DRAINING Beer, &c., B. Powell, Sheffield. 
1262, Prepartne Foon, C. ’s. Bailey, London. 
1263. MAKING CERTAIN Parts of CYLINDERS, &c., W. 
Buckley, London, 
1264. SuspenpED Lamps for VeLocirepss, &c., G. B. 
Cooper, London. 
12€5, Mattina, &c., PLATED ARTICLES, A. E. Healey, 
London. 
1266. Diviprnc STEEL Biooms, &c., J. Head, London. 
1267. Cocks, T. H. Brigg, Bradf ord. 
1268. CoMPLETE TRANSILION of the R.N. 
Carter, London. 
1269. Winpow Fastenincs, E. J. Beal, London. 
1270. CarTrince Cases or SHeLis for SMALL-ARMS, 
B. G. D. Cooke, London. 
1271. Rorary BLowers, Pumps, or Enarnss, A. Rolla- 
son, London. 
1272. SroprerR for Botties, &c., R. Holmes, London. 
1273. Borvers, E. 8. ‘T. Kennedy, London. 
1274. Makina CHENILLE THREAD, C. A. Day.—(C. B. 
rg United States.) 
275. STEAM Borers, J. N. Paxman, London. 
16. Heatinc Foot-warMers, P, Biische and J. E. 
Hopkinson, London. 
1277. Wasuine or Scourine Woot, H. J. Haddan.—(P. 
rule, France.) 
1278, GEARING for VeLocirepes, H. N. Rooper, London. 
1279. ScurrLina AvenvEes by Horse Lasour, H. 8. 
Sankey, London. 
. Dress and ManTLE Ciorus, H. and J. Benn, 
London. 
1281. ELecrro-motors, D. T. Piot, London. 
1282. Cotour Boxss, T. Foxall, London. 
1283. Lintne for STeaM ENGINE Cyiinvers, E. R. 
Allfrey, London. 
1284. BREAKING uP SoLipD RervuseE in Sewers, &c., J. 
Bp: London. 
a for Weavine, J. Imray.—(A. Duquesne, 


1986. "Frame Orpyance, C. D. Abel.—(W. Lorenz, 
Germany. 
1287. SquEEzine the Juice from Lemons, F. H. Cheese- 
ae and H. Coppin, London. 
1288. TABLISHING ELECTRICAL CoNNECTION between 
SuRFAcEs in RELATIVE Motion, G. Forbes, London. 
1289. Draw-orr VaLvE, 8. Wilkerson, London. 
1290. ArtiFiciaL Ear Drum, A. M. Clark.—(J. H. 
Nicholson, United _— 
ae — Lirts, C. Walker and R. Carey, 
n 
1292, GrinpiNe and Po.isHine, R. J. Edwards and A. 
Ed ndon. 
1293, Neck Scares, J. F. Babcock, London. 
1294, Hinexs, C. Ryan, London. 
1295. Revotvine Lamps, W. H. Price, London. 
1296. Gas Enaines, F. Dowling, London. 
1297. CompounD FRICTIONAL RAKES, W. H. Harfield, 


ndon. 
1298. Canuenae, W. H. Harfield, London. 
1299, StRaP FasTENER or BUCKLE, W. H. Hall, La 
1300. Cap for Lamp Cammeys, E. P. Ward and W. P. 
O'Reilly, London. 
1301. ADVERTISING, C. Wraa, London. 
= — the ARBOUR of Sprinc Boxes, A. Evans, 


1908. “Soe Yary, I. H. Russell, London. 


Surps, J. 





1304, Magee Lape hye Per to LOOKING-GLASSES, 
A — and L. G. Lenox, London. 
1305. Soprum Potassium, C. A. Oey London. 
1306, TrEaTina Hines and Sxuss, E. Ott, Paris. 
1307. Barrery Guns, H. 8. Maxim, London. 


30th January, 1885. 
1308. Marrve Enaine Governors, M. Shearer, East 
Dulwich. 


1309. Trivet, G. Woodhall, een. 

1310. Corn and Howey Foon, J. Cross, Reading. 

1311. VeLocipepes, J. de L. L. Watson, Brixton. 

1312, Automatic HypravLic OrcaN "owe, d. and 
T. Clarkson, Manchester. 

1313, Vewritarixa Hats and Caps, C. Lipman, Man- 


1314. Atracument to THRASHING MACHINE for BrispiNc 
Srraw, W. Casewell, Prees. 
1315, a Cream from Mixx, C. P. Clayton, 


Firs. 
1316. dn ne J. M. Martin, Edinburgh. 
1317. Lirrs or Hotsts, F. Stones, Halifax. 
7 Stockinc Hes~ Prorecror, W. Nash, jun., 
verpool. 
1319. Cork TureEap, J. E. Thurman, Manchester. 
—_ a Transmitrers, C. Moseley, Man- 


ester. 
1321. Clock and Watca Dias, J. Batkin and J. 
Malins, Spar! 
= Spirit Lamps or Stoves, T. Brookes, Birming- 
m., 


1823. Fiat Picker Saver, W. Atherton, Bradford. 
1324, Burrer for Looms, W. Atherton, Bradford. 
1325. sree egg Lustre to Vetvers, &c., A. Ridge, 


chester. 
1326, Cuarrs, P. Okell, Stoc'! 
1327. Ticker Nippers, J. T. Kenworthy, Stretiord. 
1328. Neckine Toot for Borris Necks, H. Agar, 
Worcester Park. 
1329. Finisnine SHEETs <—s Woven Wirz, I. Chorlton 
and G. L. Scott, Man 


1330. Mixine and ee 0 Gas, G. E. Wright and J. 
A. B. Bennett, King’s Hi 

1331, a T Hatton, Birmingham. 

1332, SuHozine Horses, W. L. Banting, London. 

a Fixine ed we of Carriaces, &c., W, L. 


1334. 7: — bomen R C. W. Horsley, London. 

1335. Firtmsc ExLuipticaL Springs, J. 8. Pessenger, 
London. 

1336. Savery CyLinpER BELLows, R. Richards and W. 
Rockliffe, Sunderland. 

1337, ORANGE JELLY, W. Midgley and O. Coe, Halifax. 

1338. FERRO-NICKEL, L. Q. and A. Brin, London. 

1339. FastenInc WHEELS on AXLES, 8. W. Wilkinson, 


London. 

1340. Currina, &c., Woop, W. E. Gedge.—(J. Ducros, 
France.) 

1341. Rotter Bearines for Ve tocirepes, &c., J. K. 
Starley, London. 

1342. _ Sane Apparatus, A. Campbell and J. Ash, 


_— "oper for PHorocrapus, &., J. T. Payne, 
mdon. 
_ ene Time in Crocks, &c., G. A. Bolton, 


mndon. 

1315. Venicies for Removine Excreta, W. W. Barton, 
London. 

1346. Pump Vatves, J. Parker, Clydebank. 

1347. Rake, &c., J. i. oo London. 

1348. Coin Rests, &c., W. A. °F, and A. E. Hill, 
A. Petteisson, and H. G. Nish London. 

1349. Dress SHIELDS, H. B. Kimpton and R. Gale, 
London. 

1350. CHarcinc Gas Retorts, T. Jefferiss, London. 

1351. Currine Pitre Fasrics, T. Millward, London. 

1352. CLeanrnc Surps’ Borroms Arioat, J. Clark, 
London. 

1358. ARRANGING NUMERALS on Crocs, T. R. Weston, 
London. 

1354. Composition for Removine Parnt, J. Dinning, 
London. 

1355. Frre-crates, G. G. Campbell, London. 

1356. Maxine Lump eg Cc. on J. Lyle, London. 

1357. — Srockixes, W. J. Ford and W. H. Todd, 

mdon. 

1358. Axe Steps, H. H. Bennett, London. 

1359. Wire Drawine, 8. H. Byrne, London. 

1360. Basic PLuc Borroms for BessEMER CONVERTERS, 
T. V. Hughes, London, and F. W. Harbord, Bilston. 

1361. Maxineo Steet from Cast Iron, E. Melan and N. 

A. J. Contarini don. 
1. Printers’ Quorns and Sipe Sticks, R. Simon, 


don. 
133, Gas Enorne, R. Simon, London. 


3lst January, 1885. 

1364. Propucine Frituines, &c., A. W.-Hancock and 
J. Leighton, London. 

1365. Automatic Drop AcTion PENcIL-casE PEn- 
HOLDER, W. T. Smith, 

1366. SURFACE Sanrmany VextiLaton, W. J. Thicthener, 
New Sou 

1367. HorsTine, «*¥ Boats, T. Thorne, 

1368. PoriryING ATMOSPHERIC AIR, W. Hi vt Man- 
chester. 

1369, RoLLED METAL SLEEPERS, P. Kirk, Manchester. 

1370. Damasxs, W. Brown, 

1371. Creets of PREPARING, &c., Macurvery, J. H. 
Wilson and J. Greenwood, Manchester. 

1372. SmoKE Preventer, F. Nannestad, Hull. 

1373. RoLiErs for wie Buinps, J. R. Spencer and 
H. Chantler, Li 

= i Frizzine, &c., the Hatz, C. Wakeman, 

oseley 
1875. Swive. and Pivuc Jornts for Gas ConNECTIONS, 
A, 


E 
1876. SEGMENTAL .Meratiic Cores, H. Garner, Bir- 


ingham. 

1377. RENDERING ARTIFICIAL CRYSTALS WATERPROOF, 
H. W. Tibbitts and W. Griffiths, Gloucester. 

1378. Patrerns for PLate Movu.pine, G. Oulton, 
Liverpool. 

1879. SOLDERING Irons, G. Oulton, Liverpool. 

1380. PRopucinc TRANSFORMATION Pictures, A. Reid 
and J. Jameson, London 

1381, Lamps, W. Potts, Edinburgh. 

ge oy PiasTeR CEILINGS, &c., C. de Berenger, 


1383. Roraay Apparatus for RounpaBoutTs, C. Outlaw 


1386. BrxurarD, &c., TABLES, J. Honeyman, 

1887. TARGETS and Butts for RIFLE PRACcTICcE, R. 
Thomson, Glasgow. 

1388. SHARPENING, = Saws, A. W. L. Reddie.— 
(Prat Freres, Frane 

1389. CENTRIFUGAL Pious Dressino Reets, G. Kiefer 
and W. Seck, London. 

1390. DisPLaYING ADVERTISEMENTS, T. A. Porter, 
London. 

1391. Looms, J. Bowker, in. 

1392. UmBreiia Covers, C. H. Fischer, London. 

1393. Murrs, M. Fox, London. 

1394. FasTentne for Rais, J. M. Stuart, London. 

1395. Derectinc, &c., ALTERATION of WoRpDs or 
Ficures in M. Sugar and L. Hidveghy, 
London. 

1396. ae and PouisHine Knives, G. Chambers, 

ndon. 
1397. THERMOMETERS, 8S. G. Denton, London. 
1398. Drarninc WaTER out of Lanp, W. Tyrer, Birk- 


dale. 

1399. PREPARING O1zs for MEpIcivaL Purposes, W. G. 
Radley, London. 

1400. APPLYING Gas Fue. to Borers, J. Watson, 
Lon 

1401. Frurerine, H. J. Haddan.—(K. Trobach, Ger- 


many.) 
1402. TABLES, H. roe London. 
ae = Borers, J. H. Johnson.—(C. Audenet, 
‘rance, 
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1404. Steam Generators, J. I. Thornycroft, London. 
1405. Trres for the WHEEts of Carriaces, J. Robert- 


son, London. 
1406. Prorocrapnic Prixtixe, J. Urie, London. 
1407. —t Woot-comBina Macurngs, J. H. White- 
head.—(J. Best, United States.) 
1408. hee 


1411. RANGE a A. M. Clark.—{J. Mayer, Austria.) 


Qnd February, 1885. 


1412. CaLenpERs, W. Hartley, Manchester. 

1413. Creatine a Forcep Deavent in Steam BorLers, 
E. P. Plenty, Newbury. 

1414. Fastenrxcs of Buttons, &c., B. Hawerkamp, 


London. 
1415. Cuains, R. Harrington, Wolverhampton. 
1416. FLEx1pLe WHEELS, W. G. Gregory, Staines. 
=. Syma and Sortine Grain, &c., J. Gatward, 


1418, = <4 “pee for Siurces, &c., J. E. Whiting, 


141S. Beps or Covcenes for SurcicaL Purposes, G. 
Woodburn, Li = 

1420. Wear_es and WHARLE Tuses in Sprinnino, &c., 
Macurnes, J. C. Rouse, Halifax. 

1421. Burnine Town Rervss, J. Coulter and J. Wood- 


cock, Halifax. 
1422. Tune Vices, W. Devoll and 0. Howl, Erdi 
1423. Execrric Arc Lamps, J. Swinburne, Brockley. 
1424. Opraininc Motive Power, G. Asher and J. 


ittress, ‘ham. 
1425. Woven Wire Marrress and Boxster, W. L. 
Pearson and J 


1427, SELF-ExTiIncuIsHINe Sarety Lamp, W. King and 
Vv. y, London. 

1428, Pacerme Denseus on Maranassa, 0, J. T. 
Hoare, London. 

—_ Sravs or Corsets, H. Potter, London. 

. Borrie Stoprers, T. H. Brigg, Bradford. 

lea. Preparinc Giass for Forminc CoLOURED DesicNs 
THEREON, G. K. Cooke, London. 

1482. AtarM Betis for VELocirepss, &c., J. and C. E. 

London. 
1433. Hotpinc STEREOTYPE PLATES WHILST PRINTING, 


X ion, 

1434. OpenrNc and DeLiveRINc Contents of BorrLes, 
W. A. Balcon, on. 

1435. Hotpers, &c., for Erecrric Lamps, H. Court, 
Lewisham. 


1436. Sears and Covers of WarTer-cLoseEts, &c., J. 
Wright, London. 

1437. Borer Spetis and Cy.inpricat Forms, &c., J. 
Whitley, Leeds. 

1488, Boots, J. Gerard, London. 

1489, Execrric Criocks, A. W. Rixin and R. Theiler, 
London. 

1440. Transport Carts, E. 8. Copeman, London. 

1441. Workinc Ratmway Sicnats, W. R. Sykes, 


on. 
1442. Ascertarsinc the Depru of Water, W. Crick- 
may, London. 
1443. Grepers, R. A. Stoffert and T. Dykes, London. 
1444. Caste TeLecraPHine at Great Distances, P. 
Jensen.—(E. von Taund-Szyll, Graz.) 
Borr_es, 


1445. Securinc Corks in &e., E. E. David, 
London. 
1446. Pickers for Looms, J. G d, Manchest 





1447. Bar Iron, J. Gilligan, London. ce 
1448, Tixes, J. G. Miiller, London. 
1449. Lamps, J. F. Shallis and T. C. J. Thomas, 


on. 
1450. Knrrtmsc Macurves, J. H. Cooper and W. J. 
ion. 
1451. Sparse Bort, J. M. Stuart and F. H. Gill, 
1452. iE VEGETABLE Fipres, J. M. Freymuth 
and A. Combe, London. 
1453. ow SACCHARINE Marrers, H. J. Haddan. 
K. Trobach, Germany.) 


1454. Heavy Cuarns, C. D. —<t % 


Roper, Germany.) 
1455. SEPARATING SUBSTANCES, T. W. B. Mumford nn 
R. Moodie, London. 


1456. Vatves, C. Hosken and 8. B. Goslin, 
1457. Fiusuine Cisterns, 8. B. Goslin, London. 








SELECTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





309,188. Macurve ror Putverisinc Ores, &c., John 
C. Blecney, Newark, N.J.—Filed January 26th, 1884. 

Claim.—(1) The combination, with a stationary 

— ring having a smooth grinding nase anda 

series inwardly projecting ribs, ot a rotary grinding 

ring having a series of ribs wi 

the stationary grin 

adjacent to “to the grinding surface of said stationary 

ring, sahaheatiatie we as set orth. 4 The combination, 

with a stationary grinding ring having a 


a AS 





ona. t Larue Cuvuck, Austin F. Cushman, Hart- 
Jord, Conn.—Filed August 20th, 1884. 
Claim —{1) A chuck 
screw Aa ee 


with a series of interlocking teeth teeth 
V-shaped notches formed in the o oo pening 


sub- 
stantially as and for the set forth. A a 
aa dices with pome for holding the drill 


Meruop or Makinc 
William R. Patterson, 


1884. 
Claim.—The method of 


TELEGRAPH CABLES, 
Chicago, Ill.—Filed June 9th, 





atnbout aetna substance 
shrinks in cooling, pe np e purpose 


309,247. J Leap Pires, William R. Patterson, 
aS, erm re 1884. 

pie «ate gan the pipe a, of the 

sine daoulqeding wank ae tetemeanding 





ESS 


the rubber inden‘ to f 
Roy tor 
icing’ # ght Sst, substantially as and for the 


200.3 377. aes Borer FLvE CLEANER, James Cocker, 
. ¥.—Filed May 12th, 1884. 
Claim.—A boiler flue cleaner Longe of a tubular 


ion p d with a suit handle, a taperin, 
al, nod epetiing ¢, i cotlauetion wi witha aiding 








for keoping a tight Jo t Spring a Seceaeetin tr 
for a ot, a and connections for 
holding the - dys A ition, and — tube for 
connectin boiler, as and for the purposes 
janie. 


REGULATOR FOR ELECTRIC GENERATORS AND 


Motors, Walter K. Freeman, Brooklyn, N.¥.—Filed 
March 24th, 1884. 


aft 
ie 
Ha 
F 

i 
ber 
chet 


i 
i 
3 
: 
A 
3 
2 





















its body A ie rectangular in cross 
section, “substantially as and for the purpose set forth. 


mo' mechanism responsive to in hee 
of the sncter Sor sow ‘ing seid adgus 
arti belt 


and a shun’ switch held open en 
for the veey berms hanism. viata 

309,540. Bessemer Puant, William Hainsworth, 
Pittsbur; ie Pa,.—Filed April 21st, 1884. 


Ina AD gy melee for prod in combina cottage 8 a 


means for conveying the converter yy the mel! 
furnace successi to each mould of the series, an: 
means for turning converter, rage ne poe Pde as set 
forth. a> . oM a for producing steel 
— or other melting furnace, in Sceskination oo ith 
series of si ped vane moulds, a converter, 
end ay Se conve: the converter from the melting 
furnace to each mould of the series successively, means 
the converter, and a portable runner-box, 
substantially as set forth. (3) In erage ee 4 
steel castings, a cu in combination with a series 
of moulds, a line rails connecting the cuj —_ 
moulds, and running alone the series of om 
mounted on said line of rails, a converter aaumied on on 
said car, and means for the converter at each 
mould, substantially as set & 0 Ina oh oo 


steel cupola, in 
with a line of blast > Ravine branch 
— a line o! ra a ant pipe connec- 


@ car, and a 
sain = 








converter mounted in suitable supports on said car, 
pre yee A, assetforth. ( a he a plant for ee 
ion of a car, 


the plungers 

(6) In a plant for producing steel com- 
bination of the car B, the hydraulic rams 1 and 21, the 
converter ted on the pl 1, and the runner- 
box mounted on a horizontal arm pivotted to the 
plunger of the ram 21, substantially as set —_ 
(7) In a plant for producing steel castings, the 

verter A, provided with the pouring nozzle 19, me 
in the side of the converter near its poem oe — 


. ith the 
oeuiens, formed in the side of the converter Posing 
mouth, in combination with the plate 25, secured 
— the mouth of the converter, substantially as set 

309,591. RecuLatinc Steam Supp.y To Compounp 
ENaINEs, George Westinghouse, jun., Pittsburgh, Pa. 
Ciakmn (1) The impo ek tact el temmtatiin Os 
vim. e improved m Cc: e 
development of _— from steam engines, which 
consists in affording a direct supply of steam coin- 
cidently to each of two or more pistons a steam 
engine in accordance with the application of an 
increased duty or resistance thereto, and by regulating 


[309.591] 























mechanism actuated to effect said supply in and i 
said application, substantially as set forth. (2) Th 
combination, with a compound engine, of a governor, 
@ governor valve, and passages controlled by said valve 
and establishing direct and independent communica- 
tion from the main supply pipe to the receiving side 
of two or more pistons of the engine, substan’ as 
set forth. 
309,592. Kecutatrnc Steam Svuppty To Enorves, 
Westinghouse, jun., Pittsburg, Pa.—Filed 
Ciaim ah The't ed method of in 

im. e improved mi the 
development of = from steam Pann semgy. 8 
consists in affording a supply of steam for the full 
stroke of the engines piston, in addition to the ordinary 
supply for a fraction of the stroke, said | additional 
supply being effected in the applica- 
tion of an increased duty or resistance to the engine, 











SS4 





am 
SSS 








ond by egvisting mecheniom actuated in and by said 
tion, substantially as set — Lp com- 

a steam engine adapted to work expan- 
sively or soostve steam for a portion only of its piston 
stroke when in ordinary or normal operation, of a 
governor, a po gan valve, and main and auxiliary 
passages, each controlled by said valye and leading, 
respectively, from the chest thereof to a delivery 
os oe controlled by the cut-off mechanism, and to a 





8 opening eta ndent of said mechanism. sub- 
stantially as set fi orth, ? 


309,654. Rorary VAtve, Francis Schumann, Trenton 
N.J.—Filed June 24th, 1884, 

Claim.—A clined wena valve for — linders, having 
amain steam to comnedt the 
cylinder and steam tn chow Si “ely aietlie a: steam 
supply passage, also t the 














and steam chest during the period when said main 
: e =) pegin ey a and to be ie pend 

c while the n supply passage re open, 

substantially as set forth. 

309,749. Apparatus ror Burnino Liquip Hypro- 
CARBON Fuers, Thomas Urquhart, Borissoglebsk, 
Tambov, Russia.—Filed September 10th, 1883. 

Claim.—The combination, substantially as set forth, 
of a furnace, an in’ combustion chamber of 
refractory material, and a series of gas channels inter- 

between said chamber and the walls of the 
urnace, the said series of channels being separated by 


(309,749] 





horizontal divisions or partitions, and communicating 
at intervals with the om el of the combustion 
chamber. combination, su tially as set 
forth, of a steam boiler and furnace, a spray injector 
for supplying liquid hydrocarbon to said furnace, a 
— supply Pipe leading from the steam space of the 
penal to said injector, and a supplemental nozzle 
connected to said supply pipe to admit of the use of 
— from another source of supply when starting 
fire. 








CONTENTS. 





Tue Enorneer, February 6th, 1885. PAGE 
Links In THE History or THE Locomotive. 


(Mustrated.) .. oe 0 
How To Measure THE Erviciency or STRKAM 1. 8 
Quick-Finine Fiecp Pieces... . re 
CommenciaL Exectroiysis. No. I... o oo 
Foreion TorPepo VEsseis.. .. oo oo 100 
Tue InstiruTion oF MecHANICAL ENGINEERS «. lvl 
SeweraGe WoRKS, ABERGAVENNY. (I[llustrated.) 102 
Gravity Fricrion Ciutcu. (Illustrated.) .. .. ivz 


age sapien at Buenos Ayres. (lllus- 


tra os 103 
Ture BURSTING OF A Gus” “or Zo. ‘MLS. Active. 
(Illustrated.) .. . 101 
Ratuway Matrers.. 1... 0c. cs ce ce es 105 
Notes axp MEMORANDA... .. .. .. 2. 105 
MISCELLANEA cide os SM 
Tue Forts BripcE. (Illustrated.) || Se) 65. ene ee 
LeaDING ARTICLES — 
Tue GERMAN COLONIAL FLEET... .. .. «. 107 
Friction oF Stipe VALVEs .. .. .. «. «- 10/ 
LiBELLING a CoLLigERY COMPANY... . 108 
A Siz Hexry Bessemer FoR New SouTH Wares 108 
STEAM-HIP INSURANCE... . 108 
Putney AND HAMMERSMITH Baipoes « oe «+ 108 
Makino Butter By ELecTricity.. .. .. «. 108 
EAPRRATUMB oe ce ce ce 0s ce oe ce oe 1D 
Durvy ve Lome . : oe be "de 0s ae 
THE Progress oF Private Bs .. . 109 
STRENGTHENING THE ABUTMENTS OF A ‘Bio  Butpor. 
(illustrated.) .. oe « 5 ote 00: 09) be, AD 
IAL NAVIGATION... os eo» 310 
Guns as Heat ENGINES, (illustrated.). | - 413 
Compressep AIR Motive Power SuppLy at Brr- 
MINGHAM.. .. 112 
REMARKABLE Laxpstir “AND 17S Cause. (Illus- 
New MerHop oF “'Suxkine THROUGH. Sesto 
BEARING Strata. (Illustrated.) oe (oo, nee 
LiverPoot ENGINEERING SociETY .. .. .. .. lt 
AMERICAN Notes .. a. oo. «0 Mat 
Tue Irow, Coal, AND Gewerau “TRADES or Bir- 
MINGHAM, WOLVERHAMPTON, AND Districr’ .. 117 
Notes FRoM LANCASHIRE .. .. «s +s os «+ LIT 
Notes FrroM SHEFFIELD... owe we hld 
Nores From THE NorRTH OF ENGLAND :. .. .. 118 


Nores FROM SCOTLAND . -- 118 
Notes rkom WA.Es AND ADJOINING ‘Counties -. 119 
Tue Parent JOURNAL .. 119 
veg OF PATENT AMERICAN SPECIFICATIONS. 120 
PARAGRAP: 
The Nile Ex ition es vee be ce MB 
ress in a Coal Mine .. ac ee . eo. Meh 








The Latet Wi ried 04 
ie Late es use, SEN. .. .. op 
Suity tare .. : ws! Oe ef aee 
ae Gas of Iron Bridges. “ $0 Pe Ge be 
aval Engineer Appointmen beh oW 
National Smoke Abatement Institution goth areas 
The Railways of the World .. .. .. .. «. 116 
Sreev Raits IN THE UNITED StaTEs.—The uctive 
capacity of the stvel rail mills of the Uni’ States is 


about 1,600,000 tons perannum. About 600,000 tons 
went into new lines last year, and the amount used as 
renewals, new second track, and siding is estimated 
at pos my tons, or 5°42 per cent. of the total amount 
of rails in track. 

Sour Kensincton Musevm.—Visitors during the 
week ending Jan. lst, 1885:—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p-m., Museum, 
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sponding week in former years, 13,095. Total from the 
opening of the Museum, 24,708,332. 
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COMPRESSED AIR MOTIVE POWER SUPPLY 
AT BIRMINGHAM. 

Iw our last impression we gave some particulars of the 
scope and objects of the compressed air power supply 
scheme for which an Act has been obtained to supply the 
town of Birmingham. We now continue that part of 
the article which dealt with the compression and convey- 
ance of the air. 3 

By adiabatic compression the mean forward pressure is 
found, by the formula given by Professor Cotterill— 
“Steam Engine as a Heat Engine,” page 339—where for 
adiabatic compression of air n = y = 1°41. 


vied, Ba3 i Wy ee ee 





(2) 
Where ; 
P,, =the mean forward preseure per square inch, 
absolute. ; 
P, =the pressure resulting from compression = 
659°7 lb. per square inch = 8596'8 lb. per 
uare foot. 
P, =the pressure of the atmosphere = 14°7 Ib. per 
square inch = 2116'8 vb square foot. 
=1'41 (a number on which the velocity of 
sound depends, irrespective of any special 
theory of heat, found by experiment to 
have this value for air and other simple 


y é 


gases). 
specific heat of air at constant pressure 
“specific heat of air at constant volume 
‘4 
= 130°" 1°41. 
+ =ratio of compression, the volume of air to be 
compressed at 14°7 lb. ene and 60 deg. 
F. being, as in the former case, 4°0612 
cubic feet, the resulting volume is found 
in the following way :— 
Temperature due to compression=T, 
= ey x absolute ini- 
initial pressure 
tial temperature 
59°7 \0'29 . 
=-(77) 521 deg. Log. T, = 0°29 


log. 40612 + log. 521 deg. 
Temperature = 782°3 deg. F. 
Rise of temperature = 782°3 — 521°0 = 261'3 deg. F. 

261°3+60=321 deg. F. 

: : 14°7 Ib. 
Resulting volume = 5577p, 

40612 cub. ft. (782°3° — 28°), 
521° — 28° 
= 0'246 x 6'213= 1°53 cubic feet. 


- 4°0612 
Ratio of compression=—7,,.~ = 2'654. 





Therefore sass ' 
1°41 f ‘ 
Pa = (S5* 5e5a)~ (Gai * 47) 
= (3°439 x 22°49) — (2°439 x 14°7 Ib.) 
= 77°346 — 35°843 = 41°498 lb. per square inch, 
(See diagram of compression.) 
Mean effective pressure = 41°498 - 14°700 = 
26°798 Ib. per square inch = 26°798 x 
144 — 3859 lb. per square foot. 
Total power exerted in compressing 40612 cubic 
feet of air adiabatically = 40612 cubicfeet 
x 3859 Ib. per square foot = 15,672 ft.-Ib. 
Assuming friction, leakage, and resistance 
of valves to be about 24 per cent.,+ in addition 
to the load, then each foot-pound in the com- 
pressor requires 1°24 foot-pounds steam pres- 
sure. Friction due to 12,048 foot-pounds = 
12,048 x 0°24 ee Eo Ste. le 


x 


Total power required for 1 cubic foot 
compressed air Se aera ey ae 

The loss in distribution caused by friction in the mains 
can, of course, only be calculated approximately, by esti- 
mating the average quantity of air going through each 
pipe. By doing this and calculating the friction according 
to M. Stockalper’s rule, we find, for instance, for the 20in. 
main going through Bradford-street, the total quantity of 
air delivered per second from the compressing works is 
247 cubic feet=7 cubic metres. The pipes from Strat- 
ford-street branch off in three principal directions, of 
which about 35 per cent. will go to the northern part of 
the district, 25 per cent. to the southern part, and the 
remaining 40 per cent. through the 20in. main in Brad- 
ford-street, constantly supplying air to the minor streets. 
Therefore, 2°8 cubic metres air will pass through the first 

rtion of the 20in. main per second; the total length 
rom the compressing works to the end of the district is 
6000ft.=about 1830 metres; the quantity of air going 
through the main is constantly ae until at the 
end Eine will, of course, pass none at all; so that the 
a quantity may be taken as half of the initial 
uantity=1°4 cubic metres. The friction is then found 
rom the formula—- 

J = 1830 x g? x8 xa, 

Where 


J = loss of head, in metres height of water column 
3 = density of compressed air compared with 
water. 
= 4:06 x 00013 =0'00528. 
gq = volume of compressed air at the density 
000528 flowing through the main per 
second = 1°4 cubic metres. 


a = Darcy’s coefficient for water = 


18,564 ft.-Ib. 


3°2423 
ye 
* If the standard volume of these calculations were taken at 32 deg. F. 
the changes of volume would be + ey to the absolute tem; 
ture, but if taken at 60 deg. F., 60 deg. — 82 deg. = 28 deg. has to be 
deducted from all the absolute temperatures, 
t According to Sir F. Bramwell, in the Mekarski 
Chautenay, only 18 per cent. of the i 





air compressors at 
indicated horse-power of the 


engines was absorbed in friction o’ ae eeainn, Seetion & the ou 
patron are ge and working the condenser In the compres- 
sors at Froud lliery to the designs of Mr. 8 these losses 
amount to only 10°87 per cent. 





((0'000507 + OOK — ) whereD = dia- 
meter of pipes in metres =0°508, 
_ 32423 000001294) _ o,. 
= Sons * (07000507 +O) = 05°84 
x 0°0005325 = 0°05104., o 
Therefore 


J = (005104 x 1°4* x 0°00528 x 1830) = 0°967 
The eff re Ib h 
e effective pressure = 45 lb. per square inch=31°6 metres 
head of water. The loss due to friction is, therefore, for 
this whole length of 6000ft. 
Oe = 308 per cent. 
To allow for all contingencies, however, an average loss of 
5 pa cent. is reckoned for friction in the mains, though it 
is believed that in practice it will be found much less. 
Loss by friction in the mains, therefore 5 per cent. 
Loss by leakage in the mains is esti- 
 cnags ahem, ETE Coa Ree 
Loss by friction and wire-drawing in 
the consumer's engine and service 
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WE aise: 6G esa sac ate aes ~~ 
The compressed air will, therefore, on the average, before 
it comes to act in the driven ao. be reduced 10 per 
cent. by friction, from 45 Ib. to 40°5 Ib. per square inch, 
and 10 per cent. by leakage, or 1 cubic foot is reduced to 
0°9 cubic foot. 

The power given out by various way: of using the 
compressed air at the driven engine may now be con- 
sidered. 

Case 1.—When the air is heated to 320 deg. F. and 





expanded to atmospheric pressure. Absolute initial tem- 


Fé. I. 


DIAGRAM OF COMPRESSION 





4°7 \029 


Temperature of the expanded air = G 53 x 673 deg. 


=T*. 
Log. T, = 183336 + 2°82602 = 2°66138; T, = 458° deg. 
= ~ 2° deg. Fah. 
Volume of the expanded air raed Ib. x 11755 + 
673 deg. — 28 deg. 
458°5 deg. — 28 deg. 
430°5 





=4'4216 x rig = 29512 cubic feet. 

4 P 29512 _ 9, 
Ratio of expansion = 7 11775 2°506. 
Then 


; 55'2Ib.\ _/o. ; 
P = (3:430 x a) (2°439 x 14°7 Ib.) 


= (3°439 x 22°025) — 35°85 = 75°74 - 35°85 = 39°89 1b. 

Mean effective pressure = 39°89 — 15lb, = 24°89 lb. per 
square inch. 

With 8 per cent. loss by clearance and back pressure, 
24°89 Ib. x 0°92 = 22°90 Ib. per square inch =3297°5 lb. 
per square foot. 

saag 0 volume = 0°96 x 2°9512 cubic feet = 2°833 cubic 

eet. 

Power given out by the air— 

3297°5 ib. per square foot x 2°833 cubic feet = 9342°0 ft.-Ib. 

Useful effect = eee 

7 
Case 3.—When the air is used expansively without 
reheating, whereby intensely cold air is exhausted, which 

may be used for making ice, &c. 

Initial temperature in the cylinder =521 deg. (absolute) 
60 deg. F. 


=50°3 per cent. 


Fl6.2. 
DIAGRAM OF EXPANSION OR WORK DONE 





. +e — eats. 


jie, Ergrpros Soomorered ir 
jiear eclive Pressure:"Caselin the Catca 


5 per oq: um. 


perature=781 deg. The average pressure is found from | Initial volume per cubic foot of air on reaching the driven 


| 


| 


equation (2). 
1 
Pa=oy x = = 7y- i x te 
Where, as in the former case, 
Y . 

pelt 3°439 

nee = 2°439 

y-1 : 

P, =147Ib. 

P, =40° Ib.+14°7 Ib. =55'2 Ib. | 


We have only to find r=ratio of expansion. The volnme 
of the compressed air becomes by being heated from 
521 deg. to 781 deg. =260 deg. a 
initial volume =0°9 cubic feet x = Sates — 
=0°9 x 1°5274=1°'3746 cubic feet. 
T, =temperature of the expanded air (747) °° xs1°. 
Log. T, = 0°29 log. 14°7 -- 0°29 log. 55°2 + log. 781 T, 
= 532°12=71 deg. F. 
Volume of the expanded air 
‘ . — 28 deg. 
= [47 * 13746 cubic feet x Satie ane 
=5'162 x 0°67=3'458 cubic feet. 
Ratio of expansion 
3'458 cubic feet 
="=1-3746 cubic feet 7°16 
Then 
55:2 Ib. 
P =(3 OF ‘7)Ib. 
(3:430 x eee: ) ~ (2'439 x 14°7) Ib 
= (3439 x 21°94) -(2:439 x 14°7). 
= 75°45 lb. — 35°85 Ib. =39°60 Ib. 
Average effective pressure = 39°60 Ib. — 15 Ib, = 24°60 Ib. 
With 8 per cent. loss by clearance and back pressure, the 
effective pressure mes 24°60 x 0°92 = 22°63 Ib. per 
uare inch=3258'7 lb. per square foot—see diagram 
of expansion. 
The effective volume is 0°96 of the total volume=0'96 x 
3°4578 =3'320 cubic feet. 
Power given out by the air=3258°7 Ib. x 3°320 cubic feet 
=10,818°7 foot-pounds. 


10,818°7 x 100 
Useful effect = 18,564. = 58°3 per cent. 
Case 2.—When boiling water is available for heating 
the compressed air. 
Initial temperature in the cylinder, 461 deg. + 212 = 
673 deg. absolute. 
Initial volume per cubic foot=0'9 cubic foot x 


09 x 645 
493 





673 — 28 _ 


521 — 28 
=1'1775 cubic feet. 








| Useful effect 


engine=0°9 cubic foot. 


Temperature of the expanded air = cey* x 521 deg. 
=T,. 


Log. T, = 1°83336 + 2°71684 = 255020; T, = 355 deg. 


(absolute) = — 106 deg. F. 
Volume of the expanded air = 

355-28 o.ann | 327_ 

sa1-28 >” * 493 


Ratio of expansion = . - = 2°49, 


B52 


14°7 
2°242 cubic feet. 


x 0°90 cubic foot x 


55'2 ; A ge a 
Pu = (3-430 x cos) - (2489 x 147) = 7622 
35°85 = 40°37 lb. 
Mean effective pressure = 40°37 — 15Ib. = 25°37 lb. per 
uare inch. 
With 10 per cent. loss by clearance and back pressure— 
= 25°37 x 0°90 = 22°83 lb. per square inch=3287'5 lb. 
per square foot. 
Effective volume=0°96 x 2242 =2°152 cubic feet. 
Power given out by the air— 
=3287'°5 Ib. per square foot x 2°152 cubic feet = 
7074°5 foot-pounds. 


7074°5 x 100 _ 38-1 per cent. 


18,564 — 
Case 4.— When the air is reheated to the temperature of 
boiling water, but instead of expanding down to atmo- 
p Feseen pressure, the driven cylinder is filled so far that 
the terminal pressure becomes 26]b. absolute=11°3 Ib. 
above atmosphere. : 
Initial temperature as in Case 2=461 deg. + 212=673 deg. 
absolute. ; 
Initial volume =0°9 cubic foot x 
645 deg. 
493 deg. 
Terminal temperature =( x 678 deg.=T,. 


log. T,, =0°29 log. 26°0 — 0°29 log. 55'2+log. 673. 
=1'90518 + 2°82802=2°73320. T,=541 deg. 
=80 deg. F. 
Volume of the expanded air: 
B52lb. | «B41 deg.—28 deg. 33,344 
=360 Ib. < 11775 * G73 deg. —98 deg. “16,770 





673 — 28 deg. 
531 — 28 deg. 
=1'1775 cubic feet. 
es 0 29 
55°2 


=09 cubic 





foot x 


=1°9883 cubic feet. 
Ratio of expansion 


1°9883 
== 11775 = 26886; cut-off about 0°6. 
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Then “ 
| 552 1b.) 75. 
Pa=(3 439 x ae) (2°439 x 26 Ib.). 


= (3-439 x 32°69) —(2'439 x 26). 
= 112°42—63°413=49°01. 
Mean ostinn pressure = 49 lb. — 15 Ib. =34 Ib. per square 
inch. 
With 8 per cent. loss of pressure for clearance and 
pressure : 
=34 Ib. x 0°92=31°28 lb. per square inch=31°28 x 144 
=4504 lb. per square foot. 
Effective volume 0°96 x 1°6886 cubic feet = 1°621 cubic feet. 
Power given out by the air: 1°621 cubic feet x 4504 Ib. per 
square foot = 7302 foot-pounds. 
7 7302 x 100 i 
Useful effect 18,564 39°3 per cent. 
Case 5.—When the air is used quite cold, without any 
expansion. : 
Mean effective pressure =40 Ib. per square inch=5760 Ib. 
per square foot. 
Effective volume 0°95 x 0°9 cubic foot =9°855 cubic foot. 













than at the St. Gofhard, where the friction and leakage 
together amounted to but 5 per cent. on a length of 3°75 
miles, while experience at other places, including exten- 
sive use at the Westminster Collieries near Wrexham, and 
many others, where the air is not heated at the driven 
motors, is greatly in favour of air at. a comparatively low 
pressure in consequence of its cleanliness, general applic- 
ability, and om from tbe necessity for attention 
which belongs to steam or gas-driven motors. 

For measuring the air as used by consumers the meter 
shown in the accompanying engraving is pro to be 
employed. Its action is clear at a glance. The rotation 
of the piston in the cylinder gives motion to the friction- 
wheel D, which transmits motion to the wheel B through 
the friction pinion C. The latter assumes a position which 
is determined by the pressure -of the air delivered, this 
pressure acting on the piston E. As the hands of the 
indicator at A are driven by the wheel B, the indications 
are varied in accordance with the pressure, the effect of 
the radial movement of C-E on the speed of rotation of B 
being proportionate to the density of the air delivered, 
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COMPRESSED AIR METER. 


Power given out by the air=0°655 cubic foot x 57601b. 
per square foot = 4924°8 foot-pounds. 
r _ 49248x100_ 5-. 
Useful effect 18,564 27°1 per cent. 

The annexed diagrams show the compression, heating, 
and expansion of air. Fig. 1 gives the compression—that 
is, the work done—at the central station. The formule 
for adiabatic compression and for isothermal compression 
are each represented graphically by curves of the respective 
equations, set out by means of rectangular co-ordinates. 
The abscisse are the volumes in terms of the original 
volume of air at atmospheric pressure; the ordinates are 
the corresponding pressures in pounds per square inch. 
P,. is the mean forward pressure in the compressing 
cylinder. Fig. 2 is the diagram of expansion or effective 
result at the driven engine, according to Case 1 of the cal- 
culations; the expansion is taken in terms of the original 
volume at the driven engine, and is measured horizontaliy; 
the corresponding pressures are set out vertically. In each 
diagram the remarks upon it show the relation of work 
done to effective result obtained.” 

In the same pamphlet the authors calculate the surface 
required to heat the air to 321 deg. Fah., arriving at the 
conclusion that 6°66ft. of heating surface will be required 
wherever it is desirable to heat to this temperature. In 
many places, however, the heating could be done at little 
trouble or expense, while the heating to a moderate 
temperature by passing the pipes through hot water could 
be effected anywhere. This, however, must add somewhat 
to the cost of the compressed air as a motive power. 


With respect to the working of the system, there is no | 


reason to think that the loss by leakage should be more 





| the pointer moving more slowly as the air pressure falls, 
_and in proportion to the relation between volume and 
| pressure. 
| To prevent any general stoppage of the air supply 
| throughout the district, should a pipe or connection at 
any time burst, self-acting valves are to be placed at 
‘intervals. These valves will be made so that they keep 
off their seats while the air moves at the ordinary velocity 
| or at a velocity somewhat higher than this, but will fly to 
| a seating as soon as the velocity has increased, as it would 
'do in case of a broken pipe. By this means the result of 
| the breakage of a pipe would not be to deprive the entire 
| district of the air supply, but would be confined to that 
| portion only supplied from the short length of main lying 
| between two of these valves. The = will, however, 
| never be subject to a pressure which will of itself tend to 
| the fracture, and its elastic contents will act much less 
| distinctively on the connections than water at a very low 
pressure. It may be well, as some fear of danger from 
| the bursting of a compressed air pipe has been expressed, 
| to mention that all experience shows that the bursting of 
pipes or vessels containing air at even high pressures 
1s attended with very slight effects. Unlike even a weak 
explosive mixture of and air, pure air compressed to 
| but 501b. or so, when suddenly liberated, so easily finds 
the room it requires for expansion that very little harm is 
| likely to result. In this respect it is wholly different from 
a vessel containing steam and water. The pipes to be 
| employed at Birmingham will be many times stronger than 
mere internal pressure requires, and the joints will be 
made with the long socket and india-rubber ring now most 
generally used for the purpose. 








SIDE ARMOUR V. HORIZONTAL ARMOUR. 
On Wednesday, January 21st, Captain FitzGerald, R.N., captain 
of the Royal Naval College, read an able and spirited paper on 
“Side Armour versus Armoured Decks,” at the United Service 
Institution. This subject is now one of special interest, involv- 
ing fundamentally, as it does, the construction of all our new 
ships. Consequently the audience was a large one, and some of 
the highest authorities took part in the discussion—namely, Sir 
E. Reed, Admiral Elliot, Sir Spencer Robinson, and Mr. White. 


Captain FitzGerald classed the calamities that might happen to | 


a ship in action as follows:—The most serious, the blowing up 


of magazines or sinking; next, the perforation of a boiler or | 


destruction of steering gear; then the disablement of the guns 
and slaughter of a large part of the crew; these last leaving 
open the possibility of ramming, or, on the other hand, escaping 
from an adversary. Horizontal armour had been adopted to 
protect the so-called vital parts of a ship from the indirect blow 
of a partly descending projectile or from the explosion of a 
shell that had passed through the ship’s side above it. Sir W. 
Armstrong had said that every improvement in guns, projectiles, 
&c., had tended to lower the value of armour; hence he depre- 
cated a lavish expenditure on armoured ships, and advocated 
erp cruisers with horizontal armour. Captain FitzGerald 
neld that armour which will not keep out solid shot striking 
direct will still keep out large capacity shell and projectiles 


striking obliquely, and that it is absurd because all shot cannot | 


be kept out.to give up keeping out any. It was, in fact, like a | 


claiming to speak in the uame of the Navy generally, Captain 


‘man whose roof let in some rain pulling it off to let all in. 
| Dealing with chances of injury, Captain FitzGerald held that 
the rapidity of gun fire was in inverse ratio to the size of the 
gun. While, therefore, he did not under-estimate the effect of 
| heavy guns, he believed that smaller guns, including quick-firing 
| field guns, would play so prominent a part in attack that 3in. of 
steel will keep out about two-thirds of the projectiles fired. 
The fact that a portion extending for two-thirds of the water- 
| line of our citadel line-of-battle ships is unplated, and therefore 
| certain to be penetrated in a hundred places by the terrible hail 
of light gun and machine-gun fire, is so serious that Captain 
| FitzGerald would have all so-called citadel ships altered at once 
and the necessary weight of horizontal armour, coal, or guns 
and ammunition removed to enable a complete water belt of 
armour to be given. Citadel ships were built before the intro- 
duction of quick-firing guns; these latter are likely to riddle 
their unarmoured sides, including the water-line, without even 
specially aiming at it. Captain FitzGerald compared the 
Hercules and Italia’s powers of fighting, and concluded that 
the former, though a belted ship of old date, would probably 
disable the latter before she could fire her heavy guns twice. He 
reminded his audience of the grave question that had been 
raised as to the condition and safety of citadel ships with ends 
riddled and water-logged, and of the probability of their i 
bottom up. He had been informed that a ship of the i 
class could carry 9in. of armour on her water-line if the hori- 
zontal armour and thwart bulkhead were removed. Without 








FitzGerald thought he might say that no naval officer would at 
all object to be sunk by a shot from a 100-ton gun delivered in 
the proper place, but to be liable to be sunk by the fire of every 
popgun carried in an enemy's gunboats would be more than 
the honour of the British Navy could survive. Is it not pro- 
bable that our enemies would be sufficiently intelligent to 
develope light gun fire and take advantage of our weak points? 
Captain FitzGerald did not approve of cork and other con- 
trivances for meeting the evil of water entering. He preferred 
to deal with it as he would with a burglar coming to break into 
a house while it was still outside. In some of the new designs 
he observed that, happily, the armoured decks were better formed 
than in the older vessels—that is, rising above the water-line 
and providing a reserve of buoyancy. Finally, he invited the 
views of naval officers or others who had studied the subject. 
For himself, he observed that our fathers did not “rule the 
waves’ in tin pots with numerous holes in their sides, and he 
did not expect us to do so. 

In discussion, Sir Spencer Robinson called attention to the 
steady increase of the armoured proportion of the sides given to 
our citadel ships as time went on. Class A, comprising the 
Inflexible, Ajax, Agamemnon, Edinburgh, Colossus, and Colling- 
wood, had only 42 per cent. of the area of the side armoured ; 
Class B, the Howe and Rodney, with 54 per cent.; and C, 
the Camperdown, Benbow, and Anson, with 56 per cent. 
armoured. This, he argued, showed that our designers were 
gradually recognising the view of the case that had been taken by 
combatant officers. He specially urged the necessity of expe- 
riment with cork and contrivances to ascertain its real value. 
The maximum quantities of water that could be contained in 
the unarmoured ends of the three classes of citadel ships are 
given respectively as 750, 580, and 420 tons. Sir Spencer would 
be relieved to know that this was the worst that could happen. 
He feared that matters might be worse when coal was nearly 
used up. Sir 8. Robinson advocated a belt, but thinner at the 
ends than amidships. 

Colonel Hope suggested that double plate sides with fibre 
packing between might keep water out when shot perforated. 

Admiral Colomb observed that the question was certainly 
one for naval officers, on the principle that the owner of a house 
who was to live in it was concerned in the architect’s designs. 
He specially advocated experiments being made. He com- 
plained of the unsteady platform offered by ships with high 
metacentres. He did not take an alarmist’s view of the question; 
even the old wood ships were seldom sunk. The proportion of 
shots that missed was much greater than was generally sup- 
posed. He quoted experiments in which 75 per cent. of the 
shot had missed a target 15ft. high. He considered that hori- 
zontal deck plates should be used at level of top of armour belt. 

Admiral Sir G. Elliot objected to be sent to the bottom 
even by 100-ton gun shot. He spoke in favour of the system 
of strongly protected citadels and horizontal armour. 

Admiral Boys spoke on the chances of hitting a water-line 
and of the probable effect of small holes; he said that the 100- 
ton gun fired much faster than had been reckoned on by pre- 
vious speakers, 

Sir E, Reed observed that there was abundant means of con- 
structing ships as ordered. It was for the naval officer to state 
his needs as clearly as possible. He spoke of the powers 
required in a ship being the starting pvint for calculation. He 
held that the size given should depend entirely on the power of 
the vessel. Referring to armoured citadels, Sir E. Reed pointed 
out that the turning across the ship of armour in preference to 
carrying it up to the bows has been advocated by him. His 
objection to our citadel ship was that the citadel was made too 
short to float the ships unaided by the end. 

Admiral Selwyn spoke of the advantages to be derived from 
using the fuel advocated by him. 

Mr. White was prepared to defend the Admiral class of ship. 
With regard to these designs, he reminded them that cost had 
to be a primary element in the designs made at the Admiralty. 
He also pointed out the low vertical space covered by the 
armour of French ships, He also explained that the amount of 
water dealt with by Mr. Barnaby thoroughly represented the 
worst possible condition, i.¢., that of space filled with coal and 
water. He ai led to Sir E. Reed to endorse his statement 
that bunkers filled with water represented a less evil. 

Lord Clanwilliam said a few words as to the natural intro- 
duction of machine and quick-firing guns after the armour had 
been withdrawn from parts of our vessels’ sides. 

It may be seen from this brief notice that the lecture attracted 
considerable attention, and it deserved it, being good in matter, 
and the treatment spirited. Probably many naval men will feel 
that rapid gun fire from light pieces calls for thin armour along 
the water-line. Nevertheless, when Captain FitzGerald proposes 
to give up deck armour we think that he goes too far. A ship so 
exposed might be sent to the bottom by comparatively trumpery 
shells fired either as plunging fire or else vertically. Against 
forts such a system of construction would be especially fatal. 
Ships can scarcely seriously damage a strong fort by firing on the 
move, because the firing practice consists in continually aiming 
at an object chosen at the moment the smoke clears away, 
chosen, it should be remembered, from a new aspect of the 
works and from a new range. Those who reflect on the difficul- 
ties of carrying out an effectual attack under these conditions 
will admit that the ship for real serious work must generally 
anchor. Another reason may drive them to do so, namely, the 
presence of submarine mines and the necessity for keeping 
within s' ascertained to be clear of them. When ships 
anchor they become liable to be attacked by vertical fire, which 
is, under any circumstances, serious enough. With unarmoured 
decks the most trumpery kind of projectile would be likely to 
produce the most serious effect in a ship. At sea fire from tops 
and at close ranges from the high barbette towers of French ships 
would be terribly destructive. Even the heel of a ship would 
expose her deck to be struck obliquely. Altogether it seems 
probable that Captain FitzGerald himself would hardly push his 
suggestion to the full length of removing plated decks on further 
consideration. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William T. Paul, assistant 
engineer, additional, to the Temeraire ; Francis Ford, chief engi- 
neer, to the Alexandra, additional, for transport duties ; Thomas 
Burnes, chief engineer, to the Raleigh ; John F. Ryder, engineer, 
to the Raleigh ; Frederick Mitchell, engineer, additional, to the 
Pembroke ; and William G. Mogg, assistant engineer, to the 

THE BELL TELEPHONE PATENTS.—The Canadian Minister of 
Agriculture has delivered decision in the Bell Telephone Company’s 
case, voiding the patent for the reasons: (1) That the company or 
their representatives had imported the patented articles after 
twelve months from date of patent; also (2) for not having manu- 
factured in Canada such articles to the extent required by law, after 
two years of existence of their privilege; (3) also for having refused 
to sell or deliver licences to persons willing to pay a reasonable 
price for the private and full use of their patented invention, 














Fes. 13, 1885. 


THE ENGINEER. 





123 





—_— 





RAILWAY MATTERS, 


Tuk production of Bessemer steel rails in the United Kingdom in 
1884 was 784,968 tons, against 1,097,174 tons in 1882, There has 
therefore been a diminished make of 312,206 tons in 1884, 

Tue directors of the Hull and Barnsley Railway and Dock Com- 

ny report that the whole of the new capital—£1,500,000—has 
icon applied for and allotted at ere Satisfactory progress has 
been made with the work since mber, and the contractors 
have undertaken to have the line ready for traffic by the end of 
June next, 

THE contract for the girder rails for the Melbourne tramears has 
been placed, we understand, in the hands of Messrs. Dick, Kerr, 
and Co., of London, this being the second contract that has been 
placed in connection with these tramways, the present one 
amounting to about 9000 tons. The same firm have also just 
shipped the whole of the ironwork for the Brisbane tramways, 

Every traveller in France will weleome a long expected railway 
reform effected by:the Minister of Public Works. A circular has 
been sent to the Boards of all the railway companies, 5 gene 
them to arrange by the Ist of April that free access shall be — 
to the platform and trains to all passengers provided with tickets. 
The misery of prolonged incarceration in salles d’attente will, there- 
fore, soon become a thing of the past. 


On the 2nd inst, was opened the new line of railway from dry 


Surbiton to Guildford, with a branch to Leatherhead, with new 
stations at gate, for Claremont, Oxshott, Fair Mile, Stoke 
D’Abernon Cobham, Horsley and Ockham, Clandon and 
Ripley, Guildford, and at Bookham Common for Effingham, on the 
Leatherhead extension line. The new railway forms part of the 
system of the London and South-Western Company, and will open 
up Ba 3 of the least known and hitherto most secluded portions 
jurrey. 


Wir# the exception of a mee | with a derailed coach at the 
start, the opening of the ex! ve new portion of New-street 
station, Birmingham, has this week been satisfactorily performed. 
It will, of course, be some time before the working arrangements 
are in sound order, but is being made daily. Some trouble 
is being experienced with the interlocking signalling yA emer but 
it is no cause for surprise that with a new system so elaborate as to 
have cost for one station between £11,000 and £12,000, there should 
be at first some trifling inconvenience. 

AN influential meeting of traders was held in Birmingham on 
the afternoon of the 5th inst., to organise a vigorous opposition 
to the new Bills of the railway companies dealing with terminals. 
Mr. P. H. M M.P., who presided, advised the formation of a 

ittee to protect 


Parliamen’ traders’ interests, e 
Mayor of Bi , Sir E. H. Lechmere, M.P. 
seconded, and it was that the Bills were- 

in principle and unjust and prejudicial to the interests of the 
real oa It was also decided to oppose the Bills, and a subscrip- 


tion list was opened, Much indignation was expressed. 


Tuer Alexandria nt of the Times, speaking of Egyptian 
railways, says :—*‘ It is time that some change should be effected 
in the railway administration. Important letters from chiefs of 


departments remain for five months without n 
one member of the board to another for translation, 
finally shelved. Some idea of the state of this department may be 
formed from the fact that the president of the board, and the 
engineer of the permanent yey, oe to travel by the only fast 
train running between Alexandria and Cairo, because they deem it 
unsafe—although it takes four hours and a half to proceed 
137 miles.” 
THE proportion of new lines constructed during the period 1879- 
1883, pnts with those previously existing, was 5 per cent, for 
ra for Hollan 


from 


Great Britain, per cent, for Belgium, id, 12 for 
Switzerland, 18 for France, 42 for the United States, 67 for Brazil 
and 395 per cent. for Mexico. At the close of 1883 the United 
States was a long way abead of all other countries in railway 
mileage, 191,356 kilometres, — had 35,800, while 
France and Great Britain ran a pretty equal race with 29,688 
and 29,890 pn mmone ye | The smallest railway owner was 


Greece, which 22 kilometres, though this proportion | pe 
4 ~_ a the opening last year of 100 kilometres between 
olo an 


Tue Great Western Railway Company has obtained a rule nisi 
in the Queen’s Bench Division calling upon Messrs. Josiah Kemp- 
son others, of Birmingham, to show cause why a writ of 
hibition should not stop them from acting upon the order | teal ya 
the Railway missioners, It will be remembered that Messrs. 
Kempson combatted a charge of 5s. 10d. per ton made by 
railway company on the carriage of certain wire coils from 8 
pk Birmingham. Ras wg epee a decided partly in ar 
of Messrs. Kempson, but on the term charges question they 
gave no decision. The com ny now seeks to obtain @ decision 
upon this vexed question, inuch interest is evinced as to the 
probable result, 


by 
the 


TuE Wolverhampton Town Council have this week determined 
to ber mare y much as lies in their power, with the Railway and 
Canal ? Association in their opposition to the new 
Rates Bills, ing the meeting of the Council on Monday the 
ex ons which fell from several of the members were particu- 
lar! rly strong; for instance, Alderman W. Kendrick held that if the 
Bills were passed, they would altogether shut out the pig iron firms 
from trade beyond their own neighbourhood; while 


ones er— evi that w who: at 


of the com Alderman Bantock—a railway carrier 

that the of competition, with respect to railway companies, 
always ended in a com ion; consequently, no good would result 
to the traders by fostering it. 


In the railway mileage of each country in proportion to every 

uare kilometre of land, Belgium comes first with 14°5 kilometres 
of railway, Great Britain with 9°5, France with 5°6, Germany with 
6°6, the smallest European States being Russia and Norway with 
0°5. The United States, with all its enormous network, now only 
figures for 21, and Canada for 0°2, while Brazil, the Atgentine 
Republic, Paraguay, Japan, and Queensland are only 0°1 each. 
But if we view the subject from another standpoint—viz., that of 
the proportion o' mi to every 10, inhabitants—the 
position of affairs is singularly reversed. Queensland, which was 
at the bottom of the world’s list in the former instance, now stands 
at the top with 70°8 kilometres of rail to every 10,000 le, 
South Australia 56°1, West Australia 49°6, New Zealand 47°7, New 
South Wales 31°1. The United States show for 36°8, and Canada 
29°4. Naturally the European States are very low in the scale 
under this aspect, Great Britain being only 8°5, France -and 
Gemeng*? each, Belgium 7°7, Holland 6°0, and Russia 3°0, The 
lowest of all is India with 0°7. 

In the second half of last year the Great Eastern Railway Com- 
pany added twenty locomotives and eleven tenders to its loco- 
motive stock. In the same period the South-Eastern Railway 
Company three new engines and four new tenders upon its 

w the London and South-Western Railway Com 
increased its locomotive eet by twenty-one es and fifteen 
tenders. At the close of 1884, the Great Eastern Company owned 
655 engines and -417 tenders; the South-Eastern, 328 and 
262 tenders; and the ion and South-Western, 


and 308 tenders, The Se mdliage tan bp Gakajtn tho katt 
December Bist, 1884, upon the Great Eastern Railway 
aggregate distance run by 
ony Ae 3,486,271 miles; an 
upon the London and South- Western » 5,741,923 miles. It 
follows that, taking as the basis of the tions the number of 
locomotives w each system, at the close of 1884 the average 
asepene each locomotive during the six months ending with 
hat date was:—Great Eastern, 11,649 miles; South- » 
10,629 miles ; and London and South-Western, 11,790 miles, 


hrop- | by one consisting of white bole mixed with a solution 


way | f 





NOTES AND MEMORANDA. 
‘ae im 


ports of iron ore into the United Kingdom in, 1884 
reached a total of 2,728,672 tons, being a decrease of 449,638 tons 
on the imports of the previous year. 


By burning diamond in oxygen, Herr C. Friedel found the atomic 
— of absolutely pure carbon to be between 12,007 and 12,017, 
if the atomic weight of oxygen is assumed to be 16, 

_ For a waterproof paper varnish, one Dammar resin and six 
parts aren on, 2 fod in a closed 1x fee two weeks, and the 
clear solution po off. To this four parts of collodion are added, 
and the whole is allowed to clear by standing. 


Mr. JAMES JACKSON, of the Paris Geographical Society, has 
issued a new and much extended list of various speeds in métres 
per second. It begins with the Mer de Glace at 0°0000099 m. 
per second, and concludes with the current from a Leyden jar in a 
copper wire of 0°0017 m. at 443,500,000 m. per second, 


For a roof cement the following are said to Pay good 
results :—(1) filings, 140 parts; hydraulic lime, 20; quartz 
sand, 25; sal-ammoniac, 3, formed into a — with vinegar and 
then applied ; (2) iron filings, 180 parts; lime, 45; common salt, 
5, made into a paste with strong vinegar, as in the former receipt. 
In both cases the cement is to be dried slowly, and to be perfectly 
before being submitted to heat, after which it is stated to 
become as hard as stone. 


THE British Iron Trade Association report on the Bessemer steel 
industry in 1884 gives the total uction of Bessemer steel 
ingots in Great Britain during 1 as 1,299,676 tons, against 
a total production of 1,553,380 tons in 1883. The decrease in 1884 
therefore amounted to 253,704 tons, which is the greatest decrease 
that has occurred in any one year in the history of the trade. In 
1883 there was a decrease of 120,269 tons on the make of 1882, so 
that the total decrease of 1884 on 1882 is not less than 373,973 tons. 
Details are appended. 


THE average value per ton returned for the whole of the iron 
ores raised in the United Kingdom in 1883 was 7s. 7d., against an 
average value of 7s. 3d. per ton in 1864, The increase e in 
1883 was therefore only 4d. per ton. It may further be remarked 
that, while the a’ value ascertained for the ores raised in the 
United Kingdom in 1883 at mines was 7s. 7d. /_ ton, the average 
official value of the iron ores imported into the United Kingdom 
for the same year at home ports was 17s. 2d. per ton, the difference 
between the two being thus 9s. 5d. per ton against imported ores. 

DurineG a recent fog in London, ninety-six million cubic feet of 
gas were sent out by the Gas Light and Coke Company during the 
twenty-four hours, This quantity was an increase on that of the 
corresponding day of 1884, which may be taken to have been an 
ordinary January day, of 37 cent., or over 35,000,000ft. The 
price being 3s. per 1000ft., the public had to pay to this one com- 
oon! £5280 extra on account of the fog. Nine thousand five 

undred tons of coal were carbonised during the twenty-four hours 
to — the 96,000,000ft.—the largest quantity ever sent out in 
one day. 

A process for nickel-plating zinc is described in the Journal of 
the Society of Chemical Industry. The zinc is cleaned by dilute 
hydrochloric acid and thoroughly washed. It is then hung in the 
nickel bath for a short time, and on taking out is rinsed and 
thoroughly scraped, so removing all that does not adhere firmly. 
This is repeated till the zinc is covered with a thin film of nickel, 
which can afterwards be made as thick as required. The suitable 
current strength is easily found. When the zinc is once 
pr pe af covered, the current may be increased without any risk 
of off. 


Tue French Soci¢té imme. ~ have had under prolonged 
n 


examination the process, inve’ by M. Clemandos, for working 
and hardening steel. This process, which we described some time 


since, consists in heating the metal until it acquires sufficient 
ductility, and then subjecting it to high pressure during cooling. 
M. Clemandot heats steel simply to a cherry red, and submits 
it, by means of hydraulic press, to pressures of from 4°5 to 5°5 tons 
r squareinch. After having allowed the steel to cool between 
the two plates of the press, it is withdrawn, and does not require 
any further treatment. 


THE removal of iron rust from marble, an operation which 
depends upon the solubility of iron sulp! in a solution of 
potassium cyanide, is thus effected:—Clay is made into a thin 
paste with ammonium sulphide, and the rust spot smeared with 
the salatae, quis doing alin than Sie ape te just covered. 
After a lapse of ten minutes this paste is washed off and replaced 


of potassium 

——s : 4—which is in its turn washed off after a lapse of 

about two and a-half hours. Should a reddish spot remain after 

pepe rr first paste a second layer may be applied for about 
ve minu : 


Or the ney of heat obtained on the combination of hydrogen 
and oxygen in forming water, 
former of these gases and one-t by the latter. The water 
ormed does not absorb any latent heat. For 9 drams of water 
formed the gram of h liberate 23 calories, and the 8 drams 
oxygen 11°5 calories. In the formation of oxygenated water each 
of the ——— gases liberates the same number of calori 
t.c., for 17 grams of oxygenated water formed the gram 
hydrogen gives 11°85 calories, and the 16 grams of oxygen also 
11°85 calories. The latent heat of this quantity of pen pea 
each of the 


water is 22°3 calories, of which the half 
elements. M. Boillot deduces from his investigations the density 
of liquid as=0°888. Mr. Wrobleski found this density as 
intermediate 0°89 and 0°9. 

Tue following figures relating to the colouring matter in coal tar 
are of interest. Fuchsine is one of the leading colours made from 
coal tar, andon an average, 5 kilogrammes of coal yield 5 
or 250 grammes of benzole and toluole, which, theoreti 
caine f fuchsine 1s obtained f f nae 2 

ly one gramme of fuc' is rom mes 
of coal, or only two-tenths of 1 cent, Acoording to C. Engler, 
of Karlsruhe, Germany, the following quantities of coal tar are 
worked for aniline colours annually : Great Britain, 400,000 tons ; 
Germany, 85,000; France, 75,000 ; Belgium, 50,000; and Holland, 
15,000. Many of the English works treat the tar only partially, 
selling the raw material to German works. The aniline colour 
industry flourishes most in Germany, where there are nineteen 
works. Lunge, in 1883, estimated the value of the products of the 
coal tar colour industry at 92,000,000 of marks, of which Germany 
os 60,000,000, Switzerland 13,000,000, and France and 

ngland 19,000,000 marks, 


Ir is well known that the vapours of mercury are very dif- 
fusive in their nature, and some singular experiments have been 
devised based upon this, and upon the fact that the salts of silver 
and the chlorides of gold, platinum, iridium, and palladium are 
affected by these mercurial vapours. If any one, for instance, sa 
La Nature, should write upon a sheet of white paper with chloride 
of platinum, no mark would be visible, as the liquid is quite 
colourless. If, however, the same sheet of paper should be 
over a little mercury, the metal will be brought out on the paper 
in dark tints. This magical apparition of a or drawing on a 
mp ea coh ene 

° e other ® e iment, 
a no less marvellous result is obtained. cage oa don fw i 
Oe of mercury; the lines will become 
with mercury, then, by sim; the drawing in contact 
with a sheet of Lo previ sensi with a solution of 


cent., 


ly, yield 
es of aniline oil, or 3°2 grammes of fuchsin 


by 
will 


Puree teenie pn Ray J my ioe. atteot, 
white paper. le way give a e' 
the tones being very soft and the lines being distinct and ear, 


two-thirds are furnished by the | archi 





MISCELLANEA. 


THE footways of Blackfriars-road, 3154 superficial yards, are 
now being laid with Brunswick rock asphalt lin. thick. 

AxouT £45,000 per year is lost by the wear of gold coins, chiefl 
at the edges. Some one has taken out a patent for a very pre 
steel tire. 

PETROLEUM deposits have long been known to exist in the Red 
Deer River country in the North-West of British North America, 
and have now been struck at a point a few miles west of Calgary, 
at the Eastern base of the Canadian Rocky Mountains. 


THE inauguration of the new Constantinople Waterworks took 
ae last week. The works, which have been carried out by a 

rench company, have cost some six to seven hundred thousand 
pounds, and have occupied three years in their construction. 

A PAPER on the recent pos in the public supply of hydraulic 
power has been read before the Liverpool Engineering Society, 
showing that great advantages accrue to users of hydraulic 
machinery in wharves and works when the water under pressure is 
supplied froma large central pumping worksona publicsupply system. 

ANOTHER ironclad corvette of the cruiser class was on the 7th inst. 
added to the German navy at Kiel. Prince William of Prussia, the 
Emperor’s grandson, who | hed the vessel, named it the Alex- 
andrine, aiter the Dowager Duchess of Mecklenburg-Schwerin, his 
Majesty’s surviving sister. Afterwards, at an official banquet, the 
Prince eulogised the past exploits of the Imperial navy. 

M. Jutes Bovurpals, architect of the Palais du Trocadero, read 
a paper before the Paris Society of Civil Engineers on the 23rd of 
January, descriptive of a project by himself of a tower of fine 
design, 300 metres in height, for the purposes of an electric light 
house. In the paper M. Bourdais entered fully into the stability 
of the tower, and it is noted that a wind pressure of 300 kilogs. 
per square metre, or about 601b. per foot, is allowed for in the 
calculations. 

THE report of Dr. Frankland on the waters supplied to the inner 
and portions of the outer circle of the metropolis during the month 
of January is again very satisfactory, and shows the high character 
of water as now supplied by the companies. He says, the Thames 
water contained, on the whole, the same proportion of organic 
matter as the ious month’s samples, the amount being, except 
in the cases of the Southwark and Grand Junction Companies, 
decidedly below the average for this time of the year. the 
waters were delivered in a clear and bright condition. 

THE affairs in Egypt are now again causing great activity in the 
works of some manufacturers. Amongst others, Mr. J. Kirkaldy 
received on the 10th inst. an urgent order contingent on deli- 
very next day from the Admiralty for eight 6000-gallon ‘‘ Com- 
pactum” fresh-water condensers. They will be delivered, and 
are to be fitted with the Compactum patent dirt-arresters, by 
which all grit or dirt is prevented from passing into the condenser 
with the steam. These condensers, to supply 6000 gallons each 

r day, are only 12in. by 12in. by 37in., and weigh but 370 1b. 

hey are more —— and occupy less than half the room ordi- 
oe ——_ ey are tobe fitted on board the transport 
Calabria, now getting ready ‘as a condensing ship as well as 
transport. : 

A METHOD recently employed in replacing an iron bridge across 
a valley of more than 30 metres depth on the road of the ‘* Nord 
de la Boheme,” near Stranow, has been described in the Annales 
des Travaux Publics. i thod ists in ting each 
complete section of the new bridge on cars, and conveying it by 
means of a locomotive to the place it is to occupy. This section is 
raised to a higher level than that which it is to occupy permanently, 
so that the cars can removed, and that a portion of the old 
structure can then be suspended from the new section. This per- 
mits the removal of the old, the workmen working from planks 
— beforehand under the roadway of the new bridge. e old 

idge being removed, it is only necessary to lower the new sections 
on the carriers which have been pre to receive the same. 
The bridge of Stranow is 40 metres—131ft.—in length, the sec- 
tions weigh 80 tons, and only forty-eight hours were occupied in 
the substitution of the bridges. 

M. Hicnerre, in the Bulletin Technologique des Ecoles 
Nationales d’ Arts et Metiers, says an exchange, describes a new 
ceramic product from the waste sand of glass factories, which often 
accumulate in large quantities. The sand is subjected to an 
immense hydraulic pressure, and then baked in furnaces at a high 
temperature, so as to erage blocks of various forms and dimen- 
sions, of a uniform white colour, which are composed of alxaost 
pure silex. The crushing load is from 370 to 450 ee square 

timetre—between 2 and 3 be poe square inch, e bricks, 
when plunged in chlorhydric and sulphuric acid, show no trace of 
alteration. It is said that the product has remarkable solidity and 
tenacity; it is not affected by the heaviest frosts or by the action 
¢ sun < wins it renee ™ high iso eecvity compen 9 

present; it is very , its specific gravi ng only 1°5, an. 

it is of a fine white colour, which will make it sought for many 
i effects in combination with bricks or stones of other 
colours. Here is, indeed, a perfect firebrick at last. 

HEATING by electricity is being talked about in a vague sort of 
way in many places. The idea of using fuel to make steam and 
turning dynamos to make electricity to make something hot to 
produce effect that could with much greater economy, sim- 
plicity, and useful effect be obtained by the steam itself, does 
not seem to recommend itself much, but there may be some- 
thing in it that those who are not enthusiasts cannot see. The 
Electrical World speaks as follows on the subject :—‘‘ One of the 
latest applications of electricity is that of car heating. Recently 
Mr. de Meritens showed an apparatus at his woe which is 
designed to effect the above _e The current was generated 
by a Gramme machine and the distributed by long metallic 
muffies in the shape of flat cylinders, resembling the warming 
bottles in present use. A special apparatus serves to concentrato 
the heat and to spread it —s over the whole length of the 
muffle, so that it radiates evenly.” These “‘flat cylinders,” and the 
‘concentration by distribution,” are examples of things not to be 
understood so very easily, except perhaps by a focal dissemination 
of the widely convergent miscellaneous system of monosyllabic 
thoughts on a polyscopic view of the terminating limit to an 
endless line bounding a ci polygon. 

CONSIDERING that all English-speaking people use and prefer a 
2ft. rule to any other, and the units of a foot and an inch are most 
eae in England, her Colonies, America, and Russia, the 
advocates of the metre and millimetre standards are not likely to 
thank Mr. Smyth for the paper he recently read at the Institution 
of Civil Engineers, in which the following amongst other no better 
or truer arguments were used :—‘‘ The British foot was merely a 
ternary sub-division of the standard yard, and in practice was often 
not even as a linear unit. Carpenters, for instance, measured 
a plank by the number of 2ft. rule lengths it included, and had 
then to complete the total length by doubling the number of units 
they had made use of. A plank could be measured with a metre 
in about one-third the time occupied in measuring it with a lft. 
rule, The British inch was much too large to serve as the lowest 
integral unit in a scale of linear measurement, and even one- 
sixteenth of an inch was too large for minute work. The milli- 
metre was, on the other hand, a convenient unit for ordinary 
minute work, and its decimal subdivisions were as suitable for 
microscopic work as thousands of an inch.” Some of these state- 
ments are absolutely untrue, while the remarks about the com- 
parative superiority of the millimetre unit and the inch unit are 
such as may with equal truth be reversed by one who thinks a 
sixteenth of an inch is small enough for ordinary minute 
work, while decimal subdivisions can just as easily be made of 
an inch as of a millimetre. How important, too, in engi- 
millimetre, 














neering work, must be the dedun hs divisions of a 
Wanted twice a year by one out of 100,000 engineers, 
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i THE HOOGHLY BRIDGE—DETAILS OF GIRDERS AND EXPANSION SLING, 
; (For description sce page 184.) 
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ELECTRIC LIGHT MACHINERY. 
MESSRS, MATHER AND PLATT, MANCHESTER, ENGINEERS. : 
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In our present issue we illustrate some dynamo machinery 
recently designed 





| creditable for a dynamo sold ata very moderate price, being 
by Messrs, Mather and Platt, of Manchester, | 87} per cent. under full load and as much as 744 per cent. under 


and which we have had an opportunity of inspecting at work. | extreme light load, The outputat 1140 revolutions and feeding 


We give front and end elevations, and a plan of the type of 
dynamo which they are making, more especially 
for use in situations where the space is confined, 
such as on shipboard. It is built generally on the 
Gramme model. The two limbs of the field 
magnets, whose coils are 8in. outside diameter 
by 10in. long, stand vertically on opposite sides 


of the armature. The cores of these are of 
wrought iron, and are made , in proportion 
to the wire wound on them, is usual, in 


this following the improvement made by Hop- 
kinson on the Edison machine. These are joined 
top and bottom by heavy cast iron cross pieces, 
forming the poles, The four heavy pieces of iron 
thus joined form a stiff and substantial frame for 
the machine similar to that we find in the 
Biirgin-Crompton dynamo. These pole pieces 
arch downwards and upwards, so as to embrace 
closely each about 120 deg. of the circumference 
of the armature. The are compound 
wound, the series coils being external to the shunt 
coils, The lower cast iron piece is extended to 
form the general bed-plate of the machine, carry- 
ing at its extremities the two pedestals, which 
are insulated from it by suitable packing under 
the pedestal and under the nuts of the 
holding-down bolts, Ample bearing surfaces are 
given, the — being about 7in. long. The 
of driving pulleys are cut away on 

one side, so as to reduce the overhang. The 
armature is of the Gramme ring type, with spe- 
cially large core. It is wound with single wire 
of large diameter, that of the Edison-Hopkinson 
i ing wound with stranded wire, six 


the shaft, plenty of ventilation is secured, a most 
important object in a machine that is expected 
to do steady, hard work, without unreasonable 
wear and tear. The commutator is given a 
large surface, and for sizes for 100 and higher 
me powers — pablect are reget each 
on a rocking bar ca; of separate adjustment 
with a spring forward thrust and butt contact. The illustrati 
Soeee Tek pele ot Meuees- mora Core <0-<08 reine 
are compound wound for a) a 
terminals, ‘dui will Oo cate Gams 
bjoined of a test of one of these machines made 
last month by Mr. T..R. Williamson, this constant E.M.F. is 


maintained with a variation of only 14 per cent. with extreme 
variation of the load. Tho clestsléal” cMaloney lo remarkably 


115 Edison 15 candle-power lamps was 8370 watts. 











“R on a Test of a 100-Lamp mo of Mather and Platt's 
ew Type: made at the Salford Ironworks on January 14th, 
1885, y bcm A of the Manchester and District Edison Electric 
my, 
© imensiona.-2ft, 10in. long, beyond which the pulley pro- 
jects 6in,; 2ft. 5in. wide ; 1ft. 5in. high, or 1ft. llin. including 
the switch board on the top; pulley, 8in. diameter, 6in. on 
face; armature, 9im long, Yin. diameter; commutator, 5in. 











long, five and a-quarter inches dianeter, provided with double 
brushes. 

“« Resistances.—Magnets, shunt coils, 41°5 ohms.; magnets, 
series coils, 049 ohms.; armature, ‘086 ohms, At 1140 revolu- 
tions per minute, the machine developed 79 ampéres, with a dif- 
ference of potential of 106 volts, maintaining 115 Edison lamps, 
16 cp., 106 and 107 volts. With this output, the electricai 
efficiency of the machine is 87°75 per cent, Reducing the 
number of lamps so that the output is only one-tenth of the 
above, the electrical efficiency is 74°6 per cent. The lamps were 
arranged in groups of 30, 31, 23, and 26, with a switch to each 
group. Switching off these one after another quickly the 
electro-motive force varied as follows :-—Beginning with 98'volts 
it rose to 100, 103, 104, and 105, with no lamps on at all, the 
105 falling quickly to 101 volts, indicating, as seemed the case, 


END ELEVATION 


ih 





that the engine governor was not regulating perfectly. Switch- 
ing off all as above, only slowly, the electro-motive force rose 
3 volts, viz., 98 to 101, showing the dynamo to be self-regu- 
lating, with a variation of 1} per cent. The machine in all its 
parts kept quite cool during the entire run, and no sparking was 
noticeable even when groups of lamps were being switched in 
and out. After running for twenty-five hours continuously the 


working were all cool, and the magnet coils only slightly 
warm. maximum safe working load is 8 units, or 8000 
watts. “ (Signed) 


“1 R. WILLIAMSON, 
“ Electrical Engineer of the Manchester and District Edison 
“ Electric Light Company, Limited.” 

We illustrate two modes of driving this dynamo. In one 
the steam engine is a single-cylinde: oblique, with single slide 
valve and steam throttle controlled by a Pickering governor. 
The crank is formed of a pair of discs. The cylinder is 10in. 
diameter and the stroke 12in.; the fly-wheel.is formed into an 
internal spur wheel with double helical or oblique teeth gearing 
with a pinion with corresponding oblique teeth, the ratio of the 
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gearing being four to one, and the speed of the dynamo shaft, to 
which the pinion is directly coupled, being 1050 revolutions Pe 
minute. The wheel and pinion have diameters 30in. and 7 
The fiy-wheel boss is let into the crank shaft bearing so as to 
reduce the overhang as much as possible. The cou between 
the pinion shaft and the dynamo shaft isa flexible one, with 
the object of minimising the transmission of vibration to the 
dynamo armature, which is, of course, desired to run with all 
possible uniformity and avoidance of jerks, We understand 
that sometimes Messrs. Mather and Platt obtain the flexible 
connection by casting the large oblique-toothed internal wheel 
separate from the fly-wheel, into the inside of which the wheel 
is slipped and driven by the fiy-wheel rim by internal lugs 
through the intervention of rubber buffer cushions. We confess 
that with all these refinements of flexible connections and 
double oblique teeth, this gear remains too noisy to suit our 
own taste. 

The second arrangement, in our opinion, is better than that just 
described. The engine is a double-cylinder diagonal; the two con- 
necting-rods working on one crank pin. The cylinder is Sin. dia- 
meter by 10in. stroke, and the speed 175 revolutions per minute, 
the dynamo running at 1050 for 200 lamps of 20-candle power. 
The engine of this style which we saw at the works was geared 
in the ratio of 4 to 1, and ran at 265 revolutions. It has fairly 
long connecting-rods, is compactly designed, and solidly built. 
The lubrication of the crank-pin journals is 
neatly by the mounting of the oil cups on a bridge stretching 
overhead from plummer block to plummer block, the oil flow- 
ing slowly down on a loose felt pad underneath, which 
soaked with oil, and which is struck once in each revolution by 
the end of a short tube, carried by the cap of the connecting- 
rod end. A link leather belt is driven from the fly-wheel, which 
serves a pulley. This belt is a short one, running directly on to 
the dynamo pulley, which is quite close to the wheel. In 
order to get sufficient are of contact on the small pulley, the 
belt is led round a small guide pulley, moun’ on and 
running loose upon the end of a rocking arm, which 
can be drawn forward so as to tighten the belt by a segment 
worm-wheel and worm turned by a hand-wheel in front of the 
machine. This whole arrangement is adopted, of course, for 
the sake of compactness, it being intended chiefly for use on 
shipboard ; and this object is completely attained, along with 
the very desirable merit of silent driving, by a frictional con- 
nection. Of course disadvantages are inherent in the design. 
For instance, a short belt cannot be used, even with so large an 
arc of contact on the small pulley as is here obtained, without 
being well tightened up. The reason is that the stiffness of the 
belt prevents close contact on a pulley of small radius without 
very considerable surface pressure, and slipping takes place to 
an inordinate extent. Again, the use of the guide 
whose diameter, we think, should be made larger—necessitates 
two extra bendings of the belt, one on to the guide pulley and 
one again in leaving it. This increases loss of mechanical 
power in bending the belt to and fro against its stiffness. 

We are supplied by the makers with the following table of the 
sizes of this dynamo that they manufacture :— 




















° | | Extreme dimen- | » 
ms | si « | sion. iy 
Sg =. (ee8| 2 ee . | 
& mS |ES8) = | FY ae : 4 
| eS | | 
| 3d [aeiSEs) 2 |g $18 3:3 
| ¢ eek tell ds ca E 8 
Zz | | ; = 2 
| | in. ft. in. ft. in. ft. in. dia. wid. 
I. | to 40; 530 | OD | — 1650/2 3,12 19 6” x4" 
| | 
Il. | Oto 60; 50 75 | 1150;28 12 110 8” x4}” 
' 
IIT. 100 to 120' 100 80 9 '110;3 416 24 10’xé6 
IV. |150t0200 100 | 120 10 1050;3 6 17 2 6; 12’xs” 
V. (300 to 350 100 220 = 3 80;4 3.110 3 2! 14"x” 
BRIGHTON BEACH WORKS. 


THE engravings accompanying this article sufficiently illus- 
trate the works undertaken from the designs of Sir John 
Coode and Mr. Ellice-Clark to obviate the danger to which the 
sea frontage at Hove has so long been subjected. These works 
are now practically completed, and their efficiency has been 
strongly evidenced by their subjection very recently to a v 
severe south-westerly gale. A reference to the plan will show that 
the seawall now erected extends from the old boundary groyne 
between the parishes of Brighton and Hove westwards for a 
distance of 2100ft., ensuring protection to that portion of the 
foreshore which has of late years suffered the most of the 
entire length of the Hove frontage. The appearance of this 
wall is striking. Not only does it afford the protection 
needed, but it forms a handsome addition to the already 
ornamental appearance of the sea-side lawns, and if, as has 
been suggested, the additional roadway gained by its agency 
from the sea be utilised as a sort of Rotten-row for equestrians, 
Hove will be of an advantage over its neighour 
Brighton which will perhaps stimulate the local authorities of 
the latter parish to carry out a similar work. It is most desir- 
able, we consider, that the Hove wall should be further 
extended westward to its enforced limit at the point where 
houses have been constructed across the beach line. If such 
extension be carried out—and we believe it to be in early con- 
templation—Hove will be able to boast of a sea face unequalled 
by any in England, perhaps even in the world. 

When last writing on this subject we named the opinion held 
by some that the foundation of the wall should be carried down 
to the chalk formation below the beach. The engineers were 
desirous, if possible, that this should be done, but the expense 
of doing so, it was found, would have been almost prohibitory, 
as it would have involved excavations to a depth of 24ft. It is 
well known, however, that no foundation for such works can be 
better than solid beach, always providing that it be not liable to 
disturbance, and there was but a limited section of the line of 
the intended work exposed to such a liability. At the depth at 
which the foundation of the wall has been laid the beach was 
found to be of so concrete a nature that the pick had to be used 
for its removal, and it was therefore held to be ample precaution 
to guard against any liability to disturbance over the limited 
section referred to by sheet piling filled in with concrete in 
advance of the footings. That this precaution is ample pro- 
tection has been evidenced during the late gales, the works 
suffering no injury whatever, although we learn from a Brighton 
paper that “against the massive masonry the waves dashed with 
terrific force, and the concussion the wind combined to 
carry the surf to a height of 30ft. or more.” The foundation 
of the walling starts throughout at a level of 2ft. 4in. below 
Ordnance datum, and the work has been set so far within the 
existing beach ling that, except at the points referred to above 


as having been guarded against it, there was from the first no 
fear of the shingle foundation being liable to any chance of 


underscour, x 
Before proceeding further with our description of this work, 
it may be as well to refer to the present condition of the beach 


as regards that accumulation of shingle which it has been the | well here recall 


object of the engineer of the last three or four years to secure. 
It would appear that the hindrances to the free travel of the 
beach erected to the westward, and which have been the 
assigned cause of the trouble experienced at Hove, have not 
even yet acted to their full intent, and that the surplus of 
beach has not even now begun once more to pass on to the 
denuded shore at Hove ; but for the first time for years beach 
has, during the last few months, accumulated to some extent to 
the eastward of the westernmost groyne erected by the Commis- 
sioners, and this fact affords reasonable ground for hope that 
the new wall will, ere long, be thoroughly protected from 
wave wash; for it has not been contemplated to remove the 
groynes erected by Mr. Ellice-Clarke which have caused 
the accumulation referred to. Sir John Coode, however, 
does not coincide with the last-named gentleman as to his theo 

of the superior efficiency of inclined or ing groynes, It is 
true they have had the effect anticipated of them of staying 
scour immediately to their lee-side, but they deflect the 
waves in such a manner that the central point between any two 
such groynes receives the full effect of erosive action. It was 














ofa one, where the accumulated beach will obviate the scour 
whic y t ise induce, 

At this point we have to consider what the probable effect: of 
the works we*have been describing will be upon the section of 
the beach in charge of the Cunaretioe of Brighton, and we may 
to our readers the main object we have from the 
first had before us in our references to the subject of Brighton 
Beach. Our contention has always been that independent 
works carried out by local authorities along our foreshores must 
result in injury to adjacent localities, and we founded on that 
fact the postulate that such works should always be designed 
and carried out under Imperial control. Having thus recalled 
oo os - wc J now eee oe what we hold to be = 
infallible result to be anticipa' ton r, and whi 
the late storm has already s ly foobar Th usual 
course of all the severe gales visiting our south coast is from the 
south-west, and naturally the waves will run from that direc- 
tion, striking the Hove shore and wall at such an angle that a 
very considerable wash must be set up round the slight curve 
of re-entry at the eastern end of the wall, and it will then cut 
into the shingle at Brighton with destructive force. We have 
in former articles pointed out with what a want of foresight the 
denudation of the beach by the sale of shingle at this point has 
been permitted, and stated also that there is now but little of 
this left to protect the ornamental gardens recently erected by 
the Brighton Town Council. It is easy to foresee the effect of 


























therefore determined to lengther. these groynes by additions to | the additional destructive agency we have stated that the Hove 
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PLAN OF GROYNES, 


them carried out at a right angle with the shore, as is indicated 
on the drawings, and to add to their number by intermediate 
groynes which will arrest the tendency to destruction at the 
points just above named. 
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SEA WALL, BRIGHTON, 


In a previous article we stated that there had been some 
difference of opinion as regards the line along which the new 
wall should be built, some members of the Hove Commission 
advocating a site 40ft. more inland than that selected and 
adopted by the engineers. As we have said, the new sea-wall 
will be a handsome feature. The work is executed in a 
finished style with massive granite copings, and will be 

by ornamental iron railing. The wall itself is 8ft. 9in. 
thick at the base, tapering with a batter of 3in. to the foot to 
4ft. of top width. At intervals of every 12ft. it is strengthened 
by counterforts 6ft. in depth and 4ft. 6in. wide, while steps and 
inclined landings and safety stages for boats and bathing 
machines in rough weather are provided at intervals. The 
material used throughout the bodywork is concrete, laid in situ 


in courses, the wall being faced seawards by moulded blocks of | horizon 
ial, these 


the same being themselves faced with large flints 
carefully pointed with Portland cement. We have before 
remarked upon the great efficiency of such a method of facing 
concrete work, which is by itself so liable to erosion by the 
effects of weather; and not only does the method adopted guard 
against these but it has a particularly neat and finished appear- 
ance. Tosome of our readers it may a that so severe a 
batter as 3in. to the foot to the of a sea-wall is 
objectionable,.as tending to throw the water on to the 
roadway; but apart from the fact that the force of impact 
when a wall is dicular, or nearly so, is greatly in- 
creased, we may point out that the wall at Hove will, it is now 
confidently anticipated, always be largely protected 
from severe wave force, and the a ain has 
inducing the beach to naturally form itself into a 
curvature against the wall—an object which has 
manifestly attained. Given such a line of accumulated shingle 
well in advance of the work, it is clear that the 
caused by it will have neutralised all, or nearly all, percussive 
effect before the broken water can reach the wall itself. 
total len of this is 2100ft., of which 600ft. will have 
‘am by the breastwork of sheet piling and concrete w 
ve before named, At the eastern boun of the 
within the jurisdiction of the Hove Commission the wall 
re-enters the beach, being carried up into the land as far as the 
toll-house at the junction of their parish with that of Brighton. 





Care has been taken, as will be seen by the drawings, that all 


projections for steps and landings should be situate at the base 
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BRIGHTON BEACH. 


wall must here call into play; nor is it too much to 
say that unless mpt measures for defence are adopted, 
those ornamen gardens alluded to will soon become 
things of the past. Fortunately, the danger so appa- 
rent to us has not esca the notice of the engi- 
neer to the Brighton municipality, and a concrete groyne 
is already under construction but a very short distance to the 
eastward of the termination of the Hove wall. This, we presume, 
will—and, indeed, it would fail of its p if it were not—be 
carried out seawards some considerable distance in advance of 
the line of the wall, and it will probably prevent the destruction 
which would otherwise be certain. To the works now erecting 
by the Hove Commissioners this new groyne of the adjacent 
municipality will afford a large factor of safety, accumulating 
as it will most probably a large amount of beach at the weak 
point of their wall’s re-entry, although the late storm has 
removed the little beach that up to the date of it had been 
allowed to remain. But passing the new groyne eastwards, 
what have we to look forward to? Only, as faras we can see, a 
repetition of the labours which have bee forced upon Hove ; 
and these in a greatly increased degree, for it must yet take a 
long time before the groynes it is purposed to extend in front 
of the Hove wall will have secured their fill of eg and 
during that time the already dangerously diminished beach 
facing Brighton will be travelling eastward without any pros- 
pect of early replenishment. Groyne after groyne will doubtless 
be erected—several being already in course of erection —and 
after greatly spoiling the appearance of the sea frontage, im- 
munity may be secured at a cost. which would have constructed 
a handsome sea wall. The labour of years, and the large outlay 
already to be incurred, would have been saved had Imperial 
control been exercised from the first commencement of those 
works to the westward of the combined parishes of Hove and 
Brighton which have been the immediate cause of their difficulty 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible 1 the opinions of our 
correspondents. 








WIND PRESSURES ON ROOFS, 

Srr,—When on a former occasion I wrote to correct the various 
errors of fact and induction which Mr. Dorabju B. Rabadina had 
committed in his allusions to my series on stresses, I clearly told 
him that I had not read Levy's treatment of the question till 
months after settling the 45-lb. load. Could anything be more 
explicit than that? Yet Mr. Rabadina, instead of taking my word 
in a matter where it ought to be conclusive, reasserts his f that 
I formed my judgment on a part of Levy’s work—which at the 
time I had not read, and which, strange to say, falls short of what 
I have written. I fear, therefore, I must leave Mr. Kabadina to 
follow his own ingenious fancies and extraordinary hallucinations. 

It may be interesting to some of your readers to learn that in 
the recent Danube competition those engineers who mention the 
matter take the wind as plunging at an angle of 15 deg. to the 
3 and I would remark that, if the wind really plunges at 
this angle, that circumstance alone would completely alter the 
nature of what Hutton called the horizontal eae I have 
always felt that the wind drove at an angle, and in the roof example 
treated on Plate III. of my ‘‘ Graphic Statics,” Mr. Rabadina will 
find the direction of wind drawn at an angle of 10 deg. to the 
horizon; so that, perhaps, 1am not quite so old-fashioned as he 

make me out. ‘ 

With to uniformity, I need only remark that, having 
found the 451b, load to be a maximum, it would have been quite 

for me to have submitted the two very equally weighted 

‘s to that test-pressure. But, if Mr. Rabadina will kindly turn 

to my papers, he will find that one roof at least—the W: th— 
was treated for a 401b. wind. Apart, however, al er, from 
circumstance, it is not my custom to fashion every boot after 
Again, Mr. fails bel oe the very simple 

between a vertical pressure derived from a normal com- 


pressure. 

the wi its in all the epee: pages treatment of stresses in 
framework,” which is a most and ungrounded statement, 
made probably without any reflection. With regard to the curious 
moral which Mr. Rabadina ‘inserts for my special instruction, I 
must leave him to derive therefrom all the profit he possibly can, 
aes bene oe that he lectures me as though he were intimate] 
at — th continental engineers, their writings, and me' 
w 


Some considerable time back, to my reply to “ wo wD and 


an jg sor the spventense of Mr. Rabadina’s note on the Carnac 
roof, Professor Unwin, with his habitual courtesy, communicated 
to me a my own request the ateps by which he arrived at a 
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mathematical expression for Hutton’s ex 
ever, perfectly unnecessary for me to enter upon this subject— 
first, because I have not sought Professor Unwin’s perm to 
make public use of his note; and, secondly, because as far back as 
March of the year 1882, I find Professor Unwin stating—‘‘ Minutes 
of Proceedings,” Inst, Civil Engineers, vol. lxix., Part III.—that 
he prefers, on the ground of simplicity, the Duchemin to the more 
complex Hutton formula. There is, however, a vast deal more to 
be said on both sides of this question which it would be impossible 


ents. It is, how- 





to compress into letter form, R. H. GRAHAM, 
February 8rd, 
ELECTRIC LIGHTING IN BELFAST. 


S1r,—I notice with interest the description you have so kindly 
given in your issue of 23rd January, under the above head, of the 
‘ Belfast ” (Newton) Arc Lamp, and be to thank you for same, 
I shall, however, feel obliged if you will kindly allow me to correct 
one or two little errors that have crept in. 


(1) The iron case which encloses the arc-striking et coil is 
used as a magnet, and to protect the coil from mech: injury, 
not from being ‘‘ burnt.” (2) The interior of the clip ¢! c? is li d 


with card cloth composed of leather and steel wire, not ‘ 
bristles, set at an angle of about 30 deg. downwards. . 
carbon rod is not “allowed to slip through this clip-by the vibra- 
tory motion set up by the electro- et as the arc lengthens,” 
but is firmly gri oe by the card cloth, by which means, on 
account of the downward angular set of the bristles, each vibration 
becomes an absolute downward feed of the carbon rod, the amount 
of which can be set by the traverse allowed the keeper fixed at 
the extremity of the vibrating bar, and in pe can easily be 
reduced to less than the hundredth of an inch. 

From the above it will be gathered that the lamp is in no way 
dependent on the action of gravity, as would be inferred from your 
description, but works by an absolute positive feed—an important 
feature, as it enables the lamp to be used with equal facility at 


any desired angle, I must apologise for trespassing so far on your 
valeable space, GEORGE Auwesiey Congen, ee bp 
nager, 
Belfast Electric Appliances Company, Belfast, , 
January 31st. 





THE ROCKET. 
Sir,—Your article in Tuk ENGINRER last week has made quite 
a stir on the Leicester and Swannington neg There cannot 
be a question that there was a Rocket on that line. Lots of the 
inhabitants and servants remember her well, and the com "s 
books show the name Rocket; then show it struck out, and 


for estimating the true and legitimate scope of a claim as a judge 
sitting in Court, and having before him all the evidence as to 
what was new at the date of the patent, together with the argu- 
ments of experienced counsel and reference to former decided cases 
. points analogous to those raised in the particular case before 

m, 

In illustration of these remarks I would refer to the recent case 
of Westinghouse v. the Lancashire and Yorkshire Railway Com- 

y, and specially to the elaborate judgment of Mr. Justice Grove, 
rom which it will be seen how many points of a collateral nature 
have to be taken into consideration in determining the true con- 
ane a Bie On Oey ee also what constitutes infringe- 
ment, 

I would especially call attention to the very careful analysis of 
the claim, and then to the learned reference to the principles on 
which the question of infringement was to be tried, and finally to 
the discriminate manner in which the distinction was drawn 
between what was held to be claimed under the patent and what 
was alleged to be an infringement, but was decided not to be so, 

When we consider the character of the sifting and testing which 
aclaim may have to undergo eventually in a court of law, it is 
obvious that alterations in the language of statements of claim 
which are based on the reports of examiners from merely a tech- 
nical point of view, are liable to prove —— to the just interests 
of patentees, who have to bear the risk of whatever construction 
may be put upon their claims when tried in a Court of law. 


WILLIAM SPENCE. 
8, Quality-court, Chancery-lane, W.C., 
February 9th. 


SHIPPING COAL AT BRISTOL, 

Sir,—In your last week’s issue, your correspondent for Wales 
delivers himself as follows:—‘‘ The Bristolian dream of making 
their coal-fields successful rivals to the Rhondda, and of naeeang 
a great coal port, is by this time scattered to the winds. As 
pointed out, it would have been remarkable that such an astute 
people should have allowed valuable seams of coal to remain unde- 


veloped. Cardiff is endeavouring to get an import trade, and rival 
gs in this way. A large syndicate of shippers and merchants 
is forming.” 


Had this statement been published in a Cardiff paper, it would 
have been taken at its worth, but when it appears in the columns 


worst quality for the use of steamers, &&.” So that all is not best 
smokeless coal even at Cardiff. From what part of the South 
Wales coalfield did this “ very worst quality” coal come? 

Bristol, February 11th. Farr Pray. 


PRESSURES ON GUNS, 


S1r,—The article in your impression of the 6th inst., on Mr. W. 
Anderson’s paper, is so interesting that a large portion of your 
readers would gladly know more than is there stated as to the way 
in which Mr. Anderson’s curve of ——— is traced. In the 
diagrams shown in your engraving, Mr. Anderson’s curve is made 
to agree with his calcula mean pressure; and the “ official” 
curve, starting from the same assumed maximum pressure, no 
doubt includes a smallerarea, But that only shows that the mean 
pressure, as calculated by Mr. Anderson, exceeds the mean “official” 
pressure, and does not in the least affect the form of the curve, or 


the consequent proportions of the gun. Given the mean pressure, 
it is of course possible to trace any number of ideal curves to 


‘correspond with it, as far as total areas are con 4 

The rate of combustion of powder seems to be an important 
element in determining a curve of pressure, and it would be 
interesting to know how this has been dealt with. Other thii 
being equal, and the length of the gun doubled, what form would 
Mr. lerson’s curve assume? 

Your remarks as to the indications of crusher gauges seem just, 
and it appears probable that they measure work done rather than 
statical pressure; but if so, it is by no means clear that a curve 
based on such indications is less serviceable in designing the pro- 

rtions of a than a curve of statical pressures, if such could 
5 ined. The o— duration of the pressure near the 
breech end might probably strain the metal of the gun—as it is said 
to strain the gauge—apart from excess of statical pressure, and 
thus call for greater thickness at this part than Mr. Anderson’s 
curve would require. 

If there be, as it seems, some doubt as to correct ee 
would it not be better, as a choice of evils, to adhere to the “ official” 
curve, and burst the = outside rather than inside the tu:ret? 

London, February 10th. ‘ 


PREVENTING SHORTNESS OF WATER IN STEAM GENERATORS. 

Sir,—Although cordially acknowledging the ingenuity and value 
of the automatic boiler feeds which have lately been placed before 
the public, yet I think that if the present arrangements of feeding 
by_ inj or force pumps were supplemented by a reliable 
indigator of the level of the water in steam generators they would 








of a journal of the eminence of THE ENGINEER, it is high time to 
test against it as grossly unfair and partial. He refers with 
a. t relish to the scattering to the winds of our ideas 
about coal, and of the probable rivalling of our import 
trade by , a8 to completely disqualify him as an impartial 
judge in this matter. His partisan treatment of the Barry Dock 


leave little to be desired. At present when there is priming it is 
difficult for the stoker to judge of the level of the water by the 


Leicester and Swannington Railway Locomotive List, July, 1882 (Corrected to December, 1835.) 
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name Comet written under. Mr. Stenson’s sketch that you pub- 
lished was, I believe, a perfect representation. Iam certain that 
the Swannington engine went back from the Liverpool and Man- 
chester to Newcastle, and then up to West Bridge, Leicester. If 
there is any possible mistake at all, which I do not for a minute 
believe there is, it must be that when the Swannington engine ran 
at Manchester it was not the property of the Manchester Com . 
After Mr, Woods’ letter I can only see this one way out of 
difficulty. 

As you, Sir, have said, there has never been a case with so much 
good evidence produced, All the years that I was on the Swan- 
nington line it was always said and accepted that our Rocket was 
the second one from Manchester, and I am therefore very surprised 
that the general report handed down for fifty years is not correct. 

I beg to hand you an exact of Leicester and Swannington 
locomotive list made in 1832 corrected 1835, showing change 
of name of Rocket. It proves the grounds upon which my former 
statements have been made, and which I trust you will print in 
THE ENGINEER. OLp Swannincton Driver. 

February 9th, 





THE CONSTRUCTION OF SPECIFICATIONS, 


Sin,—The right construction of specifications must ever form the 
really essential feature of patent law under any variations of prac- 
tice in granting patents. But the new law has made considerable 
alterations in what may be deemed preparation for such construc- 
tion by requiring preliminary examination of the documents by 
qualified persons possessed of technical knowledge. This change 
may reasonably be expected to diminish ambiguity of statement so 
far as regards descriptions of inventions, and may in this way have 
some effect in facilitating construction hereafter. It is, however, 
to be remembered that specifications are required not only to 
describe inventions accurately from a technical point of view, but 
also to define them in such a manner as to indicate the legal rights 
claimed under the respective patents; and this fact raises a ques- 
tion as to how far it may be right to control the use of language in 
the statements of claims and other parts of the documents bearing 
upon the claims. The Comptroller is clearly empowered to require 
‘*a distinct statement of the invention claimed,” and also su 
tial eg of description in the provisional and aps pee specifi- 
cations. No doubt it is important to check the use of am 
statements of claim that would leave them open to various inter- 
se em so as practically to confer on a patentee a semblance of 

egal rights beyond what he is entitled to; yet still it may happen 

that in a particular instance there may be room for legitimate 
difference of opinion as to what precise language ought to be used, 
- “ to give the patent a fair chance of being supported in a court 
of law. 

Those who have had experience in patent cases know what im- 
portant consequences frequently turn on slight differences of 
expression in statements of claim, both as regards novelty of 
invention and questions of infringement; and these are points to 
be determined with authority by the Court, in accordance with the 
law as settled in former cases. The whole questions in dispute are 
regarded simply from a 1 point of view, and specifications are 
construed according to the rules established for dealing with 
written instruments generally. 

These considerations imply that great caution ought to be exer- 
cised in requiring amendments in statements of claim, except for 
the purpose of removing ambiguity. It is not to be su that 
an examiner in the Patent-office can be in so favourable a position 


: * Pen drawn through the word Rocket in original, 














scheme is too well known to need more than a reference. How- 
ever, as to this I am not at this moment concerned, but when your 
correspondent leaves his own coalfields and rambles off into others 
about whose circumstances he is very ignorant, the result is he 


can only make up a pa ph by setting up skittles created by 
his own ination in sae he may show the zest with which he 
~— them down, 

our 


t says we have dreamt of making our coalfields 
successful rivals to the Rhondda. This is his dream, not ours. 


Those who know our coalfield are aware that at the present 
moment none of our collieries are landing coals equal in all 
to the celebrated smokeless. steam coals of the Rhondda, What 


colliery district outside the Rhondda is? What we do say is that 
we have coals equal in all respects to the greater part of those 
shipped at Cardiff, Newport, and ‘Swansea, and that all we ask 
from our Dock’s Committee is that they should provide some decent 
facilities for shipping them. We have no need to. soar into 
‘* dreamland” about the qualities of some of our-coals. The hard 
facts of long practical tests in steamships, locomotives, and steam 
boilers make it quite unnecessary. Cardiff, from its natural 
position, will always ship the bulk of the best smokeless steam 
coal, but is that any reason why every other coal district should 
refrain from shipping coals not quite equal to it in quality, but for 
which there is an extensive demand? It this isyour correspondent’s 
idea, why not commence nearer home and write down Newport and 
Swansea, and when he has succeeded in closing these coal shipping 
ports thereare many other important ones he could turn his attention 
to as competitors with iff, of more moment than we are at the 
nt. Bristolians who know what im t coal resources they 
ve around them are not likely to be misled by your corre- 
ee, whose policy is purely a ‘‘ dog-in-the-manger” one. It 
not require much wit to understand why Cardiff should be 
anxious to prevent the shipment of our local coals, any more than 
it does to understand her jealousy of Newport. 

As to our being astute—save the !—one fact only need 
be quoted to prove that in this, as in every other part of his 
‘paragraph relating to us, your mdent is all at sea, One 
of the members of our Town Council is Mr. James Inskip, who 
has for some time past been the chairman of the Taft Vale 
Railway Company, and & the prospective chairman of the 
combined Bute and Taff Vale interests, should the amalgama- 
tion be effected. Now, if he does his duty, he must neces- 
sarily take the deepest interest in furthering every 
effort for the development of the South Wales coalfield as 
affecting the interests of the Taff Vale Company, who r t 
him so dsomely for his services, whilst at the same time he 
must make every effort to ‘‘ scotch” the p' ss of any scheme 
which may adversely affect the business of shipping at Cardiff. 
Such a scheme is the erection of coal tips at our docks. Yet 
Bristolians elect this gentleman to a seat in our Council, which 
will ultimately have to decide the question of providing coal tips 
for shipping local coals! And yet we are called astute. Can a 
parallel be found? If your correspondent is sincere and not sar- 
castic in his idea of our ‘‘ astuteness,” let me suggest that Cardiff 
should emulate it by electing some of our corn, timber, and provi- 
sion merchants to seats on the syndicate about to be formed to 
further the interests of their proposed import trade. 

Let me invite your correspondent to descend from the realms of 
fancy into the region of fact, and note what an Augean stable lies 
at his very doors, the cleansing of which I commend to his atten- 
tion. Only very lately the Cardiff Shipowners’ Association passed 
the following resolution:—‘‘That the Association condemns the 
practice of some charterera who supply bunker coal of the very 











ordinary gauge glasses. This difficulty has led me to devise an 
electric i of the level of the water, which will sound an 
alarm when the boiler is short of water, and continue ringing until 
additional water is fed into the boiler, and, if desired, can be 
arranged to ring an alarm at the manager’s office, and thus be a 
check on the stoker. By means of a simple auxiliary arrange- 
ment I intend to utilise the method when desired to set the force 
pumps in action. I hope, with your permission, to lay particulars 
of my invention before your readers as soon as I have completed 
the patents. B. H. Tuwalte, 
Dartmouth Villa, Fountain-street, Tranmere, 
Cheshire, January 31st. 











Sirk Cannon.—A German inventor proposes to wrap a steel 
tube with silk until a diameter is attained corresponding with the 
ballistic power which is required forthe cannon. For any given 
diameter silk, he says, possesses a tenacity as great as that of the best 
tempered steel, and has the advantage of a superior elasticity. 
After the tube has been made it is centered upon a lathe which 
turns with a great angular velocity. Above and parallel with the 
tube are arranged a number of spools of silk, which cover the 
surface in the form of a helix, by means of guides, without leaving 
any space between the threads. When the desired thickness has 
been obtained, the silk is coated with gutta-percha or hardened 
eaoutchouc, in order to preserve it from air and dampness, ‘The 
silk being a bad conductor of heat, the gun can be fired very often 
without getting hot, and it is stated that it can be more easily 
managed, since its weight is only one-third as great as if it only 
were of steel. 


Visit or H.R.H. Prince GrorGE OF WALES TO H.M.S. BEN- 
Bow.—On Wednesday last Prince George of Wales, who is now 
studying at the Royal Naval vars sap ahah paid a visit to 
the Thames Ironworks and Shipbuilding Company, Blackwall, to 
inspect H.M.S. Benbow. After an inspection of the plans and 
model of the Benbow in the company’s board-room, where also a 
_- collection of models of nearly all the first armour-clads 

ilt for the English and foreign Governments are to be seen, and 
which were a matter of great interest to the Prince, he passed through 
the iron rolling mills and the forge to the Benbow. A complete 
tour was made through the whole of the numerous compartments 
of this magnificent vessel, which is rapidly approaching the 
launching stage, the whole of the armour being completed on the 
hull and protective decks, amounting to about 1750 tons. The 
heavy plating under the barbettes is well in hand, and preparations 
are being made to commence their erection, but the armour will 
not be put in place until after the launch, which will probably 
take place about June next. ‘The massive stern tube brackets for 
the twin screw shafts are now being fixed in place. The huge 
rudder, with its correspondingly heavy steam steering gear, is fixed 
in place, and in all about 4000 tons of material have been worked 
into the monster in a little over two years. Greater progress would 
have been made but for the delay occasioned by the substitution 
of the two 110-ton guns for the four 63-ton guns originally pro- 

and fitted in the sister vessels. The experiments now 


making with the rapid firing guns still somewhat retard the pro- 
gress of the upper works, but these guns are daily growing in value, 
so that the short delay will be well compensated for by the intro- 
duction of this powerful weapon with its most approved mount- 
ings. Prince George was much pleased with his inspection of q 
vessel that may possibly some day be under his command, 
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PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC,—A, TwirTMever, " 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 


EEE 
TO OORRESPONDENTS. 

*.* All letters intended for insertion in THRE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
od SE ee Wet whatever will be taken of anonymous 


comm ‘ 
*,* We cannot undertake to return imp cod or manuscripts ; we 


must therefore request 
*,* In order to avoid trouble and we find it necessary to 
inform that letters of inquiry addressed to 


public, and intended for insertion in this column, must,, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himeel if, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

J. & Lay penny > iad far as we can see, the invention described in your 

ter 


old, 

PRAPLEXED,—-Overman's  Moulders' and Founders’ Pocket Guide.” London : 
Sampson Low and Co, 

Icvoramus,— We think we now understand the arrangement. It appears to 
us that you have far too much piping for the size of your boiler, and as 
the vertical head is very small and resistance in the pipes due to bends, 
ce., very considerable, the circulation must be languid. You ought to put 
in @ larger and deeper boiler, which. will in all probability cawse con- 


siderable improvement, 

T. G. N. (Apsley-terrace).—The statement that the action of dynamite is 
downwards was not made in Tuk Evoinerr. Jt is not true; its action is 
like that of all other explosives, in all directions. The notion that it acts 
downwards only, has no doubt arisen from the circumstance that ¥ a lump 
of it be laid on sae bea it baer the stone. It cannot > ry 
case operate upwards, use ee ee upon ; dut if 
stone were placed on of the dynamite it would be smashed. 

Erratum.—Page 98, col. 8, line 22nd from top, for 751s. load on safety 
calve per square inch, read 85 lb, 





_  TINFOIL MACHINES. 
(To the Bditor of The Bngineer.) 
81n,—I shall be much obliged for the address of a firm making tinfoil 
and capsule machinery. E. Z. H. 
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MEETINGS NEXT WEEE. 

Tar Instrrvtion or Crvit Enorverrs.—Friday, Feb. 13th, at 7.30 p.m.: 
Students’ meeting. Pa to be read and devaned, “The Maybole 
Waterworks,” by Mr, Gilbert Hunter, Stud. Inst. C.E. Mr. W. Ander- 
son, M.I.C.E., in the chair, Tuesday, Feb. 17th, at 8 p.m. Ordinary 
. to with a view to discussion, “ The Metropolitan 

and ~~ itan —e Railways,” by Mr. B. Baker, M. Inst. C.E. 


C.E. Thursday, Feb. 19th, at 8 py Special ——- 
* On the bag and Practice aga ge ater Supply,” ty 
Dr. William Pole, F.R.8.8., L. and E., Hon. Sec. Inst. C.E. 
Krno's Cottecr, Lonpon, Enoineerina Socrety.—Tuesday, Feb. 17th, 
at 4 p.m.: Paper by Mr. Adams, ‘On Aerial Navigation.” 
RoyaL MeTeoroLoaicaL Socrety.—Wednesday, Feb. 18th, at 7 p.m: 
Anomalies in 


The ening meee will be read:—‘‘ How to Detect the 

the Annual ge of Tem ture,” by Dr. C. H. D. Buys Ballot, H 

— = erry ~ “Ch serving. by Mr. D. Wilson Barker, F.R. 
e' v8 


oo for the Improvement of Rad 
mometers,” by Mr. William F. Stanley, F.R. Met. Soc., F.G.S. 
Society oF ArtTs.—Monday, Feb. 16th, at 8 p.m.: Cantor Lectures, 
y,” by Professor George Forbes, 'M.A., 

series— methods 





the|@n engine cylinder. Mr. Anderson re 


*| every other consideration out of the question. 


. | or about six’ times as muc 


“Rr: | that 33 per cent. of the gross 
Ther- | is unavoidably wasted. . Of this circumstance, so far as we 


cannot fail to attract attention, and will no doubt be 
brought before Parliament on the first opportunity. The 
nature of Mr. Anderson’s investigation, althou, i appa- 
rently complex, is in its essence simple enough. The work 
spa § fired gunpowder is strictly analogous to that done 
by or gas, unless, indeed, it can be shown—which we 
have no reason to believe—that the action of an explosive 
is in some way unlike that of any other fu As 
a matter of fact, the difference between an explosion and 
the combustion of a lump of coal in a furnace is one of 
rapidity; it is a question of time. ‘Thus, coal-dust by 
burning with lightning-like velocity produces all the 
effects of an explosion in a mine; and on the other hand, 
mixtures of air and coal gas can be burned so as either to 
produce an explosion or to give a diagram not at all 
unlike that proper to the action of high-pressure steam in 
Ss any gun 
simply as a heat engine, the powder gas being the worki 

fluid; and he calculates on known laws the diagram o' 
energy necessary to do the work actually done when a 
gun is fired. If, for example, we take the muzzle velocity 
of a projectile weighing 250 1b. at 1500ft. per second, we 

2 

know that its energy equals 250 ee or 8,789,062 
foot-pounds. If the distance traversed by the shot in the 
chase of the gun were 10ft., then an average pressure of 
878906'2 lb. must have been maintained on its base, and its 
average velocity in passing through the gun would 
have been 750ft. per second, and the time of its 


passage would have been wes or 0°0133 of asecond. With 


such data available, there is no difficulty in calculating the 
number of heat units that must be converted into work. 
But besides the theoretical aspect of the question, there is 
the practical side, and it is known by direct experiment 
that the pressure in guns is greater than that required for 
the mere explosion of the shot. This is partly due to the 
friction of the projectile, and ly to the force required 
to make it spin on its axis. e pressure is obtained b 
means of crusher gauges—little discs of nega into whic 
small cutting edges of definite form are forced by the 
pressure of the powder—and from the depths of the inden- 
tations so produced is deduced the powder gas pressure in 
tons per square inch. Grave doubts have often been 
entertained concerning the validity of the figures thus 
obtained; and Mr. Anderson rejects them without hesita- 
tion as untrustworthy. He takes very little exception, 
however, to the official statements as regards initial 
pressure in a gun, but he shows that the curve of the 
energy diagram is full, instead of being hollow, and that 
guns proportioned on di s of the official pattern are 
too weak in advance of the trunnions, and thence toward 
the muzzle. In this way he explains the bursting of 
the gun on board H.M.S. Active, and two or three of the 
other cases of recent failure. We may here remark that 
although the gun of the Active was made by Messrs. Sir 
William Armstrong and Co., that firm worked to official 
instructions; were in no way responsible fur the propor- 
tions of the gun, and actually pointed out to the authori- 
ties that the gun was deficient in strength. If our 
readers will turn to page 112 in our last impression, they 
will find copies of Mr. Anderson’s and the official diagrams 
of powder pressures, and they will see that a gun propor- 
tioned according to the former is by no means so pretty to 
look at us the official weapon. Possibly this fact had 
some influence on the designers of the gun. 

It will be found, if the di we give are calculated 
just as an engine diagram is, that the area of Mr. Ander- 
son’s diagram is very largely in excess of that of the 
official diagram; and Mr. Anderson states very plainly 
that the area of the official diagram is not sufficiently 
great to account for the mere expulsion of the shot, leaving 
Indeed, 
the work done on the shot does not greatly exceed. 56 or 
60 per cent. of the whole work done by the powder, which 
has not only to overcome friction and inertia, but to pro- 
vide for recoil and for the explosion of the In the 
case of the Active’s gun, for example, we have a charge of 
171b. of powder, the weight of the shot being 1001b., 
The battering charge of the 
same gun is, however, 34 lb., or one third the weight of the 
shot. Inthe gun when tired would be produced about:30 Ib. 
of gas, the remaining 4 1b, being unconsumed powder. The 
whole has, however, to be expelled at a velocity at least 
as great as that of the shot, and here accordingly we find 
power developed in the gun 


are aware, no official cognisance has hitherto been taken. 
If the crusher gauges give a diagram like the official 
diagram, then so much the worse for the gauges. We 


wepposed danger of high prtontialee ince vine spots aes tystem | await with some curiosity the defence of the existin 
used in two ways : (1) and discharge in series ; (2) charge in series, | proportions of the guns, official or non-official, which wil 
i nowy acoomsplished-—the protiem an enginesring, provi be orthcoming. 

the data for calculati nelusion, Wedne y, Feb. sth, at8p.m.:| It may perhaps be said that the guns are quite strong 
Aifved 8 Churchill will preside. Mane Pah Dee ae et ard | enough, even if Mr. Anderson be right in his views. Asa 


ui 
Section. ‘The Teak Forests of India and the East, and our Bri 
oo of Teak,” by Mr. P, L. Simmonds. Colonel Michael, C.S.I., will 
preside. : ‘ 





DEATHS. 
On the 2nd inst., in London, Ricuarp Arxmson Peacock, C.E., 
bit formerly of Slyne Lodge, Lancaster, and St. Helier’s, Jersey, 


aged 73. 
On the 2nd inst., at Bishopsteignton, South Devon, FrepErick Lonas- 
pon, of So See of Messrs, Hy. Bessemer and Co., Sheffield, and of 
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THE STRENGTH OF GUNS. 

We commented last week on Mr. Anderson’s lecture 
delivered before the Society of Arts on the 29th ult., in 
which he treated guns as heat engines, The result at 
which he arrived was so startling that his statements 





matter of fact the 10in. gun has a factor of safety of about 
two to one. This is, of course, perilously minute.. A gun 
with such a coefficient may, of course, last for years; Sat 
it may fail at any time, and this, tco, with very much less 
stress than it at one time bore. The effect of strains, in 
amount very nearly touching the limit of strength, is well 
known, and manifested often by somewhat curious pheno- 
mena, Thus, for example, the hook of the great hydraulic 
crane at Woolwich Arsenal once broke with about ten tons 
load, having stood over thirty tons the day before; and in 
one instance a crane of considerable size actually tumbled 
down of itself when not at work, although it was considered 
ee safe, and had been in use a very short time before. 

e cannot for a moment think that a factor of safety of 
two is sufficient for any gun, and we trust that steps may 
be taken at once to apply what Mr. Anderson has stated in 
practice. As we have pointed out, his methods of calculation 
are simple and readily understood. But even if this were not 
the case, the Government has at its di plenty of men 
competent to go over the ground which Mr. Anderson has 
trodden, and ascertain whether he is or is not in any way 





in error. We believe that the authorities themselves 
most skilled in such matters have little faith in the accu- 
racy of the official diagram; and if this is the case it is 
simply disgraceful that it should be issued. If it can be 
shown that our guns are wrong, then a change must be 
made at once, no matter whose reputation suffers, Mr. 
Anderson has brought the heaviest charge yet — 
against those who are responsible for the design of English 
oe ; and it is noteworthy that so celebrated a firm as 
that of Elswick should have doubted the sufficiency of the 
Government desi, As we have said, the matter cannot 
rest where it now is, and the sooner it is brought to a definite 
issue the better. 


NEWTON’S THIRD LAW. 


Newton enunciated three positions, which have 
come to be known as laws. ese are regarded as the 
basis on which all dynamical truths are founded. The 
first of these is:—“ A body continues in a state of rest or 
of straight uniform motion until it is compelled to alter 
that state by impressed force.” The second law is:— 
“Change of motion is proportional to the im 
motive force, and takes place in the right line in which 
the force acts.” The third law of motion is:—“ Reaction 
is always equal and opposite action; that is, the mutual 
actions of two bodies are always equal, and take place in 
ye geo directions.” Itisa remarkable fact that, although 
this last-named law is flatly opposed to the teachings of 
most, if not all, authorities on dynamics, the circumstance 
is passed over in silence, and, as a rule, the law is, for all 
practical purposes, ignored. This may seem to be a 
startling assertion; it is, however, none the less true, and 
we call attention to the facts in the hope that text books may 
a be written which will attach the importance to the third 

w, and the deductions which may be drawn from it, that 
they deserve. How necessary it is that such a change should 
be made in this branch of science teaching is demonstrated 
by the continual publication of text-books which all follow 
in the same beaten path, and reproduce error with a steady 
ny | worthy of a good cause. We have now lying 

fore us a very well written treatise on dynamics, by 
Benjamin Williamson, M.A., F.R.S., Fellow of Trinity 
College and Professor of Natural Philosophy in the 
University of Dublin, and Francis A. Tarleton, LL.D., 
Fellow and Tutor of Trinity College and Vice-President 
of the Royal Irish Academy. There can be no doubt 
that this work will maintain and increase the high repu- 
tation of Trinity. In fact, the book is one which may be 
safely put into the hands of all students who are acquainted 
with the calculus. It will aid them to examina- 
tions, and to take their places with men well trained in 
dynamical science; but, like 2!l its predecessors, it is 
marred by the fact that Newton’s third law is, to all 
intents and iy > opposed to much that its authors 
have to teach. e have seen important — made in 
definitions of terms, and already men’s minds begin to be 
exercised concerning the true meaning of such terms as 
Force, Potential Energy, and the like. We dare to hope 
that the day is not far distant when those who instruct 
will boldly face the consequences of Newton’s third law, 
and modify their teachings accordingly. 

In order that our readers may thoroughly comprehend 
the true nature and scope of the point at issue between us 
and, let us say, Professor Williamson as the latest exponent 
of modern dynamics, it will suffice to point out that if 
Newton’s law is true without qualification, force cannot by 
any possibility produce motion. From this conclusion 
there is absolutely no escape. On the precise meaning of 
the law ag-interpreted by Newton, he left no one in 
doubt. e quote Professor Williamson :—“On this law 
Newton remarks as follows:—‘If any b yore press a 
stone with his finger, his finger is pressed by the stone. 
If a horse draw a body by means of a rope, the horse 
also is drawn—so to speak—towards the y; for the 
rope being strained equally in both directions, draws the 
horse toward the body as well as the body towards the horse, 
and impedes the progress of one as much as it promotes that 
of the other.’” ~A little further on we have the following 
passage :—“He—Newton—also showed that the law holds 
in the case of the attraction of bodies, as follows: Let A B 
be two mutually attracting bodies, and conceive some 
obstacle interposed by which their approach to one another 
is prevented. If the body A be acted on towards B 
by a greater force than B is acted on towards A, then 
the obstacle will be more urged by the pressure of A than 
by the | gpesnty of B. The stronger pressure should pre- 
vail, and cause the system consisting of the two bodies 
and the obstacle to move in directum towards B; and as 
the force is uniform, the motion would be accelerated ad 
infinitum, which is absurd and contrary to the first law of 
motion; for by that law, as the system is not acted on by 
any external force, it should continue in a state of rest 
or of uniform rectilinear motion.” If all this means 
anything, it is a plain statement that every force 
is balanced by reaction—that, in a word, resistance must 
always be equal to force impressed. If this be the case— 
and that it is the case is true beyond all shadow of doubt 
—how can force produce motion, or, indeed, an effect of 
any kind? To-assert that the motion of the thing moved 
constitutes part of the resistance overcome by a force, as 
some persons have done, is to ignore what takes place 
when a body from a state of rest is put into motion. 
Because it is clear that as the body while at rest resists the 
force impressed on it as much as the force impresses it, no 
motion can result from the operation of the force. If this 
be so, then it is obvious that we must seek in something 
other than force for the cause of motion. The student is 
taught Newton’s third law with some care, and as soon as 
he mastered the fact that the resistance offered by a 
cart to the pull of the horse is precisely equal to the pull 
in question, he is told that this pull being a force pro- 
duces motion. The antagonism between the two proposi- 
tions is as glaring as though Euclid said in one place that 
the three angles of a triangle were equal to two right 
angles, and further on that they were equal to one right 
angle only. It will not do to attempt to gloss the difficulty 
over and assert that it does not exist. Not only does it 
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exist, but it is brought daily and hourly before our eyes. 
The train which carries us across the country resists the 
locomotive which hauls it with precisely as much effort. 
The thrust of a propeller is exactly equal to the resistance 
of the ship—no more and no less. It was once held that 
the pressure of steam on a piston must be greater than the 
resistance of the piston to being pushed, and Pambour 
caused some sensation when he showed by a masterly 
investigation of the performance of certain locomotive 
engines that the resistance was invariably equal to the im- 
ing force of the steam. At every turn we are brought 
ace to face with the truth that force cannot by itself pro- 
duce motion. 

Let us turn, however, to the text books, and what do 
we find? We need not go beyond the volume lying before 
us; we need not, indeed, search further than ) Anan 
own utterances. His second law quoted above runs:— 
“Change of motion is proportional to the im motive 
force ;” and he uses these words while he taken the 
utmost pains to prove that, by the third law, action and 
reaction being equal and opposite, force cannot uce 
motion, or, in fact, any effect at all of any kind. Is it 
remarkable that the student, face to face with such con- 
tradictions, should find himself perplexed? Is it not obvious 
that the contradiction should “4 explained away by those 
who undertake to teach? Is it curious that a man who 
thinks deeply, like Tait, should refuse to accept the 
received definition of force, namely, “ that which produces 
or tends to produce motion,” and propounds a new defini- 
tion of his own? There is no room for doubt, qualifica- 
tion, or explanation. If the word force is to be construed 
as it always is, in the sense of a push, pull, pressure, or 
effort, then it is certain that it is incapable, standing alone, 
of producing motion; yet that motion does take place is a 

mt fate. How, we may be asked, “do you reconcile the 
acts with your own statements?” It forms no part of our 
purpose to give explanations of this kind here. It must 
suffice to give the student a key by which, perchance, he 
may unlock the door closed against him, Is there such a 
thing as force a) —_ sre ae ai eee 

e may, per on we ere for a 
moment to call a Ne gy use of ioe weed “ attrac- 
tion” as quoted above from Newton. The great philosopher 
has been often credited with = discovery of the “ attrac- 
tion” of gravitation, yet he took very great pains to prove 
that he did not believe in action #9 en and he no 
doubt used the word attraction as above in a conventional 
way to express an idea, not a fact. We fail to find, how- 
ever, that one word of warning has been adduced by 
Professor Williamson or Dr. Tarleton to prevent the 
student from following that ignis fatuus—attraction. On 
the contrary, we find the statement constantly repeated, 
that the earth “attracts” the moon. The law of attraction 
is laid down. The law of gravitation is mixed up with 
attraction in one place, while Chapter VIL, on central 
forces, explicitly assumes the existence of such a force in 
nature. Now, so long as the word is employed to express 
certain phenomena, ‘with proper reservations and ex- 
planations, there can be no _ possible objection to 
its use; but not one syllable of warning is to be found 
in any text book with which we are uainted; and 
Professor Williamson and Dr. Tarleton go bravely on 
talking of the effects produced by attraction, with Newton’s 
own definite statement that attraction is entirely incapable 
of producing any effect whatever in the way of motion, 
staring them in the face. So far, as we have said, was 
Newton from believing that one body could act upon 
another at a distance that, writing to Bentley, he says, 
“That gravity should be innate, inherent, and essential to 
matter, so that one body may act on another at a distance, 
through a vacuum without the mediation of anything else 
by and through which their action and force may be con- 
veyed from one to the other, is to me so great an absurdity 
that I believe no man who has in philosophical matters a 
competent faculty of thinking can ever fall into it.” 
Indeed, it may be shown mathematically that if one body 
could attract another, the doctrine of the conservation of 
energy is false. Surely it ought to be worth while 
to take care that such truths are properly put before the 
student. When will a text book of dynamics, free from 
puzzles and contradictions, be published ? 





WAGES OF BRITISH WORKMEN. 


- THE signs of the times seem to point to a reduction of wages 
in England, at the very period, curiously enough, when the 
industrial classes are increasing in power. In the Yorkshire 
districts these indications have recently been emphasised and 
accentuated by the declarations of representative manufacturers 
and merchants. At the Sheffield Chamber of Commerce meet- 
ing the question was brought up by the president’s remark 
that Mr. Giffen, of the Local Government Board, had asked the 
Chamber to give statistics of the average rate of wages paid by 
the manufacturers of that town. This request was not consi- 
dered one to concede, and the president thought the Council 
had acted wisely in refusing to comply with it. Mr. George 
Barnsley, the ex-Master Cutler, and a large employer of labour, 
urged that the better plan to meet foreign competition was by 
taking away from the working men “that intoxication which they 
get in the time of good trade and high wages, and which had 
rather spoilt them.”” Mr. Barnsley holds that the time has come 
when manufacturers and workmen should fight the battle of 
trade in a business-like way, contending “that our present fiscal 
arrangements had resulted in decreasing the cost of many things 
required by working men, and this decrease in price should be 
used as a reason for a reduction in w: so that manufacturers 
might be able to compete successfully with foreign makers.” 
Alderman Brooksbank, one of Sheffield’s most clear-headed 
manufacturers, believes that the great question this country has 
to contend with is the price of labour, which was much dearer 
than on the Continent, and when the struggle came the price 
of labour would have to go down. They could not give 
English workmen for four and a-half days’ labour the same 
wages that workmen on the Continent received for six 
days’ labour. This was the secret of a great deal of the com- 
petition that was going on. England must produce cheaper, 
and she could not do it without an alteration in the price of 
labour. The Master-Cutler—Mr. J. E. Bingham—is strongly 


opposed to any lowering of wages, which, he believes, will never 
be granted until after an inquiry jnto the fiscal policy of 





England. Mr, Bingham is an earnest Fair-trader, and regards 
the wages question as the battle ground on which Fair-trade as 
against “what people were pleased to call Free-trade” would 
have to be dealt with. Another representative employer, Mr. 
Emerson Bainbridge, of the Nunnery Collieries, while equally 
opposed to the reduction of wages, points out that the working 
classes are now in a better position than they have been 
for a long time. In consequence of the supply of food 
exceeding the demand, they had been enabled to live 
during the past few years in a way that was equal to 10 per 
cent. on their wages, He regarded the development of railways 
in India as of great importance, believing that enterprise of this 
kind would tend to give that increased demand which was 
required, Even Mr, Bainbridge, however, held that if good 
articles were to be made cheaply they must have some altera- 
tions in the workmen's wages, 2 | this in the interest of work- 
men as well as any other class, for unless there was a change 
some of their manufactures would not survive, and then their 
men would be thrown idle. These significant statements by 
prominent Sheffield manufacturers have attracted the atten- 
tion of the Sheffield Labour Association, the leading spirits 
of which have waxed very wrath thereat. If the summer 
months do not see a stiff struggle on this great ques- 
tion, aj ces deceive the thoughtful. In the coal- 
field, with its tens of thousands of workmen, there is certain 
to be a serious conflict. At Barnsley and other places the 
miners’ agents are warning the men that the employers will 
demand a return of the 10 per cent. conceded in the autumn of 
1883. If the coalowners really mean what the Union officials 
say, there will be one of the most gigantic fights ever seen in that 
cock-pit of British industry—the Yorkshire coal-field. The 
owners have thoroughly re-organised themselves into a powerful 
association with no lack of funds, and the colliers have also 
become more firmly banded together. Their leaders are bent 
on going to Parliament as labour representatives, and they could 
scarcely command success in that direction if they did less to 
deserve it than urge the miners to resist. The wisdom of resist- 
ance from an economic point of view is another matter. 


A SOUDAN RAILWAY, 

WHEN the history of our operations in Egypt comes to be 
written, it will be found that they stand out distinct and well 
defined as being above and beyond all past operations, military or 
political, lacking in foresight. No one concerned appears ever 
to have looked ahead. For all in power the future apparently 
did not exist; and even when the right thing has been done it 
has always been done at the wrong time—too late, never by 
any chance too soon. If a little foresight had been employed 
hundreds of lives would have been saved, Gordon would have 
been rescued, and the costly and difficult advance by the Nile need 
never have taken place. The one thing wanted was a railway 
from the sea coast; but the cost, we assume, was suffered to 
stand in the way. Yet the construction of this railway would 
have cost the British taxpayer nothing. A syndicate was formed 
more than a year ago under the auspices of Stafford House to 
make a railway. The Egyptian Government undertook to 
guarantee 4 per cent. on the capital. The money was ready, the 
contractors were selected, and everything was provided when 
the wise men of Downing-street interfered and stopped all 
further progress. Our readers know how much money 
has since been expended, which is all absolutely wasted. 
The railway would have represented a saving of millions 
even if it had never been used for other than military 
purposes. It is too late now to hope to realise anything 
like similar advantages. Yet it is worth while considering 
whether a light railway ought not to be pushed on with at once. 
Such a road could probably be laid at the rate of 15 or 20 milesa 
day. No one can foresee the end of the struggle in which we are 
engaged. We fear that the same dilatory, half-hearted mode of 
conducting operations, which has obtained from the first, still 
continues. Red tape rules supreme. Up to Wednesday no 
orders had been given out for water-obtaining appliances for the 
desert, although some inquiries had been made. No one seems 
to be in a hurry. We suppose that long-after the necessity for 
them has passed away, wells will be sunk, pipes laid, and pumping 
machinery at work. Once more those in authority have over- 
looked the fact that the engineer is the principal factor in modern 
warlike operations, 


TRADERS AND THE RAILWAY BILLS. 


THE ironmasters and the rest are moving in a spirited fashion 
in opposition to the Bills of the railway companies which seek 
to augment certain of the maximum rates, to bring about a re- 
classification of goods, and to authorise terminal charges. The 
conference in Birmingham, on Thursday last week, of repre- 
sentatives of Chambers of Commerce and Agriculture, and other 
organisations of traders, was conclusive that the Midlands will 
resolutely oppose the railway companies both in Committee and 
in the House upon the second reading. Following the example 
of Worcester, the Town Council of Wolverhampton, on Monday 
last, petitioned against the Bills, and appointed a committee in 
that interest. lIronmasters adduced grave and weiyhty reasons 
why, in the behalf of the prosperity of the trade of South Stafford- 
shire, these steps should be taken. The influential traders of 
South Wales rallied round Sir Hussey Vivian, M.P., at the public 
meeting over which he presided at Cardiff on Saturday, and 
passed the needed resolutions, organising opposition and raising 
funds. On the same day equal determination was evinced at a 
representative meeting of tenant farmers from all parts of East 
Kent, held in the Guildhall of Canterbury. Of no less signi- 
ficance than the Birmingham conference was the conference held 
on Tuesday in the Manchester Town Hall. It had been con- 
vened by Mayor at the request of the City Council, and was 
constituted of representatives of municipal corporations in 
Lancashire and Cheshire. It represented an aggregate popula- 
tion of 1,681,000. The action of the railway companies, it was 

ined, should be restricted in the interest of the two 
counties. Mr. Jacob Bright, M.P., at the Manchester, like Sir 
E. Lechmere, M.P., at the Birmingham, conference, was out- 
spoken in his condemnation of the Bills, and in his expressed 

ination to op; their through Parliament. The 
contest promises to be one of the sharpest of its class that has 
ever yet come off. 


WATER SUPPLY IN LANCASHIRE, 


A scHeme for the water supply of the towns of South-east 
Lancashire within an area bounded by Wigan, Pemberton, and 
St. Helen’s on the west; Hayfield, Glossop, Stalybridge in the 
east ; Tottington, Bury, and Castleton on the north; St. Helen's, 
Warri , Altringham, and Whalley Bridge on the south, has 
been formulated by Mr. H. T, Crooks, A.M.I.C.E., who has pub- 
lished a pamphlet upon the subject. A considerable number of 
the towns included in this are on the line of supply, and have 
— te demand water from the Manchester Thirlmere Supply 

orks; but Mr, Crooks urges that the combination of a number 
of the towns within the area defined would provide for all a gaod 





supply at much less cost, and that Manchester has gone to 
enormous expense for the new works is not a matter for con- 
sideration by other towns. Ona catchment area of 40°36 miles, 
Mr. Crooks estimates a minimum ayailable rainfall of 40,500,000 
gallons daily, of which, after deduction for compensation, he has 
available for supply 27,000,000 gallons per day, He proposes six 
impounding reservoirs which will store 7500 millions of gallons, 
This would be equal to the combined demand for compensation 
and supply of 180 days. He estimates the present require- 
ments of a large number of the towns within the area defined at 
9,000,000 gallons perday, and that the works would cost £740,000, 
Of this sum he es’ ites that reservoirs, watercourses, road diver- 
sion, and other works at Ashopdale will cost £826,574 ; tunnels, 
culverts, iron Pipes, and works on the line of supply, £295,193 ; 
reservoir at Matley, £51,719, or a total of £673,486, and to this 
is added 10 per cent, for sentingnncies, parliamentary, law, and 
engineering expenses, making the above total, This includes 
purchase of land, and is equal to about £82,000 per million 
gallons daily supplied. Interest and depreciation, &c., on this 
gives 3d. per 1000 gallons as the cost of the water, 


HIGHGATE ARCHWAY, 

ANOTHER case of suicide has been added to the long list of 
those which have been committed from this archway, and it 
may well be asked whether there is any good reason why 
facilities should be afforded by public structures for such dis- 
tressing occurrences in the midst of a crowded population, For 
it may well be remembered that an “opportunity makes the 
man,” so also in many cases opportunities present to a frenzied 
mind lend strong inducement to the committal of the fatal 
act of suicide. Were such opportunities as much as possible 
removed, it may be believed that many unfortunate creatures 
would fail in their resolution to seek them farther afield, and 
we cannot conceive any reason why, in the case of the High- 
gate Archway as in many other instances of on buildings, 
some obstacle may not be fitted which should effectually prevent 
a temporarily insane person from clambering on to parapets with- 
out in the least detracting from their appearance. We all know 
how example affects, and how “fashionable” certain localities 
become for the committal of suicidal acts. In the case of the 
Highgate Archway, it has been demonstrated by the returns 
that even one particular side of it has become far more used 
for self-destruction than the other. For a long time a similar 
mania existed for utilisation of the Monument and Duke of 
York’s Column until it was stopped by preventive railing. We 
believe that precipitation from a height is often selected by 
intending suicides because of the belief that sense is destroyed 
before a fall of many feet is accomplished, and the less facilities 
there are for it the longer may an unbalanced mind have time 
for reflection. It seems, therefore, desirable that in the case of 
the Highgate Archway and many other buildings in the metro 
polis and other large towns some such plan as we have recom- 
mended should be adopted. 


OUR FALLING TRADE, 


MontH by month our foreign trade falls away, till the decline 
is something alarming. Before us are the Board of Trade 
returns of exports and imports for the opening month of 1885, 
and the tale is still the same. For the last three years the 
January returns of exports exhibit a steady decrease— 
£20,608,659 in 1883, £19,352,541 in 1884, and £18,109,525in 1885. 
The imports in these periods have run from £35,736,846 in 1883 
to £35,645,221 in 1884, and £36,049,005 in 1885. That is to 
say, the exports during January last were £1,243,016 less than 
they were in January, 1884, and £2,499,134 less than those of 
January, 1883. Articles of food and drink have decreased 
£62,533 ; raw material, £108,412; metals and articles manufac- 
tured therefrom, except machinery, £780,073; machinery and 
mil! work, £254,566. Cotton and worsted goods have been largely 
shipped during the month, and this gives the textile industries 
the honour of showing an increase—the only bit of silver lining 
to the sable clouds. There is a net increase, as compared with 
January, 1884, of £403,784 on the import side, chiefly owing 
to greater quantities of raw materials being imported for what 
are known as soft goods—textile trades, Of raw materials for 
various industries there has been a decreased importation during 
the month{of £182,228. This January return is a distinct dis- 
appointment. It was generally believed that the result of the 
first month’s industrial operations would show that the foreign 
market had at last revived ; but an examination of the tabulated 
statements issued by the Board of Trade fails to reveal one 
gleain of comfort to lighten up the gloomy statistics. Figures, 
it is said, can be made to prove anything. It would be hard 
work for any man to prove from these figures that our foreign 
markets afford any symptoms of the long-expected revival. 


THE WESTINGHOUSE BRAKE, 


Ar the recent half-yearly meeting of the London, Brighton, 
and South Coast Railway, Mr. Laing, the chairman, spoke as 
follows in reply to an inquiry on the subject:—“ As to the 
Westinghouse brake, he was glad of an opportunity of saying 
that his experience of it was that it was entirely satisfactory. 
Originally brought out in that country of inventions, the United 
States, it had, after trials with various competitors, by a sort of 
Darwinian principle of the survival of the fittest, superseded all 
other brakes, and come into general use. That was a strong 

resumption in its favour which led to its being tried on the 
ighton line. There it had been tried in various ways, with 
results perfectly satisfactory to their excellent general manager, 
engine-drivers, and guards, whose lives depended very often on 
its efficiency. It had saved the life of one of their platelayers, 
who had got his foot jammed between the guard rail and a 
point, and stood helpless, by stopping an express train within 
2ft. of him; and he was perfectly satisfied no other brake would 
have prevented him being killed.” 








LITERATURE. 


The Stability of Ships. By Sir E. J. Resp, Charles Griffin and 
Co., London. 1884. 

Tus chief value of this book will be found in Cerys 
sive compilation it contains of papers, memoirs, and other 
writings on the stability of ships and floating bodies, A 
very large amount of time and labour must have been 
bestowed upon the collection, condensation, and annotation 
of the scattered literature of stability, so that readers will 
be enabled to trace the gradual growth of investigation and 
knowledge, even if they.are unable to consult the original 
authorities. Beginning with Bouguer’s investigations, 
published nearly a century and a-half ago, the résumé of 
the earlier works notices in succession the methods of 
Daniel Bernoulli, Don Juan d’Ulloa, Euler, Romme, and 
Chapman, and includes a summary of Dupin’s classic 
memoir en the general principles of stability, In other 
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portions of the book, Atwood’s investigations of statical 
stability are described at length; and the useful work 
which Moseley did in connection with dynamical stability 
is virtually reproduced. The more modern English treat- 
ment of stability is illustrated chiefly by means of numerous 
extracts or abridgments from the “ Lanter el ” of the 
Institution of Naval Architects, which now cover a quarter 
of a century; and not the least interesting portions of 
the book are those which contain full accounts—nearly in 
the original forms—of the work done by French naval 
architects in recent years. 

This compilation has been brought up to date, not a few 
of the papers mentioned having actually been published 
while the book was passing through the press. As a 
result, the arrangement of the book has suffered somewhat 
from the late introduction of certain sections, but the 
disturbance of symmetry is not likely to cause complaint, 
and it is really unimportant. From the nature of the case, 
as well as on account of the great mass of material dealt 
with, and the endeayour to do justice to the claims of 
individual writers, the balance and proportion obtainable 
in a formal treatise are scarcely to be anticipated. 

By ry aig with the portions of the book drawn, 
with all due acknowledgment, from other sources, the 
amount of ng ner work is necessarily small, At the last 
session of the Institution of Naval Architects, Dr. Wooll 
—to whom this book is appropriatel, dedivediate-tumtarked 
that the principles of stability long been definitely 
settled, only new applications of those principles being 
possible; and it may be added that the great attention 
given lately to this department of naval architecture 
makes it difficult to strike out in directions which are 
untr¢ 

Sir Edward Reed in the introduction states the reasons 
which led him to undertake the book now completed, and 
his explanation will bear quotation. He says:—“ In the 
first place, no general work on the stability of ships exists 
in our although several authors have 
treated the subject satisfactorily as parts of more compre- 
hensive works. In the next place, both the science and 
practice of the subject have recently undergone great 
developments at home and abroad, the results being 
scattered over many and various publications; and it was 
undoubtedly desirable to bring them together, and place 
them in due relation to each other. Again, during the 
ae as during the last century, French investigators 

ave taken a leading in the extension of this branch 
of the science, and it is essential to the sound education of 
English naval architects and others that the results of 
their labours should be brought within easy reach. 
Finally, the number of persons who are now required by 
their professional avocations in connection with ships to 
obtain some knowledge of the doctrines of stability is so 
great that this work may fairly be taken as a response, 
and a somewhat tardy response, to a demand which has 
long been felt for collected information on the subject, 
and which during the last year has become wid d 
and urgent.” This programme has been fulfilled, with 
the result that the book contains a fairly complete collec- 
tion of nearly all the best treatments of the various depart- 
ments into which the subject of stability has been divided. 

It has already been stated that the book cannot be 
regarded as a formal treatise, either in its method 
or its arrangement. Certain portions of the earlier 
chapters are written in a popular style, and are designed 
for the benefit of non-mathematical readers, who may 
desire ve some acquaintance with the principles of 
statical ility. After a careful of these chapters 
it seems questionable whether the volume will do much 
towards spreading a general notion of these principles, 
either among shipowners or shipmasters; but we trust we 
may be mistaken in this opinion, for an increase of know- 
ledge is much to be desired amongst those classes, The 
beck has a far better chance of proving useful to persons 
possessing a mathematical training, who desire to 
follow out the details of work done by various investigators, 
and who will be rete much labour and research in musty 
volumes, some of which are already rare. Another very 
useful portion of the volume is that devoted to descrip- 
tions of various methods of making stability calculations. 
It is true that in some places compression might well have 
been exercised, and in others more details would have 
been welcome to those seeking guidance. In fact, there 
still remains an opening for a handbook of ship calcu- 
lations, and we trust the want will soon be met. Most 
probably Sir Edward Reed was wr ea influenced by the 
desire to do full justice to the authors of any and every 
method, and so accepted some amount of repetition in 
order to avoid any charge of unfairness, in not a few cases 
giving almost verbatim extracts from original papers. 
While the principles of stability are fixed and unalterable, 
the methods of calculation are endless, and every day some 
new device for saving labour or increasing accu is 
being put into practice in the drawing-offices of our ship- 
yards. Amsler’s integrator is being more and more exten- 
sively employed, and to fully utilise it requires a calculator 
who has a good knowledge of mathematics. But once a 
method of using it has been laid down by a competent man, 
then unskilled labour becomes available for calculations 
of great extent and intricacy. A capital account of this 
remarkable instrument is given in the volume under 
review, being based upon a paper by a son of the inventor. 
It was first exhibited and descri at the Institution of 
Naval Architects about four or five years ago, and has 
since been much improved. Its value in calculations of 
all kinds, and more especially in calculations of stability, 
was at once appreciated by competent authorities. 
Enlarged experience has only raised the estimate of its 
value amongst naval architects. 

Sir Edward Reed naturally devotes considerable atten- 
tion to the conditions of stability in merchant ships—a 
matter in which great and growing interest has been taken 
by tee and shipowners in recent years. It is 
astonishing to note the change which has taken place in 
general practice, and the enormous amount of valuable 
experimental and calculated data which is being accumu- 
Jated, Only seven or eight years aga exact information 


was scanty indeed respecting the actual stability of mer- 
chant ships, either laden or light; and it is but just to 

ise the valuable assistance to the movement which 
has cos given by the officers of Lloyd’s Register of 
Shipping. The close connection between the conditions of 
stability and the load-line of a ship has often been over- 
looked in —- rules for freeboard, but it is pee d of 
the essence of the question in those classes of ships where 
deep loading is possibly dangerous. 

Another section of the book deals with the stability of 
warships, but this does not strike one as being nearly so 
satisfactory or complete as most of the sections in which 
actual data are given, although it contains a good deal of 
information. Very t — is given to the work 
of M. Reech and other rench naval architects. This 
portion of the book will be read, as was said above, with 
interest by many of their English fellow-workers. It 
contains details not previously published in this country, 
although not unknown to all English naval architects, So 
far as the methods of calculation are concerned, it may be 
stated that we can bear comparison with anything that has 
been done in France; and so far as the actual application 
of those methods in practice is concerned, we are now at 
least as advanced as, if not ahead of, the practice across 
the Channel. One thing must never be forgotten: The 
French Genie Maritime is a corps of long standing, and 
has had the advan of the continued existence of a 
School of Naval Architecture, presided over by gentlemen 
of great ability and intimate acquaintance with the theory 
rok practice of shipbuilding. Here in England, on the 
contrary, the scientitic training of naval architects was 
fitful and non-continuous until twenty years ago. We 
may now hope that conditions as favourable to the study 
of the science of the profession as those which hold in 
France are permanently established, and we cannot but 
reap the benefit in years to come, particularly in the mer- 
cantile marine. 

One of the portions of the book which is least satisfac- 
tory is that which deals with the rolling of ships with sail 
set, and their stability among waves, Sir Edward Reed 
evidently realised this, and explains why he has not 
attempted to do more; but there are obvious objections to 
some of the er pee on record, and their practical 
utility may be doubted. 

The book has been produced in excellent style, is well 
illustrated, and has a number of useful tables. It will, no 
doubt, secure a large circulation, and cannot fail to be a 
benefit to the shipbuilding profession by its diffusion of 
the valuable information which has been brought together 
from so many sources within its pages, 








SIDNEY GILCHRIST THOMAS. 

In one of his best essays, Gladstone remarks that “the con- 
temporary mind may in rare cases be taken by storm, but 
posterity never. The tribunal of the present is accessible to 
influence; that of the future is incorrupt.’”” By some such 
standard as this is it necessary to judge of the life’s work of 
Sidney Gilchrist Thomas. To that gentleman, and those who 
were with him the means of bringing to its present stage of 
development and perfection the basic Bessemer process of 
making steel, posterity is under much greater obligations than 
it is now possible adequately to estimate. For it is obvious to 
all who are acquainted with even the rudiments of the subject, 
that had that process not been brought within the range of 
practical metallurgy—or, failing that, some other process capable 
of answering the purposes which it has so effectually served— 
not only this country, but every other, would have been within 
measurable distance of the serious depletion, if not the utter 
extinction of ‘the available means of producing steel. In other 
words, the ores of iron available for that purpose under the 
Bessemerand every other steel-making process previous to that now 
known as the basic, were strictly limited in amount. In this 
country the only districts supplying such ores in any quantity 
are those of West Cumberland and North-West Lancashire, 
which, however, have never in any one year furnished more 
than 3,000,000 tons of such ore, as compared with a total output 
of 18,000,000 tons of iron ore of all kinds raised in the country 
as a whole. The coincidence of this fact with a very great 
extension of the Bessemer and Siemens processes of steel making, 
compelled our manufacturers to resort to foreign countries for 
the necessary supplies of suitable ores in aid of the limited 
supplies found at home. It was the same with France, Belgium, 
and Germany ; and the remarkable growth of the mining indus- 
tries of Bilbao, Elba, and Algiers has been the result. But the 
demand for the ores which these localities were capable of 
furnishing, has proceeded at such a rate that none of them is 
now believed to be capable of maintaining the present rate of 
supply for a much longer period; and both in Algiers and in 
Elba the absolute depletion of the known supplies of ore is 
looked upon as a very proximate event. Unless, therefore, some 
other deposits of iron ore equally suitable for the manufacture 
of steel, and capable of being delivered at our steel works at an 
approximately low cost, had been discovered and worked, the 
expansion of the Bessemer steel trade in this country would, in 
the course of no very remote period, have become seriously 
hampered, if not entirely checked; whereas the introduction of 
the basi whereby all descriptions of ore are more or 
less suited, and almost equally well suited, to that manufacture— 
has indefinitely extended the possibilities of its future growth. 

Regarded from this point of view—which is the only true and 
just—one it is impossible to exaggerate the value of the services 
rendered to the country at large by the discovery and develop- 
ment of the basic process; and the death of one who took the 
foremost part in that development is, therefore, an event of 
concern to the metallurgic world at large. There may be dif- 
ferences of opinion as to the exact degree of merit assignable to 
each of those who have from first to last, in one capacity or 
another, contributed to the high estimation in which the pro- 
cess now stands, and the remarkable practical success which it 
has achieved; but none probably will be found to dispute that 
the task and the credit of demonstrating its practicability 
belongs in the highest degree to Sidney Gilchrist Thomas. 

The career of that gentleman, although it seemed, from his 
studious nature and his scientific attainments, to give much 
promise for the future, was yet, so far as it went, mainly a 
record of the progress of the process with which his name was 
identified. The circumstances that led Mr, Thomas to seek to 





cut the Gordian knot which had baftled up te hia time all who 


had tried to unloose the phosphorus that clung so noe pane 
to the metal in which it was least’ wanted, are sufficiently we 

known. It) was, indeed, a problem in the highest worth 
one’s while to endeavour to solve. To make available for the 
manufacture of steel the fifteen million tons of iron ore raised 
in this country alone, that were then worthless for that purpose 
was perhaps one of the most promising achievements that an 
inventor ever essayed, But the matter was not one that con- 
cerned this country only. It was equally—nay, even more— 
important to Germany and some other countries; and it has 
been proved by the result that other countries were even more 
disposed than our own to seize the relief which it afforded from 
dependence on foreign and admittedly short-lived supplies of 
raw material. Thomas worked at his task with a will; 
but he worked under many discouragements. He was, 
to begin with, obscure and unknown. The arch-enemy 
against whom his efforts were directed had, moreover, been 
attacked by, and had more or less completely vanquished, many 
“men of light and leading,” who had sought to overcome its 
vitiating effects. Indeed, it is not too much to say that from 
the time when Bessemer invented the process that bears his 
name in 1856, until Thomas d his discovery of the 





-basic process in 1878, the history of the metallurgy of iron was 


largely a record of struggles to get rid of phosphorus, by some 
cheap and readily practicable means that would render the ores 
of iron in which it exceeded one-tenth of a per cent. available for 
producing that which all the world was beginning to demand in 
increasing quantities—cheap and good steel. The combat 
raged in every European country, and in America as well. 
Guest and Evans, Knowles, Heaton, Hargreaves, Siemens, Bell, 
and Bessemer entered the lists in this country. Drown, Holley, 
and others made the cause their own in the United States. 
Krupp, Dallen, Helmholtz, Engelhart, &c., worked on its 
behalf in Germany. ‘Troost, Fleury, Ponsard, Griiner, and a 
host of others made cause against the common enemy in France, 
But phosphorus still retained possession of the field. Siemens, 
indeed, by the use of bauxite, secured the removal of a consider- 
able proportion of the phosphorus, at the Fourchambault 
Works, in France, so far back as 1863; but it was found that 
the lining, although crushed and rammed into the furnace, 
much as the basic or lime lining now is in some works, 
would not stand the intense heat of the furnace, and the 
experiments were abandoned. Mr. Henderson attained in 
the United States a certain amount of success with 
ilminite. Mr. I. Lowthian Bell, using a lining of oxide of 
iron ata low temperature, so as to secure complete admixture of 
that fluid with molten pig iron, and employing something like 
30 per cent. of the weight of oxide, succeeded in reducing 
the phosphorus in the pig from 1°6 per cent. to “094 per 
cent. on an average of five trials; but although this was a 
highly interesting and even important scientific achievement, it 
was generally regarded as of comparatively little practical value, 
on account of the cost of the quantity of rich oxide proposed to 
be employed. About the same time that Mr. Bell was experi- 
menting with his process, Krupp, of Essen, brought forward a 
means of ridding iron of phosphorus by washing it with oxide 
of manganese in a fluid state, whereby a large percentage of 
the phosphorus was carried into the slag. This process also 
gave some very good results so far as the removal of the phos- 
phorus was concerned, but there were practical objections to its 
adoption on a large scale. The Danks’ revolving furnaces 
assisted the removal of a small part of the vitiating element in 
the process of puddling, but that system also failed to afford 
the required solution. Bichromate of potash was recommended 
and actually tried by some, but with much the same results, 
A method of re-pouring the steel in the Bessemer process from 
one converter to another was strongly recommended by M. 
Harmet, of Denain, as likely to furnish the desired results, but 
in this case also the relief was not forthcoming in the manner 
prescribed. The use of alumina in the form of a phosphate was 
tried at Montalaire, a mixture of powdered bauxite, lime, and 
oxide of iron and manganese being heated strongly until they 
formed a cohesive lining of the kind described; but even this, 
perhaps the most promising of all experiments of the kind, was 
“ not in it” when the basic process, so-called, came to the front; 
and sv of many other experiments and processes which we 
cannot stay to dwell on here. 

From all that has been stated, it is obvious that if Mr. Thomas 
entered upon his career of investigation with much to discourage 
him, he had also not a few valuable data to lead him towards 
his goal. He knew, or he had easy means of ascertaining, what 
had been done by previous investigation in the same direction, 
and what substances were and what were not likely to help him 
towards the erd he had set himself to achieve. His knowledge 
of chemistry, laboriously acquired during his intervals of leisure, 
and his patient and plodding habits of thought and action 
supplied the rest. Nay, more, he was not without the means of 
knowing what particular properties were n in the 
mineral required to serve his purpose, for Dr. Siemens had 
stated to the Iron and Steel Institute as, far back as 1873, that 
by the use of a bauxite lining in his rotary furnace he had 
succeeded in reducing the 1°2 per cent. of phosphorus contained 
in the original Cleveland pig to ‘176 per cent., thus clearly prov- 
ing the tendency of the mineral in question. But no one at 
that time dreamt that a lime lining could be found to stand the 
heat of the Bessemer process even if it could be made sufii- 
ciently binding to be used at all; and Dr. Siemens has himself 
put it on record that “the reason why he did not persevere 
with the basic lining was that although for a few charges it 
seemed to stand exceedingly well, yet the slag containing silica 
and oxide of iron acted upon it more rapidly than was desirable, 
and it was subject, moreover, to the inconvenience that, unlike 
a silica lining, it could not be repaired.” 

Aided by his friend and cousin, Mr. P. C. Gilchrist, at that 
time a metallurgical chemist in South Wales, Mr. Thomas 
commenced his experiments, designed to eliminate phosphorus 
in the Bessemer converter, in 1875. The results were highly 
encouraging, though “not entirely conclusive as to commercially 
complete purification being possible,” owing to the imperfect 
character of the appliances at command. Two years later, 
with a lining composed of limestone and silicate of soda, much 
better results were arrived at, and with these results before 
him, Mr. Martin, of Blaenavon, was induced to put up appa- 
ratus to carry the experiments further, with results that are 
now matters of history. 

Having demonstrated the practicability of getting rid of the 
enemy that had more or less baffled the ingenuity and 
resources of all the rest of the world up to that time, Mr. 
Thomas, in 1878, communicated his discovery to the Iron and 
Steel Institute in a paper, wherein he stated that “It is on the 
production of a basic earthy slag, by the addition of large quan- 
tities of calcareous bases, and without excessive waste of lining 
and metal, and the construction of a durable basic lining that 
we venture to think the economic solution of the phosphorus 
problem depends.” 





The principle thus stated has since been found to be incapable 
vf more exact definition, But to see how the problem was to be 
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attacked and ultimately solved was not altogether to solve it, 
albeit far advanced on the way to such an achievement. The 
best form of lining, the most convenient and practical method 
of preparing it, the amount and manner of the basic additions 
to be made during the Bessemer blow, the description of pig 


iron most suitable for the process, the mechanical structure . 
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fully as if it had been in operation for as many generations as it 
has been years. 

It needs not that much should be said of the part that Mr. 
Thomas himself took in opening up the difficult and often thorny 
path whereby his process was conducted to ultimate apprecia- 
tion and success. The first steps in such a course are 
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in the winter of 1881 told very severely upon his health, which 
gave way to such an extent that in 1882 his medical advisers 
strongly advised a voyage to Australia as the only chance of re- 
covery opentohim. That journey was made in due course, Mr. 
Thomas going by India and returning by the United States, 
where he was received with the most flattering attention. But 
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ABERGAVENNYSSEWERAGE WORKS—ABUTMENTS OF FOOT AND MAIN SEWER BRIDGE 


best adapted for the converting vessel, the diminution of loss 
from excessive boiling, and the amount of excess of earthy base 
required in the slag, are but a few of the problems that still re- 
mained to be worked out, and Mr. Thomas himself was always the 


first to acknowledge that but for the kind co-operation of others 
—and especially of Mr. Windsor Richards, of Messrs. Bolckow, 
Vaughan, and Co.—these still undetermined conditions of 
success might long have remained indeterminate. As it is, the 
mechanical difficulties which were so serious a drawback at the 
outset have all been overcome, and the basic Bessemer process 
is now as well understood and worked as regularly and success- 





invariably beset by worry, anxiety, and trouble. Mr, Thomas's 
case did not furnish any exception to this rule, even though he 
had the strong moral and material support of such a firm as 
that of Bolckow, Vaughan, and Co. His life for several years 
was one of unremitting toil and anxiety. What with negotia- 
tions for the use of wep 50 vm assisting in its initial applica- 
tion at different works; aiding in the overcoming of the many 
difficulties already alluded to, as attending its first steps; and 
keeping its merits and its progress generally before the public, 
he more to do than his delicate frame could well stand, and 
several journeys that he had occasion to make on the Continent 





the effect of the journey was only very temporary. In crossing 
the Atlantic bad weather was encountered, and much of the 
good that was received in the early part of the voyage was thus 
undone, A sojourn in Algeria failed to bring about the neces- 
sary amount of recuperation, and in the course of lsst autumn 
Mr. Thomas, with mother and sister—who had attended 
him in Algiers—travelled to Paris in the hope of getting some 
more effectual medical treatment. The hope was at first likely 
to be realised. A course of hygiene whereas in which the 
patient himself had full faith; and to the very last he never 
regarded his case as being half so serious as it really was, until 
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(For description see page 134.) 
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FIG. 2. END OF BRIDGE ON ABUTMENT., 
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the “silver cord” was finally loosened. Mr. Thomas died on 
the 1st of February, and was buried on the following Tuesday 
in the quiet little cemetery at Passy, close to the place where 
nas a? = last = Prime his short but vay uneventful 
ife. He died in the thirty- of his ing been 
born in London in 1850. : 7) alent 

The basic process has now been fully established in England, 
France, Germany, Austria, Russia, and Belgium. In 1884 no 
less than eight and a-half million tons of steel were made under 
the ne of Messrs. Thomas and Gilchrist, of which nearly 
150,000 tons were made in this country. It was hoped and 
believed by Mr. Thomas that the production of basic steel this 
year be over a million tons, which is more than the whole 
quantity of steel annually made in the world thirty years ago. 
In recognition of his services to metall bend toleaty. ‘Ei. 
Thomas received several honours, instiadinigy th Bessemer gold 
medal of the Iron and Steel Institute; but others were eld 
from him, which posterity may fairly be expected to accord. 








THE TOWER BRIDGE SCHEME. 


As we have mentioned on a former occasion, two of the three 
Bills put forward this year for the construction of a bridge or 
bi across the Thames have already colla; ; not, of course, 
on merits, but through the failure of certain initial for- 
malities. The survivor, which promises at least to make a fight 
for success in committee, is the tion of London Tower 
Bridge Bill, having for its object the erection of a bridge from 


a point just to the west of Irongate Stairs to Hartley’s Wharf 














ws 


on the opposite side of the river, “in such a manner as to admit 
of the passage at all times of the tide of vessels navigating the 
river.” The preamble boldly declares that this work “ would be 
attended with great local and public advantage,” but unfor- 
tunately for promoters an ex parte assertion will not carry a 
Bill through. | The proposed capital is £750,000, and the scheme, 
set.out.in 59. clauses, is as follows, in general terms :—The exe- 
cution thereof to be entrusted to fhe Corporation. Taking 
the two. points named for the extremities of the bridge, 
it is proposed, by Clause 11, that the bridge shall be 
constructed with the number of arches or spans, and with the 
headway at the centre of each arch or described on the 
deposited section, and in such manner that one arch or span 
may from time to time be opened so as to admit at all times of 
the tide of the passage of vessels navigating the said river, and 
for such purpose the Corporation shall cause provision to be 
made so aan dee of the bridge may be opened so 
as to afford a clear width of 200ft.; measured at the level of the 
roadway of the bridge, or such less width as may be approved by 
the Conservators, and for the machinery necessary to open and 
close the same from time to time and for the proper and 
effectual working of such machinery. 

The next clause provides against any but a very slight devia- 
tion from the levels defined in the plans, except with the con- 
sent of the Conservators; and Clause 13 gives power to make 
such subsidiary works in respect to streets as may be necessary, 
reasonable peers being insured to people who may 
suffer. The 15th clause empowers the Corporation to make 
such temporary carriage ways and footways as they may deem 
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proper, and to dredge or deepen the bed of the river, and other- 
wise interfere with the —- The usual ne are taken ras 
stopping up streets, purchasing premises, and so on; an 
stringent pa ha are inserted with regard to the action and 
responsibility of the promoters in respect to underpinning and 
strengthening houses and other buildings. It is stipulated, amo! 
other things, that the Corporation shall not necessarily be cbliged 
to take over the whole of a building because they require a cellar 
or portion of the building. Several clauses are devoted to such 
considerations as the protection of sewers in the City and in the 
metropolis, interference with gas and water mains, purchase of 
lands, sale of surplus land, displacement of workpeople, main- 
tenance and repair of the bridge, raising of money, rights and 
powers of the Conservators, and so on. With to the 
matter of displacing people, it is provided—by Clause 33—that 
—(1) The Corporation shall not under the powers of this Act 
purchase or acquire in any parish twenty or more houses 
occupied either wholly or partially by persons belonging to the 
labouring class as tenants or lodgers unless and until—(a) They 
shall have obtained the approval of the Secretary of State for 
the Home Department to a scheme for providing new dwellings 
for the ms residing in such houses or for such number or 
proportion of such persons as the said Secretary of State shall 
after inquiry deem necessary, having regard to the number of 
persons residing in the houses liable to be taken, and working 
within one mile therefrom, and to the amount of vacant suitable 
accommodation in the immediate neighbourhood of the houses 
liable to be taken or to the place of employment of such be om 
and to all the other circumstances of the case; and (6) they 
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shal have given security to the satisfaction of the said Secretary 
of State for the carrying out of the scheme. If the Corporation 
acquire or appropriate houses in contravention of the foregoing 
provisions of this section they shall be liable to a penalty not 
exceeding £100, to be recovered summarily at the suit of the 
said Secretary of State and not otherwise.” 

All these provisions are, of course, of the ordinary kind, 
* interesting only to the parties directly concerned; but. the 
bridge itself will be of more general interest. The architect is 
Mr. Horace Jones; Mr. John Wolfe Barry is the engineer. 
These gentlemen propose that the bridge shall be of the bascule 
order, and if one may judge from the plans it will be a hand- 
some structure if carried out. The total length is to be 880ft., 
with a width of 50ft. between the parapets, There will be two 
piers, the distance between them being 200ft.; each pier is to 
be surmounted by a tower, and it is intended that re shall 
be a waterway of 800ft. at high tide. The necessity for new 
means of crossing the river below London Bridge being 
admitted, the great point of difficulty is as to the navigation, 
vessels of the build requiring to have easy 
access to a point higher up than Irongate Stairs. The 
obvious plan, of course, is to have an opening bridge, but such a 
bridge. could hardly be erected at such a spot as this without 
somewhat impeding the river traffic, while the uent opening 
of the central span would be expected to reduce usefulness 
of the bridge for passenger purposes. The designers of the 
present , however, claim to have overcome both these 
elements of objection. They propose that the centre shall be 
raised when necessary by hydraulic power, the operation in each 
case occupying only a few seconds. So brief an interruption to 
public traffic a few times a day would not, perhaps, be of much 
consequence, but it is likely to occur very frequently, and time 
must be allowed for vessels to pass through. Realising this, 
the promoters have arranged for an upper fvot-bridge stretch- 
ing from pier to pier at an altitude far above the main topmast 
of the largest vessel likely to be seen so far up the Thames. 
This will be reached by means of staircases and lifts, and thus 
passengers who must hasten from shore to shore will be able to 
cross without interruption, although at the cost of a little extra 
trouble. This, in brief, is the newest scheme for meeting a long 
and a much-felt want ; on it looks reasonable and practi- 
cable, but probably efforts will be made to show that it is not 
20 when the Bill comes to be examined by a Parliamentary 
Committee. 








THE FORTH BRIDGE. 

Is our last impression we gave a general view and detail views 
of one of the caissons of the main piers of the Forth 
Bridge. We now give a perspective view of the air lock, by 
means of which work under water in these big rooms of 7(ft. 
n diameter is carried on. In description of this we cannot do 
better than quote from the paper read before the British Associa- 
tion at Montreal by Mr. Baker. Speaking of the piers and 
air locks, he says:—“The lower part of the South Queensferry 
main pier consists, as already stated, of a group of four 
pneumatic eaissons 70ft. in diameter. In the contract the option 
was allowed of sinking open-topped caissons by dredging inside, 
but, after experiencing the extreme hardness of the boulder clay, 
we were all agreed that it would be preferable to resort to the 
pneumatic process, Owing to the slope of the clay the four 
caissons will be sunk to varying depths, ranging from 68ft. to 88ft. 
below high water. The caissons, which were built on shore, 
launched, and floated into position, are 70ft. in diameter at the 
cutting edge, and taper 1 in 46 to facilitate sinking. At lft. 
above low water, which is the top of the permanent caisson 
and commencement of the granite-faced masonry, the diameter 
is 60ft. A working chamber 7ft. high is provided at the 
bottom of the caisson, the roof of which is supported by 
four strong lattice girders 18ft. deep, and cross girders 3ft. 
deep spaced 4ft, apart. An internal skin 7ft. distant 
from the external skin, and vertical diaphragms, form pockets 
which can be filled with concrete at any point where, 
owing to the slope of the ground, and the varying hardness of 
the silt and clay, a heavier pressure is desired to force down 
the caisson. Three shafts, 3ft. 6in. in diameter, with air locks 
at the top, pipes for admitting water and ejecting silt, and other 
of the usual appliances are provided. The air locks for passing out 
the clay and boulders, as designed by Mr. Arrol and myself, 
have, instead of the usual hinged doors, two sliding doors 
like horizontal sluice valves, across the 3ft. 6in. shafts, 
which are worked by little hydraulic rams, or by hand, and 
are interlocked like railway points and signals, so that one 
slide cannot be opened until the other is closed. Mounted on 
the side of the air lock is a steam engine, which, by means of a 
shaft passing through a stuffing-box in the side of the air lock, 
and a drum inside, winds up the excavated material in skips 
containing one cubic yard. The operation of hoisting, opening 
slides, and discharging is rapidly performed, so the two locks 
have a ing capacity. A third air lock, with side 
doors, ladder, and hoist, is also provided forthe men.” From an 
engraving, page 128, it will be seen that the two big slides run out 
in flat chambers by apparatus on a frame provided with rack gear, 
aad the advantage of employing sliding doors instead is obvious 
as respects safety as well as convenience of working. ‘The air- 
compressing plant consists of three engines with 164in. diameter 
by 24in. stroke steam and air cylinders, ample power being fur- 
nished by boilers of the locomotive type erected on the staging. 
Reference has already been made to the two shallow piers at 
Inch Garvie, but there are also two deep piers, which, being on a 
very irregular and sloping rock bottom, have required much con- 
sideration. It was finally decided to level a bed roughly with bags 
of sand, and to float out pneumatic caissons, and excavate 
the rock until a level bed was cut. Probably Mr. Fowler and I 
would not have adopted this precise plan if we had been con- 
tracting, although we might have resorted to the pneumatic 
process; but as M. Coisseau, a contractor of t experience in 
such work, offered to sub-contract for the sinking of the caissons 
at fair rates, we did not object. These caissons are 70ft. in 
diameter at the bottom, and the rock slopes from 14ft. to 19ft. 
in that length, the ‘lowest point being 75ft. below high water. 
All of the pneumatic caissons will be filled with concrete 
up to low-water mark, the mixture being 27 cube feet 
of broken whinstone, 7 cube feet of sand, and 54 cube feet 
of cement, which together make a full yard of concrete, having 
a crushing resistance of about 50 tons per square foot. Above 
low water the 
at the top, 55ft. at the bottom, and 36ft. high, consists of the 
strongest masonry, the hearting being flat-bedded Arbroath 
stone with both horizontal and vertical bond, and the facing 
Aberdeen granite, the whole set in two to one cement mortar, 
and built in the dry within tem wrought iron caissons. 
In’ the shallow piers where the rock the masonry is 
carried down to the rock itself, and wrought iron hoops, 36in. 


by 1}in., bind the bases of the piers. At the top of all the 
nee 18in. by 1$in. hoops, and midway down 18in. by fin. 
ps, are alo 


it in, and it is believed that these cylin- 


cylindrical piers, which are 49ft. in diameter | rail 





drical masses of masonry are as completely monolithic as can 
be attained or desired. In each cylindrical pier there are 
forty-eight steel bolts, 2}in. in diameter and 24ft. long, to 
hold down the bed-plates and superstructure of the main spans.” 








ELECTRIC LOCOMOTION. 


From an experience now extending over nearly two years, 
gained by the daily working of the short electric railway at 
Brighton and the conveyance of many thousands of passengers— 
on certain days equal to one million passengers per car per annum 
—its constructor, Mr. Volk, is more confident of the feasibility of 
this mode of locomotion, not only in its scientific aspect, but as a 
practical means of locomotion ; and what is of far greater con- 
sequence to many, it can be put to the test from a financial 
standpoint—it will pay a good dividend after allowing ampl, 
for depreciation, wear and tear, and the many expenses which 
too often swallow up the promised profit, which deter the 
capitalist from investing, and hinders the progress of many 
promising things, 

The line above mentioned was laid down with a firm belief in 
and although there have been numerous pitfalls unforeseen at 
first, the fact remains that a heavy traffic has been carried on 
without intermission and without duplicate plant, and the 
financial results more than ifying. After providing ampl 
for all the heavy expenses Thich k of experience entailed, 
and which can be avoided in the future, the results give much 
reason to look for t things in the eventual development 
and improvement which must take place. 

Even after the many years that have been spent in improving 
and developing steam locomotion, it would be a severe test for a 
new engine—either railway or tram—and carriage to be turned 
out of the shop and run, say, six months, twelve hours daily, 
without delay to the traffic. This, however, has been done by 
an electric car, which is still capable of much improvement. 
Apart from the advantages gained by the absence of steam and 
noise, there is the saving of wear and tear to the road from the 
weight of the locomotive, the machinery of an electric car only 

ighing about 5 cwt., or, say, 1 cwt. for every ton a steam 
locomotive weighs. With regard to the subject of repairs, Mr. 

folk finds that an electric car can certainly be maintained, 
together with the stationary plant, at a cost not exceeding that 
of steam traction, and the first can be depended upon to do its 
work as much as the second. 

In some recent publications connected with electric 
locomotion, great stress has been laid on the actual return 
of mechanical energy developed on the car compared with 
that of the prime mover, in some instances it being esti- 
mated at as much as 70 per cent. Now, although this 
may be theoretically correct, this practical experience, after 
allowing for losses from bad contacts, leakage, &c., places it at 
about 50 per cent.; and this must be regarded as satisfactory, 
for in steam traction the motor requires as much power to drive 
itself as to haul the car, and is also a fixed amount, however 
light the paying load may be. But, however this point may be 
argued, the fact remains that a car can be electrically propelled 
for a fraction over 2d. per mile; and this when using a gas 
engine as a prime mover, and there being a considerable leakage 
of current, no insulation being used beyond a layer of gravel 
between the sleepers and the soil. Although it would be unwise 
to attempt too much at first, Mr. Volk’s experience with his 
little railway leads him to think it certain that for elevated roads 
electricity ought to prove a greatsuccess; and thereare many situa- 
tions where a light railway would be a boon and prove a financial 
success, For street railways, or tramways, as they are usually 
called, a wide field is open for electric locomotion; but care 
must be taken in so constructing and laying the insulated con- 
ductor or conductors that mud, dust, or water cannot materially 
affect either the insulation or the collectionof the current; but the 
methods of doing this yet made public do not seem all that 
can be desired. This is the more to be regretted, because an 
attempt that ends in failure delays progress in a very marked 
manner. For subways, electric locomotion seems by far the 
most suitable means at present known, as the cost of the extra 
conductor would be by no means large, and the atmosphere 
would not be vitiated as when steam is used. 

As tothe question of cost, Mr. Volk is of opinion that an electric 
line can be constructed and equipped for the same cost as an 
ordinary one, but for street tramways the cost of constructing 
the trench for the conductor must be added. This would 
amount to about the same as the outlay for the cable system, 
as a similar trench would be required. The maintenance, his 
experience shows, may be safely estimated at the same cost as 
for steam traction. 








ABERGAVENNY SEWERAGE WORKS. 


In our last impression we gave a general description of the 
Abergavenny sewerage works constructed from the designs of 
Messrs. Dudley and De Salis, Westminster. We now give a 
perspective view and details of the bridge over the Usk by 
which the main is carried, and which forms at the same time a 
neat foot-bridge of 130ft. 10in. span. The drawings we give are 
sufficiently complete to need no other description than that 
which they themselves convey. 








BRIDGE OVER THE HOOGHLY. 

In our impression of the 22nd ult. we published a page 
engraving of the large girders of the bridge to be erected over 
the Hooghly to carry the East Indian Railway. We now 
publish another page of details of these large girders for the 
spans of 420ft. each, but pressure on our space compels us to 
defer further illustrations and descriptions until another week. 








Sranrorp’s LonpoN IMPROVEMENTS Map.—Mr. Stanford, of 


has published a map of me’ tan railways, 

tramways, and improvements, Bills for which were 
deposited at the Private Bill Office, November 29th, 1884, for 
and tramways in operation, sanctioned, 


its ro to do its intended work, and, above all to pay; | ¢, 





THE STEAM ENGINE MAKERS’ SOCIETY. 


THE sixtieth anual report of the above Society is this week 
being issued to the members, and it is a volume of some 300 pages, 
with elaborate details of the various items of income and ex- 


these details we have not space to enter, and can abstract very 
briefly some of the main features, The Society has certainly been 
very fortunate as regards the financial results of the past year’s 
with th iatamaanton has themes 4 tae 
e ranches o' ustry ve to face a loss 
of funds, which will have to be reckoned up by thousands of 
» consequent upon the | excess of expenditure over 
which has been entailed Y, the support of unemployed 
members during the past year, the Steam Engine Makers’ Society 
has been able to meet all claims made upon it with a loss of only 
£70 upon the twelve months’ working, the expenditure during 
the year has been £9940 against an income of £9870, and with 
the close of the year there is still a cash balance in hand of 
£11,071. The number of members at the close of the year is 4910 
as against 4762 in 1883, showing an increase of 148. The chief 
increase in expenditure has been in en to wemetoved 
members, which have amounted to £3061, an increase of £1184 on 
e year; whilst the sick benefit payments show an 
increase of £171 over 1883, The total excess ot expenditure over 
the previous year has been £1142, the increased payments to out- 
of-work members and those on the sick list ret ws been slightly 
made up by a lessened outlay in other d ments, In ition 
to the details of the working of the ety, Mr. James Swift, 
the general secretary, has always something of interest to say on 
— and other matters. His review of the state . bc is, 
jowever, necessarily not a very encouraging one, as the following 
extract will show = inl 
“For the past seven it has been our t task to 
complain of the state of trade, seeing that d that time there 
has a number out of employ and on donation, whilst some 
who were in receipt of other benefits would have willingly worked 
had opportunity offered itself, but there being so many younger 
men in the market they were compelled to remain in enforced 
idleness for the apparent crime of being too far advanced in years 
to co in the race for life in the tage. The year 1884 
has been a repetition of that formerly complained about. 
Vacant situations have been difficult to meet with, the rule has 
been ing of hands, and those who have been in full 
em ent have cause to consider themselves fortunate, seeing 
was in securing other situations. The locomo- 
tive trade has been remarkably brisk, whilst many of these firms 
have orders still in hand that will keep them in full work for some 
time to come. Engineers’ tool makers have also been fairly well 
employed, whilst the recent improvements in cotton ery 
have made ample work for men accustomed to that branch of 
business. The general engi and millwright establishments 
have not been so fortunate, as it is only those who have laid them- 
selves out by ad modern tools and improvements to meet 
present = Agee that have been able to keep a complete staff 
of men fully employed. Others, who have depended upon their past 
earnings and a name or reputation for the good work formerly 
sy have found out that trade = not come to them —— 
present competitive , and as @ consequence the more 
advanced firms have secured the few orders that have been in the 
market, ipbui and marine engine works have experienced 
a depression even worse than that of 1878 and 1879. After 
these two years an improvement set in, which reached its 
highest point of propel in 1883, when the tonnage of vessels 
ae the Uni oe ena a aaas at 1, iver thw xg 
e relapse was as sudden as the prosperi' been previously 
as in 1884 it had fallen to 730,819 tons. These — are 0! 
sufficient contrast to show that the decline must have affected 
arge masses of workmen and privations severely felt by their fami- 
lies, whilst the downward ten: in wages could not be resisted 
in consequence. As a result of reduced wages and lower prices for 
iron or steel, it is estimated that ships can now be built for 25 per 
cent. less than they could be two years ago. So far as can be seen 
at present, however, there are no signs of a speedy revival in the 
i trade, for although the sea annually takes as its toll 
numbers of ships, there is still an abundance lying in ports 
i a 
Pe, here en enya may be oo asa fair ow arte 
general throughout the country. It was anticipa 
after the panic of 1878 and 1879 that we should experience the 
satisfaction of “‘ plenty of employment” for years tocome. Such 
hopes have not been realised, expressions are given utterance 
to, that this country has passed the zenith of its fame, and will 
have to give way to some other nation or people for commercial 
. Th ns may suit a given purpose, but when 
they come to be examined the very reverse is the case. Bad as 
le may be in the United Kingdom, it is worse in every other 
suphicediyh. liek ap aigbeting BE te tes Onpde or exctk: 
people's as on the Clyde or north- 
east coast, it is worse in France and Germany, where the builders 
are to an extent subsidised to compete with our craftsmen. The 
United States is in a far worse condition, which the most casual 
reader of ne will have read very frequently within the 
past months, Dur own colonies have sent appeals to the artisans 
of this country not to come out there in the t glutted state 
shitens ten sida MU AE omaphepradeh on Uolng wees ty fee 
e le employment as worse by far 
than the old country they have left.” 


Mr. Swift returns to the question, which he introduced pro- 
minently into his report last year, of a reduction of the hours of 
labour as a cure for the present industrial d ion. In com- 
menting upon his last report we took occasion to criticise the con- 
clusions to which he had arrived, and some correspondence in these 
columns from Mr. Swift was the result. He again argues his point 
as follows :— 

** Last year we discussed at some length in our report the need 
for a curtailment of the hours of labour. The facts which have 
been brought out in the recent discussions in favour of our 
su as an industrial population strengthen our views on 

uestion. The experience we have gained during the past 
thould convince us of the great need there is for an advance 

ing made in this direction. It has been demonstrated times out 
of number that men who show the slightest signs of age are 
discarded for those of more muscular powers and youthful 
appearance. Railway companies as a rule will not engage men 
over forty or forty-five years of age; bine aang bodies are 
follo in the same direction; private employers can only be 
ex to follow suit; whilst the State, on no consideration, 


artisans over forty-five years of for their 
Sedat ent arsenals, and the Civil Service Bin the door to 


all men over forty of age. We at the.same time have to 
on the other hand, with a of youths in 
ps sScedonbal thapemnted ja dapuoss sth ecan’e 
one company, a year, near 
men to make room for the youths r into manhood, - 
tion may relieve the country of a tion for a time, 


val remains the fact that 

of remain who cannot find employment. 

This state of* affairs is painful to admit, but being true it is our 

duty as to consider whether a remedy cannot be effected 
at the first favourable opportuni In all trade 

erally been a cause to w effect could be 





i 


Re is cnn asin Gar Mie cnn oh n= 














Fes. 13, 1885. PHE ENGINEER. ce 135 








Act have been less during the past year than for a long time 





penriveet " a a Re ae a rate ot real Rag of TENDERS. SOC OF ENGINEESS. 
resent de ion m ecept, if not in prac even Ahn ype a 
y the capital class or employers, eben th eoott't short time WELLINGTON WATERWORKS. Tux first ordi imine the ne of th be 
or reduction in hands owing to their stocks being so excessive. Contract No, 1,—Cast iron pipes and special castings, Mr. E.| the 5 st ordinary meeting 4 eld. Mendes. 3 + heres 7 = 
~~ Aas ry peda ~ i vail < ee wt ee psn =” Mgr Mo Pritchard, C.E., engineer, on and Birmingham. £ a the Town Mell, Woeuminster * The tome 3 pacar» for 184 
cons’ 8, ad. ul » 4 

ory forty ears, The quattbol uintaralty: orcocnte “teel€, whet J. Romans and Sons, Edinburgh .. .. .. .. .. 1410 7 0 was read, after which the President for the past year, Mr. Arthur 
Would have the state of the labour market to-day had such a Willey and Co,, Exeter .. .. .. 2. se «+ +. 1388 27 Rigg, member of the al Institution, &c., presented the pre- 
reform not been effected by the working classes themselves? We Seale ete nie eet miums of books awarded for papers read during that year. These 
have no hesitation in saying that were our trade only working the fe oan fe | ee ie we ne a ah = yb Engert, for his paper on ann he in a 
same hours as those in force prior to 1871 that we should have at Bishop Bros., Wellin (Tin quepgevaarrp pees ol og ) and their Remedy,” and to Mr. J. Corry Fell, ” Mr 
least 7 per cent, more members out of employ, the remaining Cochrane, Grove, and Co., Middlesbrough-on-Tees .. 1200 0 0 paper on ‘‘ Hard v. Soft Water for Manufacturing Purposes. . 
93 per cent. performing the extra work that eit dovehvb upon the Chas. Jordan and Sons, Ne Mon. .. .. .. 1172 0 0 Charles Gandon, M. Inst. C.E., &c., the President for 1885, then 
minority by the 54 hours system C. E. Firmstone Bros., Stourbridge .. .. .. -. 1159 0 0 delivered his inaugural address. After referring to the papers read 

Th, tien of td Aebeira ‘bin Tidibhl’ Gidbbebild’ ter Vesio T. Spittle (Limited), Newport, Mon, .. .. ». «» 1156 0 0 at the meetings of the Society during the last session, and the 

BN dat uced hours - vari, |. J: and 8. Roberts, West Bromwich ., .. .. -. 1128 4 0 summer visits to the Midland Railway Company’s locomotive 

ae and under various circumstances during the past year, with tIsca Foundry Company, Newport, Mon. .. .. .. 1017 0 0 works at Derby, the South Me titan Company’s new works 
~r ph ult of canoe, Bob a fea when tt of bag Ao yes sie of * Accepted, + Incomplete tender. at East Greenwich, and Messrs, Siemens oat ouke at Charl- : 
every- dnt Tite they ie Cha hy in strength. "Tha working” ‘ole ton, the President reviewed the present position of the profession, 
may be criticised severely for such views, but their reply is that a DARLASTON SEWERAGE WORKS. 


ee ee use of steel in place of iron 
good example and good laws must start somewhere in order to| Contract No. 3.—For the construction of cast iron and earthen- | £0F, structural and other purposes, as well as for heavy ordnanoe 
one over the earth, and our country ha beén in the van of | ware pipe sewers, manholes, boiler-house, cottage, tanks, filter armour-pla x? sal on = Pa ie 0 Sf the M ani 
all reforms, need not be afraid of such a reform as the working | beds, ejector chambers, and other works, Mr. E. Pritchard, C.E., “re a the a ae and Ta er am c are of is Metro- “ 
classes aspire to. When the Ten Hours Bill or the various Acts | engineer, London and Birmingham. poli way, the y Bridges, a improve- 


. ip 

relating to factories or workshops have been under discussion, the £ 6. 4. ments in the steam engine.. The address then dealt with water 

test opposition has been pe ah in Parliament against them. John Jowett, Lancashire .. .. .. .. .. «- 20,41216 9 engineering, and pointed out that piney is not the only essential 
Fess Acts, however, did not ruin the trade; it has flourished B. Corrin; and Sons, Wednesbury .. .. .. 19,26¢19 3 of a@ good water supply, but that quality and pressure are also 
more than ever under the so-called restrictions, The lead has G. B. Oh Koren tN alii at Se important elements; rivers are, as a rule, objectionable as a source 
since been followed by other foreign countries, and only last year | 3° mail and Sons, West Bromwich .. .. .. .- 17700 0 0 | Of Supply, om account of the danger of pollution, unless the supp! 
Acts relating to factories and hours of labour have been dis- EE ae ate Et RRL 9 3 crepe A steed heat pe age ees eto store Bi 
cussed or passed in Canada, Russia, Germany, Austria, and James Young, Skegness, Lincolnshire .. .. .. 16,070 0 0 formation, such as er: on, 18 preferable, ough recent 
India. Should any further change be made in this country, we | Cowdery and Sons, Newent, Gloucestershire... 15,738 0 0 | authorities have stated that such water is not always free from 
believe it will be soon followed by other nations, and the relative Cooke and Co., London .. .. .. .. -. +. ++ 15,650 0 0 pollution. ; 
positions be unchanged from what they are at present, We do W. H. R. Hill, Beckenham, Kent = .. .. .. «+ a 4 ; One important advantage of a good supply of water at high- 
claim, however, that we as workmen are not la under the v Scanttte Lote pants <0 GIRO Oe La 12907 10 0 pressure 18 — protection it affords against reer h aM 
most favourable hours rules, as our Australasian colinies have recog- John Jevons, Dudley .. .. .. .. .. .. 2. 14,645 1 7 oe men supplying by — oe tae sr a om 
nised only an eight hours per day regulation since 1858, Insome| *John Fereday, Wednesbury .. 14,376 8 0 oo —, made to the a of water —_ on the 
of the States of America there are laws on the statute book that A. 5 Geek oe et SO? See reser se house a its merits consid rs as com- 
eight hours per day shall be the limit at which their artisans or | George Law, Kidderminstor.. .. .. .. .. .. 18001 0 0 — | pared with sale by measure, which would necessitate an epauire 
servants shall work, and in one case a second edict was H. Hughes, Lower Gornal .. .. .. +. +. + oo . 2 system of meters, increasing the cost of distribution and collection, 


: to $H. Hughes, Lower Gornal .. .. .. «2 + + d inducing th to ise und! in the use of 
enforee such law, which had apparently been tampered with by| "withdrawn. Accopted. ‘{ Amended tander. | water. Om the vexed question of the monopoly of gas and water 
— tt _ of a a aoe << he fewer " —" supply, it was contended that it is doubtful whether any advan 
country it req' an amount of energy and de jon. aio wa % - - E 
sends Sul attcue eafecetoat a aera iee ae ie ae SE a SE 
as sgl abe ty weno , he § pass- | ConTRAct No, 1,—List of tenders for the supply of a pair of inst its being Masts bet Ab anabef ry 
ing at present, and what is the cause that creates the necessity for : A F against i 80 supplied ; e gas, 
such a change, that we may be fortified when the time arrives for a horizontal (wy ns ogg engines and boilers. at 


James Lemon, | thought there was no more reason for the supply being in the 
change to be attempted, and what we hope will be secured, at no M. Inst, C.E., e hands of local authorities than for such bodies to acquire rail- 














£ sd. A 
or ways, or to undertake the exclusive supply of bread or meat. 
Marretn te Babeogte, Wilcox, and Worthington, Landon .. -- 2) go | Some statistics were then given of the eapital employed in the 
The Savile-street Engineering Company, Sheffield .. 2255 0 0 United Kingdom on gas supply; as well as the consum of 
. q *The Lilleshall Company, oe Ss OSE OH ® coal, the quantity of gas supplied, and the rental derived from it. 
ENGINEERING Socrety, K1ne’s CoLtecr, Lonpon.—At a general The Grange Iron Company, Durham .. .. .. .. 1975 0 0 Great economies have been effected in the details of gas manu- 
meeting, held on Tuesday, February 10th, Mr. C. W. Atkinson Jas, Watt and Co,,London .. .. «. +. «+ +. 1975 0 0 facture, resulting in considerable reductions in prices, although 
read a paper on “Steel,” in which he dealt ly -with that eget Son, gore so eet te ne oe ps a2 great differences still exist between various gas undertakings, both 
metal as applied to cutting tools, describing in detail, with the aid W and J Brey: Sar oem Btadtve ht oh tls hie alge & in cost of plant and manufacture. Sanitary engin was 
of diagrams, the various modern improvements in its manufacture. Thomas Astbury and Son, Birmingham |. .. .. 1749 0 0 referred to as another branch of the profession belonging compara- 
The lecturer described Professor Hughes’ magnetic balance, as The Coalbrookdale pany, Maropthive suites ‘Nie SED Se tively to recent times, and, if taken to compri meager 
applied to testing purposes, explaining the enn of this Manlove, Alliott, Fryer, Co., Nottinghain.. .. 1712 0 0 and the warming and ventilating of as still requiring 
instrument, and directing attention to the reat vantages derived Thos, Horn and Sons, OM. +. as se ee oe 1677 0 0 much attention; the state of the Thames and other large rivers 
from its use. The paper was concluded with a review of the z- nee poe ame ane a rinee “aint! we — 8 . a reflection on the failure to utilise what should bea valuable 
chemical aspect of the subject, in which Mr, Atkinson gave an W. Abell, Derby _ ii 12 5 "5 q955 0.0 | fertiliser, instead of allowing it to become a nuisance. It was 
account of Sir Frederick Abel’s recent. experiments to determine Pollock and Macnab, Manchester _. .. .. .. .. 1649 0 0 inted out how frequently ventilation was a failure in large 
the chemical condition of the carbon in iron under various circum- 8. Kirk and Co., Sto PTremt: 0.) se whee va (30M OO buildings, while in ordinary dwellings the defects are still more 
stances. The paper was followed by an interesting discussion. Tangye and Co,, Birmingham... .. .. .. -- +» 1639 0 0 apparent. Defects also exist in house drainage in-most cases, and 
’ : . : John F paring Stalybridge, Lancashire 1610 0 0 no general im: ent can be looked for without legislative 
Rariway Acctpents.—According to the Board of Trade report Nayler and Co., Ord .. «. se se «+ «s «+ 1580 0 0 supervision. e pollution of air in towns was also alluded to, as 
upon the accidents on the railways in the United Kingdom during Henry Balfour ond So, Landon Pee a ae Tae fae ; ; the engineer may cooay aid in preventing it by the Gutenen’ of 
the nine months ending 30th September, 1884, there were in that Tiana. be ed : 190 0 0 smoke. In this connection the experiments mede by Dr. H. J. 
time reported 21 collisions between passenger trains or parts of F. Pearn and Co., Manchester... .. .. .. .. .. 1450 0 0 Russell on the atmosphere of London were referred to, as indicating 
passenger trains, by which 211 passengers and 7 servants were | Guy and Stevens, Kingston-on-Thames .. .. .. 143215 0 | other evils besides those arising from visible impurities of the air. 
njured; 40 collisions between passenger trains and gvods :or MM. WW. Hamemm, Biredtord,. 20: 20.) 0. .08,.00),,05 0 (248770, © Mr. Lowthian Bell’s estimates of the coal output of Great Britain 
mineral trains, &c., by which 107 ngers and 8 servants were Spencer and Co., Melksham, Wilts.. .. .. .. -. 1400 0 0 in 1882 were quoted to show that, with the exception of iron and 
injured; 16 collisions between matte (wales or parts of goods trains, — ao and Reg Paisley .. .. .. «. = I ; steel works, the greatest consumption of coal is for domestic purposes 
by which 5 servants were killed and 15 injured; 46 cases of Bradley and ont Wakefield... .. 1. 1. 1. 1201 0 0 and itis, consequently, in this direction that reform is most urgently 
passenger trains or parts of passsenger trains leaving the rails, by | Gimson and Co., Leicester .. .. .. :. :. :: 1187 0 0 | needed. ‘The last subject touched upon by the address was 
which 5 passengers and 4 servants were killed and 62 passengers Joseph Richmond and Co., London .. .. .. -. 1150 0 0 electrical engineering, as being one of the most remarkable events 
and 7 servants injured; 13 cases of goods trains or parts of goods F. Silvester and Co., Newcastle .. .. .. .. .. 113710 0 of the present century. both in its pplication to telegraphy and 
trains leaving the rails, by which 2 servants were killed and 5 J. E. Hainsworth, Dewsbury .. .. .. .. .. «- 11382 0 0 ite: fasthee development to electric lighting. That the electric 
injured; 8 cases of trains travellingin the wrong direction through ap bape Kidsgrove .. .. .. .. -. .. 1119 0 0 ight is at t eattagascer oe dnd ro incipled 
A sv oan :R. wand Son, London |. -. .. 2. .. 1. 794 0 0 | lightisat present somewhat under a cloud is due to unprincip 
points, by which 4 passengers and 10 servants were injured; 17 * : speculations of company-mongers and inventors, but there can be 
ty which 88 Phi. = yew pe hog a racks Ae _. as ? <r hr mesos no doubt that there is a vast field for its use. In referring to tele- 
which 86 passengers an servants were inj ; 94 cases o graph ; called increase i 
trains running over cattle or other obstructions on the line, in- eam a — 4 


volving injury to 4 passengers ; 41 cases of trains runningthrough | Rice MILLs ror THE East.—We understand that Messrs. Douglas pve tee rw tS tn trenton on niente 
gates at level crossings, causing the death of one person and | and Grant, of Kirkcaldy, are well employed at present on a branch 
injury to another, who were ing along the public road at the | of industry which by long practice they have made iarly their 
time; 4 cases of the bursting of boilers of engines, by which 1 | own—we mean the construction of rice mills, with all machinery of 
r was killed and 2 ngers and 3 servants were injured; | the most improved kind thatis required for the production of cargo] THE IRON, COAL, AND GENERAL TRADES 
bOI failures of axles, by which 24 passengers were killed, and 69 | rice and white rice. It is well to know that the principal millsin| OF BIRMINGHAM, WOLVERHAMPTON, ANL 
ngers and 4 servants injured; 1 failure of a brake a: tus, | British Burmah have for many years past been ay ag by this OTHER DISTRICTS 
By which 3 passengers were injured j : failures of coup! , in- | firm, as well as a number of others in Siam, Chili, New Zealand. . 
passengers 








Me pet fs Sy _ - *, tye 2 — 2 a yy ah —— = ear as S eae, ) t we believe (From our own Correspondent.) 
ri y which 7 servants were and 8 injured ; - | Messrs. Douglas and Grant are building mills in Singapore, Bangko! : : : 
Sigs of pes thon of the permanent way, involving injury to 1 | and Saigon, the last named being a very extensive concern. The aes ape printed myc pte t — i _s 


servant ; 6 slips in cuttings or embankments, causing the death of | senior ago of the Kirkcaldy firm was allover the East a year ago, 
1 passenger and 3 servants, and injury to 2 passengers an 2 when he visited all the principal rice growing districts. 


somewhat anxiously forecasting the probabilities of the future 
servants, 


duration of a campaign which is seriously interfering with business 
THE IMPERIAL BRazILIAN Navy.—In a recent number of | with the East and with the Mediterranean markets. The opini 
Tuk Society or ArTs.—At the third and final Cantor lecture of | Revista Maritima Brazileira is given a general list of the | expressed by some authorities that we have eighteen months’ work 
this course, on ‘Climate and its Relation to Health,” delivered at | ships of the Brazilian Navy, m which we extract the | ahead in attempting a pacification of the Soudan is received by 
the Society of Arts on Monday, 26th inst., Dr. Poore began by | fo! wees | particulars :—‘‘ The cons ironclad is the Riachuelo, | traders with feelings of regret and discomfort. Before the fall of 
again referring to Miquel’s experiments, which seemed to show that | launched in 1883, and built by Messrs. Samuda. She has | Khartoum, it had been ho that the obstacle to business offered 
the number o! arleneben in the air was always pi ionate to the | a tonnage of 5800, is built of steel, and has steel armour | by hostilities was likely to be early removed. That hope, however, 
density of population, The hospital wards, which were occupied | 10in. on the turrets and llin. on the sides. Her indicated horse- | has now had to be abandoned. 
the whole of the twenty-four hours, and where the aggregation of | power is 6000, s 16 knots, and she is armed with four Arm-| Theadditional orders for hardware stores which are early expected 
productive foci of microbes reached a maximum, the number was | strong guns of 20 tons each, six of 5} tons, and fifteen Nordenfelt | to be received from the Army Department, now that so much 
necessarily large. Many diseases which were probably caused by | machine guns. There are two ironclads, launched in 1876, of 3600 | activity has been suddenly occasioned, will go but a very little 
floating matter in the air were then in review. Hay fever | tons each, named Solimoes and Javary. They are built of iron, | way towards compensating for the loss of business arising from 
had been proved by Mr. Blackley to be caused—at least in his own | and have iron armour 13in. on the turrets and 12in. on the side. | the unrest. Manufacturers who are accustomed to contract with 
case—by pollen grains carried by the atmosphere. A notable instance | Their speed is 12 knots, and they are each armed with four Whit- | the Government Departments are anticipating the receipt of fresh 
of disease caused by fungoid spores was found in the potato disease. | worth of 25 tons each and four Nordenfelts. Two smaller | commands from that source. Already the Departments are 
This disease is due toa fungus preying upon the leaves and other | ironc are also of iron hulls—the first, the Bahia, built in 1865, ees to certain of the contractors in this district to push 
tissues of the potato plant, and there was scarcely room to doubt | is 928 tons, and has 4in. armour on the turret, 3in. on the side, | f the deliveries of the annual supplies previously on order. 
that the spores of this fungus might be carried by the air, and infect | and is armed with two Whitworth 7in. guns; the Maris a Barros} The carrying out of these instructions is here and there causing 
large districts. Epidemic influenza, which has not appeared in | is 1196 tons, and has 4in. armour, and carries two Whitworth 7in. | rather more rapid deliveries to be required of sheets for or 
this country since 1847, was certainly an aérial poison, and for | guns and two smooth-bore 68-pounders. Both these vessels have | and stamping p Apart from this business does not show 
suddenness of onset and extent of its ravages, it was com le to | a speed of 9 knots, and they are eighteen years old. A d more t than a week ago. Consumers seem less inclined 
the potato disease. There was scarcely room to doubt in the | ship, the Sete de Setembro, of 2179 tons, is plated with 4in. armour, | than ever to ite. The only satisfaction that remains is that 
face of recent evidence that the infective particles which are the | carries four Whitworth 9in. guns and four Nordenfelts, and has a | South Staff: ire is not alone, but that matters are equally as 
cause of small-pox may be carried some hundreds of thousands of | speed of 11 knots, She was launched in 1874, There are, in | bad, if not worse, in the other ironmaking centres. 
feet at least. The commonest of all diseases, consumption, or | addition to these, four small monitors for river service, built of | Some few further orders have recently arrived for sheets, bars, 
porhiins had been lately proved to be due toa bacillus, and, there- | wood plated with 4in. armour, each carrying a 7in. Whitworth gun | hoops, and other merchant sections from Australia, from certain of 
ore, for the future, must be looked upon as an infective er, | and having a _ of 7 knots. As regards unarmoured cruisers, | the South American markets, and from the East Indies, but no 
and not a local one. Many of the facts which had long been | the Brazilian Government has one of 4000 tons building, of improvement can be reported from either the United States or 
recognised and understood with regard to phthisis gave much support | to steam 154 knots, to ‘our Armstrong 12-ton guns, ten Canada. Trade with the European countries continues languid, 
to the theory of its infective nature, and chief among these was the | guns of Gin. bore, and twelve Nordenfelts. They have also seven | and the immediate future is regarded as discouraging. 
undoubted fact that mortality from phthisis was merpe fond cruisers built of wood, of which four are between 1400 and 2000/ The — orders that are placed by merchants are quickly 
tionate to overcrowding, ‘Soil was a climatic factor w: tons, and are armed with Armstrong and Whitworth rifled cannons | swallo up, and they make but little impression upon the 
considerable influence on health, especially when the combination | and Nordenfelts. Three vessels of about 750 tons each are armed | market. The thin sheet makers’ books make the best show, ship- 
of warmth, moisture, and decaying organic matter gave rise to} with Whitworth guns. The speed of these wooden vessels ranges | ping orders in their case being considerable, and delivery being much 
malaria, After alluding to the seoaieaitien of mountain climates, | from 9 to 124 knots, and most of them are of recent build. Of 7 
Dr. Poore concluded by saying that he had endeavoured in these | vessels of smaller size, the Nautical Gazette says, Brazil has seven | The demand for galvanising sheets does not materially increase, 
lectures to show that many diseases which we were apt to attribute | wooden and five iron gunboats ; and also five ‘composite gunboats | and bu are slow in authorising deliveries. Bar makers are 
to climate were in reality due to our ownignorance. A knowledge | in course of construction. She has in course of construction, at | only quietly supplied, and the hoop and angle-makers have not this 
of the laws of sanitation, and a strict application of those laws, has | Jarrow, five torpedo boats built of steel, to steam 18 knots, and | week booked any considerable number of new lines. Sales of 
greatly improved the hcalth of the British soldier both on home | over 100ft. in length. Three lo boats are building by Messrs. | Welsh bar and other small sizes of iron from the principality are 
and foreign stations, and a reference to the health — of the | Thorneycroft, but of these the dimensions are not given. Brazil | i 
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the best proof of what he had asserted with regard to | provides also for the training of her vied Siig, toh | 2 toatesbendey aious tee aiitieed ttoating nd led ta veneered 
army was proo! Ww! e pro’ or the seamen a& e ices were withou' rene s 
b climate, Apprendiz Marinhein, which completes the list,® , complaints this—Thursday—afternoon in Birmingham, Commen 
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1386 THE ENGINEER. 
bars were £5 10s.; average quality, £6 ; second-class, £6 10s.; and | carriages and the Imperial carriages of R for communication 
best, 710s. to 7. Sheets, i es, were £6 158; doubles, £7 5s.; | between different parts of the train. In the ester, Sheffield, 
and lattens, £8 Common boiler plates were £8 to £8 10s.; and i i there are ten indicators, with, in most 


and a partially manufactured form. Prices are very favourable to 
consumers, and there is e inducement to prefer the newer 
metal to iron whenever it wi et See eae 
The Staffordshire Steel and Ingot Iron Company, although its 
works are not yet in a state to re-start, is local orders 


laid down. 
ae nee naeny new Canes the week is the mani- 
festation of increased indi vendors of outside brands to 


t by reason of the difficulty 
which exists in getting consumers to accept deliveries. Makers 
under these circumstances do not care to further burden their 
order books. Prices are easy, i ‘or Derbyshire, North- 


f 


Re pee gee a ghee: war ee Reng rede > 
industries which su the needs of shipbuilders. Generally 
speaking, however, the ware trades continue in an unsatisfac- 
aa ro for electric lighting 

es for occupy an 
exceptional position, in that they are quite busy. 
Mechanics in the safe trade who were discharged at Christmas 
have not yet been taken on again, and those at work are engaged 
more upon Indian, South American, and Australian orders, carried 
over from last year, than upon business that has since come to hand. 
The Birmi ee ee ee ae 
well. It has madea profit on the past of ll. The 
directors propose to pay an ordinary dividend at the rate of 10 per 


cent. per annum, put to reserve, and carry forward to next 
year £482. 








NOTES FROM LANCASHIRE. 


t offer a most tempting 
inducement for tion, there is so little confidence in th 
future that buyers ae nti, te or hand-to-mouth 
to cover actual requirements. Except in one or two 
activity is being kept up, consumers see so little new 
that they are naturally cautious about ing, and in = 4 
cases entering into the contracts w! 


have held back 
are given out with the commencement of the , prefer 
ring rather, in the existi epressed state of the mar! to go on 
for the t with pure , as can see the iron is 
i The princi ocal and district makers of the better 


fs princi 
wwTithen of pig on cil behd to lato anton; but the absence of 
weight of orders coming forward is compelling 
secure business, if possible, at lower prices, and there 
1s. to 1s. 3d. per ton under the 
finished iron trade continues in a very d 


market on Tuesday, and business was flat through 
little disposition to buy 
and district brands quotations were firm at about 41s. to 
less 24, delivered equal to Manchester; but on the basis 
figures only occasional small orders are being got, and in some 
cases Lincolnshire iron is to have been sold at as low as 
40s. 3d. and 40s. 6d., less 24, for f qualities delivered equal 
to Manchester, with forge qualities to at about 6d. to 9d. 
per ton under these Outside of pig iron are easier 
to buy, good foundry Mi being offered here at 43s. 4d. 
net cash, with some forge qualities to be got at about 41s. 10d. For 
hematites there has been so little inquiry that prices have really not 
been tested, and quoted rates are practically only nominal. For 
manufactured iron the average basis of prices remains at about 
£5 10s. for good qualities of bars, £6 for , and £7 for sheets, 
delivered into the Manchester district; ers are, however, so 
short of work that there is a disposition to give way slightly upon 
these figures to secure orders. 

In bridge and girder work there have been some tolerably good 
orders given out chiefly for railway construction, and locomotive 
and railway carriage builders are still kept busy, but outside this 
class of work, except in a few special branches, a decided slacken- 
ing off continues to be m any new work is being keenly 
sought after at very low prices. With regard to the trades union 
societies connected with the ns See of industry, I 
may add that further particulars I have able to gather indi- 
cate that their position in some instances is even worse than I 
ney out last week. Weekly levies from employed members 

ve been raised sf a cent. to meet the heavy expenditure 
entailed to sui ose out of work, and in some instances 
the funds have drawn upon to such an extent as in one or two 
cases to practically exhaust their available resources. 

Messrs. Deakin Parker and Co., of Manchester, have recently 
introduced an engine of the vertical inverted tandem 


‘ ially designed for electric lighting, which See 
pie dn oy ‘io cain teadeegueerapiake te geek 
on the top of the engine frame, and the high-pressure, above, 


1s separated from the low-pressure cylinder by a 

containing the glands, &c. One valve spindle goes through 
valve chests, and works both slide valves. The crank shaft is of 
steel and fitted with balance weights, and the bearing surfaces 
throughout are very large. These engines, I understand, have 
been run as high as 280 revolutions per minute with perfect 


steadiness. 
The new refreshment saloon carriages recently built by the 


Manchester and Sheffield Railway Company have been fitted by Mr. 
John Faulkner, of Manchester, with his system of Altandie electric 
bells; similar to those provided for her Majesty's royal saloon 


; | fire are naturally mee’ with a lessened inqui 
result of the mild weather ; reine the depression in the 


sixteen | tity of round coal now being 


- | £762,401 ; 





cases, double indications. 

The Manchester ‘‘ Joule” Club, which has taken up the work of 
the old Scientific and Mechanical Society, held its second annual 
meeting on Wednesday, and Mr. ©. 8. Allott, C.E., was elected 
president, and Mr. W. E. Heys vice-president for the ensuing 
year, Mr. R. Sowood, who has acted as secretary for both societies 

i re-elected to the 


since their commencement, being unanimo' 
post he has so well filled. 
The promoters of the Manchester Ship Canal are now threatened 


with opposition to their scheme from a quarter which previously 
was little suspected. The ietors of the Bridgewater — 
tion, who, I understand, will be scheduled in the Ship Canal 

as having entered into an ¢ to sell their to the 


Ship Canal Company when the Bill was Ropages ’ troduced, 
have since then taken initiatory steps, of w a brief outline has 


been given in THE ENGINEER, for improving their own means of 


navigation with the view of meeting the trade requirements of | Gosforth show 


Manchester, and in ence a d ition is to be 
offered to the scheme put forward by the promoters of the Man- 
chester Ship Canal. 

In the coal trade there is a continued falling-off in the demand 
for all descriptions of round coal. The better qualities for berg 
as the 
branches of ind: preciably affecting th atte 
using es of industry is iably affecting the ‘or 
the common sorts for pas am and steam purposes. Pits are 
not working more than four to five days a week, and in most cases 
stocks are being put down. The quoted list rates are without 
material change; but there is a general want of firmness in 
prices, and to effect clearances of stocks ial quotations 
are made which in some cases are extrem low. At the 
it mouth best coal can be got at from 8s. 6d. to 9%s.; 

Ms. to 7s. 6d.; and common, 5s. 6d. to 6s. per ton. Engine fu 
moves off fairly well, but notwithstanding the lessened ae 
screened, there is no scarcity of sup- 

i og my pe eee Rdg oh ty g pe, See wg 

. Burgy at the pit mouth averages 4s. 6d. to 5s.; slack, 
3s. 9d. to 4s.; and common, 2s. 6d. to 3s. per ton. 

Steam coal for shipment still meets with a moderate demand, 
but prices are low, common qualities delivered at the high level, 

i or the m Docks, being offered at 7s., with best 
qualities fetching 7s. 3d. to 7s. 6d. per ton. 

Barrow.—No can be noted in the condition of the 
hematite pig iron e of this district. Orders are very limited 
in number, and the tonnage of pig iron which is changing hands is 

i iderable. In some parts of the district makers are 
ing out some of the furnaces which are in blast, and it is 
before next week, the output of the works in the district 
will be reduced by fully 2500 tons per week. The home demand is 
pa ee reer ey ape a gener me teem Ne eng od 
ww. The value of iron is easier, quotations representing 44s. per ton 
for mixed parcels of Bessemer iron net at works, and 42s, per ton for 
forge iron. Stocks remain large but are not being Gconeiend. 
The steel trade shows no new feature, orders are not given out with 
much spirit, and makers are not generally well sold forward. It is 
evident that the output of the mills is grea 
now experienced, and that only irregular time can be worked, unless 


new trade comes to hand in greater than at present. 
The engineering trade is quiet, but the works hed es better 
employed than were year, and in the department 


they 
ny Cerys senile ally = a Iron ship- 
ers have not booked many new orders during the past month 
or two, but their are certainly an improvement on late 
experiences. Iron ore slow in sale at from 8s. 6d. to 10s. per ton. 
Coal and coke steady. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue Board of Trade returns for the month of the year 
were awaited with considerable interest, in the expectation that 
they would show some decided change for the better in those pro- 
ductions in = wom —— The — it as i — 
appointing. ‘anuary o! we a value 3 
last month only £239,839; coal, £831,616, as compared with 

pig iron, £175,493, against £123,980; bar, angle, &c., 
i 858; railroad, £319,859, agai 699 ; 


£98, 
£30,295 ; steam 
£382,210 and £312,124 ; other descriptions of ditto, £757 281 and 
£552,807 ; plate and plated and gilt wares, £26,143 and 21) 
h wire and apparatus connected therewith, £280,076 and 
case, it will be seen, larger values were sent in 
of 1884 than 


s, the eee eed 
lus, for example, 

01,105 in January, 1884, to £223,992 in January, 
1885 ; or age from £170,110, to £298 

Iron. ore, on the other » has fallen from £214,916, to £181,401, 

while iron bars have increased from £40,085 to £52,052 ; bars 

factured creased from £218,117 to £160,235. Steel 

i ly, from £7130 to 


hava 
t—has increased considerabl 
094. is, no doubt, the — known as Swedish 


£12. 
Bessemer, and, cutlery again sho e field for various 
an 





Hardware and cw = show a continuous e:— 
£341,982, £283,446, 839 
January, 1883-84 British Possessions in’South 
tine ic show increases, 
, All other markets have 
decreased—Germany, from £11,283 to £10,235; Holland, from 
£6400 to £4276; France, from £13,085 to £11,142; Spain and 
Canaries, from £9828 to ££7394; the United States, from £31,564 
to £29,873; Foreign West Indies, from £4 £2871; 
from £20,291 to £11,707; British ‘North America, from £9052 
£6953; Australasia, from £61,140 to £49,807; other countries from 
£78,389 to £59,987. 
In steel rails aie « of potion nae trading are —_ 
more serious, the ue e an’ ly 
631, as compared with £213,202 and £415,103 for the corre- 
ing month of 1884 and 1883. Russia, Sweden and Norway 
y, Holland, Spain, and Canaries—which took a value of 
£11,838 in January, 1884—lItaly, and » have done no 
business this year as yet. The United States fell from £10,062 to 
SS ae eae Ba ea 
: tine i , 396. ‘an 
of 1883 these four markets took ively £33,661, £25,783, 
£14,319, and £46,963, British North which took a value 
of 465 in January, 1883, was blank for yb Rge hey 
last in a custom extent of £24,599. British 


month was again a er to the 
Possessions in South Africa for the month of the three 
had £32,964, £6136, and ; British East i 


years JOS, 3 
pd £51,253, and £26,965; Australasia, £66,325, £46,367, 

i lent to which the 
velling cst mee ni "ser 
remarkably busy little p great manufacturers seem to 
have no end of orders, principally for North and South America. 
In goods of low and medium q' ee Se 
driven Sheffield out of the market, but the higher and finer qualities 
seem to be beyond them here, and Sheffield need fear no competi 
tion in that line.” 

South and West Yorkshire collieries have sent to Hull during 


1884 


N with 9832 tons, 
tons less than in January, 1884. 


The falling-off is, no doubt, 


in the respective months of | i 
i Africa, 


azil, | 8 
to 











. a Sa 

ve show # united 

increase of 15,118 tons; the chief are shown by four 
, whose -off ex: 6000 tons. 

Most of the to above has been to foreign 
countries. had the heaviest 9706 tons; 
France, 5045 tons; k, 4376 tons; Sweden and Ni '. 
3890 tons; Belgium, 3601 tons; East Indies. and 


1920 tons. Russia—north—took 4261 tons 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE ironmasters’ ret for Ji showing 
had the effect of further 
not yet inclined to in quanti 


34s. Od. per ton 
delivery. What little business is 
erchants, and % 


that stocks had 
last, and have 
the . Consumers 
, and they do not asa rule 
or apy deg as rs 
done at presen 
deli merchan‘ 
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is al 
bottom boards pe sf gps | the workmen 
hammer, to facilitate the release of 
material and construction 
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vow Toaneeggay be is that of and mine barrows for 
blast furnaces. Here the lightness of the steel in proportion to its 
strength is a useful characteristic. Yet another is to make 
See nanee Eins toe conpeening Site. ©: Gieaashary ten 
rakes are continually in use for scraping the salt from the bottom 
of the pan as it is precipitated thereon. This means a necessity to 


recover there is no doubt but that a rapid developm 

steel ind will take place, and the more time the 

more the | will know what a public benefactor it Es lost in 
omas. 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

eee og ag apnoea wap mga lp 

d in the course of bead pir tenon 
little business of any oping on 
le the quotations are still on the 

decline. ‘tte te chipping demand for iron has 

Reade we ie teoee “9 uch 

‘or delivery o n during e 8) mi 

smaller than was anticipated. past week 

the shipments have ao ee eeainaaes to 

6505 tons, as compared with 8833 in th 

week, and in the co; 

There are ninety-three furnaces in ¥ cen gh com- 


pared with ninety-seven at the same time last 
year, and as the output considerably exceeds _ 


exhibits an Sona for the week of fully 2000 
tons, the largest addition that has taken place for 
— months. 

usiness was done in the warrant market on 
Peiey a tn 34 per ton for cash. On Monday 
the price receded to 41s, id. while the pees 
tions on Tuesday were 41s. hd. to 41s. 2d. cash. 
Business was ae, on Wednesday at 41s, 1d. to 
41s. O}d. and 41s. 14d. cash. To-day—Thursday 
—the tone was slightly firmer, with business w 
to 41s, 3d. cash, closing with sellers at 41s. 


cash, 

As a result of the backward demand, the prices 
of makers’ iron are lower this week, as follow :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
528.; No. 3, 47s.; Coltness, 55s, and 51s.; 

i. 56s. and 5is. 6d.; omnes 51s. and 
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from the Clyde included to the value 
of £19,000, chiefly sugar-crushing, of which 
£18, 000 worth went to Brisbane, and the rest to 
Trinidad. There was besides £5700 worth of 
sewing machines, £2000 steel goods, and £13,000 
iron manufactures. 

At the steel works a fair business is passing, 
| the prospect is, on the whole, not unsatis- 


The will of the late Mr. Thomas Ellis, iron 
naw Coatbridge, has been proved at 


The notice of a reduction of wages which 
caused a strike of iron moulders at Bo'ness about 
ten days ago has now been withdrawn, and the 
dispute is practically at an end. At Johnstone | , 


pe gh Mg nyshir for a violation of the eighth 
of the Regulation Act by 


prosecuting barrister, and a long array were pre- 
sent to aor or take ler in the case. Unfortu- 
bw manager ot present himself, and 
the ‘uly was adjourned. It is most desirable 


that an end, one way os the other, should be 
ieoecht about of this vexed question. The col- 
Fans, Spon $0. mean eines hg g penta 


be conducted at working tim 
—— and the Home scanty" thin 


ws, coal a Ag has not recovered its tone yet, 
os peer are opening well, and the 
oe ere val enterprise in connection 
with the East are congratulatory matters for our 
coalowners. I shall not be at all surprised at an 
increase in price 0 a good deal of spirit in the 
trade this some good Govern- 
ment contracts have been booked. This week a 
total of 100,000 tons for the Admiralty was 
secured by the Glamorgan Coal Company, Tylor 
and Co., the Dowlais Company, and Lockett and 
Co, A good deal of activity is shown at Merthyr 
Vale, is Navigation, arthfa, Plymouth, 
and Dowlais Collieries. The house collieries do 
not share this activity, as can be seen at a glance 
> | by oo eens the —_ , ine Cardiff, where a g 


a 


deal 
hire coal has been lying of late, 
though often at low rates. Coke is somewhat 
dull, and so also is small steam, which is again 
i to inconvenience coalowners. 
ere is little c e to record in the state of 
the iron and steeltrade. It isrumoured that one 
of the Dowlais agents has had the appointment 
of manager at Rhymney, but I am not able to 
confirm it yet. If so, the selection is a one. 
On Monday the Bessemer works at Cyfarthfa 
were put into action, and the converters, blowing 
engines, &c., answered admirably—as might have 
ne an ant the best work of Tannett, 
Walker, and Co., and loway and Co., of Leeds. 
I have never seen such fine machinery at any steel 
works. The chief one at Cyfarthfa is un- 
limited sage # be apply 5 the next, the latest 
machinery. an immense capital, and 
it will be coun that Optasthts will be able to do 
more than hold its own. ee of some of 
the limited companies. uantities of 


_ tne beet are lenving 3 Bhim ie which 
wet fiameatiod tled, and will soon 


oe Pag the = pe or as as Penydarran—that is 
brushed away. I hear that the same energetic 
contractor who has ht Plymouth has 
bought Abernant Works. veral yet remain, 
, Treforest, and Liwyd » and the 
sooner the castings are in the furnace and the 
ground utilised the better. Thereis no ar gcd 
of revival of the old iron works. The blow 
has been a preference for steel bars for tin-plate. 
Of late an improvement has set in with regard 
to tin-plate’in respect of quantity; prices remain 
about the same. 
An explosion of gas occurred at the Park pit, 





the master engineers have intimated a red 
of 1s, a week on the wages of all their ekilled 
workmen. The employers deemed the reduction 
absolutely essential in the present condition of 
business, and it is not expected that it will meet 
with any opposition of consequence, 

Several contracts for gas coal are now comi: 
into the market. Cannel is still in request, an 
likely to continue so until Scotch gas makers 


necessity for a high illuminating standard of gas. 
The gas tar and ammoniacal liquor of gasworks is 
not in such demand as they were in some former 
times; but companies are still for the most part 
— to dispose of them in a satisfactory 


The cael trade is in a fairly active state. The 
shi, demand is such that the total quantity 
exceeds that of last year up till now. 
This week, however, there appears to be less 
doing in the export di ent. The v. ts 
included 6453 tons at the Queen’s Dock 
4501 tons at Troon, 8420 at Ayr, 3llat Snes | 
ee nahn eae oe In po a ge At 

@ prices are nom ly wit out change t 
Leith the railway transit rates are 
against the extension of the e, t owed 
being superior facilities at some of the other 
Firth of Forth and Fife ports. 

Several fresh contracts have been with 
Clyde shipbuilders in the course of t! it few 
days, but there is still a great lack of employment 
he sping tad of the Clyde during th 

le e Clyde the 
month of —z has been very satisfac » 

regards bulk, ough the freights have 
much below the mark. The month’s nivale 
embraced 125 vessels of 112,348 tons, against 124 
vessels of 106,386 tons in the same month of last 
Ph ‘the sailings were 138 vessels and 
360 tons, com: with 117 vessels and 

a 990 tons in January, 1884, 








WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 
A SPECIAL meeting of the directors and share- 


, on Tuesday, injuring ee men, one 
a The cause was an ae 8 coming 
in contact with an eee aa — he colliers there 
work with an ordinary 

A testimonial is bei “ up for Mr. David 
Evans, Rhymney, and is warmly supported. 








A Surp Ramway ror Canapa.—There is a 
narrow neck of lani between that portion of the 
Gulf of St. Lawrence which is south of Prince 
Edward Island and the Bay of Fundy; itis about 
17 miles in width. A canal through this isthmus 
would save 600 miles of dangerous coast naviga- 
tion in passing from the St. Lawrence to St. John, 
New Brunswick, Portland, and Boston. It is, 
however, said . have been proved that there is a 
difference in the tidal levels of the two bays of 
about 17ft., and that the eo of Fundy water 
contains alluvial matter in suc quantities that it 
would silt up any canal if made. A ship railway 


is now The question has received 
careful consideration, and in 1882 the Dominion 
Government of agreed to give a subsily 


of £30,000 annually for twenty-five years to the 
g | railway when completed. The scheme has been 
submitted to Mr. John Fowler, by whom the 
details of constructing and working the line have 
been considered and approved, and he has con- 
— ~ -4 taal tet ‘ The railway 
run thro a evel country, and 
will be laid with four lines ve rails, seer Wank 
the cradles in which the — are placed will be 
conveyed. Thesteamers and sailing vessels to be 
will be limited to 1000 tons register, 
and they will be of the class which, having small 
draught of water, are adapted for lake and inland 
navigation. These are necessarily unsuited to 
the stormy weather and the navigation ele | the 
Atlantic—hence the advantage of the proposed 
mode of transit. Mr. Fowler says: ‘A ship 
railway, as here designed, is but a combination of 
a marine railway, or patent slip, on a large scale, 
with the hydraulic ship lift, oth of which are 
in use in rol yng of the world. The only 
novelty introdw in this instance is in the 
length of the marine one and the consequent 
of | wer instead of the usual 





holders of the Taff Vale Railway was held in stationary en ines, rol ers, chains and inclined 
Bristol this week. After a very explanation | planes. ifting of vessels with ‘oes is now 
by the chairman of the features of the Rago a of common occurrence, even with double the 
mation Bill, the meeting the same. | tonnage contemplated to be lifted on your rail- 
One of the shareholders, it is a a ee oe doing any injury or subjecting the 
iaecld bo bajeamed ors mech." tin. to to withstand ve peng oe Tre 
. in the ocean. 
the made a most exhaustive statement S od “the 


rine sr which was supported 
er. 
It was well shown that the Taff differed in one 


marked respect from our railways in general, It 
ad @ great coal railway. and goods 
, and hence the a tion with 


the docks was a natural one and to be desired, 
and the control of both docks and railway by one 
director a matter of urgent moment. At the 
Bristol meeting the new railway schemes in con- 
nection with the docks were ved. I am 
sorry to state that there is a d culty with the 
men and the contractors of the New Dock, 
ora 4 <=  Gwuxine “ee” The cause is 
chiefly, I hear, ow: a‘ e ute, and 
is not likely to be a ong one. +o 

A curious phase of the shot-firing test case took 
place this week. It had been arranged to try the 





marine tonnage of Canada and Sone 
position of this railway, which will obviate the 
necessity of weathering Cape Canso and Ca) 
Sable and the ocean coast of Nova Scotia, thereby 
saving 600 miles of di it navigation Seolaniuens 
and sailing vessels pursuing their course from the 
chief cities of on to St. John and the United 
States ports, I should think the commercial 
success of your undertaking to be unquestion- 
able.” Mr. Fowler adds that he has examined 
in detail the estimates of Messrs. James Perry 
and Co., and also of Sir W. G. Armstrong and 
Co., and is of opinion that the sum of £650,000 
is quite ample to cover the entire cost of "the 
line, with all the engineering, administration, 
interest and financing, as well as working capital, 
and believes that the contractors will out 
the works with credit to themselves and all 
concerned, 2 


THE PATENT JOURNAL. 


Condensed from the — os the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent- -office Sales Department, for Patent Specifications, 
have caused much wnnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, — of 
giving the proper vere of The 

mistake has been. made by looking at THE Boonen 
Index, and giving the se Pre there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number a the Specijication. 


Applications for Letters Patent. 
*,* When patents have been “ communicated,” the 
*name and address of the communicating party are 
printed in italics. 


8rd February, 1885. 

1458, Sprwwinc and Dovsiine Macuryes, G. Bernhardt, 
Manchester. 

1459. Pressure in Hypravtic Mains of Retort 
Houses, F. Morris and J. L. Cloudsley, London, 
1460. gg and Smoke Consumine, J. W. 
Holden, Withington. 

1461, Brick-currine Tastes, A. L. Lineff and W. 
Jones, London. 

1462, Paper-MAKING Macuines, T. Rowland, Halifax. 

1463. Dressine, &c., MeTaL Castinos, M. Swain, Man- 
chester. 

1464. TenTexIne Macuines, H. Avison, Halifax. 

_ Pumps fer DRAWING BEER, &c., "J. Merritt and 


1466. BorrLes on BorrLixe Beer, &., R. Mayall, 
jun., Liverpool. 

1467. HamMERLESs Guys and Ruries, J. W. Small- 
man, Nuneaton. 

1468. Desks for Art Scnoois, &c., F. W. Martin, Bir- 








ming 
1469. Trorena Domrnogs, T. L. Towler, Birmingham. 
1470. BREECH-LOADING SMALL-ARMs, J. Co: 


x, Birming- 

1471. Fiver, W. , Manchester. 

1472. Proputsion of Vesse_s, W. Barber, Manchester. 

1478. TanpEM VELOCIPEDES, 8. Lee and W. McWilliam, 
London, 

1474. Drrvinc Gear of Tanpem VeELociPepes, 8. Lee 
and W. McWilliam, London. 

1475. Currine Fixes, &c., A. shardlow, London. 

1476. Quick and Easy Access to TaLL CuIMNEYs, &c., 
W. Walton, Sunderland. 

1477. a the Deep and aoe Rounp 
Corners, J. McGuirl and H. Currie, M 

1478. IGNITING APPARATUS for Gas hiowee ENGINES, 

illiamson, U. 


. King, J. Malam, and W. A. 
Ireland, Southport. | 


1479. TUBES for Cap Spinninc, &., Macuives, H. 
Ilingw J. Binns, and J. Kelly, London. 

1480. AUTOMATICALLY STOPPING GILL, &., DRAWING 
Boxes, H. Ulingworth and J. Tarbotton, London. 

1481. TRAWLING Apparatus, 8S. Kemp, London. 

1482. Keepinc Coo. DyNaMo-ELECTRIC, &c., MACHINES, 
A. Lumley, London. 

1483. SEL¥-acTING TwENTY-FouR Hover Duiat, G. T. 
Forbes, Streatham. 

1484, TROUSER Suspenpers, G. Walker.-—(W. Green- 
shields, New Zealand.) 

1485. Fixinc CanDLE in CANDLESTICK by means of a 
STEEL Srrinc, W. Henderson, Cumberland. 

7“ UNIVERSAL SMOKE PREVENTER, H. brown, Lon- 

on. 

1487. Hyorenic Lamp O11, A. Wright, London. 

1488. Domestic and other Frre-piaces, J. Kennison, 
London, 

1489. Capirttary Fitters, J. C. Mewburn.—(J. 4. 
Tupper, United States.) 

1490. CinpER Sirrino Apparatus for use with Pan 
CLoset, J. Devey, London. 

1491. VeLocirepes, J. Haukins, jun., Walsall. 

1492. Fomseator, F. Rosher, toudon. 

1493. Fixuye HanpLe Kyoxss of Doors to the Latcu 
aes J. UD. Morrison, jun., and A. kumley, 

don. 

1494. Kotary Encines, H. T. Liversedge, London. 

1495. Borries for Bexx, &c., W. G. Mou, Liverpvuul. 

1496. Fountain Pens, P. E. Wirt, London. 

1497. SPREADING, &., Hemp, &c., A. V. Newton.—(J. 
Good, U.S.) 

1498. Epes-sertixc and other Currmxe Toots for 
Trimmine Boots and SHozs, 8. Keats, London. 

1499, InveRTeD Gas-BURNER, D. W. Sugg, London. 

15.0. ComBinep Cicar and Movrurtece, L. A. Groth. 
—+(G. Kreglinger, Germany.) 

1501. Water Meter, L. A. Groth.—(P. Tarda, Spain.) 

1502. Hoxiprnc Price-Lists, &., L. A. Gruth.—(0. 
Dietze, Germany.) 

1503. Ercuinc and its Repropucrion by Puxoro- 
Gcrapuy, L, A. Groth.—(Dr. B. Alvert, Germany.) 

1504. Winpows and Wrnpow Mecnanisms, O. Flagstad, 


London. 

1505. Exrecrric Barreriges, W. R. Lake.—(H. L. Bre- 
voort and J. L. Koberts, U.S.) 

1506. Unions or Coup.ines for Pirzs, N. Thompson, 

mdon. 

1507. Screens for Puriryinc Macuinzry, H. Simon, 
London. 

1508. Hats, J. i —(A. Crespin, France.) 

1509. Gas Heaters, I. Spielmann, London. 

1510. Fitters, F. R. Lipscombe, Londen. 

1511, Macuriye for Hautrne Nets, A. Joss, R. Towns, 
A. Kynoch, and W. Reid, G iw. 

1512. PappLE WHEELS, A. Joss, R. Towns, A. Kynoch, 
and W. Reid, @ Ww. 

1518. Mera. Tupes, B. Evered, London. 

1514. Gas Lamps or Burners, F. H. Wenham, London. 

1515, Propuoine FacsimILe Copizs of WRITINGS, &c., 
F. Friend, London, 


4th February, 1885. 


1516. Boxine Groves, L. Jeyes, London. 

1517. Steps for Roap Canrriaces, J. G. Harrison, 
Birmingham. 

=" Doveron Fasteners, J. T. M. Burgess, Birming- 


1519. Macutnes for WasHING Woot, &c., J. and F. W. 
Petrie, Rochdale. 
1520. Funnets or Tun Disnes, G. T. Neville, Bir- 


min, e 

1521, peanase or Sprinc Mattresses, I. Chorlton 
and G. L. Scott, London. 

1522. Lavatory Appiiance, F. Cunliffe, Manchester. 

1523. VerticaL Sream Boivers, A. M. Brown, Ipswich. 

1524. Vioiins, I, Glazeb: 90k, Birmingham, 

1525. Railway SLEEPER and SOLE Piate, W. Scott, 
Newcastle-on-Tyne. 

1526. Conrecrionery, R. Service, Dalry. 

1527. Rartway Foo S1enats, M. Ingram, Manchester. 

1528. Disrriputine, &c., Stamps, &c., H. B. Barlow, 
Manchester. 

1529. FisH-pLaTes or Jornt Fasteners, W. Corteen, 
London. 

1530. Recutatine the Tension of a Continvous SHEET 
of Paper in Rotary Macuings, &c., R. C. Annan, 
South Shields. 

1581. ENaBLinc BorH the O_p System and the New 
System of Time to be InpicaTEp on the Same D1t, 
E. Obrecht, London. 

1532. FeEpING CLosE and Open Frrepiaces with 
Fue, R. Canham, London. 

1538, MERCURIAL Pops, W. F. Donkin, London. 

1584. Preservinc Meat, C. Russell. Losasso, 
Calcutta.) 

1535. Inpicatrne the Posrrion of Rarmway Ponts, T. 
Isherwood, London. 

1536. Hat Leatuers, C. Schofield, London. 

1537. AuromatTic Rz-opentnc of TorPepo InpicaTING 
Liouts, J. 8. Comrie, London. 





| 1588. Stays for Recu.atixe, &c., the Opentine of CasE- 


MENTS, &c., W. Brew, London, 





1539. Arracuinc Kyoss to Hanpizs, J. Walker and 
H. B. Worsey, London. 

1540. CENTRIFUGAL Macutnes for Drvine Sucaz, &c., 
G. Fletcher and W. 

1541. CewrRivvcaL Macuinss, G. Fletcher, London. 

1542. Rotter MILL, G. , London. 

1543. Burrons, &c., C. H. Newey, London. 

1544. Drivine Gear for Yuoomesende Ford, London. 

1545. Boats ProrpeLLep by MECHANISM OPERATED by 
the Feet, C. M. Linley and J. , London. 

1546. Lamps for VeLocirepes, J. 8. London. 

1547. Sarery Fasrenine for Broocugs, H. M. Green, 
London. 

1548, Matrresses, G. D. Peters, London. 

1549. VEssELs seh oe NAVIGATION, nw. BR. Lake.— 


(B. EB. Faleonne 5 | 
=> TREATING bs Justice.(G. Holgate, United 


tes.) 
1551. Barres, E. Lacemann, London. 
1552, Arracnine RuppERs to "Boats, vA. T. Frampton, 
East Molesey. 
1553. Propucine, &c., CHLORINATED DIMETHYLPARA- 
on H. E. Newton.—(2. Méhlau, 


Germany.) 
ny Coss Paseme, Z. M. Na a 
. Benzouine Lamps, T. K 

isse. Makino CornRvUGATED Tubes, 8. Tox. 4 

1557. SeL¥-actrxe Stay for Hincep Lips, T. Monteath, 
London. 

1558. ConstrucTING Stanparps for Wire Fexcise, W. 
H. and F. Brooks, London. 

1559. WATERPROOF Garments, J. Bates, London. 

=. cota Tennis, &c., Bats, G. H. Kenning, 

mdon. - 

1561. Canpizs, &c., J. 8. Macin‘ shfield. 

1562, Expansion Gzar, H. K a) Proell, Ger- 
many. 

1563. a Prorerty from Tuizves, F. M. 
Gowan, London. 

1564. Prorectine Piaces and Property from THIEVES, 
&c., F, M. Gowan, London. 

1565. Fitter, A. M. Clark.—(D. a —_ States.) 

1566. OscrLLaTinG Steam Encines, A. M. Clark.—{C. 
P. Waldron, United States.) 

1567. Borriinc Beer, &c., E. R. Southby and W. T. 
Ramsden, London. 

a oe SappLes for Bicyciss, &c., J. A. Lamplugh, 


1569. Gattame Batrenizs, W. J. 8. Barber-Starkey, 
London. 


5th February, 1885. 
1570. CLrocx-watcu Diats, F. L. Phillips, Birming- 


1571. Poxcumxa Macutiyes, J. Walker and J. Austin, 


1572. Beveme, L Briggs, F. Holloway, and H. D. 
Kendall, Birmingham. 

1573. ALLoy for MERCURIAL Gitp1sc, G. Lowe and H. 
Levetus, Birmingham. 

1574, AXLE-BEARINGS of Vetocipzpes, A. Burdess, 


don. 

1575. Tomeuene the Bearrncs of Srinpizs, &c., J. 
Marsh, Manchester. 

1576. Currie Exupricat Hoes in Merar, R. K. 
Jones, Liverpool. 

1577. Economisine Space Occuriep by Mortice Door 
Locks, , F. J. Commin, Exeter. 

1578. Pistons of Marine Compounp STEAM ENGINEs, 
J. Peacock and G. H. Harland, Hull. 

1579. Sarery Ramtway CarRiace and Truck Con- 
yeEctor, J. Aldous, H. J. Thomas, and E, Aldous, 
Colchester. 

1580. Preventinc Water in ResERvorrs and Pires 
becoming Stacnant, &c., A. B. Lorenz, 

1581. Compounp Carson Moror, C. Kempster, jun. “ 
Great Ness. 

1582. Steam Cy.inpers, &c., W. J. Norris and T. 
Hosking, London. 

1583. ere. &c., Exrecrric Currents, W. P. 
Thompson.—(A. G. . Waterhouse, Canada.) 

“_ REFLECTORS for Lamps, 4c., A. R. Burman and 

A. 8. Caine, Live 

1585. RELEASING FISHING TACKLE from the Bovaus of 
Trees, &c., C. Kempster, jun., Great Ness. 

1586. Pumps, F. Ball and W. Horton, Birmingham. 

1587. Crocuet Hook Hanp.es, C. James, —— 

1588. Batt Bearinos for Bicycies, &c., W. and W. 
Stokes, Birmingham. 

1589, Deeaseuecee Sanp and other Mareriat, A. 
Roberts, London. 

1590. Nur Locks, A, T. Allen and H. Cavill, London. 

1591. Weavine Pire Douste, &€., J. Schofield and G. 
Jackson, London. 

1592. ORANGE PEEL SLICING Macurxxs, H. Faulder, 

mdon. 

1593. STEERING Gear, T. Archer, jun., London. 

1594. CELLS or Preparations for the Microscorz, M. 

m, London. 
1595. Saas Meats of a Coarse Nature, J. Milne, 


1666. mIMNEY-Tor8, R, G. 8., W. H., and L. Wilson, 
G 


1597. ian and Parcet Systems for Suor Szrvice, J. 
K. P. Nourse, C. Grant, jun., N. W. Stearns, and L. 
B. Holt, London. 

1598. Frre-Licnters, P. M. Justice.—(A, Ridoulet, 


France.) 

1599. Kxirrivo Maurnes, T. Gadd and J. C. Moore, 
Leicester.—27th January, 1885. 

1600. Bicycie Sarety Catcu, F. J Marsh, go 

1601. Warm Arr Stoves, H. H. bridgman and J. 
Russell, London. 

1602. CoxstavcTiNa FrEEep-waTER Heaters, J. Russell, 


1603. Coxsrnvorisa Hor Water Arr Taps, J. Russell, 
London. 

1604. RENDERING SuBSTANCES IMPERMEABLE to AIR, 
&c., T. J. Pearce and M. W. Beardsley, London. 

1605. KNIFE CLEANING eh Cc. pom § C. W. Spong, 
London. 

1606. PorTaBLE CanpLe Houpers, J. H. Jenkinson, 
Manchester. 

1607. Topacco Prpes, &., C. Schramek and F. J. J. 
Bagley, London. 

1608. RarLway Permanent Way Sarety Kevs, E. and 
C. G. Dumbrell, New Wimbledon. 

1609. MeasuRING INSTRUMENTS, A. J. Boult. — (4. 
Schacre, France.) 

1610. Mepicrnat Preparation, A. J. Boult.—(V. 
Vankeerberghen, Belgium.) 

1611. Liquim for AppLicaTion to the Soap, A. J. Boult. 
—(H. Rothe, France.) 

1612. PAPER or CARDBOARD Boxes, &., A. J. Bird, 
London. 

1613, VeLocipepEs, T. H. Lambert, London. 

1614. SEwine Macuines, G. Sawyer.—( The White Sew- 

ing Machine Company, United States.) 
1615. sail London. Fisu for Propucine O1, &., P. Penn- 


Gask 

1616, TaBLe Dish Heater, P, Penn-Gaskell, London. 

1617. Rotter Movu.ps for Grinpine, &c., PuRPosEs, 
E. P. Alexander.—_(F. and A. G. Beyer, France.) 

1618. ADJUSTABLE WHEEL GeaRInc, P. Jensen.—(F. 
Wegmann, Switzerland.) 

1619. Szewrnc Macuines, P. Jensen.—(G. W. von Nar- 
rocki, Berlin.) 

1620. TELEPHONIC TRANSMITTING Apparatus, J. L. 
Corbett, London. 

1621. ELECTRIC ARC Lamps, W. J. Mackenzie, London. 

1622. —— the Variations in the Lxvet of the 
Sea, &., A W. Paulsen, P. K. Prytz, and G, A 
Kung, London. 

1623. Cuecxine Tickets at TuraTRes, &., J. W. 
Longley, London. 

Locks, WaTcuEs, and Draus for same, W. C. 

Cooper, London. 


1625. Curtrsc Pits Fasrics, 8. C. Lister and J. 
Reixach, ford. 

1626. FLusHine CisTerns, R. B. Evered, London. 

1627. Rack Putieys for Winpow Buinp Corps, R. B. 
Evered, London. 

1628, Wixxowixe Macuines, G. F, Redfern.—{ Wirth 
and Co., Germany.) 
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1629. EvEeLerrine Macuines, A. Fi London. 
1630. ComBrveD UMBRELLA and WALKING-STICK, A. 


me yay 
16381. P for CLassiryine and Binpinc Lerrers, A. 
1632. Tunnrsa over the Leaves of Music, A. Fouge- 


adoire, ion. 
1688. Gas Kiuns for Buryixo Gtass, &c., G. W. 
Wilkinson, Birmingham. 

6th February, 1885. 
1634. Srios, W. P. V. Collinson, Man 


1685. Rotary Screens, W. W. Bullock, Ipswich. 
1686, EvER-POINTED PENCIL Cases, J. Appleby, Bir- 


mingham. 

1637. Practnc Stipes in Macic Lanrerns, A. W. 
Smith, Rye. 

. gas Fisu, F. Cordon and J. Scotland, 


1639. a Coverep Wire, J. Taylor and F. 
Whiteley, Liverpool. 
1640. Tanpem Bicycies and Tricycwes, J. Hill, West 


Hartlepool. 
1641. Steam Borvers, H. D. Child, Twickenham. 
1642. Rartway Cuarrs, E. Hall, Grantham. 
1643. CoLourinc Matrers, I. Levinstein, Manchester. 
1644. KNURLING ATTACHMENTs to Sc 
Macnrngs, A. Anderson.—{ The 
ing furan. United States.) 
1645. Steam Cranes, G. Anderson, London. 
1646. Hearne Trumpets, A. Y: London. 
1647. Brock Pruvtine, W. M. Melville, London. 
1648. Fasreninc lron a for BARREL-MAKING, &c., 
F. Andrew, Burnt A: 
1649. EMBROIDERING ae Fasrics, &c., 8. Wachter, 


jon. 
a Miturnc, &c., ATTACHMENTS to LatHeEs, G. H. 
jon. 

1651. Fimr-onare, Fue. Economiser, &c., J. Elam, 


1652. ~— ed Barts, &c., T. A. Ward and J. G. Heard, 
1653. ener es for Cricket and Fives, J. G. Heard and 
A. Ward, Lond: 


ion. 
—- MepicrnaL Compounp, J. Voller, Clapham Junc- 


1655. Tricycies, &c., J. J. Brown, i. 
1656. Sevr-actinc Vent Peo, G. F. Belling, Manor 
k, Essex. 
1657. Brosues, C. E. Gowan, London. 
1658. THRASHING MACHINES, ea Marshall, London. 
1659. Treatixc So_utions of SULPHO-cyANIDEs, C. W. 
ee and C. F. Claus, South 


on. 

1660. Lupricatine Steam Enorves, &c., R. J. Bates 
and T. Leather, London. 

1661. Mowrxe and Rearinc Macuines, P. Pierce, 


ion. 
1662. TarLor-ccot Patrern Lrxinc for Lapies’ Dresses, 
J. Broadhi London. 


1663. ConverTIBLE VELOcIPEDES, W. Smith and G. 
Hicking, London. 

1664. ConverTIBLE VeLocireprs, W. Smith and G. 
Hicking, London. 

= a Movutpers’ Cuap.ets, G. Wilson, 

1666. ome the Exps of Drivine Betts, 8. Row- 
bottom, London. 

1667. Geyeratisc Heat in Steam Borter ForNAces, 
T. C. Lewis.—(F. Yates, Germany. 

1668. Hooxs for Cant Hames, T. Marsh, London. 

1669. MetaL Tuses for Borers, &c., H. H. Lake.— 
(J. P. Serve, France.) 

1670. aga Pomp +g &c., W. Lockwood, 

— 19th December, 1 

1671. Conane Hoss, &e., ¥ Cuorn, &c., A. Hent- 
schel.—{H. Riihl, Germany.) 

1672. AMMUNITION Borst, A. Noble, London. 

1673. Fuses for Prosectites, A. Noble, London. 

1674. Mountixe for a Howitzer, A. Noble, London. 

1675. Lamps, W. Hardy, jun., London. 

1676. Governors for ~~ gman Stream ENorves, 
&c., P. W. Willans, Lond 

1677. Stanp for ExposinG ‘a for Sax, &c., J. H. 
Rosoman, London. 

1678. HEATING arama, & = a, London. 

1679. Lasts, C. E. Bird, Lon 

1680. Boots and Sxoes, C. Bird, London. 

1681. Crocks, G. F. Redfern.—(A. Dardenne, Belgium.) 

1682. Impartinc Rotary Motion to Toois, &c., T. 
Haxton, London. 

1683. LaTHINe, A. M. Clark.{J. Morrison, jun., U.S.) 

1684. Topacco Pir, &c., T. Haxton, London. 

—. A a BEnca, A M. Clark.—{L. G. Vogel, Ger- 


y-) 
1686." "Goxsscriso Postat and other Carps, T. Haxton, 


on. 

1687. OnnamENTATION of TexTiLE Fasrics, &c., J. 
Whitley, 

1688. CLeansinc the Bortroms of Iron Surps, C. P. 
Ogilvie, London. 

1689. Measurine Szeps, W. L. Corry, London. 

1690. Liquip Meter, J. Bowie, W. Turner, and M. 
Hill, London. 

1691. Crocxs and Towerteces, J. Kendal and M. Laval, 
London, 

1692. Metatiic Pacxixcs for Pistow Rops, &c., H. 
P. , London. 

1693. Spirit or Liquip Levet, G. P. Evelyn, London. 


7th February, 1885. 


1694. Kynrrrinc Macuryes, J. J. Gilbert, London. 
1695. Direction Lape. and Enveiore, T. Parker, 


1696. SunsHapes for PerRamMBuLators, E. R. Pearce, 
Birmingham. 
1697. ~~ ere Roap Venicies, W. Kermeen, 


Liverpoo! 
1698. Fexprrs, C. Meason, Birmingham. 
1699. Umpre.ia Stanps, C. Meason, Birmingham. 
1700. Gas Motor Enatyes, C. W. King, Southport. 
1701. Dynamo-ELEcTRIC Macuines, M. H. Smith, 


1702. Lips of Sanitary Tvuss, B. Shaw, Halifax. 
1703. Heat Motor Exorxes, J. Wright, London, and 


£ ton, Hammersmi 
1704. Compryep Coat and Vest, M. Kersh, Man- 
chester. 


1705. Ticker Hotpers, J. H. Bailey, Barnsley. 
1706. CLiosine Tuss, W. F. Schumacher, Paris. 
1707. Pianororte Music CaBinet and an Desk, J. 
Manger, London. 
1708. Braxes, W. Rixom, Barnes. 
1709. Morstenrne Postace Stamps, A. B. Calder, Glas- 


gow. 

1710. Comp, W. Cooke.—(G. Koblinsky, Germany.) 

1711. Layne, &., Execrric —. od Wines, J.C. 
Sellars, London.—29th October, 1 

1712. Ear-rinos, G. Tabberner, ae, 

1713. Taxrxc-up the Stack in Wires OPERATING RalL- 
=< Sicwats, &c., J. Coleman and I. Henson, 


1714. ELECTRICAL Measurinc Instruments, J. R. 
tt, Upper Norw: 
1715. Packrne and Preservinc Fresn Meat, &c., J. 
W: ndon. 
1716. CoatTiNc and Dryinc Puates for Use in Psoro- 
GRAPRY, A. entry, Manchester. 
= Fitterinc Mepiom for Water, &c., J. Robey, 


1718. Key Rives and Brace.ets, H. Trussell, London. 

1719. Locomotives, T. C. Craven, London. 

1720. Connectixe TAPES or Betts, G. Williamson and 
I. Jackson, Glossop. 

1721. Tzacuine the Rupmments of Music, F. Ballin, 
Brentford. 


1722. Vatve-cear for Sream or other Enornzs, T. 
Swan, London. 

1723. Bicpromate of Sopa, W. H. tg Little 
Lever, near Bolton. 

1724. Roor Lamps, J. Rea, Birmin; 

1725. Diacrnc MACHINES, J, D. Merinon, jun., and A, 
Emley, London, 


eRS and Formes for Wes Print 
. Y. Foster, London. 

1727. Maxine Lace, R. Toone ‘and T. Cc Goes ies eee, 
1728. TREATING Laem Hives, H. M 


1799. APPARATUS for SCREW Proputsion, W. Steel, 
on. 

1730, ConsTaNT PRESERVATION of MustaRD, C. Wells, 
London. 


1781. Torpepogs, C. Wells, London. 
1782. Iypicator for Derectinc Presence of Heat, C. 


ion. 
1738. Apparatus for CLEANING Surps’ Botroms, C. 


Wells, London. 
1734. Cowt, E. B. Bushell, London. 
1735. SypHons, E. Ed —(M. Del 
1786. Brake for PERAMBULATORS, -y , London. 
1737. Maxine Meta Tues, &c., F. Elmore, London. 
1738. Corsets, W. ie jun., London. 
1739. Hanp Sweerrnc Macuine, A. M,. Clark.—(J. 
Gombert and M. Kunze, France.) 
1740. Brakes, F. Barnett, London. 
1741. Ramways, J. Howard and E. T. Bousfield, 
London. 
1742. EXAMINATION of y dana in Earn, H. H. Lake. 
—(Wirth and Co., 
1748. YARN or THREAD, 8. oe. talline, London. 
1744. Automatic FLoatine Va.Lve, P. A. M 





liade, France.) 





receptacles, substantially as described. (2) An electrode 
ane a cay mee msenerte combined with active 
met ; erial in the f we de ts tld, eres lead or 
, for example—a‘ ) conducting support 
aud corroded on their surfaces to im mew 9 in 
the liquid, substantially as described. (3) An 
electrode tal 


metal foil, crumpled, or in 
other suitable form, aj to a conducting su 
substantially as descri (4) An electrode = 
ed metal et —_ ed with a 


receptacles 

to open on both sides of said support, active material 
packed in said receptacles and applied on both faces 
of the support, and a porous or permeable re — 
— outside of said eo yosemeey (6) An 

ec’ e com ga patho vided 
with sibaener aitaaies tae = r+] 
active material in the form om ye 4 
corroded, crumpled, an 
and applied also on the a thy pe ae 
—— and a porous retaining medium, substantially 
as described. 
309,871. Latue Too, John M. Palmer, Chicago, Ill.— 

Filed March 6th, 1884. 
Claim.—In an attachment to an engine lathe, the 





don. 
1745. ELevator, C. E Hall, London. 
9th February, 1885. 
1746. Grips for Fixrc in OutLets to Roor Gutrers, 


J. Blacka, Todmorden. 
1747. Sunraces of Grixpstones, &c., T. H. Perrott, 


1748, Distnrectant, A. J. Shilton, Birmingham. 

— Water or Liquor Meters, H. Stockman, Hamp- 
on. 

1750. Prixtine, &c., TExTiLe Fasrics, J. Birtwistle 
and E. en, anchester. 

1751. Musicay Captnets, F. A. Abraham.—(E. E. Dor- 
man, United States. 

er oe eee of Mute Twiners, &c., G. Pickford 


agger, on. 
1758, Sairrine, &c., the DeckLe Frames of Parer 
— Macuings, W. Archibald and J. Purdie, 


18 a Tires to CarRiaGE WHeets, T. 
London. 


1755. Dampers for “PIANOFORTES, F. Hudson, .e~ 

1756. CoupLine Two or more Bicycuies, E. H. W. and 
L. W. Winnall, London. 

1757. Watcu Case, C. Dinichert, London. 

1758. Borr.e Opener, E. Cornelis, London. 

1759, Steam Lusricarors, E. Tate, London. 

1760. SHEaRING Pie Fasrics, T. Salt, London. 

1761. Fiuine, &c., AERATED, &c., Borrizs, II. M. 
Thomas, London. 


1762. Sone onaemeane Low-pressuRE Fitters, W. C. 
enson and E. Harrison, London. 

1763. Rrvetrep Jornts, J. A. Rowe, London. 

1764, Seconpary Batteries, J. 8. Sellon, London. 

1765. Sarety Stirrup, J. Scott, London. 

1766. Evaporatine Sea Sart, P. and J. T. Smith, 


Anerley. 
1767. CuLtovose, &c., from Woop, A. Behr, London. 
1768. Fastener for WEARING APPAREL, H. O. Bayfield, 


1769. Fancy Boxes for Hanpkercuiers, E. A. Grib- 
bon and F. Rothwell, London 
as Pocket Knives and Scissors, F. Neuhaus, 


don. 

1771. Can-opener, H. J. Allison.—(H. A. Herbert and 
L. Seldner, U.S ) 

1772. Fotpinc Centre-soarps for Vesseis, A. W. L. 
Reddie.—{ W. Childs and W. J. Root, U.S.) 

773. Copyinc-press, A. J. Hurtu, London. 

1774. Fursrturg, T. Sennett, London. 

1775. Weicuine, &c., Gra, D. J. R. Duncan.—(D. BR. 
Cameron and J. Martin, India.) 

1776. CaicuLatixe Macuines, J. McCarthy, London. 

1777. Door Locks, G. H. Chubb and G. G. Exton, 


London. 
1778. Cement, J. Thomlinson, London. 
1779. Footster Bearines, A. Sheldon, London. 
1780. Dyeixe Harr, J. Graham, London. 
1781. CLeanine Gran, L. ye im 
1782. Sensitive PLates, B. A. Slade. London. 
1783. ~¥ Carrgiaces, C. D. Abel.—(F. c. Glaser, Ger- 


— ~~: CaBLe Grapne.s, Sir J. Anderson 
d A. E. Kennelly, London. 
17 ss —- Rattway CARRIAGES by ELECTRICITY, 


tion of a slotted tubular cutter holder D, 





slotted bushing H, cutters E E, adjusting screws 

F F, and binding screws b 6, substantially as shown, 

and for the purpose specified. 

209,886. Sreconpary Battery, William A. Shaw, 
Pittsburg, Pa.—Filed June 25th, 1883. 

Claim.—(1) In a secondary cell or couple, and in 
combination with porous, granular, or verulent 
active material of an element thereof, a retaining 
case of ‘orate or porous fabric stretched on a frame 
of wood or similar material for holding the said active 
material, —— as described. (2) The itive 
or negative el a dary couple or _ 
posed of a retaining cand of portadtn ar k 
stretched upon a frame of. wood or sim! 
active material in a porous, ular, or pulverulent 
condition within said case, an 
e said active material, substantial! as described. (3) 

In the el tof a dary couple or cell, an active 
portion of lead shot or other small — come _— 
metal mixed with active material i 
pulverulent condition, tape tema on described. @ 
The positive or negative 
“2 , re onl composed of an oa option of small 

tal particles surrounded by porous or pulverulent 
preva material, a conductor, and a porous retaining 
case, substantially as described. (5) In the negative 
or positive el t of dary cell or couple, a con- 
ductor of metal protected with an adherent protective 


L 
> 


coating of conducting material—such as lamp-blatk or 
other carbon—in combination with the active material 
surroun: or in contact with said conductor, sub- 
ae r prnere wa of bgt negative sore 


























er head 
opening, a box fitted | within said openin, 
and made flush with the interior surface of the 
said box constructed to receive the nut and to be 
Seite totem Sein seit te substantially as set forth. 
309,925. Poise ror ScaLe = Dame, arr D. Carter, 
Detroit, Mich.—Filed February \8th, 1884. 

Claim.—(1) The po che tog = a poise for a scale 
beam, of a pivotted swinging’ su: an axis carry- 
ing a "driving wheel and sup; by said cage 
support, and a es. on the A to 


the driving wheel in yield! at with 
beam, substantially as goon bs '2) The combina. 





tion, with a poise for a —_ AL of a spring- 
impelled support, a os me wy one support, a 
sleeve loose on the shaf! heel on the inner 


poise, a pivotted support, a shaft supported by the 
pivotted ee, ont bedinshor driving wheel, and a 
coring acting on the pivotted support, substantially 


309,926. Tune WELL anp Purina Mecsaneme FOR 
THE Same, Matthew T. Chapman, Aurora, Ill.— 
Filed June 16th, 1884 

Claim.—A hollow lifting rod provided with 

holes k, in combination with the pipes H, 


a 











iy 





- Clark.—(The Maschinenfabrik 9 — 
Fabrik, Cannstatt, 
1786. ene for PROLAPSUS UTERI, er FC. ‘Child, 
Wellingborough. 











SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


309,865. Hypravutic GaTE and VALVE, Joseph Moore, 
San Francisco, Cal. —Filed Hyrwentaee | 18th, 1884. 

Claim.—The bination motor having 

a hand operated differential. valve gear, as herein 











te connected 


described, and a hydraulic valve or 
© purpose set 


therewith, substantially as and for 

forth. 

309,838. PoLarisaTion BATTERY OR ELEcTRIc Accu- 
MULATOR, Camille A. Faure, Paris, France.—Filed 
August 10th, 1882. 

Claim.—(1) In a —— battery or electric 
accumulator, an le having a conducting sup- 








port receptacles therein, and active 
erred to the teem ok leaf lead or foil packed in said 





va copper or hs metal with aii. 
adherent coating of —— and non-core 
substance, such as lamp-black, for example—a bod: 
of active material, and a porous retaining case, -_ 
stantially as described. (7) The —— or Positive 
tof a y cell or couple, composed of 
soihepnaied metallic prver Fos Rony a active gene of 
metallic particles—such as shot or beads of lead— 
coated, incrusted, enveloped, or mixed with 
or pulverulent material—such as red lead or its 
specified substitute—and a gr case of porous or 
—- fabric stretched upon me of wood or 
ke material, substantially as Sanentbed. 
309,904. BLow1ne ENGINE, arf L. Weimer, Lebanon, 
c tim) na blowing’ engin engine, th binati 
laim.—(1) In a ne, ie com! ion, 
with a cylinder provid ts ends with annular 
heads for a surrounding water jacket, of cylinder 
heads, each provided with an annular air space, the 
inner wall of which is furnished with independent 
discharge valves, the central portion of the oars 
head a ey and provided 
valves, and a pipe connecting the 
annular air chambers at the opposite ends the 
cylinder, substantially as set forth. (2) Ina arte | 
engine, the combination, with a cylinder provided 




















its ends with annular henty Os ie ees water 
jacket, of cylinder heads, th two 
inwardly projecting flanges that fit on ae annular 
heads of the cylinder and form an_ annular air 
chamber or space, the inner flan valves of the head being 

ded wi! fed and provided ae and the outer 


ring, 
substantially as set forth. (8) =: a Y blowing engin; 
the combination, with a cylinder and a cylinder 





=. 
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SIMPLE METHODS OF CALCULATING STRESSES 
IN GIRDERS. 


By CHaries Lean, M., Inst. 0.E. 
No. IL, 


Bowstring girders.—Having had occasion to get out the 
stresses in girders of the bowstring form, the author was 
not satisfied with the common formule for the diagonal 
braces, which, owing to the difficulty of apportioning the 
stresses amongst five members meeting in one point, were 
to a large extent based on an assumption as to the course 
taken by the stresses. As far as he could ascertain it, the 
ordinary method was to assume that one set of diagonals, 
or those inclined, say, to the right-hand, acted at one time, 
and those inclined in the opposite direction at another 
time, and, in making the calculations, the apportionment 
of the stresses was effected by omitting one set. cula- 
tions made in this way gave results which would eed 
the common method ves in the construction of bow- 
string girders, viz., of bracing the verticals and leaving 
the diagonals unbraced; but an inspection of many 
existing examples of these bridges during the 
the live load showed that there was something defective in 
them, The long unbraced ties vibrated considerably, and 
evidently got slack during a part of the time that the live 

was ing over the bridge. In order to get some 
definite formule for these girders free from any assumed 
conditions as to the course taken by the stresses, or their 
apportionment amongst the several members meeting at 
each joint, the author adopted the following method, 
which, he believes, has not hitherto been used by engineers: 
—-Let Fig. 1 page 140, represent a bowstring girder, the 
stresses in wae it is desired to ascertain under the loads 
shown on it by the circles, the figures in the small circles 
representing the dead load per bay, and that in the large 
circle the total of live and dead load per bay of the main 
girders, A girder, Fig. 14, with parallel flanges, verticals, 
and diagonals, and depth equal to the length of one bay, 
was drawn with the same loading as the bowstring. The 
stresses in the flanges were taken out, as shown in the 
figure, keeping separate those caused by diagonals 
inclined to the left from those caused by diagonals 
inclined to the right. The vertical component of the 
stress in the end bay of the top flange of the bowstring 
girder, Fig. 1, was, of course, equal to the pressure on the 
abutment, and the stress in the first bay of the bottom 
flange and the horizontal component of the stress in the 
first bay of the top flange was obtained by mg sp 
this pressure by the length of the bay and dividing by the 
length of the first vertical. The horizontal component of 
the stress in any other bay of the top or bottom flange of 
the bowstring girder—Fig. 1—was found by addin 
together the product of the stress in the parallel flanged 
girder, caused by diagonals inclining to the right, divided 
by the depth of the bowstring girder at the left of the bay, 
and multiplied by the depth of the parallel flanged girder; 
and the product of the stress caused by diagonals inclining 
to the left divided by the depth of the bowstring girder at 
the right of the bay, multiplied by the depth of the 
parallel flanged girder. Thus the horizontal component 
of the stress in D= 


Stress sed by diagonals Len of righ’ Depth of 
loaning to left. Sua" ' flanged jo ond 
15°75 x 3 x 10 
Stress caused by d als Le f ver- th of parall 
‘clined teright Gawun "saat 
1 
24 x a x 10 
= 65; and the vertical component = 
Horizontal component. Length of bay. 
5 - wa a x 
6 x a x (80 45) 22°75. 


In the same way the horizontal and vertical components 
of the stresses in each of the other bays of the flanges of 
the bowstring were found; and the stresses in the verticals 
and diagonals were found by addition, subtraction, and reduc- 
tion. ese calculations are shown on the table, Fig. 1. 
The result of this is a complete set of stresses in all the 
members of the bowstring girder—see Fig. 2—which pro- 
duce a state of equilibrium at each point. The fact that 
this state of equilibrium is produced proves conclusively 
that the rule above descri and thus applied, although 
possibly it may be considered empirical, results in the cor- 
rect solution of the question, and that the stresses shown 
are actually those which the girder would have to sustain 
under the given position of thé live load. Figs. 2 to 10 
inclusive show stresses arrived at in this manner for every 
position of the live load. An inspection of these diagrams 
shows :—(a) That there is no single instance of compres- 
sion in a vertical member of the bowstring girder. (6) 
That every one of the diagonals is subjected to compression 
at some point or other in the passage of the live load over 
the bridge. (c) That the maximum horizontal component 
of the stresses in each of the diagonals is a constant quan- 
tity, not only for tension and compression, but for the 
diagonals. The diagrams also show the following 
facts, which are, however, recognised in the common 
formule :—(d) The maximum stress in any vertical 
is equal to the sum of the amounts of the live 
and dead loads per bay of the girder. (e) The maxi- 
mum horizontal component of the stresses in any bay of 
the top flange is the same for each bay, and is equal to the 
maximum stress in the bottom flange. Having taken out 
the stresses in several forms of bowstring girders, differing 
from each other in the proportion of depth to span, the 
number of bays in the girder, and the amounts and ratios 
of the live and dead loads, similar results were invariably 
found, and a consideration of the various sets of calcula- 
tions resulted in the following empirical rule for the 
stresses in the diagonals :—“ The horizontal component of 
the greatest stress in any diagonal, which will be both 
compressive and tensile, and is the same for every diagonal 
brace in the girder, is equal to the amount of the live load 

r bay multiplied by the s of the girder, and divided 
y sixteen times the depth of girder at centre.” 


passing of |; 


following formule will give all the stresses in the bow- 
string girder, without the necessity of any diagrams, or 
basing any calculations on the assumed action of any of 
the members of the girders :— 
Let S = span of girder, 

> ~ opel aoe 
B = length of one bay. 
N= a bys a = Nai 
L = length of any bay of top e, 
l= leneth of any diagonal. 
w == dead load per bay of girder. 
w' = live load per bay of girder. 
7a ee ee 





Then— 57: 
Bottom flange.— wt = maximum stress through- 
NE Ia cot ele ae cai poo ecm Le al = ates erate 
Top flange.—In any bay the maximum stress = + 
WNS _L WLN? 
See Meee ie ees. og igh Me pie eee 
os” * oe @) 
Verticals—The maximum stress=-W .. . (38) 
; : : w'1l§ 
Diagonals.—The maximum stress is + iéDB + 
wilN 
<= 0 « ete veipehie eee ae 4 
16D (4) 


These results show that the method generally adopted 
in the construction of bowstring girders is erroneous; and 
one consequence of the method is the observed looseness 
and rattling of the long unbraced ties referred to at the 
commencement of this article during the passage of the 
live load. The fact being that they have at such times to 
sustain a compressive stress, which slightly buckles them, 
and sets them vibrating when they recover their original 
position. 

Another necessity of the common method of construc- 
tion is the use of an unnecessary quantity of metal in the 
diagonals; for, by leaving them unbraced, the set of 
diagonals which does act is ——e to exactly twice 
the stress which would be ca in it if the bridge was 
properly constructed. A comparison of the results of a 
set of calculations on the common plan with those given 
in this paper, shows at once that this is the case ; for the 
ordinary system of calculating the stresses, in addition to 
showing compression in the verticals, gives exactly twice 
the amount of tension in the diagonals which they should 
have. 











Fic. 1s. 
Top Flange Stresses. Stresses in Diagonals, 
Hor. Ver. Hor. Ver. 
Casisx = + 7000=81%0/¢=7  -65= +5°00=2'25 
10 b=, ” -5°00=4°00 
15°75X 75 = 35 
D ; | s0s00=207 ¢=65 -5833-5 =+167=1°33 
” 3 ined . d=, » 9 = —167=1°75 
E }ssemaucs e = 58°33 - 55°83-1'67=+- “83= “88 
10 
29°75 x jo.5 = 28°38 S= » ww » == B=101 
F a i 8°S7| 5 55°88 -54°50- “88=+ “50= “50 
88 x—_=37°5 
G 42 454°50= 272 h= yy ” »=- 50= “61 
88°75 xe 97 i =54°50-58°67- 50=+ “33= +43 
Oxig5™ : 
H 10 \ +s86t= 2°68\3 = » ” » =- 83= “41 
eo XT aeer k =53°67 -5309- “33=+4 “24= -28 
; bu) } +1000 dd ” sw m~ B= 
27°75 x = 26°42 
J 10°5 [serecies m=53°(9— 52°67- *24=+ ‘18= °20 
21 x? = 26°25 BM ” » =- 18= 16 
¢ \ ana 18°33 o =52°67=52°86- *18=+ *13= “11 
11°75 x is =26°11 p= ” »n=- = 06 
L 235 x20. 52°22 = 23°50 
Bottom Flange Stresses, Stresses in Verticals. ‘ 
Hor. er. 
- r= 15-4 = — 11°00 
inden eet 8 = 5+2°25-1°75 a= ae 
y aes Se t= 5+41°38-1-01 =- 5°32 
P of OF = 5583 us 5+ 88- 6l = - 5:27 
ec.) Case v= 54 ‘b9- “41 =— 518 
R |, H = 587 w= 5+ “43- "24 =- 519 
8 » I = 5809 z= 5+ 8-16 =—- 512 
T . Jt =S87 y= 5+ '20- 06 =- 5°14 
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HORIZONTAL BOILER SETTING. 

THERE is much difference of opinion with boiler setters—masons 
—and engineers of buildings about the construction of bridge walls 
and what the size of the “throat” area should be. the 
“‘throat” is meant the area between the boiler shell and the 
inverted arch of the bridge wall. Most frequently we find that the 
arch of the bridge wall has the same centre as the cylindrical 
boiler, and that its radius is but 6in. greater ve omg throat 6in. 
wide by about 1}in. the circumference of the boiler. his, in many 
cases, may give an area equal to the tube area or the area of the 
chimney in its cross section, which to many may ap’ to at once 
and forever settle the question, they i that, smaller it 
should not be or it will interfere with the draught, and that should 


it be larger, and the bridge wall uently further from the shell 
of the boiler, heat in some manner be lost, or that the greatest 
will not be obtained from the fire, or some other indefinite 


uality or quantity will be lost or not brought forth, Others again 
claim greater efficiency from some peculiar aa of the arch, such 
as having the arch nearest the boiler at the sides, say 4in. or 5in., 
and further off at the centre of the bottom, say 7in. or 8in., their 
theory being that as “‘heat rises” the sides will get more than their 
share, unless the passage is contracted so as to force the heat to 
impinge more strongly on the centre of the bottom of the boiler, 
from where it is supposed to spread as it goes to the back end, 
giving all parts of the shell an equal heat; while others think tho 
bridge wall should be closer to the shell at the centre of the bottom 
for the purpose of forcing the heat and flame to the sides, the 
bottom getting sufficient heat bg from the fuel, and nearly all 
agreeing that should the bridge be straight and low, and far 
from. the boiler, heat is lost and fuel wasted. Others again go to 
the trouble of making a second bridge wall to make the heat “‘hug” 
the boiler, and a few, not content with that, fill the space between 





The | th 


ese bridge walls so as to make a flue of equal cross section 


- | light comes, the whole forming a 


equal to the flue or tube passages or the damper area 
per ange ares Lie a gg a ay ig enamel 
, though occasionally it is to be found flaring or 








larger in cross section as it goes back, as shown by the dotted line ; 
while Fig. 4 shows a low bridge wall, slightly arched, for the 
pupese simply of keeping the bricks in place; the rowlocks of an 
arch being more oo pia liable to come out than the bricks 


tions on boilers, which’extended over twenty 
years, odin crater iam By hae cate , as shown 


diagrams, nor does he consider any special merit 
bs 4; but con- 
of a grate to 


firs’ 
can be granted to the bridge wall shown in 
i necessity of a wall at the back 









prevent the fire from falling or being push 
adopted the style of bridge wall shown in the last figure. His 
reasoning, which has been confirmed by observation, is that the 
contracting of a flame, all other things necessary for combustion 
being present, interferes with combustion, and that unlimited space 
within a chamber or furnace will not interfere with combustion, 
provided the outlet or chimney bears a relation to the 
snaene 6f oft. 9 gpa parties of 90 06 te eee Wee 
by that passage. If we follow the changes in the chimneys of 
ordinary kerosene lamps we can see the whole principle there 


Fic 3 





exemplified. At first we had narrow, tall chi or combustion 
chambers, nearly cylindrical in form. We early knew that the 
least contraction of such a chimney caused the flame to smoke, 
hindering the light and causing an offensive odour. In fact, the 
early chimneys nearly all had this defect, because combustion was 
incomplete. Gradually the chimneys were made wider at the base 
—the furnace part of the chimney—the remaining about the 
same as before. These particular kinds of chimneys were given 


certain names, such as “‘sun” and “star,” and other names which 
indicated more light and better results, and often some shape of 























the side received the credit which was due to another cause. At 
this stage of the development in lamp chimneys presumably the 
maximum light and results are obtained; but the progress in the 
form of lamp chimneys did not stop, and to-day we see in use what 
may be called globes or shades, instead of chimneys, the identity of 
the chimney being lost entirely in an opal reflector, through the top 
of which there is a 14in. or 2in. hole for the escape of the products 
of combustion, its lower edge being supported on a transparent 
annular disc, which rests on the burner, and through — b. 
hk +4. = 1, _ if 
the same with our . From low furnaces, 15in. or 16in. 
between the centre of the shell of the boiler and the grate, we now 
try to have high ones, 24in. being considered a minimum; and that 
forced on us by the restricted eight under sidewalks or in cellars 
where our heating boilers must yo. 

If one wants to see the difference between narrow throats and 
wide ones at bridge walls, let him observe the result throngh a 





peep-hole in the rear of the bridge wall—not by opening the furnace 
door and looking in, as at the moment of o the door 
all the conditions change. With hard coal, , the 


is not so marked, and for this reason it is better to use a little soft 
coal when making an ocular examination. With the close bridge 
wall the volume of flame will be almost quenched, and long 
streamers of black gases will appear at the ends of the flames, to be 
deposited as soot in the tube the moment the water seizes on the 
heat of that portion of the srs which have been consumed, 
leaving the unconsumed particles to fill up the tubes and further 
reduce the available value of the fuel. With the low bridge wall 
the flames will be long and intense, and their volume will be 

The sides of the furnace will become heated for a considera 
distance back of the bridge wall, and a nearly uniform glow and 
temperature will pervade all parts of the charaber, the flames often 
coniieaie the end of the tubes in the back connection before they 
are quenched. p Nae? ; 

The idea of impinging heat on the sheil of a boiler is alsoa mistake, 
The close bridge-wall is constructed and used for this zur. 
But assuming, for the sake of argument, that a close bri ige-wall 
will not interfere with combustion, what is to be gained by imping- 
ing the flame against the shell of the boiler at the fcr over the 
bridge-wall or just back of it? and is it not likely that an injury 
may be done to the iron of a boiler and its life shortened by so doin, 4 
We know that hard firing results in injury to a boiler, as in “‘forcin 
when the boiler is small for its work. Why, then, do we make a 
hot blast nozzle of the throat and concentrate the heat of the fire 
on one spot of the boiler ? When the sum of the heat evolved b: 
the fuel is all absorbed by the boiler nothing can be gained by suc! 
a practice, and when the boiler is of sufficient length to absorb it 

, is it not better practice to absorb less in the furnace and more 
in the tubes and rear portion of the boiler? Again, when flame is 
impinged on any part of a boiler, the chances are that very little 
more water is evaporated at that spot, for the reason the amount 
of water evaporated greatly depends on its motion 
and unless its motion is greatly incr d—which has not 
proved—the burning of the plates 
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HYDRAULIC RIVETTING PLANT. 


MR. HENRY BERRY, CROYDON WORKS, HUNSLET, LEEDS, ENGINEER, 





the latter, which crack from the rivet holes to the edge of the sheet 
on the fire sidé of the plate. 

he observing engineer will notice that flame never enters the 
tubes of a boiler. With some conditions of fire, and particularly 
with short boilers, this may be seen when the flame reaches the 
backhead. Could the flames pass straight un in a large chamber 
there is e reason to suppose they reach 3ft. or 4ft. further, 
with many boilers; but the moment they strike the back head-sheet 
and divide to pass into the tubes, each division is quenched as with 
an extinguisher. Beyond this point combustion cannot and does 
not goon. The reasons for it are several. It had nearly reached 
the point where, for want of air—oxygen—the remaining carbon 
could not be consumed, or else —— was about completed. 
then the cooling due to ane | in a subdivided state through the 
tubes—water—placed it beyond all hope of ignition. But as this 
takes place at the rear end of the boiler, and when combustion is 
nearly, if not altogether, complete, much heat is not lost ; but if, 
ins » we choke it at the bridge-wall, where the fuel decomposed 
on the grates should spring into the most active form of combustion 
—flame—we are destroying one of our most potent elements of 
heat; the radiant heat of the coal and the heat of the decomposed 
or distilled—not the d—el t ing the only ones 


remaining to us. 

The admission of fresh air at or back of the bridge-wall is of no 
service with a narrow throat. Some ee | question the good it will 
do in any case, but to be of service at all it must be admitted into 
a large and highly-heated chamber. When admitted without in- 

combustion, a loss results, as the mingling cool air cools 
the mass; though the loss is not as serious as some may reason, on 
account of the restricted areas of the contrivances used. When 
combustion properly follows the gain is marked, but to be of any 
real service the addition of air must be made to the flame either be- 
fore it is quenched or in a chamber whose side-walls are sufficiently 
hot to reignite the gases.—The Sanitary Engineer. 











HYDRAULIC RIVETTING PLANT. 

THe engraving above illustrates a compact self-contained 
rivetting plant made by Mr. H. Berry, of Leeds. It does 
not require much description, as the illustration shows the 
as very clearly. The chief points of novelty are the 

ydraulic pumps, which are made very simple, and driven direct 
by large pulleys without the intervention of gearing. The 
pump valves are all very easily got at without having to take 
the pumps off when they require examination. The accumulator 
is of an improved self-contained type, requiring no wall or 
wooden posts to fix it ; the pressure per square inch is also very 
readily varied, as by inserting the bars shown on the illustra- 
tion, one-half or less as required of the weights can be released 
from the ram. The illustration shows four of the weights taken 
off the ram. The rivetter is of the flush top type, and both the 
hob and cylinder sides are made of cast steel, requiring much 
less foundation, and costing a great deal less for carriage than 
the heavy cast iron machines, especially on machines for foreign 
countries. 








THE SINTZ BOILER FEEDER. 

Tue annexed wee i t a new donkey known as 
the Sintz boiler feeder. We take our engravings from the Age 
of Stecl. The valve gear is positive, being connected directly to 
the plunger. The valves are flat, and the pumps can, it is said, be 
run at any speed from one to three hundred strokes per minute. 
They will pump hot or cold water, nor be injured by the failure 
of water supply, as the piston cannot strike the cylinder heads, 





The plunger is of brass tubing. The operation of the pump is 
as follows :—The steam enters the steam chest at E, and passing 
through the normally open ports, enters into the chambers ee 1 
at the respective ends of the piston 6. The said piston thus has 
an equal pressure on each end, and is completely surrounded by 
live steam, which keeps the chambers of the ends of the piston 
6 always hot, and thus prevents condensation. The main valve 
a being in a position shown in Fig. 2, the steam enters the 
cylinder A and forces the piston D to descend. As the plunger 




















descends, a rotary or oscillating motion is imparted to the 
reverse valve c through Semaine of the crank d and suitable 
connections to the plunger. The valve c is then revolved until 
the plunger has nearly reached the end of its downward stroke, 
at which time the pocket A in said valve covers the reverse 
ports, and the chamber e at one end of the supplemental 
piston 6 is exhausted through the reverse ports. @ supple- 
mental piston is then relieved from pressure at one end, and the 
pressure at the other end immediately forces the piston into the 





exhausted chambers, thus changing the position 
of the main valve a and admitting the steam to 
the lower end of the cylinder A. The plunger is 
now forced upward until near the end of the uppey 
stroke, when the pocket h covers the ex- 
haust port, thus exhausting the steam from the 
chamber ¢ 1, changing the position of main valve 
as before. As the plunger approaches the limits 
of its stroke at either end, the crank d is travelling 
at that portion of its arc of travel at which its 
velocity is greatest. The reverse valve c is thus 
moved quickly over the reverse ports respectively, 
and the main valve a reversed almost instantly. 
At the same time the pocket h covers either of the 
reverse ports, one of the lugs 0 01 on the reverse 
valve engages with the lug on the main valve, and 
in case the pressure of the steam does not start 
the piston 6 instantly, the valve a is moved longi- 
tudinally by the said lugs. The last mentioned 
feature is of great utility in starting the pump 
after it has been standing idle for some time, 
under which circumstances the piston may have 
become rusted or stuck fast in the chambers and 
will not readily move by the pressure of the 
steam. By having the reverse ports nominally 
open, and thus keeping the pressure equal at both 
ends of the reverse piston, except at the moment 
of reversing the position of the main valve, the 
chance of leakage by blowing past the piston is 
confined to the short space of time consumed in 
reversing the valve. The chambers at the end 
of the piston are also thus kept heated by the 
live steam therein, the opening to the air through 
the exhaust port being closed immediately after 
the valve is reversed, thus preventing condensa- 
tion of steam. The pumps are made by the 
Blakeney Foundry Company, Springfield, 0. 








SOUTHAMPTON WATERWORKS. 


TuE improvement of the Southampton water 
supply is a subject which has occupied the atten- 
tion of the inhabitants of that town for nearly fifty 
years. The difficulty of obtaining a good supply 
cheaply seems at last to have been solved. On 
the chalk hills of Otterbourne, situate eight miles 
north of Southampton, springs rise to the surface 
and flow southward until they join the river Itchen. 
These springs are but the overflow from a great 
watershed created in the extensive outcrop of the 
chalk formation which reaches far up into Wilt- 
shire. After careful examination of the district, 
and with a full knowledge of the geological fea- 
tures, a spot was selected by Mr. W. Whittaker, 
of H.M. Survey Department, as suitable for 
obtaining the very large quantity of water re- 
quired. Mr. W. Matthews, C.E., the engineer to 
the Corporation Waterworks, then had the ground 
between Southampton and Otterbourne surveyed, 
and prepared the scheme which has just been 
unanimously sanctioned by the Town Council, 
and also approved at a town meeting of rate- 


ers. 

pe The Abyssinian tube well system is that adopted 
for procuring the water, and Messrs. Le Grand and Suteliff, of 
London, have already completed two of 12in. diameter and 100ft. 
deep. Powerful centrifugal pumps worked by portable engines 
have been attached to these tube wells. Working night and day 
for a week, with the pumps throwing between 400 and 500 gallons 
per minute, has demonstrated the suitability of the site selected. 
The total daily supply required is 4,000,000 gallons, and it is 
calculated that six additional 12in. tube wells will easily provide 
this quantity of water without unduly lowering the head of the 
springs at any one spot. ? 

The quality of the water is pronounced upon analysis to be 
particularly pure. The permanent hardness is only 2°4. The 
softening process known as Atkin’s will be employed, and the 
lime n will be made from the chalk on the spot. The 
water will flow from the tanks at Otterbourne to the existing 
reservoirs on Southampton-common. In the parliamentary 
powers applied for, other districts have been included in the 
schedule, 

The pumping station has been visited by the Mayor, Town 
Council, and several well-known engineers and geologists who 
are interested in the results so rapidly obtained, the time occu- 
pied over the works having been only about six weeks. 








WILES’ SPRING HINGE. 
Tue Wiles spring hinge, which we illustrate, is reversible, 1.¢., 
either right or left-hand, and hasa loose pin. It will keep a 
door tightly closed when shut, or hold it back securely when 
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wide open. A loose hinge pin permits the instant removal of 
the door from the casing without the turning of a screw. Its 
construction will be readily understood from our drawing. A 
helical spring is coiled or uncoiled as the door moves. It is 
made by the Bartlett Hardware Company, Freeport, Ill. 
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STANDARDS OF LENGTH AND THEIR SUB- 
DIVISION,* 
. By Grorcr M. Bonn, Hartford, Conn. 


WE are all, no doubt, familiar with the old table of Eng i 

measures of length beginning “three barleycorns make lin.” I, 
for one, can remember having vague ideas in regard to barleycorns 
in general, and their exact size in particular, though I imagined I 
knew exactly what constituted an inch. Later in life I began to 
doubt my knowledge in this respect, having had considerable diffi- 
culty in reconciling the differences between two separate inches not 
exactly alike, one or both evidently not one-thirty-sixth part of a 


It may be of interest to glance over the history of the gradual 
development of the modern science of minute measurement; to 
notice how such crude standards as the human foot or arm, and 
standards called cubits, fathoms, or the foot made up of ‘“ thirty- 
six barleycorns, round and dry, placed end to end,” in the course 
of time grew into the more exact determinations of scientific 
research, as —_ in the — phan at -_ a like Kater, 
Baily, Bessel, Sheepshanks, Shuckburgh, an rge Airy in 
the great problem of establishing a standard of length from a 
natural unit. They gave us so closely the relation of the length of 
a pendulum beating seconds of time to the length of a yard, that 
it was thought they had' determined, beyond further doubt, the 
means for restoring a lost standard should it become necessary to 
do so from any cause. 

However good these crude standards, such as a barleycorn, a 
human arm or foot, may have been for practical purposes at the 
time they were adopted, they certainly are in our times comple 
out of the question and useless for precise determinations. As a 
measures derived from them are purely arbitrary, and sanctioned 
by law, no reference made to any of these sources could be pre- 
sumed to restore a lost original standard, even such as a common 
Cae, except within a very liberal margin of error, we need not 

rised then to find that there happened such wide ranges of 
value for a foot as that of the Pithic of 9fin. to that of Geneva of 
19in. The adoption of an invariable unit as a standard of length, 
while seemingly only applicable to the refined methods of science, 
really becomes a necessity in our ordinary workshop practice, as we 
shall see later. The arm of King Henry the First, or the barley- 
corn, though possibly furnishing a st d good ugh at that 
time, hardly satisfy the requirements of our modern 
mechanics or tool makers, who work very often within the limit of 
a thousandth of an inch, and even one-tenth of this apparently 
minute quantity, with surprising unconcern and no less accuracy. 
To the celebrated philosopher and scientist Huyghens is due the 
honour of having demonstrated the fact that the times of the 
vibrations of pendulums depend entirely upon theirlength. About 
the year 1670 his inventive genius conceived the plan of using this 
fact to establish the length of a standard which should be the unit 
for measures of length. This he divided into three equal parts, 
each of about 13in., calling this third part the “horary foot.’ 

Picard, in 1671, also p: using the length of a pendulum 
beating seconds of mean time, which should be adopted as the unit 
of length, thus endorsing the P ao of Huyghens. It was Picard 
who first measured the arc of the meridian from Paris to Amiens 
in 1669, deducing from it the value of a degree to be 68°945 miles. 
Picard was the first to suggest that the diurnal revolution of the 
earth necessarily affected the times of oscillation of a seconds 
pendulum, and that it ought to vibrate more rapidly at the ag 
than at the equator. His experiments at different latitudes, how- 
ever, failed to confirm this fact, probably owing to the lack of 
sufficiently accurate apparatus for his work, and it was left to 
Richer in the same year, 1671, to prove that at the equator, or 
4 deg. 56’ north, where the observations were made, the difference 
of the length of a seconds pendulum at that place, as compared 
with the length at Paris, or 48 deg. 50’ north, was about a line and 
@ quarter, or nearly one-tenth of an inch. Cassini, in 1718, pro- 
posed a unit which should be one six-thousandth part of a 
minute of a degree of a great circle of the earth, and which would 
be nearly equal to a third part of our yard.t M. de la Condimine, 
who had measured a degree at the equator in: Peru, in a memoir 
read before the Academy of Sciences at Paris, advocated the use 
of a pendulum as the unit of length, proposing that it should beat 
seconds at the equator, a place least likely to cause prejudice that 
might follow from national jealousy, were the latitude of any 
particular place selected. Taileyrand, in 1790, proposed to the 
Assembly of France that a commission be appointed to consult 
with a similar commission from the English Government, to con- 
sider the subject of a uniform international system of metrology. 
He favoured the length of a pendulum as compared with the unit 
obtained by the subdivision of a quadrant of the earth’s meridian, 
but after a careful consideration of the three plans proposed, the 
pendulum, a quarter of the equator, and a quadrant of the earth’s 
meridian, they concluded to recommend the latter method. 

In 1790, one year before the International Commission had 
adopted the ten-millionth part of the quadrant, as settling the 
question of a natural unit fora standard measurement of length, 
and before any steps had been taken by them in the matter, 
Thomas Jefferson, then Secretary of State, in obedience to a reso- 
lution of Congress calling upon the Secretary to propose a plan for 
establishing a uniformity in the currency, weights, and measures, 
for the United States, recommended, in his report, a decimal 
system of metrology, and that the unit be derived from a natural 
and invariable standard of length. Jefferson considered that 





though the globe or its great circles might be invariable, the means i 


to be employed to obtain an accurate subdivision of a quadrant, 
from previous trials, had showed their unreliability, and promised 
too great a degree of uncertainty; he also objected to the ordinary 
form of the pendulum as ‘‘not without its uncertainties,” the 
length not being possible to be accurately determined, owing to 
variations in the clockwork mechanism and the barometric and 
thermometric variations. He recommended the latitude of 45 deg. 
and a mean temperature of the year at that location. of 
using the ordinary pendulum of 39in.; he advised the use of a 
seconds rod of 5ft., known as Leslie’s pendulum rod. This was 
a simple straight bar, without a disc or bob, suspended at one end, 
and free to swing at that point, its centre of oscillation being at a 
distance of two-thirds of its length from the point of suspension. 
It would be one-half longer than the ordinary loaded pendulum. 
A rod of this kind, vibrating seconds, is 58°72in. long. He pro- 

that this rod be made of iron, of such a length that at the 
evel of the sea, at a latitude of 45deg., and with a constant 
temperature, it should beat seconds of mean time; its length, given 
exactly, would be 58°72368in. Jefferson then proposed dividing 
this length into five equal parts, calling each part a foot, which 
would give 11°7449in. as the length of the new foot. He then 
divided the foot into ten equal parts, affording a decimal sub- 
division to correspond with the decimal character of the coi 
of the country. 

The French Commission, after carefully determining the length 
of a quadrant of the earth’s meridian, and dividing it into 
ten million equal parts, presented science and the world with the 
metre as a universal standard to which posterity might ever after- 
ward refer. Its length, as they computed it, is very nearly the 
length of the seconds pendulum, or 39°3707: 








88in., or a little more 
than 3in. longer than the yard. This metre, which is an end 
measure standard, was made of a pure alloy of platinum and 
iridium, ninety parts of the former to ten of the latter. It is 
called the ‘‘ Métre des Archives,” and is kept in the buildings of 
the International Bureau, at Breteuil, between Paris and Versailles. 
Having thus briefly touched upon the history of individual and 
national efforts to secure a unit for a standard of length, covering 
a period of about 200 years preceding the legal adoption of our 


* A lecture delivered before the Franklin Institute, February 21st, 1884. 





Spr on Weights and Measures,” by Dr. Alfred B. Taylor, Eighth 
Anncal sion, Pharmaceutical Association, Boston, September 15th, 





standard yard, it a! be “interesting to know that just 500 years 
after the statute of 17th Edward Il., a.p. 1824, which enacted 
that “three barleycorns, round and » make an inch, and 12 
inches make one foot,” it was, by Act of 5th George IV., cap. 74, 
1824, that a legal definition of the yard was made, and by it was 
declared that the yard-bar, made by Bird in 1760, should be the 
standard beyond any question or doubt.* It may be in place to 

uote here an abstract of the Act of June 17th, 1824, legalising 
this standard, and which reads as follows :— 

Section I.—Be it enacted that from and after the first 
day of May, one th d eight hundred and twenty-five, the 
straight line or distance between the centres of the two points ir 
the gold studs in the straight brass rod, now in the custody of the 
Clerk of the House of Commons, whereon the words and 
“Standard yard 1760” are engraved, shall be and the same is 
hereby declared to be the extension called a yard; and that the 
same straight line or distance between the centres of the said two 
points in the said gold studs in the said brass rod, the brass bei 
at the temperature of sixty-two degrees by Fahrenheit’s ther- 
mometer, shall be and is hereby denominated the ‘* Imperial 
standard yard.” . . . 

Section II1I.—And whereas it is expedient that the said standard 
yard, if lost, destroyed, defaced, or otherwise injured, should be 
restored to the same length by reference to some invariable natural 
standard ; and whereas it has been ascertained by the Commis- 
sioners appointed by his Majesty to inquire into the subject of 
weights and measures, that the yard hereby declared to be the 
Imperial standard yard, when compared with a Y aaagnes. vibrating 
seconds of mean time in the latitude of London in a vacuum at 
the level of the sea, is in the proportion of 36in. to 39in. and one 
thousand three hundred and ninety-three ten thousandth parts of 
an inch; be it therefore enacted and declared, that if at any time 
hereafter the said imperial standard yard shall be lost or shall be 
in any manner destroyed, defaced, or otherwise injured, it shall 
and may be restored-by making a new standard yard, bearing the 
same proportion to such pendul as af id, as the said 
imperial standard ang bears to such pendulum. 

ust ten years after, October 16th, 1834, occurred the calamity 
for os the carefully worded text - Section III. was — 
to provide; a contingency certainly most wisely considered. 
This was the destruction of the standard yard by fire, when both 
Houses of Parliament were burned. The bar was recovered, but 
in a damaged condition, and all hopes of restoring its usefulness 
were abandoned when it was found that one of the gold plugs had 
been melted out. The provisions of the Act now came into service, 
in order to reproduce the lost standard, and it became necessary to 
decide whether it could be restored by the use of the method so 
rescribed. It had been proved conclusively since the 
passage of the Act that there were errors in the determination of 
the specific pravity of the pendulum employed; the reduction to 
the-sea-level had been shown by Dr. Young to have been doubtful. 
the reduction for the weight of air was also proved erroneous, and 
Kater showed that errors had been introduced in com- 
| meagre the length of the pendulum with Shuckburgh’s scale, this 
ing been compared with Bird’s ‘‘Standard, 1760,” and 
found to agree closely. Shuckburgh’s scale was marked 0 — 36in. 
and was made by Troughton in 1798, and had been compared with 
the pendulum and with the metre. It may be interesting to know, 
that ious to Shuckburgh, all transfers of the yard were 
made by the use of beam compasses, and comparisons were also 
made in the same = 

It was not until 1798 that optical instruments were used for this 
purpose, and Troughton must be credited with having introduced 
this wonderfully improved manner of dealing with minute mea- 
surements, and which afterward, no doubt, led to the discovery 
of the errors found to have crept in when the relation of the yard 
to the length of the pendulum was established. All attempts, 
therefore, to use the pendulum for the purpose of reproducing the 
lost standard were abandoned. The next step was to approximate 
this result by the use of standards then in existence, which had 
been compared with the origina! yard. The bars used for this pur- 
pose were: (a) Shuckburgh’s scale (0 — 36-). (6) Shuckburgh’s 
scale, with Kater’s authority. (c) The yard of the Royal Society, 
constructed by Kater. (d) Two iron bars, marked A, A,, and 
belonging to the Ordnance Department, and kept in the office 
of the ‘Trigonometrical Survey. To Sir Francis Baily was 
intrusted the work of the restoration of the yard. His 
death occurred in 1844, before the work was completed. He 
had then only completed the provisional or preliminary investi- 

tions necessary for this most important undertaking. He had, 

iowever, made a great many experiments to determine the proper 
material for the new standard, and finally decided upon the alloy 
of which bronze No. 1 was afterwards made. It is still known as 
Baily’s metal. Its composition is one 16, tin 24, and zine 1, 
The work was now entrusted to the Rev. R. Sheepshanks. He 
constructed first a brass bar as a working standard. This bar was 
compared with all the standards considered by him necessary for 
the purpose, and which were those just mentioned. Taking the 
average of all the values of each as compared with the brass bar 
No. 2, as the working standard was designated, and reducing to an 
assumed value of the original standard yard, he found as the rela- 
tion of the new yard, brass bar 2 = 36°00025in. of the lost Imperial 
standard, taken at 62 deg. Fah. The brass tubular scale of the 
Astronomical Society did not appear in the list of bars used as 
references—see Phil. Trans. 1857, p. 661—and the statement that 
this was the principal authority for the new standard is therefore 








Bronze 19, as the new yard was designated, or now known as 
No. 1, was graduated according to this value, in terms of the lost 
Imperial standard, found from the comparison of these five stan- 
dards, and is made, as just stated, of Baily’s metal. The dimen- 
sions are: Length, 38in.; depth, lin.; width, lin. The graduations 
are upon gold plugs inserted in wells of such a depth as to bring 
the polished surface of the plugs at a distance from the re one- 
half the depth of the bar, the plugs being 36in. apart. The bar 
which is now before te is a copy in every respect, except that it 
has the subdivision of feet besides; but we have the same material, 
the same dimensions, and the same conditions in the graduations, 
while, more than all, the distance between the two defining lines 
as compared with Bronze No. 1 varies less than one hundred thou- 
sandth of an inch at 62 deg. Fah. This bar was constructed by 
Professor W. A. Rogers, of Harvard College Observatory, Cam- 
bridge, for the Pratt and Whitney Company, of Hartford, Conn., 
for their use as a final reference standard. It has been compared 
directly with Bronze 11, at the office of the Coast Survey, by Pro- 
fessor J. E. Hilgard and Professor Rogers, and allowing for the 
known relation between Bronze 11 and Bronze No. 1, its value was 
found to be within this minute limit, in terms of the Imperial me 
The reason assigned for placing the lines at the centre of th 
depth of the bar was that errors arising from flexure were liable 
to occur; that is, by the bending of the bar, the distance between 
the lines becoming less. Having the graduations at the centre was 
thought would neutralise this effect. We all know that if a beam 
is supported at the ends and loaded in the middle, the beam is 
compressed at the top, and stretched or extended at the bottom, 
and if we were to measure between finely drawn lines, before and 
after the load was applied, we would find that the lines were 
nearer together when the beam was under strain than when free, 
measuring, of course, in a straight line, so it was thought that 
having the lines midway between the top and bottom of the 
standard bar, this error would be reduced. 

Captain Kater was the first to discover the variations due to the 


* This Act was introduced into the House of Commons in 1822, but 
failed to pass the House of Lords. It was again introduced, with modifi- 
cations, in 1823, but was not until June 17th, 1824, to go into 
effect as stated, May Ist, 1825. was, however, postponed to January 


Ist, 1826, 

_C* Weights and Measures,” by, Professor F. A. P. Barnard, Johnson's 
New p. 1737, Appendix. ncyclopted: tannica, 
eighth edition, vol. xxi. p. 803 and 807.] - 








flexure of standard bars upon which graduations were traced, and 
he first proposed a neutral sens, which would have the effect, within 
certain limits, of reducing this error to zero. He first located this 
plane in the centre of the bar, as was done in the case of the Imperial 
yard, but from further investigations he concluded that it was not 
quite one-third the thickness of the bar below the graduated surface, 
He found that the errors from the effect of flexure depended 
upon the thickness of the bars compared with each other, and 
when resting upon a surface which is not plane—Phil. Trans. 1830. 
He also found that this error far exceeds that which would arise 
from the difference of the length of the arc and its chord under 
the same circumstances; so much so that in a bar lin. thick, with 
the versed sine—that is, the distance at the centre of the bar from 
the horizontal plane joining the two ends to the curved surface, 
equal to one hundredth of an inch—the sum of the errors would 
be nearly one thousandth of an inch in the length of a standard 
yard. To overcome the objection of a variable result at every posi- 
tion of a , the number of supports for it has been care- 
fully determined, and in the case of the Imperial Bronze 1 the 
number of these supports is eight, and having been decided by Mr. 
to be necessary, this was adopted for the national standards. 

The distance between the supports is about 44in. 
Sir George Airy gave a formula for determining the distance 
between the supports for any standard bar in order to neutralise 


the effect of flexure. is 
Length of the bar, 


4 V¥n?-1 
‘*n” being the number of supports. 

In the bar we now have before us, the condition under which if 
was transferred, and also when investigated, was when resting 
upon two supports, and using the formula just given, the distance 
between them is about 22in., the total length being 38in, You 
will notice it places the cy ei a little less than one quarter the 
length of the bar measured from each end. This gives the surface 
a certain permanence or equilibrium of position when resting upon 
any level surface, whether a true plane or not, and if used thus 
under the same conditions of temperature, the distance between 
the defining lines remains the same. If we move the supports each 
nearer the ends, say an inch and a-half, the surface changes 
slightly, and the result is to bring the lines at the end nearer 
together, as we have mentioned before. According to the report 
of Professor J. E. Hilgard, Chief United States Coast and Geodetic 
Survey, in charge of verification of standards, in 1877, Bronze No. 1 
is kept at a very uniform temperature within the walls of the 
Houses of Parliament, while Bronze No. 6, which is the accessible 
national standard, is preserved in the Strong Room of the Old 
Treasury, now No. 7, Old Palace-yard, There is not now any 
te e difference between these two standards. The Imperial 

ard is in e of Dr. Chaney, his official position being Warden 
of the Stan . 

In order to secure, as far as possible, accurate duplicates of the 
new standard, four Parliamentary copies were constructed, one of 
which is kept in the Royal Mint, one is in charge of the Royal 
Society, one is preserved in the new Westminster Palace, and 
the other is kept at the Observatory at Greenwich. 
There were also forty copies of Baily’s metal for distribution 
among the different Governments. Only two of these forty bars 
are exactly standard at 62 deg. Fah. ese are Bronze 19 and 
Bronze 28. Both are kept at the Royal Observatory for reference, 
4s representing the national standards. All the other copies have 
a certain relation to Bronze 1, and, instead of ‘giving this relation, 
the —— at which ty - ae is eeeeeaed for 
each, dards prepared . Sheepshanks were legalised 
7. Act of Parliament, June 30th, 1855, and in 1856 Bronze 11, one 
of the forty owe made of Baily’s metal, was presented to the 
United States Government by the British 
standard at 61°79 deg. Fah. This bar is deposited in the office of 
the United States Coast Survey at Washington. It has since been 
found that Bronze No. 11 is shorter by 0°000088 of an inch at 
62 deg. Fah. from comparisons made by ’rofessor J. E. Hilgard, in 
charge of the Bureau of Weights and Measures, United States 
Coast Survey, who, in 1878, compared it directly with the Imperial 
yard at the British standard office in London, and consequently, to 
be standard, must be considered so at 62°25 deg. Fah. Previous to 
1856, the distance between the twenty-seventh and sixty-third line 
of the brass scale made by Troughton was taken as standard; 
though never having been legalised by Act of Congress, it had an 
indirect authority, as it was adopted by the Treasury Department, 
and copies of it were made for distribution among the different 
States under the charge of Mr. Joseph Saxton. The fact is notice- 
able that all the copies of the Imperial yard are made of the same 
material as that of the original Bronze 1, This is no doubt owing 
to the greater uniformity in the coefficient of expansion for each 
standard bar, admitting of comparisons at any temperature. This 
would pot be possible, except for bars of other metals whose 
coefficient or rate of change for each degree of temperature was 
definitely known, and this would make it an exceedingly nice 
operation. 

To illustrate this in a few words, if a steel bar or a platinum 
standard be compared with one made of brass or Baily’s metal, and 
each were standard only at 62deg., if we should compare them at 
72deg. we would find them not alike in length, because brass 
expands more for each degree of rise of temperature than does the 
steel or the platinum ; the difference would be greater in the com 
parison of platinum with the brass standard, as steel and brass 
have a coefficient more nearly alike. 

Let us now briefly refer to what has been donc to fix permanently 
the metric cantent of length. The metric system is represented 
in Great Britain by two bars made of platinum, one being a line 
measure and the other an end measure standard. These bars 
are of the following dimensions :— 


( Length  41°000 inches 
Line metre . « Breadth 1000 ot 

(Thickness 0°21] ,, 

{ Length 30°37 + yy 
End metre Bread 1 


"(Thickness 0:287 3} 


The defining lines nearly traverse the face of the bar for the line 
metre, and arrows, arbitrarily placed, indicate the position on the 
lines when measurements are to be made, The line metre has the 
words ‘‘ Royal Society, 45” engraved on the under side. The end 
metre, being made of so soft a material as platinum, is at present 
not in @ condition to use as a standard for very accurate work, the 
edges of the end surface being indented and other signs of change 
in the surface being visible. ‘The end metre has the words ‘‘ Métro 
a Bouts” ved on one side, and ‘‘ Fortin 4 Paris, Royal 
Society, 44,” on the other. These bars, together with the original 
standard prepared by Hassler in 1832, are the only recognised 
standards which have been compared directly with the ‘‘ Metre of 
the Archives,” as the French standard is called. The Metre of the 
Archives is also made of latinum, the dimensions being about the 
same as the metric standard in London, and this bar was made a 
legalised standard after all attempts to make it conform to a 
natural unit were abandoned. It is standard only at 0 deg. Cent., 
or 32 deg. Fah. Thus, we see, that, after all, the actual use of a 

tural unit for ting and reproducing a standard of length was 
not realised; and standards, made standard by law, were really 
the final result. 

It has been said that ‘‘a mystery is a truth hid behind some 
other truth, and about which the latter throws a veil,” and it 
would seem as if this definition might apply to the great diffi- 
culties met with in the attempts to o! a standard of length 
from natural laws, and na conditions, using the grand truths 
which are known and cary wpe but which seem to throw just 
enough uncertainty around the truth sought, as to make the results 
doubtful for the purposes for which they are intended. Truth is 
exacting, it allows for no ‘errors of observation” or of ‘‘ personal 
equation,” and in no other kind of investigation does this 
ment seem more difficult to be fulfilled, as so many “ variables” — 
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to use a mathematical term—enter into the problem ; variations of which was at the extremity, and located, measuring on the line of 
temperature, internal strain, due to position of » nary tne . LEGAL INTELL IGENCE. pipe about 322ft. from the mms of te. cata 
curvature, errors of observation in using opti ments ; ITTEE THE CIL. Force of Ram Generated in a Line of Pipe consisting o; . 0 

differences in material or of density, thus affecting the rate of p hh met inane riven oe RICHARD atone of 2in., pod ldin., 3ft. of 3in., 48ft. of lhin., and 


ey fe gre thn pls Pony an Botta, end Sir haan Hosnoust. Af of in, which was the Outel Pi 





































































a sath partially—the geno skill _ — pean Pag WASTENEYS SMITH’S PATENT “‘ STOCKLESS ” ANCHOR. Orifice of Velocity Ram in pounds per square inch. 

conduct the experiments which gave us, as English-speaking people, | ‘pis was a petition for the extension of the term of letters in the 

fhe standaed Lngertal yasd, end! wits Sfiy pease Gap We SUNS | granted in 1871 to Mr. William Wasteneys Smith, of Neweastle-| inches, | Min. Pipe. \rort. Bom sin.) "gine here We sin. 

ng Tae ayenicon © ie atill © greatest or that has upon-Tyne, civil and consulting engineer, for his invention of ~ 

ite —— chasiaed of leoath Thins the he hof e thee | im povements in the constrains as anchors. I FS ts 1°19 75°38 64°5 61°2 
posed . 2 .0. ; SON appea' - 

Royeanommtc ample lah, Weare at sem teen | one; hw sovonvn-Gavenay and Be Wana ft] ¢ | te |e | tare | es 

rown, , ; ; 3 

Sea ne een ny Seven 0 Stee Sees “interfer: | "The petition stated that about the year 1870 the attention of % sine _ 7? ss 

_ om o ly explain this kin ah in sae sey bate hi h | Bit. Wasteneys Smith, the petitioner, who had been an engineer in Py 4°47 208°3 2068 195°3 
wie light is made up of seven distinct co’ rays, WHICD | the Navy, was particularly devoted to the study of improvements 




















blended together produce clear white light. Each of these sepa- 
rate rays of colour has an undulatory or wave motion through 
space, and the length of a wave, or the distance from the crest of 
one wave to the top of the next, is different for each as compared 
with unlike colour, but constant for its own, that of the green ray, 
for instance, being puted as being about one fifty thousandth of 
an inch from crest to crest. 

When light is reflected from the two surfaces of the thin film 
of a soap bubble to the eye, a portion of it must evidently travel a 
distance twice the thickness of the thin film of the bubble, as part 
is reflected from the outer and part from the inner surface of the 
film. The particular ray which must thus travel farther loses a 
half of the wave length in the reflection, so that when these two 
portions of the reflected light come into the same path again, there 


in ors with the aim at mak an anchor of t strength and i : 4 ae 

holding power peor otherwise fitted for use inal. circumstances | Yorce of Ram Generated in a Line of Pipe consisting of 182ft. of 

without a ‘‘ stock,” he—Mr. Smith—conceiving that the stock, Gin., 66ft. of 4in., 4ft. of 2hin., lft. of 2in., Tht. of ldin., and 6ft. 
being useless for iabiey was in nell SSagarons by season _ of \n., which was the Outlet Pipe. ae 

of its liability to get broken and to the cable, in cases j 

renderi the sade valueless. Up to that date no anchors had | Orifice of | yor 3g ar tented cana 

been designed to act efficiently without a stock. Mr. Smith, after ait Yana - . | l | With air ch’mb’r. 

numerous experiments and great personal application and cost,| inches, | pipe. lin. | I}in. | 2jin. | Gin. | - 

invented the improvements in respect of which letters patent were | H | 2hin. | 6in. 

granted, and the invention had been of great utility and beneficial } aon) ane. | apa | wee v8 

to the public. The merit of the invention consisted not only in | a 

















dispensing with the stock in the ordinary anchors, but in obtaining 6-71 | 761 | 615 | 36 || 66 | le 
an cube which would hold the ground with both arms at the same % . | 








, - time. Such holding was always obtained immediately on any a 10°02 | 106°3 | 81°8 | 52°0 | 15°8 | 14°0 | 12°89 
is more or less interference, and if the retardation has been such | strain being put upon the anchor, through the cable, which was a ies EGE LRERNG| | 
that the wave crest of one falls into the trough of the other, they | point of importance in the efficiency and usefulness of anchors. 4 | 20°94 | 177-5 | 121°5 | 99°0 | B68 | B87 | 25° 
completely neutralise each other, and the corresponding colour The construction of the invention also rendered anchors more 1 | 43°9 — | — |a8s-0 | 80-1 | 105° | 65°6 
rays are destroyed, Without attempting the mathematical dis- | easily capable of being stowed away and more readily transported 
cussion of this subject, we know that when this relation happens | than heretofore. The steadying power of the anchor was transferred | ————————— ~=—= 








to be more or less coincident, the rays are either deadened or are so 
blended that they form the beautiful rings or bands so often 
noticed. As the film of the bubble changes in thickness, these 
colours are rearranged, as different sets of colour rays or waves are 
deadened and as different colours disappear from the reflected 
light. This unit, no doubt, could be relied upon to produce a 
standard within certain small limits, but the addition or multi- 
plication of such minute units for the purpose of obtaining 
@ practical standard of ~—_ might introduce errors in the 
total greater than would likely to result from either of 
the methods already mentioned. The use made of this 
unit seems to confirm the theories in regard to the limit of 
divisibility of matter, and these same soap bubbles which are 
such a delight to children—and we might include some of the 
older people too—have shown a way in which to estimate, ina 
purely scientific manner, the dimensions, approximately, of a 
molecule, a form of matter so minute that the smallest object 
visible under a powerful microscope is made up of countless 
numbers of them. It has been demonstrated that the mechanical 
energy required to pull apart the molecules of water in forming 
steam is no greater, according to the theory of capillary action, 
than is required to reduce the thickness of a film of water to the 
one five hundred millionth of an inch; a force quite large when 
compared with the small amount of water which we are consider- 
ing. The measurement of this minute thickness is based upon the 


from the shackle to the crown end, where it was not only much| Avy Erecrric LAUNCH IN SEARCH OF DrN. AMITERS.— Yesterday 
more effective, but remained so while any part of the anchor) evening a newly-fitted electric launch was run on the Thames, 
remained on the ground, whereas in other anchors, as soon as the | ‘The intention of the trip was to demonstrate the superiority of 
cable was tightened, or if sufficient cable was not paid out, the electrically propelled boats to any other for the purpose of 
stock was raised off the ground, and immediately its efficiency was | patrolling rivers and harbours. One of the novelties on this 
lost and the anchor would drag. In 1871 various successful publie a is a search light of 3000-candle power, which is actuated by 
tests and experiments of the anchor were made, and Mr. Smith | 4 set of E.P.S. accumulators, which also ropel the launch by 
T 4 -P.8. * 
devoted great time and expense to the development and furtherance | means of a Reckenzaun motor at a speed of eight miles an hour. 
of the invention; but there being a pressure in the anchor and chain | This search light is sufficiently powerful to illuminate the whole 
trade at the time he experienced much difficulty in getting his | width of the river at will. 
anchors made. In 1872 he made an arrangement with Messrs. J. A 
Spencer and Sons, of Newburn Steel Works, Newcastle, by which, | | THE NEw York State Survey.—In the report on this survey 
in consideration of their putting down the necessary plant for the | for the year 1884, Mr. James T. Gardiner, director, says, in con- 
manufacture of the anchors and of their paying him certain | clusion:—‘‘From the foregoing statement it he that many 
royalties on the sales, he conveyed to them the sole and exclu- | counties of the State need to; phical and hy hical ma) 
sive right of makingthe anchors during the term of the letters | and need them now, that such extensive surveys must be made 
patent. Messrs, Spencer had accordingly continued to the present | State or Federal authority, and have never been executed in any 
time to or poor p anahene for the petitioner to his aie action. — way ; — pepe te and Loe adres be por qeactiaally 
Mr. Smit! used hi d to introduce the invention e in connection wi e triangulations on w ey m 
to the public, but inasmuch as the advantages of his anchor were | based; that economy and efficiency require that a topographical survey 
obtained at an increased first cost of the anchor, owing to the | becarried forward continuously onalargescale; that survey of a fair 
peculiarities of its construction, he had found considerable | degree of precision can be made at a cost of from 10 dols. to 20 dols. 
difficulties in inducing shipowners and others to adopt it. At| per square mile, depending on the character of the region sur- 
length its value had been thoroughly appreciated, and Mr. Smith | veyed and the amount of detail to be represented; that a survey 
sold during the term of the patent nearly 700 anchors. He | costing less than an average of 15dols. per square mile would be 
varying colours, using the length of any given wave. Probably | had supplied them for the Royal Navy for her Majesty’s ships | inadequate in precision and detail to meet the wants of this State; 
before this extreme tenuity could be obtained, there would remain | Collingwood, Garnet, Agamemnon, and others, and for the Cunard | that with a definite and continuous appropriation of 40,000 dols. 
only a single layer of molecules held together by their mutual | Steamship Company, ‘and he would be able, owing to an import- | per annum the surveys of from two to t! counties could be 
attraction, giving as the estimated average diameter of a molecule | ant concession e by the Committee of Lloyd’s in regard | completed each year, and the whole work finished in about 
the one — _ red a ——_ a dimension so infinitely | to the use of high-class annealed steel instead of forged iron, to | thirteen years.” 
minute as quite beyond our ability to realise, make a reduction to the public of about 20 per cent. in the price of | yyan. ASSOCI se 
Sir William Thomson, from a comparison of these phenomena, | such anchors. Both Mr. Smith and Messrs. Spencer had done all snapae Ghethoimeed Ghee of Penang a tipo my Sa 
has estimated the limits or range of size of these minute molecules | in their power to get the anchors used, and the demand had | tion was held on Saturday last at the Grand Hotel, Manchester 
> to be between one two hundred and fifty millionth and one five thou- | considerably increased in the last four years, but until then the | yr, W, Summers, M.P., occupying the chair. The report for the 
sand millionth of an inch, and in order to give some conception of the | patent had been almost wholly unproductive, and now, when the | past year, read by the secretary, showed a balance to the credit of 
“‘ coarse-grainedness,”as he callsit, thus indicated, he has said,‘‘that | patent was about to expire, the value of the invention was be- | the Association of £2455 after payment of all accounts up to date 
if we conceive a sphere of water as large as ay ified to the | coming well understood, and its use established and extending. For | and after deducting the sum of £100 arising from the pe dar am 
size of the earth, each molecule being magnified in the same pro- | these reasons, among others, the petitioner asked for a prolongation | of the Osborne Building Society. But for this unfortunate » bs 
acy the magnified structure would be coarser grained than a | and extension of the term of his letters patent. the year’s working of the ‘Aniesiihion weil Theos ry ra 
eap of small lead shot, but less coarse grained than a heap of | Mr. Wasteneys Smith, the petitioner, was examined in support | of £63 notwithstanding the decreased income from investments in 
cricket balls.” “We can thus faintly begin to grasp the idea of the | of his petition, and produced full accounts of the cost of manufac- | building societies. The expenditure during the year had ‘een 
infinite divisibility of matter, and the science of exact measure- | ture, the sales, and other incidents of the invention. Captain tionally h £40 having bee : fi allo » 
ment of length must stop far short of this limit, as it does far lis, the marine superintendent of the Cunard Line, was also bebe of po Sr tae ara C11 is pons tat nanan ahaa 
short of the limit of infinite extension. We have now seen how Med, a i ‘hed be 


nd spoke in high terms of the value and merit of the ‘ ij : 
difficult has been the work of obtaining a standard for final refer-| invention. There were other scientific and practical witnesses in Owing to this heavy demand the committee had been compelled to 
ence, and as it must ar be supposed to remain an invariable 


f . reduce the payment to superannuants from 10s. to 7s. 6d., and 
attendance but they were not called. A number of interesting rwards i Durin three 
or fixed length after having been once established, great care must | models, showing different kinds of anchors, old and new, were also og x emeci oy pa alan edieee 
be taken to preserve this standard from injury, caused either by | brought to the notice of the Committee. making a total of thirty-four new members had been admitted. but 
wear or oxidisation, or change of form. The materials available} The ATTORNEY-GENERAL, on the part of the Crown offered, no | taking into account the losses by death, resignation, or exened, 
for standards of length, taken in the order of their rate of | objection to the patent being extended if their lordships should | the effective addition to the membership liste had only aneamnbed 
expansion under the same conditions of temperature, are wood, | consider, from the ts, that inadequate remuneration had | ¢. twenty-one, bringing the total number of names of all classes 
lass, platinum, gold, silver, iron, brass, and copper. Wood may | been received, on the roll of the Association to 244. The chairman, in pro- 
rejected at once for our purpose, though it does very well for} Their LoRDSHIPs, in the result, gave judgment expressin ing the toast of the Manchester Association of Em loyers, 
yard-sticks and pocket rules for everyday use. Glass has been, and | themselves satisfied as to the meritorious and valuable nature o sere. Be and Draughtsmen of the Mechanical Trades of Great 
is now, used in certain cases, though its great brittleness makes | the invention, and as to the petitioner not ar | received adequate | Britain, said he was sorry they had not in the chair some one 
its use restricted, and the changes going on within its structure are | remuneration in respect of it, and they stated that her Majesty | more qualified to do justice to the toast. At their last annual 
now the subject of rigid investigation, req time to prove its | would be humbly advised to grant new letters patent to the meeting they had the honour of having in the chair Mr. Daniel 
value as a material for standards. Platinum, alloyed with about | petitioner for a term of seven years from the expiry of the original | Adamson, who had great practical knowledge of engineering, and 
10 per cent. of iridium, is used for the Metre of the Archives, and | term. had done great service to mechanics by his experiments on the 
= on Se ee — the aeons deve — bone agg 34 strength of inatila, with especial reference to the different varieties 
reat Britain, to which reference e. i Adamson i i i 
and silver may be said to be excluded for po Baw that of THE FORCE OF HYDRAULIC RAMS. pe ees Pon wren Ship Comal, =, aaeie 
cost in the case of gold, and its extreme softness; and silver,]} Ar a meeting of the American Society of Civil Engineers, would prove of immense advantage to the trade of the district. 
because of its great affinity for sulphur, which is always present in | November 19th, 1884, a paper was read by Edmund B. Weston, | He did not see that there was any reason te despair that this work 
the atmosphere of cities, forming the dark sulphide that would | M. Am. Soc. O.E., giving a description and the results of some | would be ultimately accomplished, although the Bill had been 
soon ruin it for use as @ standard. There is, however, a silver | experiments that were made to ascertain the force of water ram | twice thrown out by Parliamentary Committee there was good 
centimetre scale, ruled by Brunner, of Paris, subdivided into 100 | that could be generated above the static pressure in water-pipes | reason to hope that the third application now being made would 
parts, in the office of the Coast Survey at Washington. under various conditions. The experiments were made at Pro-| be successful. There was no such word as fail in Mr. Daniel 
Iron bars were used by the French Commission, four standards | vidence, R.I. A combination of iron pipes of different sizes and | Adamson’s vocabulary, and the prophets of evil would, letthem hope, 
being made of this material, with polished ends. From one of | various lengths were used in making the experiments. An air | be proved tobein the wrong. It was tobe hoped that the promoters 
them was constructed the platinum Metre of the Archives. One | chamber, 2hin. in diameter, and 42in. in height, that could be used | of the Manchester Ship Canal would triumph over the various 
of these bars, the only one known to be in existence, bearing the | or thrown out of service at pleasure, was connected to a 2hin. | obstacles that still s in the way, and that Association, he was ’ 
stamp of the a now in the amg ae of the United | pipe of the combination. The water used was taken from a distri- | sure, most heartily wished them success.’ That Association was 
States Coast Survey at Washington. The Russian standard of | bution pipe, which was supplied Panag 24in. mains. The quantity | based on the principle of uniting together masters and men, and 
length, used for geodetic surveys, was constructed of iron, using | of water that flowed through pipes was measured in each | proved that employers and employed could work harmoniously 
conical pieces of tempered steel ineach end. This bar has alen h | instance. The force of the ram was ascertained at the different ther. During the twenty-nine years it had been in existence, 
of 7ft. We have already noticed how largely brass, or y's wy in the pipes by the aid of a Richards steam engine indicator. it bad gradually grown, until it had attained its present flourishing 
metal, has been used for our standard yard, and for the numerous | The force of the ram was produced by suddenly closing a valve in| condition. In addition to the pecuniary assistance which it 
copies made of it. There remains only a brief mention of | the outlet pipe, and it was regulated by screwing orifices of different | afforded to its members, when this was required, the Association 
standards made of copper. M. Tresca, acting director of the Con- | sizes to the outlet pipe. The results of some of the experiments | had for one of its principal objects more frequent exchange of 
rd of Paris, constructed a copper line metre of a form | are as follows:— opinions on interesting questions constantly arising from the pro- 
and has the tes raled on a plane midway etween the top aad | Force of Ram Generated in a Line of Pipe consisting of 111f,of| fesional nature of the mechanical trades. This object had been 
bottom edges. The method adopted at the Conservatory in Paris| Si?» D8ft. of 2in., 99ft. of Idin., and 4ft, of lin., which was the ly se S a an Ge and delivered 
for com ing the platinum line metre bar with the end ‘‘ Métres Outlet Pipe. 


in the lecture hall of the Manchester Ti School. A great 
des Archives ” is the use of De having the same thickness as i oy x netted hae re 


























= metre, to Adee bee —— . 0 Ym of so pe pa jnrnies mec se bt Saiccoumionte my - i he ee the utmost frankness 
a i point. a w forbids contact of any kind what- | Orifice of ljin. Dead end. vailed i change icy there been i 
ever in the use of this platinum end metre, the iebedion of this | discharge Tae : meas omer ae . Policy ~> oat 









































a Pe sees t of the trades connected wi 

sharp point upon the surface of the end of the standard gives the mn = 4 lin. —- from | gin, The same ay sn ay of indesiey. A pre «harms von 
means of observing the instant of contact without contact being _ Ne (oe sar 2}in. | with air | mind and feelings of the working classes with regard to improve- 
actually made. It is the opinion of M. Tresca that the error can be soft. | 49ft, | e7ft. chamber. | ments and inventions which resulted in the. saving of human 
in this way reduced below 1 mikron = ‘001 mm., or about one labour. The inventor was now ised. as the friend of the 

twenty-five thousandth of an inch, in the transfer to line measure. ts 2°57 | 72°8) 724) 708) 703) — | — i working man, and the effect of the improvements in i 
(Zo be continued.) 2 see _|150-3 | 196-0 |xer-4| 198-¢| 14-5 | 16-81] . ~ was seen to have been not only to cheapen the cost of production, 
but also to increase the i while lessening the hours of labour. 
Tue Tin Trapx.—The Cornish smelters yesterday advanced tin a neds tek isiv ical ota RT pared. ashing i era years, tnd coeds the questebhipchegs mm 
standards £2 ie ns The standards now are—common, 71s. ; + 19°23 —|— | — | — J] 51°7/ 88-3] 49°83 the human race. In this great work that Association had borne 
superior common, 78s. ; refirted, 75s, per cwt, —— no inconsiderable ; he congratulated it on what it had already 
NAVAL ENGINEER APPOINTMENT.—The following eregerere) The dead end referred to in the above table was a continuation | accomplished, and confidently predicted for it a future yet more 
has been made at the Admiralty :—William H. te, chief | of the pipe beyond event in the 6in., where the 2in, was con- — than its past had been. Alderman W. H. Bailey, the 

engineer, to the Indus, for service in the Racer. nected, and consisted of of Gin., 66ft, of 4in., and4ft, of 2in., ident of the Association, briefly responded to the toast, 
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DIAGONAL SURFACE CONDENSING PADDLE-WHEEL ENGINES 
N.B,, ENGINEERS. 


MESSRS. ALEXANDER SHANKS AND CO., ARBROATH, 


Ovr engravings illustrate a pair of diagonal surface-con- 
densing, disconnecting engines a4 hallane made by Messrs. 
Alex. Shanks and Sons, Dens Ironworks, Arbroath. They were 
for a paddle tug, fitted up complete, marked, and taken to 
pieces, and delivered on board ship with all connections for 
fixing in a wooden vessel abroad. In describing these engines 
we shall closely follow the specifications to which they were 
made. The engines have two cylinders 30in. diameter by 
4ft. 6in. stroke. The piston-rods are of steel, 4in. diameter, 
secured to the crossheads by a steel key and to pistons by a 
nut. Theslidevalves are arranged on thesides of thecylinders so as 
toavoid weigh shafts, and theexpansion valves work or the backs of 
the main slides. There are four excentrics, two for main slides and 
two for expansion valves, the former being loose and fitted with 
steps properly balanced. The intermediate shaft is 8jin. dia- 
meter in bearings, 10in. long, and 94in. diameter in sliding 
crank. The paddle shafts bearings are 8in. diameter by 10in. 
long in engine frames, and outer bearings 9}in. by 12in. The 
disconnecting crank is of wrought iron on the port engine, and 
is made to slide on four steel keys by means of levers, 
and a clutch ring of wrought iron, faced with brass, and 
fitted with gun-metal cod pieces in the crank eye. The 
connecting-rods are of wrought iron, with 9ft. centres, 
They have brasses, caps, and bolts at both ends, and 
brass liners to facilitate adjustment. The condenser is placed | girder 
below the shaft and forms part of the framing. It is fitted 
with solid drawn brass tubes jin. diameter outside, and secured 
in Muntz metal tube plates by wooden ferrules, The total tube 
surface is 750 square feet, the tube plates being lin. thick. 
There are two air pumps worked by beams, as shown above. 














They are fitted with gun-metal liners, and gun-metal rods and | 
valve seats, glands, and neck bushes, and brass valves are used. | 
There are two each of feed and bilge pumps, one to each engine; 
they have gun-metal plungers, valve seats, g 
bushes. The circulating pump is centrifugal, worked by a 
separate engine, taking steam direct from the boilers and exhaust- 
ing into condenser. The starting gear is arranged so as to work 
from the deck. The paddle wheel shafts are overhung from | 
the bearing, resting on strong brackets on the ship’s side. The 
excentric is attached to a spring beam. The wheels, illustrated |’ 
on page 142, are 12ft. 6in. diameter to centres of floats, each | 
wheel having nine floats, 7in. by 2ft. 6in. by 2$in. thick, 
of black birch. The eyes are bushed with lignum vite, and 
pins cased with gun-metal. All the bolts on the wheels have 
square heads, and each bolt two square nuts. Each boss is one 
solid casting secured to shaft by three The boilers, see 
page 148—two return tube—are of Siemens steel, each sit, 9in. 
diameter by 10ft. 9in. long. Each boiler has two furnaces, 
2ft. 9in. diameter by 6ft. length of bar=33 square feet. They 
each have seventy-eight iron tubes, 3}in. diameter outside, 4jin. 
a and 8ft. long over the tube plates, giving 571 square feet 

be surface. From the top of the combustion chambers to the 
a. of boiler inside it is 2ft. 1lin.; and there is a separate com- 


bustion chamber to each furnace. These have flat tops and | full 


— The stay tubes screwed into both plates, and no 
ag Each boiler has a vertical steam chest, 3ft. 6in. 
diameter and 4ft. high. They were tested to 90Ib., and have to 


work at 45 lb. 
Ly g aearginmal Ps amy for the bilge, which are of lead, 
and in ; but in other cases. they 





were left loose with 6in. to spare on the length of pipe, and 
; each steam pipe was fitted with a Mollerup’s im eator. 
Chadburn’s repeating telegraph has been adopted. Bave- 


lands, and neck | alls are fitted so as to prevent oil getting into bilges. 








FLoops IN THE MiDLANDS.—Mr. Tarbotton reports as follows 
:—“I am strongly 

in the neighbourhood 
wick and Beeston weirs. 


being ery serious 
ductoadtbies ta Sha fateage of one waters ; Sie olve tend to the 
sil up of the river, sy prey ting a large amount of constant 
was unable to get the — fall at the 
Colwick Weir, but I aac ‘he he fall at the lock, at the lower end 
of the Holme Sut, was 8ft. 10in. Now, the main object should be 
the assimilation of the two levels in times of flood. This can be 
obtained most efficiently b gona sgh: hag tilting weir near to 
the lock, but not ni oe Be site of the wick Weir. 
Beeston’ Weir s1 found the 5ft., but I 


weir at Beeston. The effect o apg hie aN, Fagg rer 
dynamic power from Beeston Weir to Colwick Weir, which at 
pra ne gee} it cannot exercise. y gear the gravel dreiged 


arog Fon largely SLeteipentlnp it fede 
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AIR COMPRESSING ENGINES. 
MESSRS, W, NEILL AND SON, ST. HELEN'S JUNCTION ENGINEERS. 
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THE accompanying engravings illustrate a pair of engines and 
air compressors manufactured by Messrs. Neill and Son, Bola 
Ironworks, St. Helen’s Junction, Manchester. The arrangement 
is compact and the machinery well finished. About a dozen 
similar sets are at work, and have, we understand, given great 
satisfaction. With steam at 50 lb., they will give an air pres- 
sure of 100 Ib. The steam cylinders are 12}in. diameter, and 
the air cylinders 10jin. The stroke is 18in. 





| 





THE STILES AND PARKER PRESS COMPANY’S 
PRESSES. 

THE accompanying engravings illustrate the details of two | 
presses for sheet metal work, made by the Stiles and Parker | 
Press Company, Middletown, Conn., and described in the Age of | 
Steel, These machines are made in a variety of sizes, and for a 
great variety of work, from the finest work of the jeweller and 





watchmaker up to heavy ordinary work. Fig. 1 represents the 
new graduated adjustment of the Stiles press. This provides 


ad 


my 


: ——— 


4, 





for the rapid and certain adjustment*of the downward travel of 
the punch without consulting tables, or making any calculations 
whatever. Thus, supposing it is required to lower the stroke of 
the punch one-hundredth of an inch. The single bolt at the 
top is loosed, and by means of the hand pinion shown the 
graduated circular wedge, or excentric, is moved one division of 
the graduated scale; an operation, as will be seen, that can be 
very quickly performed. While the scale is graduated for 
advances by hundredths of an inch, it is evident that by setting 
between two graduations finer adjustments can be made. The 
graduations being numbered, a record can be kept for any par- 
ticular dies used on regular work, and when again used Pal 
dies can be accurately set without loss of time, These features 
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would appear to be valuable, and particularly when a variety 
of work is done with a single press, must result in a large saving 
of time. In setting the dies in this machine the shaft can be 
turned to bring the slide to the lowest point of stroke while the 





FiG.2 


wheel is in motion, as the press cannot be started by accidental 
pressure upon the treadle, being prevented by self-actuating 
mechanism, The wheel can be turned backwards to release a 
punch that becomes fast in its die, or in fitting punches to dies, 


|| HINA \Ogr=d\ 


a feature the value of which will be recognised by those accus- 
tomed to use such machines. 

The clutch-pins, three in number, are arranged to lock at 
three different points in a revolution ; consequently there can 
never be more than one-third of a revolution lost between the 
depression of the treadle and the starting of the press. The 
three clutch pins will manifestly last three times as long as a 
single one. A positive stop is provided, which can be used or 








| 





not, at will. This stop, when used, prevents the possibility of a 
second stroke, even if the foot is not removed from the treadle. 
Fig. 2 represents the arrangement for changing the stroke of the 
slide, in addition to the adjustment previously referred to. The 
excentric disc is secured to and revolves with the crank shaft. The 
stroke is adjusted by changing the position of the disc by means of 
a pin that enters the holes shown. This pin can be changed from 
hole to hole, thus accomplishing the desired end. Fig. 3 represents 
the slide adjustment of the Fowler press. In this the adjust- 
ment is made by turning the excentric ring. The crank pin 
revolves in the hole in the excentric block, and imparts motion 
in a way that will be clearly understood. To adjust the punch 
a wrench is supplied to the bolt head shown, and the excentric 
brought into position to be moved by a wrench fitting the holes 
on the face. By means of this the excentric can be turned to 
vary the position of the punch by the finest gradations. In the 
Fowler, as well as in the Stiles press, the thrust between crank 
and punch is received by solid unyielding metal, affording no 
chance for variation while in operation. 








THE BUSH INTERLOCKING RAIL BOLT 
THE accompanying engraving illustrates an ingenious bolt 
which has been, we understand, well tested on American rail- 
ways. It is obvious that the system is applicable in many 
situations to many purposes besides those to which our illustra- 
tion shows it applied. It is claimed for it that the spreading of 
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rails is entirely obviated, and that it can be applied at all 
seasons without delaying traffic. The bolts are manufactured in 
the United States by the Bush Interlocking Bolt Company, 
South Forth-street, Philadelphia. 








Pusiic HEALTH.—The deaths registered during last week in 28 
great towns of England and Wales corresponded to an annual rate 
of 20°9 per 1000 of their aggregate population, estimated at 
8,906,446. The six healthiest places were Birkenhead, Derby, 
Salford, Brighton, Huddersfield, and Bradford. In London 2913 
births and 1525 deaths were regi . During the first six weeks 
of the current — the death-rate of London averaged 22°6 per 
1000, against 24°7, the mean of ‘the rates in the eorresponding 
periods of the five years 1880-4, 
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TUG-BOAT PADDLE-WHEELS. 


For description see page 144.) 
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j LETTERS TO THE EDITOR. her together were Robert W: driver who had | much results. Take, for instance, this one: The unbalanced 
e: [We do not hold ourselves responsible ¥ the opinions of our Footman dhgeers from Liverpool, th 
correspondents. De 











e engine having come from | area of valve x steam pressure in casing + 3, which is equivalent 
water—and Thomas Valentine, assisted by George | to a coefficient of friction of 0°33, the unbalanced area being the 
ww of Lyston, near Leicester. The latter two were | combined area of the exhaust port—or ports if the valve is double- 
. borrowed from the foundry of Messrs. Cort in this town. ported—in the valve and the cylinder ports. If in connection with 
COOPER'S HILL COLLEGE. The engine, Sir, was an inside cylinder one and had acrank axle, | this rule I take the following, that the exhaust port in the cylin- 
Sm,—I have read with great interest the many articles and | of course. There never was an outside cylinder engine at West | der face = steam port + half travel of valve — one ge, 
letters published in your paper; and, not being personally Buti, at any rate for a great number of years after the opening, | assuming a loss of ahin and a steam opening of 2hin., we get a 
yg ae wert en —— sent out thee obit? so it would | and I do not ever remember seeing one there at all. travel. for valve of 10in., and ates oa = ts. + o a 
iniOD as er in ir, it is high ti y i in, = 6hin. i i of 4in. on lower side o' 

out works but hen Ide aon abili carrying | Now, Sir, it is high time the bubble burst. I am surprised at | l4in. = 6hin., and allowing an inside lap of 4 side 





u ave a good deal of experience in is with | the utter want of truth and know in the letters signed by | valve, we get exhaust port in valve = 6}in. + 3in. — din. = Yin., 

P engineers with diplomas, as they call themselves, | ‘Qld West Bridge Man,” “ Another Old Swannington Man,” and | and an unbalanced area = (9 + 3 + 3) x 37 = 555, and the force 

; coming from colleges on the Continent, as Belgium, Germany, Italy, | lastly by “Old Senge Driver,” all of whom, I am afraid, | required to move the valve = 555 x 70 +3 = 12,950, so that 
Q &c., and I have no doubt that it is about the same as the Cooper's | put their heads under same hat. As to searching of books | making all allowance for your taking minimum figures for your 
Hill engineers, not the one idea of carrying out work | and price of engine, they are w without proof. Now, Sir, | exhaust port, you make the force required to move the valve only 
i and less of managing men, and an enormous amount of pride in | being the oldest Lei and man alive, and having | half that usually allowed in practice. Now, if we turn to Seaton’s 


before the public a fine looking instrument, which, in | known all the other men in the locomotive department, which at | book on marine engineering, we find on page 240 the following :— 
many cases, they do not know how to set up. But to come back | that time were not many, and were all personal friends, I | “Since it is posal Sar a slide valve to be exposed to the pressure 
to the articles and letters referred to, I see that Cooper's Hill | should be glad to meetany of the old hands there really be | of steam on its whole area, without any relief due to the ports, 
speltion schetaie: ony for India, and naturally I ask the | any left, and in that way expose this affair. Allow me here to | &c., and this may occur even when the valves are fitted with 


: is not transferred to India itself, | say that Mr. Stenson’s sketch represents no that ever | relief frames, it is better to assume this in making all calculations 
because it could supply there at once what I see by the letters is or opened the Leicester and rae 4 for determining the sizes of the to move it, 
oot wanted, knowledge of works—special for ete ~comnier. THOMAS WEaT SMITH. “* If L be the le of the valve, and B the breadth in inches, 7 
and te. Having the College in India, the — actua 4, Murcell-street, Melbourne-road, Leicester, the maximum absolute pressure to which it is exposed in lbs. per 
there, with their acquired knowledge, could be February 16th. square inch, then pressure on valve = L x B x p. The coeff - 


the teachers and the pupils, have the advantage of seeing the . cient of friction should be taken at 0°2, or that of metallic surfaces 
works where they have to be engaged on, get acclimatised, and get | __P.S.—Whilst musing upon the subject, I have put the facts into | rubbing Sensthoen day, strain on valve rod = 0°2(L x B x p) lbs,” 
also a practical knowledge of the country, people, and customs | verse, which I append, and which a would greatly oblige by 





. . : , . This gives a result very little greater than the first-mentioned rule, 

they are so much in want of. Joun L pr Joncu, C.E, | inserting with this letter, Again, if we turn to 103 Rigg’s treatise on the steam engine, 
San Jose, Costa Rica, January 14th, I lived in the North of Leicester, when my age was twenty-three, we find him taking the re on the entire back of the valve, 
= me — . ae ha ra) Se eee od to oe ae and then making some Selastions due to the back Eymare in os 

A SOUDAN RAILWAY. aa Dg ; 7-3 wane! mouth, linder, amounting only to 10 per cent,, and is calcula- 

Sm—I was astonished to reed in on. exicact taken from Tun | 17! St trae te Gis Fenetena, and Deve oft the conth. > on actual experiments with a locomotive valve, arrives at the 
ENGINEER a statement that a line of railway might have been yoy a aoote wae tw ey of men eal power, following results, namely, that the force to move a valve 
made across the desert from Korti to Shendy at the rate of ten or Fede mae bagi 6 wl _— lor an hour; is from one-fourth to a third of the pressure asstated. This I 


. - , and sometimes there was rajn A 
twenty milesa day. As such an astouw assertion is likely to * | need hardly say would give the largest result of Now the question 
tmislend the a I would a oe sitechion to the | following But great part of the work was done befoye an engine came. is, who js right? I have made out a much warse case against the 


ig figures: Assuming the railway to be on the metre e, which is En comme of Sano thay tended Sue. the old Foss Gate, slide valve than even you have done, erefore all the more reagon 
the smallest that would be of any practical walna, it wonld take | But sow shout tee enpiuemsennl bees Lome not tes ne for investigation in that direction. In concluding I would place 
9 four train loads to carry two miles of permanent way from the base | His name was Robert Weatherbourne; the fireman's, John McCroe, | before you the following figures taken from the L.P, slide valve of 


to the rail head. Assuming the latter to be only ten miles from oe ; a large Atlantic steamer; cylinder 102 dia., 5ft. stroke—unbalanced 
4 _- we it — — = es for the train 4 run to and fro ilckteimiboaokioee 4 = - pressure in casing 28 lb., load on valve spindle = 
: four times, and a! t four hours more must be allowed for load- when some wagons were hooked on, and she ran upon the rail, i 

unloading, and other delays, so that a whole working day 46 “Comet” she appeared to be, with joints along her tail. 8 © SRE). in round wamhes,, | Ti wive be Sited 











ing, 
" would be taken up in sending forward two miles of permanent way. | Many times have I cleaned her, and raised the steam as w with a relief frame ft. Gin. diameter, but in the event of its being 
i _ When the lead gets to fifty miles and more the cpesntion becomes ‘And #0 you see | hed the chance these for to toll; we out of order, the uired to work this one valve, neglecting 
much slower, even with an unlimited amount of rolling stock and | 1 many times have fired on her, with driver Ro ; friction of gear, the valve having ldin. travel, and engine making 
B crossing sidings at every five miles, The plate laying itself can be And so you see I had the ghance this “‘ Comet” for to see. 65 revol miaute would be 147. x 2 x 65 x 28,000 _ 

carried on as fast as ever the material is supplied. The latter We all have sprung from mother earth in every monardh's reign, revolutions per ’ “12 x 33,000 

eae ta cnen, te Ro meinieg ee tetestel to the vail bead— And when served our day on earth she takes us back agatn. 128-horse power. The L.P. valve is usually much the hardest 

fixes the maximum rate at }& line can be laid. I talk from — sally Be qe ge a a ey few. | driven; but supposing in this case that the power required for the 

considerable personal experienee in rapid <p bg OE penne acne arty ton, H_P. and expansion valves equal that of the L.P. valve, we would 

Under the very best conditions—a simple surface with have 256-horse power, or about one-sixteenth of the whole power 

unlimited labour and money—an of two miles a day for THE FRICTION OF SLIDE VALVES, of the engines, which over 4000 I.H.P. 

the first fifty miles has never been If an average of one Dumbarton, Feb, 10th, . CARLILE WALLACE, 

mile 0 deg & kept up on, the. Snakion-Backor line it will bo extre- Sat Nenagh intesesin’ in your article on the , 

good wi H. G. Kuy#akpt, Captain R.E. | friction of slide valves, and quite agree you that if Mr. Towers 
Chatham, February 13th. would turn his attention in this direction, with as ts as 
in his late experiments on friction of bearings, it would be of CIviL AND MECHANICAL ENGINEERS’ SoctrTy.—An ord 


inary 

advantage enginorring world, It appears to me was held on the 11th inst.—the president, Mr. Cole, 

Sm.—I la THE ROCKET. _ that one of the first things to be arrived at is the actual pressure M.LC-E., in the chair—when Mr. Haughton, C.E., read a paper 

accustomed fo mine Lats, not fond of display, and not much | tending to foree the valve against the cylinder face, and until this | entitled ue Railway Network, 1884.” The principal paints 

forth omed to writing, but have, I hope, @ sincere regard for the | is eneatall Spieruined, “ak connected with valve | taken up by the author were—(1) The physical geography of 

Leiosster and Swannington fret engine, and ‘one in your last | Sof your enfoceties of tie ce acted ee ae aa | aisle aPeaen tthe ier tO eta the geneal chagaie 

"sabe H er to your e force move the slide | every coun railway network ; general c! r. 

by “ Old Swannington valve « i iadere 1 af of the railway network ; ca Indes railway, and, its 

SUS aeaieencf he ci pl erro |) deme pena fe mae dame feet 
area ve m' ways. ussion follow 

i the terminated with a vote of thanks to Mr, hton 


an - ) 
4 to about it. | coefficient of friction 0°3. gi the ; : . poe s., 
s memory is, thank God, as fresh as the bright June day 1832 | slide. _ ai if this yl ay ha ny of the existing & oe wien Kets Bon aCLC, will ra aya The 
: etroleum . ’ af the paper previgusly, 
= who put rules used by some well-known {rms of maging gngingers. give | announced by Mr, Burge, MUCE, . ‘ 














Fes, 20, 1885. 


THE ENGINEER, 


147 














RAILWAY MATTERS. 
THE Mersey Tunnel has been completed. 


SPEAKING of an accident on the Great Southern and Western of 
Ireland, Colonel F. -H. Rich, contradicting the evidence of the 
firemen, says that where the accident occurred ‘the ient is 
level.” We may perhaps be allowed to say that when a level 
incline is met with, the angle the level makes with the horizontal 
should be given, 

An American contempo says: ‘A heavy wheat train ues 
into Fargo by one engine, a few days ago, on the Northern Pacific 
Railroad, consisted of 110 cars loaded with wheat, This would 
make, allowing 550 bushels to the car, a weight of 3,630,0001b, 
while the cars weigh 2,729,000 lb., making 6,359,000 lb. pulled by 
one locomotive, or about 3180 tons. The train was over three- 
quarters of a mile in length.” 

THE southern section of the Didcot, Newbury, and Southampton 
Railway, which is approaching completion, will afford direct 
communication between the manufacturing districts and the port 
of Southampton. The northern section, between Didcot and New- 
‘bury, has been worked for some time past, and the southern section 
about to be opened will carry the undertaking as far as the city of 
‘Winchester, where there has been some heavy cutting through the 
chalk hills. ' 

A SINGULAR accident happened on the London and North- 
‘Western Railway, at Whalley Bridge, between Buxton and Man- 
chester, on Wednesday. A goods train was leaving the station 
when it left the rails, and the engine fell over a stone bridge into 
the street. The driver and the guard, who was on the engine, 
were killed, but the stoker escaped by jumping off the engine. 
The engine and tender were smashed, and considerable damage 
was done to the permanent way and to the bridge. 

At the half-yearly meeting of the North London Railway Com- 
pany on the 19th inst. the report of directors and statements of 
account to be presented will show that the continued depression 
in the trade and industries of the country has affected the revenue 
from all sourees of traffic, the reduction on passengers being £481 ; 
merchandise, £1225; minerals, £723; live stock, £169; and yet 
the number of oe eg increased 420,666, and the number of 
season tickets 1069. The total train mileage was 1,021,555 miles, 
aaxl the total cost ef locomotive power was £43,474 11s. 7d. 

REPORTING on & Collision which occurred on the 17th December 
near West Croydon Station, on the London, Brighton, and South 
Coast Railway, Major F, A. Marindin says:—‘*The desirability 
of distinguishing in some way between distant and home signal 
lamps at aight, which is often felt, is shown by this accident; for 
the fireman, who saw the Waddon advance signal at danger, would 
qwobabily have called his driver's attention to it had he not thought 
it was a distant signal, having himself little experience of this part 
of the line. A recent invention of revolving or flashing lights at 
«distant signals would seem worthy of trial.” 

ACCORDING to the Rai/road Gazette, the miles of railway com- 
‘pleted in the United States during the last seven years were :— 
1878, 2916; 1879, 4570; 1880, 7174; 1881, 9789; 1882, 11,506; 
1883, 6753; 1884, 4350. The total mileage completed at the close 
of each of the last seven years was, on the same authority :— 
1878, 81,774; 1879, 86,497; 1880, 93,454; 1881, 103,242; 1882, 
114,838; 1883, 121,592; 1884, 125,942. ‘* Since 1879,” remarks the 
‘Gazette, ‘the increase has been 39,445 miles, or 454 per cent.; 
and here we have a sufficient explanation of anything that may be 
‘unsatisfactory in the present condition of railroad business,” 


WRITING in the American Machinist, Mr. Angus Sinclair says: 
“*The most reliable official res that can be found show that 
there are 29,227 locomotives of all kinds belonging to the railroads 
-of North America. Reckoning the life of a locomotive at twenty- 
five years, it ought to require the construction of 1169 locomotives 
‘annually to maintain the stock of engines. A great many locomo- 
tives kept on the motive-power list are doubtless out of service; 
but, making free allowance for this, the figures indicate that in the 

t year the renewals of locomotives have been far below the 
necessary requirements. Many of the engines built donot represent 
maintenance of stock, but were called for by new roads ont exten- 
sions. Renewals must be made sometime to fill the blanks left by 
wear and tear; and those who delay longest in getting their motive- 
power put in order will pay heaviest for the work when it can be 
delayed no longer.” Taking the American railway mileage as 
125,000 miles, there are over four miles open to pre | locomotive, 
including all kinds of locomotives. 


THE superintendent of construction on the Canadian Pacific 
Railway in the Rocky Mountains states that since the work was 
commenced at Laggan last spring, eighty miles of the road has 
been completed. The road follows the valley of the Kicking 
Harve, until the Columbia river is reached, which stream it follows 
flar a distance of eighteen miles, At this point the first crossing is 
made, and the road is continued westward to Beaver Creek, where 
ttrack-laying ceased for the winter. There 5000 men were engaged 
-on construction during. the past summer, and out of this number 
53000 have been retained to work on grading, tunnelling, and 
making preparations for next season’s work, Three saw mills are 
kept constantly at work and eighteen million feet of lumber have 
been cut during the season. The largest mill will cut 60,000ft. of 
lumber in twenty-four hours. During the season seven tunnels 
were also made and nine bridges built, together with o large 
temporary bridge across the Columbia river. The massive iron 
bridge across the latter river is rapidly reaching completion. 
Track-laying will, it is stated, be commenced early in March, and 
the through line be completed in August. 


VicE-CoNSUL TREHERNE, reporting on the condition of the 
State of Minnesota in a Blue-Book just issued, refers to the work 
of railway construction, and mentions that the following are the 
various lines now operating in the State: Burlington, Cedar 
Rapids, and Northern; Chicago and North-Western; Chicago, St. 
Paul, Minneapolis, and Omaha; Minneapolis and St. Louis; 
Northern Pacific; St. Paul and Duluth; Chicago, Milwaukee and St. 
Paul, &c, The Chicago and North-Western Railway, with its 
branches and leased lines, traverses the State from east to west, 
and plays a most important part in the railway system of Min- 
nesota. The Chicago, Milwaukee, and St. Paul operates the 
largest number of miles of road in the State; both of the last- 
mentioned lines are pushing construction very rapidly in all direc- 
tions. The St. Paul, Minneapolis, and Omaha intieee, starting 
from St. Paul, extends through the south-western portion of the 
State into Iowa, with branches to Dakota, its objective point being 
some yet undecided-upon spot in the far west, The total number 
of miles of railway now in operation in the State of Minnesota 
exceeds 4000, 


A PROJECT for a railway on the Fell system between Oulx and 
Briangon has recently been laid before the Italian Minister of 
Public Works, It is proposed that this line should commence at 
the station of Oulx—47 miles from Turin—on the line from 
‘Turin to Modane, and crossing the torrent Dora Riparia, to follow 
ithe course of this torrent on its right bank as far as Cesana, then 
ithe line would again cross the Dora, and then following the 
national road over the Monginevro pass, would descend at La 
Vachetta to ge omg The total length of the proposed line is 
19} miles, of which 114 miles will be on Italian territory and 8 
miles on French. The total difference of level to be overcome in 
the crossing of this pass is 2422°77ft. @ maximum gradient will 
be 7 in 100—1 in 14°28—and this on the Italian side for a distance 
of a little more than 34 miles. The permanent way will consist 
of steel rails weighing 70 1b. per yard, fixed to ordinary cross 
sleepers, and on these sleepers in the middle of the track will be 
bolted a longitudinal one moves the central rail, which will weigh 
80 lb, per yard. This line, if approved, will be a most important 
one iy Turin, as it will shorten the distance to Marseilles consi- 
derably, 





NOTES AND MEMORANDA. 


THE horizontal component in absolute measure of the terrestial 
magnetism at Paris is in OC. G. 8. units, H = 0°19414 + 0°00012. 

In Greater London 3994 births and 1955 deaths were registered 
last week, equal to annual rates of 37*1 and 19°6 per 1000 of the 
population. 

AccoRDING to figures on the cost of electric lighting in Paris as 
found at the Magasins des Printemps and Hotel des Pastes, the 
cost of gas, as compared with electricity, is as 431 to 344, the cost 
per carcel hour being 0°431f. and 0°344f. 

At the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 2{°72in, The mean temperature was 
46'2 deg., and 7°0 deg. above the average in the corresponding week 
of twenty years. The duration of registered bright sunshine was 
8'6 hours, against 6°6 hours at Glynde place, Lewes. 

DurInG the period from 1855 to 1883, the gold received for coin- 

e at the Sydney Mint amounted to 13,633,504 ounces, valued at 

1,943,991 ; of which 6,703,357 ounces, valued at £25,657,357, 
came from New South Wales, and the remainder from Queens- 
land, New Zealand, Victoria, Tasmania, and elsewhere, 

THE deaths registered during the week ending February 7th in 
twenty-eight + towns of England and Wales correspond to an 
annual rate of 21°8 per 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year. The 
six healthiest places were Birkenhead, Blackburn, Salford, Shef- 
field, Bradford, and Huddersfield. 

In London during the week ending February 7th 2806 births and 
1592 deaths were registered. The annual death-rate per 1000 
from all causes, which had been 23°1 and 241 in the two preceding 
weeks, fell to 20°3. During the first five weeks of the current 

uarter the death-rate averaged 23°2 per 1000, inst rates 
p orl from 30°3 to 20°4 in the corresponding periods of the five 
years 1) In Greater London 3624 births and 2018 deaths 
were registered. 

ACCORDING to a paper by J. J. Roelants, on ‘The Sea-level on 
the Dutch Coast’ a whe Inst. C.E.—in which the author com- 
pares the observations of the high and low-water levels during 
eighteen years, at six stations in the Netherlands, no tendency is 
shown for the rising or falling of the mean sea-level, com to 
the elevation of the coast above the sea during the period under 
observation; so that, so far, no confirmation is found for the 
opinion of some writers, who hold the theory of a gradual subsi- 
dence of the east coast of the North Sea. 

THE smoke from the charcoal works at Elk Rapids, Mich., 
which was formerly wasted, is now manufactured, the Enginecring 
and Mining Jounal says, into chemicals by being blown by 
immense fans into a purifier, from which it eventually comes in 
the form of an acid—pyroxilic—that is as clear as amber. From 
the acid are produced acetate of lime, aleohol—wood spirit—tar, 
and gas. Each cord of wood contains 28,000 cubic feet of smoke ; 
2,800,000ft. of smoke handled every twenty-four hours is sai 
to produce 12,0001b. of acetate of lime, 200 gallons of alcohol, and 
25 1b. of tar. 

SyMPATHETIC ink for writing on postal cards, the Paper World 
says, is made of diluted sulphuric acid, one part by measure of 
acid to seven of water. When this ink is used the card will at 
first show roughened traces of the writing, but after being allowed 
to dry for a short time these disappear, and it is as invisible as if 
done with water. Of course, only a gold pen or a quill must be 
used. If it is desired to avoid the suspicion of using sympathetic 
ink, it may be written upon, across the first writing, with tincture 
of iodine, which will entirely fade out when the heat is applied to 
develope the invisible ink. 

ACCORDING to the annual statistical report of the secretary of the 
British Iron Trade Association, the home production of iron ores 
in 1884 was considerably less than in 1883, as is evident by the 
diminished production of pig iron; but to what extent the output 
was cael there are no official figures yet available toshow. In 
the Cleveland district, however, the total output of iron ore has 
been ascertained by the Cleveland Mineowners’ Association to 
have been 6,005,000 tons, against 6,700,000 tons in 1883, and 
6,326,000 tons in 1882, The output of 1884 therefore showed a 
decrease of 695,000 tons on 1883, and of 321,000 tons on 1882. 


M. PLANTAMOUR is continuing his observations on the periodic 
movements of the ground as inaicated by spirit-levels, as described 
by us some time since. The sixth year—1st October, 1883, to 30th 
September, 1884—of these investigations—see also ‘‘ Minutes of 
Proceedings” Inst. C.E., vols. liv., lx., Lxiv., lxviii., Ixii., lxxv., 
and lxxix.—presents features almost identical with those of the 
preceding one. The curve, traced by the east end of the level 
oriented east-west, shows a gradual fall of 15 seconds to the end of 


May, having reached its greatest depression, viz., 21°59 seconds, on 
24th, 27th, and 29th of April. Its subsequent maximum summer 
rise—reached on 21st-22nd September—was only 19°39 seconds. 

A LEICESTER contemporary says :—‘‘ The Midland Railway Com- 
pany has just fitted two new trains with a new or improved form 
of vacaum brake. To fully and fairly test the appliance under all 
circumstances it has wisely been decided to try it on a fast and 
slow train alternately. One train left Bradford at 7.50 a.m., and 
ran the fast express, vid Nottingham and Melton, to London, and 
then the 6.30 p.m. slow train to Bedford, where it remained the 
night, The second train left Bedford at 8.20 on Monday morning, 
and passed Leicester at 10.22 a.m. on its way to Bradford. A 
number of officials and others interested in the brake question 
rode with the trains. We understand that several ordinary easy 
station stops were made from speeds of 40 miles an hour in 25 
seconds.” 

SPEAKING of the lasting properties of gold leaf used as an out- 
door protection, and its economy in spite of first cost, the Scientific 
American says :—“* The gilder of the dome of the Capitol at Hart- 
ford, Conn., Captain Thomas F. Burke, states that his principal 
trouble in doing the work was from currents of air, the altitude 
being more than 200ft. from the ground, and the site of the build- 
ing itself being one of the highest in the city. To do the work 
properly he constructed a movable canvas shield, made to fit the 
curvature of the dome and its twelve radial ribs, not so much to 
shield the workmen as to prevent the leaf from being blown away. 
To cover this dome—an area of 4100 square feet—there were used 
87,500 leaves of gold, each 33in. square, weighing in the whole 
od etpecs. The total cost of the gold and the labour was 

ols, 


THE bulletin of the Association Scientifique de France says :— 
Lightning has killed 4609 persons in France alone since 1835, when 
a record of such deaths was first kept. The following figures show 
the number killed each year, but there were the same number 
seriously wounded, though not fatally, and five times as many 
struck. The maximum years have been 1874, 178 killed; 1868, 
156; 1880, 147; 1883, 143; 1865, 140. During these five years the 
summer was very hot, and it is a curious fact that they were 
remarkable as excellent wine years. The minimum years have been 
1843, 48; 1853, 50; 1860, 51; 1854, 52; 1851, 54; and these years 
were all more or less cold. The lightning proved most destructive 
in those departments which have a high situation, such as Le Puy- 
de-Déme, Haute Loire, Saone-et-Loire, &c., while the low- 
lying districts, such as the departments of La Manche, La 

vados, and |’Eure were nearly, if not quite, exempt. The 
victims of lightning, killed or wounded, may be classed as follows : 
(1) Those struck while taking shelter under trees; (2) those in 
open country, greeny: | if they hold any metal object or any 
animal in their hands; (3) those in isolated houses; (4) those in 
churches ; (5) those in towns. In Paris, and in the Department of 
the Seine, there has not been a single death from lightning since 





1864, although many violent storms have hroken over the city and 
| distrigt since, =~ . y 


December, 1883 ; it then fluctuates up and down till the middle of | peg, 








MISCELLANEA. 
THE manufacture of paper from -cane refuse is said to be 
successfully carried on in America, if this is true, the process 


should be of importance to West India and America. 

THE extensive improvement works now under execution at 
Dunkirk include an additional seven acres to the floating basins, 
extended quays, enlargement of entrance lock and dock, and im- 
provement of railway communication, so Dunkirk stands some 
chance of regaining that leading position amongst French ports 
which she anciently held. To secure this improvement M. Peyotte- 
Beyaert worked hard for many years. 

THE completion of the St. Petersburg ship canal now enables 
ships of tonnage to sail direct to the port of St. Petersburg 
without, as heretofore, undergoing transhipment of goods at Cron- 
stadt. The canal, which is 264 versts in length, or 17°4 miles, 
runs from the Island of Goutouiew, in the Neva, to the Cronstadt 
roads, and has an average depth of 22ft., and a portion of the 
Neva has also been dredged to the same depth. 

A NEw screw dredger of 800 tons, built and engined by Messrs. 
Wm. Simons and Co., was launched complete from their works at 
Renfrew a few days ago. Its dimensions are 200ft. by 35ft. by 
12ft., and it is fitted with compound engines and steel boilers of 
750 indicated horse-power, to dredge to 40ft. depth, and raise 
800 tons per hour. It has been constructed under the direction of 
Sir John Coode, C.E., for the Harbour Commissioners, Melbourne. 


_ Some time ago it was announced that a French engineer had 
introduced a refractory brick of pure graphite, by perfectly agglo- 
merating the powder of that substance. Graphite being nearly 
infusible at the highest temperatures that can be produced, this 
new brick was expected to prove very serviceable in metallurgy, 
where the want of linings which are wholly infusible has long been 
felt. We have not, however, heard anything of this brick since. 

THE Society of Architects will hold a general meeting and 
Architectural and Building Trades’ Exhibition during the first week 
in March, in the Floral Hall, Covent Garden. The following is a 
general programme :—Monday, March 2nd, hall open from 10 a.m, 
to 6 p.m.; conference, 2 p.m., subject, ‘‘Internal Decoration ;” 
conversazione, 8 p.m. bier hall open from 10a.m. to 10 p.m.; 
conference, 2 p.m., subject, ‘ tilation and Heating.” Wednes- 
day, hall open from 10 a.m. to 10 p.m.; conference, 2 p.m., sub- 
ject, ‘‘ Clayware.” Thursday, hall open from 10 a.m. to 10 p.m.; 
conference, 2 p.m., subject, *‘ Health in the House.” Friday, hall 
open from 10 a.m. to 10 p.m.; conference, 2 p.m.; subject, ‘* Metal 
Work.” Saturday, hall open from 10 a.m. to 10 p.m.; conference, 
2 p.m., miscellaneous papers, 

THE South Staffordshire and East Worcestershire Institute of 
Mining Engineers held their annual meeting at Dudley this week. 
Professor John Brown was elected president for the ensuing year, 
and in his address impressed upon the members the necessity 
for original papers. Speaking of boring operations in mining, he 
said that the appliances had been improved by having free failing 
tools rather than the rigid rod. The Americans had tried the old 
Chinese system of boring with success, and Messrs. Mather and 
Platt had been successful with their method, while Colonel Beau- 
mont, with the diamond borings, had done excellent work ata 
depth of 4000ft. The Danish system of hollow rods through water 

done good in certain strata, and the deviation from a true 
vertical line had been corrected by magnetic means. He con- 
demned cheap steel ropes as likely to lead to serious accidents. 


A PAPER upon ‘‘ The Action of Phosphorus on Iron and Steel” 
was read by Mr. A. H. Hiorns before the South Staffordshire 
Institute of Iron and Steel Works’ Managers, at Dudley, on 
Saturday. Mr. Hiorns recommended that the hearth should be 
lined with basic matter, and be so constructed as to be independent 
of the body, and that dephosphorisation should be effected by an 
arrangement similar to the Perrot motion. The addition of a 
certain amount of nitrate of soda would be an advantage. Phos- 
phorus increased the fusibility of iron, and its tendency to crystallise 
when heated; and if an iron rich in phosphorus had acquired a 
coarsely crystalline texture by exposure to a strong heat, and not 
sufficiently stretched afterwards to bring the component crystals 
together and elongate them so as to develope fibre, it might still 
prove hard in wear, although neither very extensile nor stro: 
when stretched. The influence of phosphorus in steel was stil 
more prejudicial, and the metal deteriorated with repeated heat- 
ings, and soon became incapable of being tempered. 

THE Alexandrine, launched a few days agoas already mentioned, 
is like the Oldenburg, launched about two months ago, an im- 
portant addition to the navy of Germany. She is constructed of 
iron and steel throughout; her iron skin having a double teak 
peekes, sheathed with copper. Her displacement is 2370 tons ; 

er length between perpendiculars, 68 metres—223ft. ; breadth of 





m, 12°5 metres—41ft. ; draught of water when fully equipped, 
5 metres—16}ft. forward, 5°5 metres—18ft. aft. The stérn-post 
and rudder-post are of bronze. Cross bulkheads divide the vessel 
into eight watertight compartments, the two largest ones of which 
contain the engines and boilers. The corvette will be fitted with 
two independent pound engines, placed side by side in the 
direction of the keel, and capable of developing together 2400-horse 
power. Steam will be supplied to each of the two engines by four 
cylindrical boilere placed in two separate boiler-rooms. is 
estimated that her engines will propel the vessel at a speed of 
between 14 and 15 knots—16 to 17 miles—an hour. Her screw 
may be lifted, and, being barque rigged, the corvette will be able 
to proceed under sail. The Alexandrine is to receive an armament 
of ten 10°5 centimetre—4*lin.—guns, a bow and a stern gun, four 
revolving guns, and a torpedo-launching apparatus. 


A CORRESPONDENT has at last called attention in the Times toa 
really degrading and harmful London railway grievance, When 
London railways were projected it was supposed that the districts 
passed through by the lines would be opened up, air and light let 
into them, and people enabled to live in the suburbs % an easy 
ride. But this is far from being the case. The London, Chatham, 
and Dover Railway traverses arches ‘‘let out” in a manner to in- 
jure the health of the travellers above and add to the “‘ mysterious 
illnesses” of those wholivenear. Closeto the Walworth- Station, 
a thickly populated district, the body absurdly called the Newington 
“ Health Authority” converts the refuse of the houses and streets 
of a locality in which there is an enormous amount of epidemic 
disease into a manure for transport along the line in open trucks 
to Kentish hop gardens. This abominable factory is always in 
work, and in summer the stench from these central town works of 
a so-called sanitary authority is simply indescribable on the rail- 
way, and there seems to no attention paid to any of the 
foulnesses of this and other ge by sanitary inspectors. And 
then some of the arches, for about a couple of miles, are 
let out for workshops, and in some instances are converted into 
dwellings. The correspondent referred to says, chimneys from 
these underground dwellings are brought out above the line toa 
level with the carriage windows, and one can tell when the train 
is passing by a shoemaker’s kennel by the burning of refuse leather 
and wax ends. At Camberwell the arches are made the store 
places of road refuse, dead animals, and other like evils. It was 
here—so neglected is the spot—that Margaret Walters threw the 
infants murdered in her fearful trade. But Loughborough Junction 
is the central spot of all for sordidness and misery. No fewer than 
10,000 persons pass through this station twice a day, and as it is 

m from four o’clock in the morning-until past one the next— 

+ is, for nearly twenty-two of the twenty-four hours—it is to 
all intents a public thoroughfare. The “ sanitary authorities” of 
Lambeth, in which district this unhappy station is situated, have 
been appealed to, but they can do nothing to cleanse this disease 
trap. ‘“‘The place is private,” says the sani inspector, and 
with to the filthy road, ‘‘ that is untaken to” by the parish; 





hence the vegetable and animal refuse left there to fester from. 
month to month can have no. benefit of parish scavenger. , 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 


pt 
TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer; not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 

*," In order to avoid trouble and confusion, we find it necessary to 
inform coi that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be Frm. pe by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

D. W. (Clonmel).—Messrs. Chance Bros., of Birmingham, or Messrs, 
Edmundson, of Capel-street, Dublin, can supply the information you want. 

E. B. 8. M‘D.—J/ you like to send a description and sketch of your inven- 
tion, in confidence, we shall be happy to give you an opinion concerning its 
merits, This will not prevent you from subsequently taking out a patent if 





you see jit, 

R. H. A. (Preston).— We do not quite understand your question. The order 
is quite definite, and means rectangular pieces of india-rubber of the sizes 
stated and lin, thick, Why any other construction should be put on such 
an order we are at a loss to say. 

W. W.—The highest safe speed for a sound cast iron fly-wheel rim is 200ft. 
per second, The circumference of the rim of your fly-wheel is about 
33/t., 80 that your wheel would be safe at six revolutions second, or 
360 revolutions per minute, The dimensions of the rim do not affect the 
question in any way, because the bursting strain is a function of the weight, 
and the stronger the rim is the heavier it is, 80 that the two influences 
balance each other. 

R. C, (Hayward’s Heath).—The simplest and cheapest arrangement will be 
to put up a small vertical boiler near the bath, and blow steam directly into 
the bath by means of a pipe dipping a couple of feet below the surface. This 


will make some noise when at work, but it does not appear that that would | be 


be objectionable, aa the bath could be heated before it was used. Hot water 
pipes may be employed, but the cost will be greatly augmented thereby. We 
shall be happy to supply further iuformation if you want it, 

M. 8.—J/ your cover be made of uniform thickness, then the necessary thick- 
ness, according to the formula commonly used for small covers, will be 


t= 120 Vv Pp, l being the shorter dimension or width of the cover, and p the 


pressure, This will give a large margin of safety, and will make your 
cover about 2*5in. in thickness; but if you vib the cover, then the thickness 
may be decreased by an amount corresponding to the strength at the ribbed 
parts taken as beams, Assuming your cover to be split up into a series of 
bars lin, wide, and of the depth vou propose for your thickness, namely, 
1}, we have as the breaking weight of each bar, considered as a ree- 


tangular beam fixed at end with distributed load, W = ——— 


ese 
10 x1 oe = 24751b., while the load due to steam pressure of 
80 1b. on the unsupported part of the assumed Lar in your cover will be 
8l x 80 = 248010. There is, as it happens, thus a very close balance 
between the strength of your cover and the load. You may, however, 
assume the cover atrengthened by the two ribs as two separate beains lin. 
wide and 2in, deep, which, as calculated by the above, would carry 7952 lb., 
and thus aid materially in strengthening the cover. You will, however, 
see that the cover should have either a considerably increased thickness, or 
the ribs should be deeper than 2in. and at least four in number, For the 
strength of circular cylinder covers, see THE ENGINEER 15th March, 1867. 
See Unwin's “ Mechanics of Machine Construction,” 


ENGRAVING BRASS. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your correspondents tell me the best and quickest 
— of — brass name-plates with acids? J. P.M. 
e 7 





SUBSORIPTIONS. 

Tur Enorxeer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. -. £0 l4s. 6d, 

Yearly (including two double numbers) .. eo 21 9s. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tak Encineer Volume, price 2s. 6d. each. 

A complete set of THe Enotneer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter a) 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


i rates, 

Remittance by Post-office order. — Australia, lum, Brazil, British 
Columbia, British Guiana, Canada, Cape of Hope, Denmark, 
Egypt, France, Germany, Gibraltar” Italy, Malta, Natal Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
Ina, _ e > Africa, West Indies, Cyprus, £1 16s. China, Japan, 

n . 6d. 

Remittance by Bill in London, — Austria, Buenos A and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d, Manilla, 
Mauritius, Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

** The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line av seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings inch, AU 
single advertisements the country must be accompanied bya Post-ofice 
order in payment, Alternate advertisements will be inserted with ali 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 

po saietedbatly Ree: tor eBay say of Mr. George iche ; a 

letters to be addressed to the Editor of THe Enoinesr, 168, Strand. 





MEETINGS NEXT WEEE. 
Tar InstrroTion or Crvi, Enorngers.—Tuesday, Feb. 24th, at 8 p.m.: 


0 mi . Papers to be discussed, ‘‘ The Metropolitan and Metro- 
litan ict Railways,” by Mr. B. Baker, M. Inst. C.E. “The City 
es and Extensions (Inner Circle Completion) of the M tan and 


District Rail .” by Mr. » M. Inst. C, Friday, 
Feb. 27th, at 7.30 p.m.: Students’ meeting. ag to be read and dis- 
cussed, ‘‘ The Ga of Flowing Water,” by Mr. H. Turner, Stud. Inst. 
C.E. Professor Unwin, B.Sc., M. Inst. C.E., in the chair. 
Kino's Cot_ecr, Lonpon, ENGIngERING Sociery.—Tui y, Feb. 24th: 
Paper by Mr. Duncan, ‘‘ On Recent Marine eering.” 

Society or TreLecrapH ENGINEERS AND ELrcrricians.—Discussion 
on Mr, Illius A. Timmis’s paper ‘‘On the Working of Railway Signals 


and Points Electro-magnets, &c.” ‘On Constant Electro-motive 
— in an ic Light Circuit,” by Sir David Salomons, Bart., 
‘ember. 
Sociery or Arts.—Monday, Feb. 23rd, at 8 p.m.: Cantor Lectures. 
“The ta,” by Mr. J. M. Thomson, F.R.8.E., F.C.8., 


of Pigmen 
on ne poe at King’s College, London. Lecture I.—Intro- 
ductory —nature of colour—division of colours—white pigments—dele- 
terious actions on such ents—methods of hop ern y Beng 
actions. Tuesday, Feb. 24th, at 8 p.m.: Fi and Colonial ion, 
“The gg tom toe Ky TS _— + Fag td Mr. William 
Sowerby. esday, Fe a m.: Twel nary meeting. 
«Past and Present Methods of Supplying Steam Boilers with Water,” by 
Appliod. Chemistry and: Physien Section." Tempered Glass,” be Dr, 

an ‘em ol ’ 
je S pee Siemens. Sir Frederick Bramwell, F.R.S., Pres. OE. 





DEATH. 


On by y inst., in Buenos Ayres, Argentine Republic, J. G. Cruick- 
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THE SOUDAN RAILWAY. 


Tue fall of Khartoum has at last driven the Government 
to make a railway from Suakim to Berber. Of course, the 
arguments used last year against the construction of such 
a line werethatit would divert commerce from better known 
Egyptian towns, and that as we were not going to remain in 
the Soudan, the construction of a railway would be mere 
waste of money. It may be shown, however, that, to say 
nothing of the saving of life, the formation of a line of 
railway across the desert would have been economically 
right even though we handed it over to the Arabs twelve 
months after it was made, Every question of the kind 
must be discussed with a full knowledge of all the condi- 
tions which control or influence it; and we have no hesita- 
tion in admitting that it would have been possible 
—and is, indeed, possible now—to waste money to 
a deplorable extent on railway works in the Soudan. 
On the other hand, it is perfectly practicable to make 
such arrangements that the proposed railway will be in all 
senses an economical work, to which every one, even the 
British taxpayer, may look with satisfaction. The first 
point to be considered is, are we or are we not going to 
retain ion of Khartoum, Suakim, Berber, and so 
much of the desert as will suffice to render the subsequent 
use of the railway safe? or is it to be a temporary affair, 
merely laid down for strategical purposes? On this point, 
of course, as we do not pretend to know the minds of the 
members of the Cabinet, we can give no information. 
The indications are, however, that the line is intended to 
a permanent structure. Jf we do not mean to keep it 
and use it, it ought not to be anything of the kind, and 
information rte to be elicited as soon as possible as .to 
the reasons which have induced the Government to adopt 
a 4ft. 84in. gauge, while something much less important 
would have answered every purpose of getting troops to 
the front. Before criticising further, however, it will be 
well to give here all the information that is at present 
available concerning the Soudan railway. 

Suakim is a seaport on the Red Sea, distant as the crow 
flies 240 miles east from Berber, and Berber is 160 miles 
north from Khartoum, The engineering obstacles are 
worthconsideration. For some distance inland the desert is 
comparatively flat and sandy. The ground then begins to 
rise, and in the first 27 miles it is stated that an altitude 
of 1800ft. has to be attained. This represents a regular 
gradient of about 66ft. to the mile, or 1 in 80; but inasmuch 
as the gradients will not be diffused over 27 miles, inclines 
much steeper than 1 in 80 will probably be met with. 
Tambouk may be regarded as the first station from 
Suakim. Es Sibil, twenty miles further inland, is 
the next point of importance, and the country 
rises here to a nearly level gravel plain, 2700ft. 
above the sea—that is to say, Es Sibil is 900ft. higher 
than Tambouk. The gradient is therefore equal to 45ft. 
to the mile, or about 1‘in 117. Twenty-two miles from 
Es Sibil is Haratri, 2850ft. high, so that this part of the 
route is fairly level. Here there is a very difficult pass to 
be dealt with. After this has been crossed, the line 
descends to a broad gravelly plain, 2300ft. above the sea. 
Another mountain pass is encountered at Wady Kokref, 
33 miles-from Haratri; from thence it falls to Arieb 27 
miles further on; thence to Berber, 110 miles, is nearly 
level, Berber being 1250ft. above the sea. The total 
len, of the proposed railway is, on this statement 
of distances, but 239 miles, which is too little even for 
what Americans term an “air line.” The probable total 
length of the Suakim-Berber Railway may be taken at 
about 260 miles, when allowances have been made for 
curves and deviations. The precise nature of the engi- 
neering difficulties to be overcome are, we believe, pretty 
well known to Messrs. Lucas and Aird, who have taken 
the contract for making the road. Whether they are 
formidable or not depends on the way in which they are 
dealt with. 

It is above and beyond all other considerations essential 
that the railway shall be made as quickly as possible. Its 
quality is a matter of secondary consideration—any con- 
ceivable kind of railway must be better, immensely better, 
than the rough surface of the desert. It may be taken 
that ten miles a day is the maximum rate at which any 
considerable body of troops with their baggage and impedi- 
menta can advance from Suakim to Berber. We are of 
course assuming that they are not interfered with by the 
enemy. This means a march of at least 25 days. Now 


2) that must indeed be a wretched railway on which a speed 


of 5 miles an hour cannot be maintained ; and this, assum- 
ing that the troops travelled but ten bours a day, would 
mean that Berber could be reached in three days instead 
of in twenty-four. The return train would make the 
trip in two days, and it would thus be possible, if 
sufficient rolling stock was provided, to put a force 
of 500 men into Berber in. three days after they 
reached Suakin, and 500 in five days more, so that in one 
week we might have 1000 men there. How many more 
is simply a question of rolling stock. Trains enough to 
carry 20,000 men might be dispatched one after the other 
as fast as they could be loaded, but it is far more prob- 
able that men will be sent ona few at atime. We are here 
making the worst of the railway, but with a speed of 8 or 
10 miles an hour, sufficient rolling stock, and crossing 
places, there would be no difficulty in placing 3000 
men in Berber in a week. The line required for this pur- 
pose would be of very light rails, say 20 lb. to the yard, 
carried on light iron sleepers laid on the surface of the 
a very little levelling up or down being resorted to. 

e gauge should be narrow, not more certainly than 
2ft. 6in., use the transport of sleepers will constitute 
a heavy item, and the shorter they are the better. The 
mode of propulsion to be presents some diffi- 


culties, 1s comparatively long distances will intervene 
between the watering stations, and enough coal must 





be carried by the engines for a run of about 500 miles 
in the first instance, because we do not assume that it 
would be safe to reckon on finding coal in Berber, or indeed 
any kind of fuel likely to serve for locomotive 
and some time would be lost in hauling coal to depdts, 
which time could be ill spared. If we suppose that 
the little engines employed burned 20 Ib. of coal per 
mile, then each would have to carry about 5 tons 
of coal, and it would certainly not be safe to reckon 
on less. The vehicles used for the conveyance of 
the troops, &c., would weigh about 2 tons 10 cwt. empty, 
and each would carry about twenty men, weighing with 
light baggage say 1 ton 15 cwt., or a gross load of 
4tons5 cwt. A train of twenty-five wagons would suffice 
for 500 men, and the weight would be about 106 tons, to 
haul which an engine wide about 10 tons would suffice; 
and it seems likely that some form of geared engine, such, 
for example, as the type of contractor’s locomotive at one 
time e by Messrs. Aveling and Porter, of Rochester, 
would answer better, in the first instance at all events, 
than engines of the normal form. It must be understood 
that we are speaking, not of a regular railway in the 
received sense of the term, but of what may be termed 
an emergency track, and here a fresh point for discussion 
arises, it possible to make such a track in time to be 
of any real service? Short lengths of line can be laid on 
the surface at a great rate, provided everything is ready. 
Possibly some miles might thus be laid from Suakim out 
at the rate of 20 miles a day, although we do not believe 
that 20 miles could be laid in 24 hours. If, however, we 
assume that the utmost possible diligence is used, it does 
not seem probable that the proposed emergency track 
could be laid from Suakim to Berber at greater speed than, 
two miles a day, so that the line would not be completed’ 
in less than 130 days, or over four months. Whether this 
would or not render the proposed line quite useless for 
Lord Wolseley’s purpose we cannot pretend to say, 
because neither we nor anyone else in England knows 
what he may be compelled to do by the Mahdi. It 
at least seems certain that, if the water and provision 
difficulty can be got over, troops would move across the 
desert by marching long before the line could be opened. 
It has been urged that once any part of the line is com- 
lete, it can be used by troops. This is an error. The 
ine will be wholly occupied in carrying rails, sleepers, &c., 
to the front, and if troops avail themselves of it, then the 
work of construction must stop. 
So far we have discussed the Soudan railway as an emer- 
ency track, but if the road is to be of 4ft. 8in. gauge, it 
is to the last degree unlikely that it can be of any but the 
most limited service for military purposes for at least eight 
months; on this point there ought to be nodoubt. We 
regret to find, however, that not a few persons seem to 
think that the whole affair can be finished in a week or 
two, and that it will play a most important part in the 
war. Such a belief is wholly fallacious as far as the time 
of construction contemplated is concerned. Of course, as 
no one can say when military operations will cease in the 
Soudan, we cannot tell whether the line will be ultimately 
of service for strategical purposes or not. It is quite 
certain, however, that it can be of no immediate or 
proximate utility whatever, simply because it will 
not exist. In a word, Messrs. Lucas and Aird can 
in no way modify the military situation now, and it 
must not be supposed that this railway can be of 
any immediate use to the expedition leaving our shores. 
Khartoum, it is to be hoped, will be in our hands long before 
Messrs. Lucas and ‘Aird have completed their task. The 
engineer is all powerful in modern warfare, but he cannot 
work miracles ; short of this he can perhaps do anything, 
but he demands a little time. Even an English firm of 
contractors with unlimited means cannot, Aladdin-like, 
build a palace in a night or make 260 miles of railway in 
a month. 
We said at the outset of this article that it might be 
shown that even had we made a railway last year, and 
iven it up to the Arabs, such a proceeding might have 
en economically right. The cost of a narrow-gauge 
railway, under all the adverse circumstances that can 
operate, cannot exceed £10,000 a mile; in all probability 
they will not exceed one-half this sum, because there is no 
land to be bought, and no parliamentary expenses—no 
bridges, or cuttings, or heavy earth works; but at £10,000 
per mile, the line from Suakin to Berber would have cost 
not more than £2,600,000. If this is compared with the 
sums expended in taking troops up the Nile as we have 
done, with the fact that having spent about £15,000,000 
as it is, and failed in our object, we shall now have to spend 
about £15,000,000 more; when we bear in mind the circum- 
stance thatall theforces which the Mahdi could collect could 
not have taken either Berber or Khartoum had this rail- 
way existed, and that without Berber or Khartoum he 
would have had practically no base from which to operate, 
and that he pon not possibly attack Egypt proper, leaving 
Khartoum behind him in the hands of the English, without 
courting utter ruin—when, we say, these things are borne 
in mind, it becomes obvious that an outlay of even two 
millions and a-half on a Soudan railway might have been 
the wisest economy ever practised by any Government. 


LONDON MAIN DRAINAGE. 

Caprain Doueias Gatton, in a paper read before the 
Society of Arts, has reviewed the report of the Royal 
Commission on Metropolitan Sewage Discharge. On the 
score of experience, Captain Galton is well qualified to 
deal with the subject; and to some extent he finds a con- 
firmation of his original views in the recommendations of 
Lord Bramwell and the other distinguished authorities 
appointed on the Commission. The main drainage ques- 
tion is certainly growing old, and has worn out several of 
the early combatants who have been concerned in the 
controversy. Captain Galton is himself the sole survivor 
of the three Referees who were appointed by Sir Benjamin 
Hall in 1857 to consider the plan pre by the Metro- 
i Board for the drainage of London. Sir B. Hall 

e Lord Llanover, and died. The first chairman of 
the Metropolitan Board, Sir John Thwaites, has also 
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passed away; and it seems quite possible that years will 
yet elapse, and other notables disappear, before the sewage 

»voblem, as it affects the metropolis, will be finally settled. 

‘aptain Galton pronounces the report of the Royal Com- 
mission a “model report.” But his grounds for saying so 
are not very encouraging. He considers the report to be 
thus worthy of approval for the reason that it is drawn 
up with great skill and care, “and forms the most 
valuable survey of the state of the question on 
water-carried sewage disposal which has ever yet 
been issued.” “The state of the question” is not 
necessarily satisfactory, neither was the Royal Com- 
mission appointed for this much. We want the Royal 
Commission to show us how the question is to be 
brought into a better state. What progress are we really 
making in — to “ water-carried sewage disposal?” If 
only we could find a new point of departure there would 
be some hope. The first result is for the Royal Commis- 
sioners to tell us that the Thames is ina di ful and 
scandalous condition. It took Lord Bramwell and the 
rest of the Commissioners a long time to find this out. 
They suspected things were bad when they signed their 
first report. But it was not until they prepared their 
second report that they were so convinced as to speak 
strongly on the point. Henceforth there need be no 
doubt that the sewage of London is making the Thames 
exceedingly foul. So far as the water of the river is con- 
cerned, Captain Calver has his reputation vindicated, and 
perhaps Captain Galton almost regrets that, as one of the 
arbitrators appointed under the Thames Navigation Act, 
he joined in the verdict which in 1880 exonerated the 
outfalls from the production of mudbanks. But as for 
getting rid of the sewage, the Royal Commissioners in 
their second and final report, in a chapter devoted to 
“the general aspect of the question of the disposal of 
town sewage,” quote largely from the report of the 
Referees in 1857, and give as a reason for so doing that 
“little real advance has been made in the modes of viewing 
and treating the subject since that date.” The second report 
of the Royal Commission, which thus pays homage to the 
wisdom of the Referees as displayed more than a quarter 
of a century ago, is that which is designed to tell us what 
to do now. After examining a multitude of witnesses, 
and overhauling a mass of parliamentary and other docu- 
ments, the Commissioners say they are compelled to express 
their regret at the obscurity in which, after so many years’ 
study and discussion, and after the large experience that 
has been gained, the subject of sewage treatment appears 
still to be involved. Hence it was that the Commissioners 
considered their duty would be best performed by stating 
and explaining the various plans that had been proposed 
or suggested as possible remedies for the existing evils, 
adding such remarks as seemed most useful in forming a 
judgment upon them. 

There is no doubt that the Royal Commissioners carefully 
weighed the various proposals brought before them, and 
endeavoured to avoid committing themselves rashly 
to any untried conclusion. They felt the difficulties of 
the situation, and proceeded cautiously. It is well that 
the question should not be tied up too tightly, and if we 
trace hesitation in their conclusions, there is this advan- 
tage—that those authorities who will have to deal finally 
with the question will find themselves the more free to 
adopt that which may prove to be the better course. A 
certain outline is drawn, which other hands will have to 
fill up. We do not know that the Royal Commissioners 
could be expected to go farther than this. There is no 
magic in the powers by individuals so appointed. 
They can but collect evidence, supplemented by a limited 
amount of personal observation, and it is desirable that they 
should recognise their own inevitable deficiencies, As it is, 
with all the caution that has been displayed, we are presented 
with a scheme, or set of schemes, sufficiently bold and por- 
tentous. Onthe whole, the Commissioners have been wiser 
than the Government Referees of 1857. These gentlemen 
sat in judgment on the present main drainage works when 
the project existed only on paper. Captain Galton and 
his two colleagues prove to have been correct in many of 
their criticisms, but we cannot undertake to say that they 
were right in the plans which they themselves proposed. 
The scheme which they evolved was to convey the 
southern sewage to the Lower Hope, and the northern 
sewage to Sea Reach, the mode of conveyance being an 
open channel on each side of the river, the northern 
channel extending twenty miles from the metropolitan 
boundary, and the southern rather more than sixteen miles, 
the former being 39ft. broad, and the latter 37ft., each 
having a depth of about 16ft. There was something very 
formidable in the aspect of these sewage channels, but in 
order to mitigate their offensiveness it was proposed that 
tidal water should be admitted to the head of the channels 
by means of reservoirs. The sewage was thus to be 
“diluted,” and the requisite flow secured. It is almost 
impossible to avoid associating a plan of this kind with 
the fact that one of Captain Galton’s colleagues was an 
engineer to two of the London water companies, and the 
other was engineer to the Kennet and Avon Navigation. 
These two gentlemen being thus in the majority, it seems 
perfectly natural that the plan proposed should consist 
mainly of reservoirs and canals. We feel sure that such 
a proposal, made in the present day, would stand no 
chance of adoption. Excluding the reservoirs, and con- 
verting the canals into regular sewers, there would be 
some approximation to the plan recommended by the 
Royal Commissioners; but the latter have gone beyond 
the proposals of the Referees, by introducing the question 
of sewage purification. No part of the Thames, not even 
in proximity to the sea, is to be desecrated by the intro- 
duction of crude sewage. The doctrine of Pe 
purity had not advanced so far as this in 1857, and it must 


be owned that there is a vast difference between the 
diluted sewage of that date and the refined effluent pro- 
posed in 1584. 

The history of the metropolitan main drainage has a 
very peculiar financial aspect. The Referees estimated the 
cost of their scheme at £5,437,265—a tremendous sum in 
those days, when the rateable value of the metropolis wag 





less than half what its now. Messrs. Bidder, Hawksley, 
and Bazalgette, to whom in their turn the Metropolitan 
Board submitted the report of the Referees, considered 
that the ex would - far in excess of the estimate, 
their idea of the cost being that it would probably amount 
to £9,000,000. Against this they set the plan which the 
Metropolitan had aneeiee, which they estimated as 
involving only “a reasonable cost ”—namely, £2,300,000 
—the works also to be completed in “a reasonable period” 
—namely, five years. It is due to the late Lord Beacons- 
field that the Metropolitan Board, previously trammelled 
by a Government veto, was ultimately left free to follow 
its own devices with regard to the main drainage. Lord 
Beaconsfield—then Mr. Disraeli—was Chancellor of the 
Exchequer at the time, and he argued that, as the metro- 
lis paid for the main drainage, so the’ Metropolitan 
had a right to construct it in any way it pleased, 
providing the works were not a nuisance. The privilege 
of paying has certainly been largely developed. The 
£2,300,000 originally contemplated has been exactly 
doubled. To this has to be added the cost of relief works 
and extensions decided upon in 1881, the estimate for 
which being £1,500,000. her still we have the pro- 
posed enlargement of the sewage reservoirs at Barking and 
Crossness, estimated at £160,000, making up the grand 
total to £6,260,000. Captain Galton may fairly point to 
these figures as showing that the Referees were vicht when 
they B araree 0 the main drainage works proposed by 
the Metropolitan Board in 1856 as inadequate, especially 
in view of the prospective increase of the population. It 
is right to remember that some of the extensions neces- 
sarily awaited the time when they were required, and 
could not have been properly established in the first 
instance. The enormous growth of the metropolitan 
suburbs has been more marked in some directions than in 
others, and the requisite works could not, in all cases, have 
been forecast. Still it may be contended that the works 
were unduly cramped at the outset, and that more ample 
provision ought to have been made when the intercepting 
sewers were first constructed. Concerning the locality of 
the outfalls, Captain Galton finds strong support in the 
recommendations of the Commissioners, the latter advising 
that the sewage should be discharged in a part of the river 
virtually the same as that recommended by the Referees, 
The latter also spoke approvingly of a plan for uniting the 
northern and southern sewage into one channel. 

The next s' in this question has reference to the 
attitude of the Metropolitan Board. As yet no formal 
announcement has been made by that body as to the 
course which it contemplates taking in consequence of the 
report of the Royal Commissioners. The Home Secretary 
has requested the Board to inform him as to its intentions, 
and for that information Sir W. Harcourt is waiting—very 
probably with some degree of impatience. As far as 
active measures are concerned, the Board may claim credit 
for having anticipated the proposals of the Royal Commis- 
sioners concerning the first step which is to be taken. 
With regard to the chemical treatment of sewage, the 
Commissioners say the proper method to be employed 
“should be a matter for careful experimental investigation.” 
The scientific officers of the Board took this matter in 
hand some months before the Royal Commissioners gave 
their advice, and important doves have already been 
arrived at. The experiments were commenced at the 
Western Pumping Station at Pimlico, and have since 
been transferred to Crossness, where, in the course of a 
few days, the chemical treatment of a million gallons of 
sewage daily will commence in order to ascertain the 
best conditions under which the whole of the metropolitan 
sewage may be purified. When this point is decided, the 
way will be prepared for the gigantic task of precipitating 
the solid matters from the enormous volume which rolls 
through the London sewers. The Royal Commissioners 
demand that this shall be followed up by conveying the 
effluent to an area of land where it shall be filtered, or else 
it must be taken down to a new outfall, to be placed on 
the northern shore at least as far away as Hole Haven in 
Sea Reach. Even at that remote point no crude sewage 
must go intothe Thames. Precipitation must be practised 
somewhere, either at Crossness and Barking, or at Hole 
Haven; and if the efiluent into the Thames at 
the present outfalls, it must 
ment of filtration. How far the Metropolitan Board 
will adopt these proposals, and how far that body 

ill be required to do so, are points at present un- 
determined. The impending task is tremendous, and 
Captain Galton would have us believe that its mag- 
nitude has even been underrated by the Commissioners. 
He once more proclaims that inadequate means are being 
proposed, and that the flow of sewage is greater than the 
volume calculated upon. If all the sewage is to be chemi- 
cally treated, both in wet weather and in dry, the expense, 
Captain Galton says, will be so t that the better plan, 
on the score of simplicity and cheapness, might be to 
adopt his scheme of “dilution” in long tidal channels. 
But Captain Galton seems to be in the dark as to the 
chemical experiments of the Metropolitan Board, and 
there is reason to hope that both in respect to cost and 
efficiency, these will throw fresh and welcome light on the 
whole sewage question. Should these experiments result 
in disappointment, then the recommendations of the Royal 
Commiasioners in their —— and breadth may be deemed 
imperative, and a heavy additional burden will have to be 
thrown upon the metropolitan rates. So far as any pres- 
sure from the Government is concerned, it is limited to 
the prevention of a nuisance, whether on land or water. 
But that some purification of the London sewage was 
originally ex to be carried out is sufficiently clear, 
= the attempt to escape this issue now comes to an 
en 


HEATING FEED-WATER. 

THE economic adyantage to be derived from heating 
feed-water before it is pumped into a boiler is a matter 
easily settled, if the temperatures of the feed-water 
before and after passing through the heater, and the 
boiler pressure gye known, For example, let the boiler 


subject to the refine- | coal has 





nergy be 100 lb. absolute—that is, 85 lb, safety valve 
oad, and the normal temperature of the feed-water be 
60 deg. The total quantity of heat in a pound of steam of 
100 lb. pressure measured from 32 deg. is 1181 deg. Or to 
put it more accurately, 1181 units of heat are used up in 
converting one pound of water at 32 deg. into steam of 1001b. 
pressure. Now, if we heat the feed-water from 60 deg. to, let 
us say, 250 deg., then the number of heat units to be sup- 
plied in the boiler will be 1181 — (250 —- 32) = 963, and the 
economy of fuel effected will be in the inverse ratio of 963 
to 1153, or in other words, it will amount to a little over 
17 per cent. The calculation is extremely simple. In 
“steam tables” will be found the total heat of steam of 
various temperatures and Bremen, always stated from 
and at 32 deg. To this total heat so given add 32 deg., in 
order that we may measure from zero of the Fahrenheit 
scale, because it is from zero and not from 32 deg. that the 
heat of the feed-water is measured. The same result may, 
of course, be got by deducting 32 from the temperature of 
the feed-water, but the method we suggest will be found the 
simplest. From the total heat of the steam subtract 
the temperature of the feed-water, the remainder is the 
quantity of heat to be supplied, as we have said, in the 
boiler. The simplest possible rule of three sum will give 
the percentage of saving effected by any given tempera- 
ture of hot feed as compared with cold feed. The per- 
centage given above, namely, 17, is very high, because the 
temperature of the feed-water is unusually great ; 
and it will be readily understood, we hope, that it is quite 
impossible that anything like savings of 25 and 30 per cent., 
sometimes claimed by sanguine inventors of feed-water 
heaters, can have any foundation in practice. It is, how- 
ever, possible under certain conditions that a much greater 
saving than calculation shows to he practicable may be 
secured by the use of a feed-water heater, and it is well 
that the nature of these conditions should be fully under- 
stood by steam users. 

It has been shown by Peclet, the great French authority 
no heat, that the conducting powers of a metal have little or 
nothing to do with the cost of generating steam. Thus, 
for example, copper is a much better conductor of heat 
than iron is, the ratio being as 892 is to 374; but no 
economy is secured by the use of copper as a material for 
heating surfaces. The reason is that the conducting 
powers of all metals are tly in excess of their absorbin 
and emitting powers. Thus one square inch of iron wil 
conduct as much heat as Qin. or 10in. of it can absorb or 
give out. A pin of wrought iron, lin. in diameter and 
G6tin. long, set in the side of a locomotive fire-box, let us 
say, so that 3in. of the pin are in the water, while 3in. are 
exposed to the heat of the furnace, cannot be burned 
away, because the heat absorbed by that portion of the 
pin in the fire and given up by that part in the water, is 
readily conducted through the one circular inch of area in 
the thickness of the fire-box. It will be readily under- 
stood, then, that the absorbing and emitting surfaces have 
much more to do with the efficiency of a boiler than has 
the material of which it is made. Now, incrustation, lime 
deposit, scale, and such like, very seriously interfere 
with the heat emitting power of a plate; and the 
reason why some _ feed-water heaters apparently 
give a splendid result, is that they keep the heat- 
ing surfaces in the boiler to which they are applied 
clean ; and this they do because the salts of lime and 
magnesia are insoluble in hot water, although they are 
soluble in cold water. The popular notion is that all those 
things which “ melt” at all melt more readily in hot than 
in cold water; but there are many exceptions to this rule, 
and the lime in hard water is one of them. Let us suppose 
that a boiler has been cleaned out, and well chipped and 
scaled. For a short time it will make steam freely, and 
there will be a saving of fuel; but in a few days the sur- 
faces will be all furred over again, and the old wasteful 
forcing of fire becomes necessary. The average result, 
therefore, for the year will be . How ad or how 
good will depend more on the chipping and scaling of the 
boiler than on any other factor. ir however, a feed- 
water heater is applied, and matters are properly 
m ed, the lime does not find its way, save in small 
quantities, into the boiler. The surfaces remain clean, and 
at the end of the year it is seen that a great saving of 
been effected. The whole of this is, as a matter 
of course, credited by the inventor to his feed-water 
heater. In a sense, but only in a limited sense, is he 
right. The feed-water heater produces two etfects—one 
primary, the supplying of hot water to the boiler; the 
other secondary, the keeping of the surfaces clean; and it 
is to the secondary effect that the greater portion perhaps 
of the merit of the invention ought to be attributed. 
That is to say, if it was not that the feed-water was 
heavily charged with lime salts little or no advantage 
would be derived from the heater—certainly no more 
than is indicated by the method of calculation which we 
have described above. 

It appears to ‘be highly desirable that makers of feed- 
water heaters should devote attention to this point—the 
deposit of lime salts, It will be seen that these ought to 
be thrown down neither in the boiler nor in the feed- 
water heater; but if there is only a boiler and a heater, 
they must be thrown down in one or the other, or in both. 
The proper expedient is to provide some form of settling 
chamber or tank between the heater and the boiler, the 
contents of which can be readily removed and thrown 
away. Shingle, stones, coarse gravel, broken bricks, &c., 
answer well; the deposit, which would otherwise find its 
way tothe boiler, adhering to these. When they become 
loaded, they can be removed and used as road material 
A very simple and efficient arrangement consists in fitting 
a — tank with a number of inclined sheet iron trays. 
The feed-water enters the tank at the top and runs down 
the trays ae ree my pias Rae a steam ba ng the 
engine is admitted into the tank, which is practi open 
to the air. The feed-water can readily i ams f to a 
temperature of 200 deg., and a very considerable portion of 
the lime will be found crusted hard on the trays, which can 
be removed and thrown away when done with. They are 
too inexpensive to he worth cleaning. It is very remark, 
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able that so little attention has been paid to this simple 
method of getting rid of deposit wstbias Steam users 
will fly to all sorts of nostrums to keep their boilers clean, 
but they seem entirely to forget what potent agents heat 
and time are in this connection, No doubt much dis- 
appointment has been caused by attempts made to 
accomplish impossibilities. The whole of the lime cannot 
be got out by heating. Mud cannot be got rid of at all, 
nor can common salt, nor “chemicals,” such as sulphuric 
acid. But that very hard and bad water can be*rendered 
comparatively soft and good for boilers simply by raising 
it to a high temperature and keeping it so for some little 
time—the longer the better—before it is pumped into a 
boiler, is a thing that admits of no dispute. 


LIABILITIES FOR STREET MAKING. 


Tue decision by Mr. Justice Mathew in the case of 
Hill and another versus Edward will, it is to be hoped, 
prove to be final in determining the asserted responsibilities 
of tenants on lease for the expenses incurred by Local 
Boards in properly finishing new streets opened by London 
builders, If it do so, a great boon will have been conferred 
by it on a very numerous class of tenants, who, tempted 
by low rents, are willing to take leases of property in 
unfinished neighbourhoods. In the case to which we have 
referred the defendants had taken certain premises on 
lease, covenanting to pay, among other charges, “the tithe, 
or rent-charge in lieu of tithes, land tax—if any—sewers 
rates, main drainage rates, and all other taxes, rates, 
impositions, and outgoings whatsoever, then and there- 
after to be charged or imposed, on or in respect of the 
said premises or any part thereof—except the Jandlord’s 
property tax.” The premises had a frontage to two roads 
within the — of the Hornsey Local Board, and 
after a neglected notice to the landlord to sewer, level, and 
— the roads in question, the work was done by the 

3oard itself, who claimed from the plaintiffs as landlords 
the amount of their share of the cost, £104, which sum 
was duly paid by them, and they now sought to recover it 
from their tenant, Mr. Edward, under the provisions of 
his lease, Without going into the legal technicalities of 
the case, we may conclude our notice of it by stating that 
the judge held that the term “ impositions” relied upon by 
the plaintiffs could not be held to include works of the 
character for which the claim was made, the lease not 
specifically stating that it was the intention of the plaintiffs 
to impose liabilities of this nature on their tenant. 

Now we are aware that many of those who have leased 
residences in several of the new neighbourhoods springing 
up in the outskirts of London, in their unwillingness to be 
subject to the risk and cost of a lawsuit, and in the appa- 
rently indeterminate position of the law on the point, have 
paid demands of a similar nature made upon them by 
their landlords—they having signed their leases in com- 
plete ignorance of any such liability. We may imagine 
the case of an elderly lady reading one of the many highly 
coloured advertisements as to houses appearing in the 
daily papers, and readily allured by the prospect held out 
by it. She reads that on a gravel soil, in a neighbourhood 
famed for its salubrity, close to every means of convey: 
ance—by rail, tram, or omnibus—are to be obtained houses 
fitted with every modern convenience, such as were not 
dreamed of less than a generation back, and at a rent 
which would scarcely have obtained a suburban cottage 
within the limits of a very short memory. A visit con- 
firms the favourable impression produced, and despite the 
unfinished character of the surroundings, which our 
intending tenant is assured will soon be put into shape, 
a seven years’ lease is agreed to; the clauses in this 
lease oy assumed as only of the customary character. 
The civil landlord is profuse in promises. Yes, he will 
certainly make this or that other little alteration. Papers? 
“Oh! surely he will leave these to the lady’s taste ;” 
and within a very short time our unsuspecting tenant is 
in full enjoyment of her nice little residence. But, if 
indoors all is comfort, “hope is left behind” when once 
the street door is passed. The pavements have an uncom- 
fortable irregularity tending to constant tripping; pools of 
water accumulate after the least shower of rain at all the 
crossing places, not one of which has been provided with 
pavement; while the general pervasion of mud—and such 
mud !—absolutely often enforces days of imprisonment 
rather than venture to face it and its disagreeable results. 
Our tenant ventures on a mild remonstrance with her 
obliging landlord when, after some six or seven months’ 
residence, the slough of despond deepens rather than 
improves. “When is anything going to be done to the 
roads?” She then learns that nothing can be done until 
the vestry consents to take them over from the builders, 
and meanwhile the best that can be done is being done by 
throwing gravel over the clayey surface. For a few days 
that alternative succeeds in deceiving fresh victims, the 
surface of the roads looking clean. But the mud is 
insatiable, and the whole beach of our shores might be 
deposited before it could be overcome; so for two or three 
years of tenancy our tenant suffers tly. 

_ At length the vestry takes over the road and it is put 
into order. Then the victim—we will hope now ofa 
pet type—is told for the first time that, having taken the 

ouse on a lease, she has become liable for her share of the 
cost of making the roadway in front of it decent. To the 
op made it is answered that, as the tenant will benefit 

y the work to the extent of the lease, she must pay for 
that benefit. It is vainly pleaded that no information was 
afforded upon this point at the time of signing the agree- 
ment, but this is replied to by the statement of the land- 
lord that of course he had presumed acquaintance with 
general custom; while the further plea advanced, that, 
presuming there had been such acquaintance, the half of 
the tenancy had been under conditions of intense 
discomfort, and the advantage has been reduced by that 
extent and should receive consideration in the amount of 
payment, is equally unavailing to reduce the claim. There 
are also cases which have been brought under our notice 
where the houses occupied have been in a square or facing 
some open space where there were no opposite buildings, 
wherein the tenant has not even been relieved ta the extent 





of a division of the cost of the full width of the road, and 
in one instance known to us the tenant of a very moderately- 
sized house has paid as much as £34 rather than contest 
the claim of his landlord. 

We hold, therefore, the decision in the case we have 
cited will be a great relief to those who may be in dread 
of similar claims being made upon them; and even should 
its effect be to cause suburban builders, in view of the 
responsibilities they must now assume, to slightly increase 
rentals, it will be better for their tenants fully to know 
the extent of their liability before concluding leases upon 
which hitherto they have been subject to claims for which 
they were unprepared, and which have undoubtedly sub- 
jected many to very considerable hardships. 





RAILWAY RATES. 


RalLway companies are, or ought to be, in the position of 
public trustees, They have special rights and special privileges 
granted to them by the State, and they are, to a great extent, 
protected from competition, Of course, these benefits conferred 
on them, and not on others, carry with them certain liabilities. 
In return for granting what is practically a monopoly, the State 
—that is, the public—expects that a railway company will con- 
duct its affairs in the public interest. It does not expect that 
a railway board of directors, or their general managers, will 
stoop to petty practices which would be scarcely creditable 
to an ordinary trader. It does not expect that it will regulate 
its charges according to the temporary necessities of its 
customers, taking low prices of those who have other resources, 
and heavily mulcting those who have not. Such a policy would 
not be surprising if adopted by third-rate money-lenders, or 
other such hangers on to the outskirts of civilisation; but they 
are utterly unworthy of those whose duty it is to administer 
great public trusts. These occupy their high position because 
they are believed to be able to rise above pettifogging notions. 
Railway directors are supposed to know and appreciate the 
fact that the true interest of shareholders is, by a wise, 
fair, and liberal policy, to encourage the trade of their dis- 
trict. They are expected to take a broad and just view 
of things, and not to keep up among traders and the 
public a feeling that they must fight for their rights if they are 
to get them. These remarks would probably be deemed 
severe by the directors of the North-Eastern Railway and their 
traffic managers. But that they are fully deserved by them it 
is not at all difficult to show. Let us first compare the third- 
class railway fare from Middlesbrough to Glasgow with that 
from Middlesbrough to Manchester. Being regulated by Act of 
Parliament, these may be taken as correctly representing the 
comparative distances. The former is 15s. 11d. and the latter is 
9s. The distance to Glasgow is apparently about one and seven- 
ninths the distance to Manchester. Now, let us inquire what is 
the rate for undamageable iron, say, plates, bars, and angles for 
the same distances. The rate for the longer distance is 10s. per 
ton. To make it proportionate with the third-class passenger 
fares—that is, with the distance—the undamageable iron rate to 
Manchester ought to be 5s, 8d. Itactually is 11s. 8d.! Not less 
in proportion to distance, not less at all, but more! A higher 
rate by 16 per cent. for a distance shorter by 44 per cent.! 
What justification is there for such an anomaly as this? The 
difference to the Middlesbrough finished iron trade between a rate 
of 11s. 8d. per ton, and one of 5s, 8d. is enormous, It makes all 
the difference between supplying the Manchester market and not 
supplying it. It makes all the difference to the Manchester 
engineers, of buying their iron 6s. per ton cheaper than at 
present ; and this difference is sufficient to determine orders 
for heavy constructive work away from Middlesbrough, But 
why should the North-Eastern and the Lancashire and York- 
shire Railway managers—for they are the guilty parties—do this 
thing, when the North-Eastern and North British do not? The 
only answer ever given to this question is that Manchester is 
not a seaport and Glasgow is. Senders of iron must make use 
of the railways to Manchester, whereas they have the option 
of sending by sea to Glasgow. Therefore, it appears that 
the rates compared are not regulated by distance, but by the 
competition of steamers. The managers do not consider—as 
they are forced by Act of Parliament to do in respect of the 
third-class fares—what are the distances respectively. They 
ask themselves apparently—“ Have we got these customers in a 
corner or have we. not? In sending to Glasgow we have not, 
therefore let us charge moderately. In sending to Manchester 
we have, therefore let us make them pay immoderately.” No 
broad view is taken. There is no appreciation of the probabili- 
ties of gaining or losing trade. Just the one narrow, short- 
sighted view is acted upon. There is no competition— 
make them pay! Another recent instance will suffice for 
the present, though, did time and space permit, multi- 
tudes might be given. The rate for similar merchandise 
from Middlesbrough to Hull up to the end of last year was 
5s. 10d. if for shipment, but 6s. 8d. if for consumption in the 
town. Why this difference? At first sight one would suppose 
the latter rate-included some terminal expense not incurred 
when the iron was exported. It never could be discovered, 
however, what this mysterious service was, inasmuch as the 6s. 8d. 
was charged just the same when the trucks were unloaded by 
buyers themselves in their own sidings, The truth came out, 
however, last month. Some enterprising firm started a small 
steamer to run from Middlesbrough to Hull in competition with 
the railway company ; immediately, the latter issued a circular, 
wherein the manager announced a reduction of the rate for 
local consumption to the same as that for shipment. There 
had manifestly never been any justification for the higher rate. 
But there was no competition, and therefore it was demanded. 
It was not imposed on shipment iron lest other shipping ports 
should be preferred and the traffic lost. Seeing how dependent 
the population of Great Britain is upon trade and manufactures, 
and how these depend largely on cheap internal communication, 
it is clearly contrary to public policy that railway cates should be 
determined or influenced by the circumstance of there being com- 
petition or no competition. The prime cost of conveying—which 
of course is in proportion to distance—together with a reasonable 
allowance for profit, should be the sole factors. When national 
interests are at stake, and national aid is given, it is time that a 
broad and liberal policy should be insisted on. That rates 
should be moderated immediately on the appearance of compe- 
tition, and to an extent calculated to cripple that competition, 
and nothing more, is a mean and miserable policy. The railway 
companies are clearly not to be trusted to decide what is fair as 
between themselves and their customers, They look too exclu- 
sively to the narrow and immediate interests of their share- 
holders, and grasp what they can within the limits of their 
Parliamentary powers, if they limit themselves at all. Our best 
chance of compelling them to do otherwise is in the perpetuation 
and extension of the judicial action of the Railway Commission. 


All new rates, jade and all old rates complained of by an 





adequately-signed petition should be revised and settled by 
them. Let us hope that the present evil times will not be 
allowed to pass away without some reform being made in the 
direction indicated. 


BELGIAN IRON IN ENGLAND. 


Ir would be interesting to know the value of Belgian iron 
imported into England for building purposes alone. e trade 
has now been in full swing for many years, and it may be 
assumed that much less of the foreign make is at present being 
used than in the years of prosperity. Still, the grand total 
even for last season must have represented a large amount of 
capital. In the Sheffield district, which is a long way inland 
from the port of delivery, Belgian iron chiefly for girder 
purposes can be laid down at fully 15 per cent. less money 
than the Butterley brand or any other kind of English iron. 
This, of course, makes all the difference between a profit—a 
handsome profit—and a loss. One hears it said sometimes that 
the Belgian girders are not so good. Possibly this may be so, 
but the prompt reply of one of a large Yorkshire firm of builders to 
this objection was that he had used Belgian girders extensively 
for many years and he had never known one to fail. His firm 
have had Belgian girders to the value of £10,000 a year. In 
one building in Sheffield they recently put in £4000 worth of 
Belgian iron. The depressed state of the building trade has 
greatly decreased the demand, and it is probable that not much 
more than £5000 worth was brought into Sheffield last year, 
though at one time the business done in the Sheffield 
district by the Belgian ironmasters must have been at 
least £20,000 a year. The low rates of shipping are 
all in favour of the foreigner; but a more important factor 
is the cheap labour so abundant in Belgium. It is believed that 
the foreign workman will give six days’ labour for the remuuera- 
tion given to his English brother for four to four and a-half days’ 
work, This handicaps the British manufacturer most seriously, 
and is, after all, the main reason why this singular feature of 
the iron trade is maintained—the delivery of Belgian iron in 
the very heart of the English iron districts at 15 per cent. under 
the quotations of home firms who have the raw material at hand 
and no carriage to pay. So long as the Belgian iron worker is 
content to work hard for so little wages, the English girders will 
fail to get a hold even of the English markets, where the great 
point is price, 


A PRUDENT COLLIERY COMPANY. 


Aw unusual incident has occurred in the South Yorkshire 
coalfield which has scarcely attracted the attention it deserved. 
Mesers. John Brown and Co., of the Atlas Steel and Ironworks, 
Sheffield, own the extensive collieries cf Aldwarke Main. At 
one of its pits, the Swallow Wood, the Government Inspector 
gave it as his opinion that shot firing would not be safe owing 
to the prevalence of gas in the workings. The management of 
the colliery concurred in this view, and intimated to the miners 
that they would not be permitted to get coal in the ordinary 
way—i.e., by shot firing—and, further, that the state of the 
coal trade would not allow of more remuneration being 
paid for getting coal in the other fashion. The men 
did not like the idea of working with wedges at the same 
price as by firing, believing that they could not make 
sufficient wages. The management, therefore, had no other 
course open in the safety of the miners themselves than to 
withhold their permission to work the mine in the manner 
which had been condemned as dangerous. The men thereupon 
preferred to draw their tools out of the pit, which is closed for 
the present. At the same time the company has done what 
it could for the miners —some four hundred—who were 
thus thrown out of employment. It decided to in- 
crease the output at the other pits, to make up in 
some measure for the deficiency caused by the stoppage at 
Swallow Wood. At these pits it has taken on a number of 
the unemployed miners. February is a notoriously dangerous 
month for those engaged in the arduous occupation of coal- 
getting, and had any calamity occurred at Swallow Wood, after 
the clear warning of the Government Inspector—coupled with 
the company’s own convictions of the peril—the responsibility 
of all concerned would have been grave indeed. The action of 
the colliery management in thus promptly taking measures in 
the sensible path of prevention cannot be too highly com- 
mended. If other companies would follow this example, there 
would be fewer fatal explosions to darken the record of coal- 
getting in Yorkshire and other mining districts, 


FOREIGN SHIPBUILDING. 


Tue secretary of the North of England Steam Shipowners’ 
Association has procured for the annual meeting of that body, a 
few days ago, some facts that have a wide interest. From 
France, Holland, and Hamburg he procured statements as to 
the condition of the shipbuilding industries in those countries 
which were read by the chairman—Mr. C. M. Palmer, M.P.—a 
the annual meeting to which we have referred. Their tenour is 
as doleful as the same reports from this country would have 
been. From Havre it is reported that, “as regards merchant 
steamers, since the bounty law came into force, few steamers 
have been built here, and those few have not been successful.” 
From Bordeaux, it is said that the bounty laws have given 
orders for vessels to shipbuilders out of France, and that they 
have “not had a favourable result upon the French shipping 
trade.” From Hamburg, it is said that “hundreds of steamers 
are laid up at the Baltic ports,” and that no “new orders for 
ships have been given since the beginning of last year ;” and 
from Holland, shipbuilding is stated to have “ practically come. 
to an end for the present,” All round, the conclusion is that. 
the shipbuilding trade has felt the paralysis that is known here, 
and as it was when our yards were glutted with work that the 
foreign yards obtained orders, now that so many of our yards. 
are only partly employed, it must be expected that foreigners 
will feel the dulness still more keenly. At the same time the 
conclusion is irresistible that the result of this general cessation 
of shipbuilding must be to give very early relief to the freight 
market, because the loss of vessels is constant, and affects not 
only our own merchant fleets, but those of other nations. As 
shipbuilding is checked and loss goes on, and as the trade of 
the world grows over the oceans, it must be concluded that 
there is in progress a relief first and then a recovery in the 
shipping trade that will in due time affect shipbuilding. It is 
doubtful whether the worst is entirely past, but at. any rate the 
indications of an improvement are to be found in the figures we 
have referred to. 


THE DEFENCES OF HONG KONG. 


INFORMATION reaching us from our Chinese colony has made 
us aware that in that one colony at least the residents of 
European extraction object strongly to pay the quota imposed 
upon them as their share of the cost of defensive works recently 
decided upon by the Home authorities, It is not because the 
contribution asked for is excessive that this disinclination to 
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vote the sum required has been manifested by the committee of 
the local legislature—a disinclination, indeed, which has taken 
the obstinate form of entire refusal to recommend the vote— 
—but really because it is held to be insufficient. That com- 
mittee, of course, includes men who have long been resident in 
the colony, and who are familiar, not only with the require- 
ments evident to experience and common sense, but with the 
various recommendations on the subject which from time to 
time have been made by naval and military commanders at the 
station ; and its verdict is to the effect that the scheme to which 
it is asked to contribute is utterly insufficient and unsatis- 
factory, and that the execution of it will lead to a sense of 
security which would not be justified in the event of hostilities. 
We have before urged that the plans decided upon for the pro- 
tection of our several colonies seemed to have been dictated 
more by ideration for y rather than on a basis of 
actual requirements ; and should other colonial bodies raise the 
same objections that have been started by the residents at Hong 
Kong, our Government will find itself in a dilemma not easy to 
escape from. If, in opposition to the views of men of long local 
experience, that Government adopts a course which may here- 
after produce disaster, a very serious responsibility will devolve 
upon its members, and we should recommend careful revision, 
and, perhaps, extension of existing proposals. 





EXHIBITION OF SHEFFIELD MANUFACTURES. 


THanks to the enterprise of the Master Cutler—Mr. J. E. 
Bingham—Sheffield is about to undertake an exhibition of an 
interesting and most important character. It will be in the 
form of an industrial exhibition, illustrative of the various 
handicrafts of Sheffield in all the varied stages of production. 
Few towns in the world have so many manufactures, ranging 
from the tiniest of needles to the monster propeller blade and 
huge armour plate ; and there is no doubt that the undertaking 
will excite great interest outside the wide boundaries of Hallam- 
shire. When Mr. Bingham was Master Cutler in 1881, the idea 
occurred to him then, but he was not able to get it carried out. 
Now, however, the Cutlers’ Company is heartily with him, as it 
is felt that the'time has come when the industrial supremacy 
of Sheffield in many important branches of manufacture should 
be asserted. It is intended to give prizes and certificates to 
workmen for excellence in workmanship, and this will at once 
enlist the sympathy and stimulate the energies of the artisans to 
put forth their highest skill in the articles they enter for com- 
petition. Care will be taken to conduct the exhibition in such 
a way as shall not play into the hands of the keen-eyed foreigner 
anxious tw pick up points with which to compete with Sheffield 
firms in distant markets. 


STEEL TIN PLATES. 


THE tin-plate trade is at present in a little excitement concern- 
ing steel tin-plates. It is well known that steel has for some 
time been in the market instead of coke and charcoal iron, and 
that its quality in the matter of ductility is al! that can be 
wished. Of late, however, customers complain that the tin does 
not appear to properly cover the steel, and the result is that the 
plates become dotted with minute specks of rust, under each 
of which is a pin-hole, so to speak, through the tin. These 
defects do not manifest themselves for some time after the 
plates have been made. Defects of the kind have occasionally 
been manifested by coke plates of iron ; but the evil was of no 
magnitude or importance to the trade. We understand that 
the question has now been referred to the chemists, all the 
efforts of the tin-plate manufacturers having hitherto proved 
useless to overcome the difficulty. The plates may be quite 
sound and good when they leave the works, but when the boxes 
are opened, in two or three weeks, a large percentage of their 
contents is found to be worthless, and this although the boxes 
are packed in soldered cases, It is to be hoped that the diffi- 
culty will be got over, but it seems that we are not yet done 
with charcoal plates. 








LITERATURE. 


London and Provincial Water Supplies, with the Latest Statistics 
of Metropolitan and Provincial Waterworks. By ARTHUR 
SILVERTHORNE, Assoc. M. Inst. C.E. London: Crosby Lock- 
wood and Co, 1884. 

Tuts book deals chiefly with the financial considerations 

which claim the careful attention of all concerned in con- 

struction and management of town water supplies. The 

a which beset with difficulties the first stages in 
e obtainment of a supply, and cause engineers to bow to 

ancient error in the form of custom without any longer 

existing reason, are dealt with at great length, and the 


author does real service in exposing anomalies and difii-, 


culties so as toshow how, where, and why they exist. The 
first part of the book is on provincial water supplies, and 
here subjects treated in a limited sense in the author’s 
previously published book on the purchase of gas and 
waterworks are treated at length. The effects of the depend- 
ence of eae supplies or supply works chiefly 
upon the Waterworks Clauses Act of 1847 are traced in 
the cost of new works and the growing cost of water in 
the many towns increasing in population and rateable 
value. One question vigorously attacked is the great cost 
of many works and supplies caused by the excessive 
demand for compensation water for mills. Commonly 
one-third of the whole available rainfall has had to be 
allowed for this purpose, but in some cases it actually 
exceeds the supply applicable to the district or town 
requiring the water for domestic purposes, with the result 
that reservoirs and other works have to be constructed 
and dividend paid on a cost made absurdly high to con- 
tinue the working of a few mills not worth a fraction of 
the cost they involve for these works. At Halifax, the 
supply of no less than 14 inches of the available rainfall 
involved the construction of enormous works for this com- 
msation, while at Bolton 9,180,000 gallons per day 
ve to be delivered for this —- 3; @ quantity 
which is nearly double that delivered to the town for 
all purposes. This sort of thing has contributed 
enormously to the cost of nearly modern supplies, 
and throws a { annual burden for ever upon 
towns. The author combats the idea that the system 
of constructing works by means of loans payable in 
from thirty to forty-five years is placing a burden upon 
the present generation by compelling it to provide a free 
supply to populations of the future, because he says the 
decennial returns of population show that each generation 
will have to contribute its own section to present works. 





The author-refers to the embarrassment sometimes 
caused by the modern doctrines of a few of the purists 
who, blindly following the some-time craze for water pure 
from the analytical chemistry point of view, have done so 
much harm in decrying rivers as sources of supply. He 
gives quotations from Sir William Fergusson — others, 
showing the rueyos: daa the supposed necessity in a potable 
water of having nothing but pure and simple H,O, and 
referring to mortality returns, points out that while im- 

roved water and drainage works have invariably been 

ollowed by improved sanitary returns, the particular 
character of the water itself—that is to say, whether from 
rivers, red sandstone wells, drainage areas, or chalk sinkings 
—does not in any degree affect that result. It is very satis- 
factory to find that in all directions the merely chemical 
view of purity is giving way to the broader view of the 
physiologist; and the number ready to decry a river supply 
in the face of generations of proof by experience is growing 
smaller every day. In fact, there will soon be none left to 
decry waters which obviously satisfy every potable require- 
ment, except those whose views are inclined by some 
personal motive. 

The second part of the book deals with the London 
water supply from a financial and statistical point, 
and with the statistics of the water undertakings 
supplying eighty large manufacturing and residential 
towns in the Tuite ingdom. 








LOCH KATRINE AND THE GLASGOW WATER 
SUPPLY. 


As far as may yet be gathered, it appears that the most 
interesting and most enterprising of the private schemes to be 
brcught before Parliament this year will be those relating to 
water, either in regard to navigation or to public and private 
supply. Some of these—notably the Ship Canal Bill—we have 
previously alluded to, but there is one other at least that 
deserves special attzntion from an engineering as well as a public 
point of view. More than this, it is calculated to stir the feel 
ings of tourists and other ardent lovers of nature, for it is a 
deliberate proposal to make a fresh attack on Loch Katrine, one 
of the brightest and most attractive of Scotland’s many lovely 
scenes, 

Thirty years ago the shrewd, practical, and increasing denizens 
of Glasgow, casting about for sources of water supply, fixed 
their eyes upon Loch Katrine, and induced Parliament to give 
them the powers they asked for, to draw water from that 
fountain. That example has been followed in later years in 
regard to English lakes, but even yet it may be said that the 
public at large are by no means reconciled to works that tend 
to diminish, if not destroy, their most precious scenery. The 
Water Commissionersof Glasgow, however, obtained their Act, and 
thereby they were authorised to make good the deficiency in the 
water supply for manufactures and domestic purposes. To under- 
stand the new proposal, it is necessary to glance at their first pro- 
ject as it was carried out. The Act of 1855 gave them power first 
to raise Loch Katrine 4ft. above, and to draw it down 3ft. below 
the previous summer level, the two processes giving a total of 
7ft. available for the purposes of the waterworks. That being 
done, they were empowered to draw a maximum of 50 millions of 
gallons per day of 24 hours. In order to provide compensation 
to the riparian owners thereby affected, the Act also authorised 
the Commissioners to raise Loch Vennachar no less than 
5ft. 9in. above its previous summer level, and to draw it down 
6ft., giving a total of 11ft. 9in.; and further to raise Loch 
Drunkie as much as 25ft. Thus the Act took effect in all upon 
three lochs, and though the second and third are of little conse- 
quence in comparison with Loch Katrine, tourists at least will not 
need to be told how serious such interference with Scotch lakes 
might be. Having so arranged for their new supply of water, the 
Commissioners constructed an aqueduct, 8ft. across and 8ft. 
high all through, running down from Katrine, across the valleys 
of the Duchray, the Endrick, and the Blane, to Glasgow. It 
was formed partly of syphon pipes and partly of tunnelling 
through the solid rock, and for some miles the rock was so hard 
that it seemed not to require lining, and was therefore left in a 
rough state. At first the syphon pipes were not designed to 
carry the maximum of 50 million gallons a day, but as time 
went on additional pipes became necessary, and the whole 
original work was only completed within the last four years. 
But although the Commissioners supposed they had provided 
for supplying the large daily quantity authorised, experience has 
proved that, partly through the rough surface of the tunnels 
impeding the flow of water, and partly through other causes, 
such as some necessary stoppages during the year, not more 
than 42 millions of gallons can be brought down per 
day, and even to get this much some further alterations 
must be made in the aqueduct. In connection with 
stoppages for repairs, it is interesting to note in passing 
that the water from Loch Katrine is so pure that it acts 
destructively upon the mortar used in some portions of the 
aqueduct. The deficiency of eight million gallons per day would 
be sufficiently serious by itself, but other causes have been at 
work to render a ly increased water supply absolutely 
necessary. The proportion of the Glasgow Commissioners area 
of supply has in recent years grown at the rate of 38 per cent. 
in ten years, and at the same time the supply of water has in- 
creased in greater proportion, involving an addition each year of 
something like a million gallons per day; and this, notwith- 
standing moderately successful efforts to prevent waste by 
mechanical appliances. Taking 39 million gallons per day as 
the quantity required last year, and assuming an addition of 
one million gallons each successive year, as already mentioned, 
it is calculated by the Commissioners that two years hence the 
42 million gallons, which is the maximum per day now obtain- 
able, will be required ; that is, in 1887. What will they then 
do to meet the increased demand in 1888 and following years ? 
This is the problem they seek to solve by means of their new 
Bill during the current session. 

Assuming that this Bill passes through Parliament this year, 
it is obvious that two years will be a mere trifle of the time 
necessary to carry out the new works required, and four years 
are likely to be absorbed in completing the first part of the 
proposed scheme. By that time, taking the present rate of 
increased consumption, the need will be 45 million gallons a 
day, or 3 millions more than the existing system can supply. 
The first consideration then is that of meeting the demand 
during the interim, without reducing the supply per head. The 
great increase in consumption has been mainly due to trade and 
manufactures, for the domestic supply has been kept fairly 
steady for some years past, by means of severe supervision as to 
water fittings and waste preventing apparatus, The demand per 
head is estimated at 354 gallons per day, but past experience goes 
to show that further operations in the same direction would 





reduce the consumption by about 7,000,000 gallons per head, 
That saving would postpone for a few years the exhaustion of 
the present supply, while the new works were being effected, 
and that course i already been urged upon the Commissioners, 
if it has not already been put into operation. This extended 
period being secured, it is assumed that the enlarged works 
could be made available when absolutely required, if proceeded 
with at once. Now, the first plan that might suggest itself for 
enhancing the present supply would be the widening of the 
existing tunnels and the smoothing of the rough surface which 
hitherto ae es ane restricted the flow. But the rl 
stop} which have been necessary each year are as many as the 
aes dneeads will permit ; no further interruptions can be 
allowed for alterations, and the amount of alterations that could 
be made during these suspensions would be of no practical use. 
Other methods must therefore be pursued, and the first that 
Mr. J. M. Gale, C.E., proposes in the scheme before Parliament, 
is the construction of additional tunnels. The chief feature in 
his Bill will accordingly be a new aqueduct from Loch Katrine, 
on the same level and following virtually the same course as the 
existing aqueduct, but so laid as to cross the present pipes at a 
point in the Endrick Valley. The new aqueduct will have to be 
made somewhat further into the hillside than the present one, 
and that will necessitate some additional tunnelling, but that ie 
likely to be counterbalanced by advantages arising from the 
nature of the rock. Looking far ahead, it is proposed that the new 
aqueduct shall be at least half as large again as the old one, 
on these grounds: putting the existing supply at 40 million 
gallons a day, an exact duplicate of the present aqueduct 
would give only the same amount, and allowing for 
the present rate of consumption, the new supply would 
be exhausted in forty years. Mr. Gale, therefore, recom- 
mended the Commissioners to take powers for obtaining 
an additional supply of 60 million gallons a day, so 
that the total possible supply from both aqueducts should be 
100 million gallons a day. This being done, the future require- 
ments of Glasgow might be considered as sufficiently well pro- 
vided for, especially as the Corporation works at Gorbals yield 
four million gallons a day independently. 

Notwithstanding the large quantity already taken from it, 
Loch Katrine is believed to be capable of yielding at least the 
additional supply proposed, but for this purpose the storage in 
the Loch itself must be increased. The engineer does not, 
however, contemplate drawing the whole of the 100 million 
gallons from this source, but contents himself with a total of 
75 million gallons a day. To secure this he proposes to raise 
Loch Katrine 5ft. above its present high-water level, and to also 
raise the level of Loch Arklet, which flows into Loch Lomond, 
by 25ft., and so convert it into a reservoir. The area will thus 
be increased from 200 to 300 acres, and the surplus water 
will pass into Loch Katrine, 83ft. lower down, through a 
tunnel 1000 yards long. The raising of the level, and some 
slight operations at the outlet, are all the works projected with 
regard to Loch Katrine itself, and in answer to objections from 
some quarters, the promoters of the scheme maintain that 
neither the Loch nor Ellen’s Isle will suffer permanent detriment 
in regard to its picturesqueness. That remains to be seen. 
For the remaining 25,000,000 gallons of the 100,000,000 under 
consideration, the promoters could turn to Lochs Lubnaig, 
Voie, and Doine, the area draining into these being almost equal 
to that draining into Lochs Katrine and Vennachar. Finally, 
the cost of the proposed works will probably be about 
£1,000,000, everything included. This outline is drawn from 
the proposals submitted to the Glasgow Corporation by Mr. 
Gale, and the actual Bill now before Parliament practically 
embodies his scheme as it stood, What opposition there may 
be is not yet known, but if there be any, it will probably come 
from cavilling ratepayers or zealous and enthusiastic lovers of 
natural scenery. 








Rattway AccrpENt.—On Wednesday a "ree train on the 
Great Northern Railway broke down near Claypole, about seven 
miles north of Grantham, owing, it is stated, to the failure of a 
brake in one of the wagons. Both lines were blocked, and con- 
siderable delay to the traffic ensued. The five o’clock express from 
ing’s-cross did not reach Sheffield until 10.30, being ninety-ni 
minutes late, and trains both ways were similarly delayed. 
POLYTECHNIC INsTITUTE.—A course of six ical demonstra- 
tions in lathe work will be given by Paul N. uck, on Thursday 
evenings, commencing F\ 26th, 1885, at eight o'clock. 
eyaere work for wg on 9 lathe : Soins od to find 
e centre; drilling, size, form and speed of drills; countersinking, 
its object, various tools used ; trueing the work; Thursday, Febru- 
th. Turning the plain cylinder: Mounting on the lathe, 
setting the tool in position ; nd various heights do not answer in 
slide-rest turning ; 5} of work, rate of feed of cut, lubrication ; 
Thursday, March 5th. Action of cutting tools: Forms of tools 
for various pepe, depth of cut; Clement’s driver and 
other chucks; finishing cut; Thursday, March 12th. Screw- 
cutting : Outline of the process, usual c! wheels ; standard 
th ; calculation of the wheels; tools used ; depth of cut; 
uick withdraw and return motion; Thursday, March 19th. 
omen ing -erminaed : Square threads, odd pitches, fractional 
threads, multiple threads, left-handed threads; arrangement of 
jage so that odd threads are not spoilt at subsequent cuts ; 
Th y, March 26th. Wheel-cutting: The teeth of wheels, 
their forms, proportion, &c.; outline of the a tus used ; the 
cutters and how they are made; sizing the b! wheels, cutting 
the teeth; Thursday, April 2nd. 
THE GIRVAN WATERWORKS.—At the eighth meeting of the 
Glasgow Engineers’ Association, held on Thursday, 22nd ult., a 
per descriptive of the Girvan Waterworks was read by Mr. James 
Re ,C.E. The town of Girvan, situated in Ayrshire, about 
fifteen miles south — has about 5500 inhabitants. It lies on 
a , sandy subsoil, through which water percolates freely, 
snlouterteths wells in the immediate vicinity becoming polluted, 
the local authority in 1881 found it necessary to procure another 
source of supply. Mr. Gale, C.E., engineer to the Glasgow Water 
issioners, was called upon to report Fag the matter, and 
ultimately decided upon what was named the Bynehill Scheme, 
the works for which were designed by Mr. W. R. Copeland, C.E., 
Glisgow. The drai area included in this scheme extends to 
abut 1200 acres, which it was considered would - a supply of 
not less than 200,000 — per day. The all on this area 
for the last five years has each year exceeded 40in., and this would 
give a supply of 1,485,000 gallons per day. The works consist of 
weirs on uti , conduits to reservoirs, reservoirs, filter, 
and tank, and main and distributing pipes. The reservoir has an 
area of about 34 acres, and a storage capacity of about 5,740,000 
gallons, or about 46 days’ supply of 125,000 perme The water 
can be drawn off at three lev: the top level being mostly used, 
however—by an upstand pipe 2ft. in diameter. The upstand is 
also directly connected by an 8in. pipe with inlets. The filter is 
60ft. long by 40ft. wide, and has a filtering capacity of 180,000 
aprrgs y of 24 hours, the rate of filtration being assumed at 
cubic feet per square foot per diem. The filtering material is 
icuagedaritioes :—Whinstone metal, 3in. ring, 12in.; Whinstone 
metal, 2in. ring, 4}in. ; gravel, Gin. ; perforated fireclay tiles, 12in. ; 
Sannox Bay, Arran, sand, 24in. e tank is circular in form, 
about 55ft. diameter, is ca of holding re edict tg 
supply, and gives a head of . even to the higher parts of 
town. The paper was well illustrated by a full set of drawings. 
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THE HOOGHLY BRIDGE—DETAILS OF GIRDERS. 


: For description see page 154.) 
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THE PHYSICAL SOCIETY. 

Ar the annual general meeting of this Society, held on the 14th 
inst., Prof. Guthrie, president, in the chair, Prof. G. Fuller was 
elected a member of the Society. 

The President then read the report of the Council, in which the 


Society was tulated upon the number of original communi- 
cations read —forty-three— during the past year. Among the 
work undertaken by the Society may be mentioned the publication 


of the first volume of ‘‘ Joule’s Scientific Works ;” a second volume, 
containing accounts of researches conducted by Mr. Joule in con- 
—— other — —— ir be published shortly. 
e rer presented a highly satisfactory report. 

The Council for the ensuing year was then elected, the result of 
the election being as follows :—President: Prof. F. Guthrie, Ph.D., 
F.R.S._Vice-Presidents who have filled the office of President: 
Dr. J. H. Gladstone, Prof. G. C. Foster, Prof. W. G. Adams, Sir 
W. Thomson, Prof. R. B. Clifton. Vice-Presidents: Prof. W. E. 
Ayrton, — Shelford, — Bidwell, Lord Rayleigh, Prof. W. C. 
Roberts. Secretaries: Prof. A. W. Keinold and Walter Bailey. 
Treasurer: Dr. E. Atkinson. Demonstrator: Prof. F. Guthrie. 
Other members of Council: C. Vernon Boys, C. W. Cooke, Prof. 
G. Forbes, Prof. F. Fuller, R. T. Glazebrook, Dr. J. Hopkinson, 
Prof. H. McLeod, Prof. J. Perry, Prof. J. H. Poynting, Prof. 8. 
P. Thompson, Hon. Memb. Prof. M. E. Mascart. 

The customary votes of thanks to the Committee of the Council 
of Education, and to the president, secretaries, and other officers 
having been passed, the meeting resolved itself into an ordinary 
meeting of the Society. 

Miss Marks described ‘‘a new line and area divider.” This 
instrument consists of a hi rule with a firm joint. The inside 
edge of each limb is bevelled, and presents a straight edge. One 
limb is divided on both edges into a number of equal parts, and is 
fitted, by a groove on its outer edge, to a plain rule, along which 
it can slide. To divide a line into a given number of equal parts, 
the hinged rule is slid along the plain rule till the nth division 
from the joint is opposite a fixed mark on the plain rule; it is then 
placed on the paper, so that the nth division on the graduated 
straight edge coincides with one end of the given line, and then 
opened till the straight edge on the inner edge of the other limb 
passes through the other extremity. The plain rule is then pressed 
firmly down, and the hinged rule slid along it. As each division 
of the graduated edge passes the fixed mark, the intersection of 
the moving edge with the given line is marked, and thus the line is 
divided into m equal parts. The instrument may be used in this 
way to draw any given number of equidistant el lines between 
two given points. It may be conveniently used in working out 
indicator diagrams and measuring areas. 

Mr. Walter Baily described certain improvements made in his 
integrating anemometer, which has been previously described. 

e impro' ti ist in the substitution of mechanical counters 
for electrical ones, as it was found in the recent observations with 
the instrument at Kew that the extra friction of the “‘ contact” 
was sometimes sufficient to stop the motion. The mechanical 
counters were found to work satisfactorily in every respect. 

Prof. Guthrie showed some specimens exhibiting the similarity 
of fracture of Canada balsam and glass. The glass had been cracked 
by heating a metal ring to which it was attached; the Canada 
balsam had been overheated in a small dish and allowed to cool. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 6th. 

THE only feature of special interest among the industries this 
week is the receipt by the locomotive and car builders, bridge, and 
am iron makers, of orders of some magnitude, amounting to 
locomotives and 400 cars, and from 700 to 900 tons of buildi 
plate iron. These orders are the first evidences that rai 
companies and contractors have begun to place their orders for 
spring requirements. 

The rail makers have inquiries for large lots of rails, but the 
business being done from week to week is in 100 to 500 ton lots, 
with an occasional 1000 to 2000 ton lot, which are placed at 27 dols. 
and 28 dols. according to size. There are some inquiries in hand 
for large lots of rails, for delivery during the spring and summer, 
with 26 dols. to 26 dols. 50c. offered. This low price is likely to be 

pted, b of the d purpose of the managers of 
_ three rail mills to reduce wages from 10 to 15 cent. The mana- 
gers of one large mill employing 3000 hands have announced their 
purpose of not resuming unless that reduction is accepted, and if 
so it will lead to like reduction by other mills, and this decline in 
the cost of production will stimulate competition, which will bring 
prices down to the figures named. Several roads have been pro- 
jected within a few weeks, and unless something of a disco i 
nature should arise, the spring orders for rails will be large, an 
number sufficient to justify resumption of two or three mills now 
idle. All kinds of finished iron and steel are in only moderate 
spe and millowners are actively seeking orders at extremely 
ow prices. 
vices from the western market seem to indicate that the 
stocks of material in hands of implement and tool makers, heavy 
hardware manufacturers, carriage and wagon makers, &c., are 
light, and that the improved demand is the result of this scarcity. 

The trade is on the eve of activity. Prices have been 
reduced under.active competition, notwithstanding the usual agree- 
ment. A good many smaller manufacturing establishments are 
resuming, and their requirements for iron, steel, and for fuel will 

a. impart a good deal of activity to the raw material market, 
and help to stimulate lagging trade. Numerous failures are still 
repo! in the commercal circles, but the greater number of them 
are among small traders, whose disappearance is not a matter of 


regret. 

The probabilities are that only in exceptional cases will lower 
prices be named for crude material of any kind. The production 
of pig iron in the United States last year was 4,585,000 net tons 
against 5,146,972 tons in 1883. The production was 290,000 tons 
more than the year 1880, which was the most prosperous. The 
anthracite production was 1,586,000 tons; bituminous production, 
2,541,000 tons; charcoal, 758,000 tons. Unsold stock, January Ist, 
was 591,000 net tons, as against 533,800 tons a year ago. The 
number of furnaces in blast January Ist was 235 as against 307 !a 
year ago. These figures show that the iron trade has probably 
seen its worst, and that the e improvement will not be a 
disappointing one, after the rai 
have placed. No attempt will be made to unsettle the traffic 
this winter; in fact it is doubtful whether the urgent requests of 
the commercial element will be regarded. 

The compromise Silver Bill will pass, but nothing will be done 
with the Bankrupt Bill. In short, the policy of the present con- 
gress will be to let all vexing questions alone. 


and 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A FEW ir t this week that their turnover last 

month was larger than in any month of 1884. Such cases are, 

however, decidedly poncctn Tw: f and the description of iron manu- 
was light merchant sections, as hoops, strips, &c. 

These same firms find this month a falling-off again, attributable, 

perhaps, to consumers having rather over- tin January. The 

present being the shortest month in the year, 





purchasers are 
notj di to operate freely, and the mills and forges are still 


requirements for the season | ¢ 





running short time. To start the week on Tuesday night has now 
become gen: “the form” at the ironworks. 

Merchant orders on Australian and New Zealand account are 
very fair, but Indian and South American inquiries are not large. 
With North America and a few of the European countries some 
business is doing in best sheets, tin-plates, and one or two other 
descriptions. District buyers are mostly demanding sheets for 
working up and stamping purposes, ther with bars and hoops. 
Tron for constructive — is in rather better call on the week. 
In the heavy plate mills the output is very limited. Medium and 
common qualities of iron are in much larger sale than best, and 
this feature of the market seems likely to continue. The basis 
price of marked iron is still £7 10s. for bars, and merchants are 
told that makers would prefer to close the works than go below 
this rate. Second-class bars are £6 10s.; and common, £5 12s. 6d. 
Hoops are £5 15s. upwards, and strip in some cases as low as £5 10s. 
Prices of sheets continue very varied on the basis of £6 15s. for 
singles, £7 5s. for doubles, and £8 5s. for lattens. 

“* Woodford” sheets, of Messrs. Morewood and Co., are officially 
reduced 5s, ag ton upon last month’s quotations, and they now 
become £8 for 20 gauge, £9 10s. for 24 gauge, £11 for 26 gauge, 
and £11 10s. for 28 gauge ; other brands are not officially altered, 
and ‘‘ Woodford Crown” remains at £9 10s. for 20 gauge and £11 
for 24 gauge, while,‘‘ Woodford best” remains £11 for 20 gauge 
and £12 10s. for 24 gauge. 

Ridiculous offers on the score of price are being made to some 
vendors of pigs. Some question whether even at the current 
selling rates one firm in a hundred in the Midland districts are 
making a profit. There is certainly not the slightest inducement 
to do any more business than will just keep the furnaces going. 
Lincolnshire pigs were quoted this—Thursday—afternoon in Bir- 
mingham at 43s. 6d.; Derbyshires were 42s. to 40s., and North- 
amptons 40s. to 39s, All-mine native pigs were 57s. 6d.; part- 
mines, 42s.; and cinder pigs, 3d. 

Bridge builders are’ steadily employed on colonial and other 
export contracts. An earnest bid will be made by local engineers 
for the new steel bridge needed to carry a double line of railwa; 
across the river Hawksbury near Sydney. Among the home rail- 
way orders at present in the market is a little iron bridge work on 
account of the Midland Company. Corporation work now out 
includes a small wrought iron girder bridge for the Leicester Cor- 
poration to be thrown across the river Soar. The span is to be 
45ft., and the length 210ft. About 300 tons of wrought iron and 
about 10 tons of iron parapet will be consumed. 

An attempt will be made to secure from this part of the kingdom 
a good portion of the contract for 14,766 yards of cast iron socket 
and spigot pipes needed by the Warminster Local Board. The 
size of more than half the quantity required is, however, only 3in., 
and the remainder is divided mainly over 4in., 5in., and 6in. 
diameters. 

py ae also this, all ag yo work any om 
is bei orward in response to telegrams from the War- 
office and the Admiralty. The business issued by these depart- 
ments is unpleasantly urgent, some of itimpracticallyso. Certain 
canteen requirements, for example, being needed within a period 
too brief for their execution, the orders have had to be returned. 
Amongst the goods which can be supplied are water tanks, of from 
eight to ten gallons each, ordered 1000 in a line for camel trans- 
port. Similar orders, it is understood, are also being distributed 
elsewhere. The same is believed to be the case with respect to 
entrenching tools, which, too, are being ordered hereabouts. And 
hopes are entertained that this district may contribute to the 
requirements of the railway from Suakin to Berber. 

The South Staffordshire Ironmasters’ Association, the Dudley 
Chamber of C , and the Shrewsbury Town Council, have 
all decided to present petitions to Parliament against as 

Chamber 
Chamber 


Railway Rates Bills. Foe pian of the Dudley 
of Commerce, in addition to forwarding a petition, are collecting 





believes that the companies be beaten. The Coventry 


fifty subscriptions to meet the expenses of the a of the Bir- 


mingham and District Railway and Canal ers’ Association. 

The Gas Committee of the Birmingham Corporation have made 
a profit on the year of £28,465, which is a decline on the year 
of £31,924. is decrease is principally due to three causes—the 
reduction in wed ge of gas, the small increase in its consumption. 
and the redu price obtained for residuals. e decrease o! 
income from residuals is £15,077. Yet the Committee, in face of 
this lessened favourable » have this week obtained the 
consent of the Town Council to supply gas for public lighting at 
1s. per th cubic feet, instead of the p t 2s. 1d. 

Strenuous efforts are being put forth to make the novel wages 
movement in the nut and bolt trade a success. This week a meet- 
ing of a kind unique in the annals of the trade, and consisting of 
employers and workmen alike, was held at Dariaston, to consider 
what steps should be taken ‘‘ for mutual protection and su pe 
Mr. Arthur Keen, of the Patent Nut and Bolt Company, Smeth- 
wick, was in the chair, and employers representing four-fifths of 
the trade of the district, and workmen representing four-fifths of 
their own body, were t. Resolutions were come to i 
“that the time had nowarrived when there should be complete union 
between employers and workmen in the nut and bolt 
trade ;” on that as “‘ the action of employers and workmen out- 
side the trade association was see yoy | or ag the prospects of 
trade, and if cortinued would lead to further reductions in prices 
and wages, the employers should be asked to engage none but asso- 
ciated workmen, and that the latter, in their turn, should work 
— iated employers.” 

e important new railway route from Stratford-on-Avon to 

Blisworth has just been offici i 


on | by Major-General 
Hutchinson, and will be r fay mere A The line was 
originally opened in 1873 by the East and West Junction Railway 
Company, but a few years ago it was determined to closeit. The 
work of relaying and equipping the line has been carried out by the 
Stratford-on-Avon, Towcester, and Midland Junction Railway 
at an estimated cost of over £350,000. Previously light 





Com 
and fiat- ed iron rails were used, but these have been replaced 
by a chair road, with steel rails weighi 80 Ib. to the yard. The 


carriages and engines are with the Westinghouse 
oo. and the carriages have been built by the Birmingham Rail- 
way Carriage and Wi Company. The whole line from Bloom 
lisworth is 42 miles in length. The Midland Company are 
salitng stags fo eo comes session of Parliament to obtain a Bill 
enabling them to purchase the line. 

The agitation amo: the manufacturers for increased railway 
facilities between Kidderminster and Wolverham would seem 
to be having the desired effect. The Great Western Company, 
eee Seley Kingwin iol, Gal “4 rn ie, 

t » Ki info: , and other di 
+ gala at ca animal or providing better accommo- 
tion, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There is still a very poor outlook for trade in this 
district, and a despondent tone continues in both the iron and the 
coal branches of industry. In the iron trade there is still not only 
an absence of buying, but users of pig iron are in many cases not 
taking the deliveries of what they have bought, and unless 
are prepared to put largely into stock, makers are being co! 
pets yg van swe Ba her their production, which, not unfre- 
quently, has already sold, by offering concessions upon late 
rates to secure orders for prompt delivery. They are, however, 
still strongly disinclined to entertain business for long forward 
delivery at the low prices which are ye Pvnace for present sales. 
Finished iron makers continue very indifferently supplied with 
work, and in many cases it is only with difficulty that forges are 
kept even partially employed with small orders coming in from 
hand-to-mou' 





The iron market at Manchester on Tuesday again presented a 
generally depressed tone, and comparatively little or no inquiry of 
any importance was reported. For pig iron prices were weak, 
Lancashire makers, who for some time have pot been 
replacing the orders which have been working off, are ss 
more anxiety to secure new business, and although they are sti 
firm at their late quoted rates of 41s. for forge and 41s, 6d. for 
foundry, less 2}, delivered equal to Manchester, for anything like 
long forward contracts, they would now be disposed to en 
offers at under these figures for prompt delivery. Much the same 
may be said with regard to the leading makers of district brands, 
who also quote about 41s. to 41s. 6d., less 24, as the average basis 
for good qualities of Lincolnshire delivered here, but for temporary 
sales would in many cases give way a trifle, and in one or two cases 
there are district bees which might be got at as low as 39s. 6d. 
for forge, and 40s. 6d. for foundry, less 24, delivered here. Low 
prices, however, have comparatively little effect in bringing for- 
ward business beyond the actual small requirements of consumers, 
In outside brands a weak tone continues, with prices for Middles- 
ae tending downwards, and merchants underselling the 
makers. 

Hematites still meet with very little inquiry, and prices are 
scarcely tested; but good foundry brands could be uli got at 
about 52s. 6d., lees 24, delivered into this district. 

In the manufactured iron trade there has been a fair amount of 
work given out in bridge and girder construction, but the prices 
taken have been extremely low, plates being offered for delivery 
into this district at about £5 10s. per ton. Sheets can also be got 
at ee | low figures, ranging from £6 10s. up to £7 5s., accordin, 
to quality; and hoops at from £5 17s, 6d. to £6 per ton, delive: 
into the Manchester district. The leading bar iron makers, both 
in Lancashire and North Staffordshire, seem, however, determined 
to hold wR to £5 10s. as their minimum quotations for delivery 
here, and although as low as £5 7s. 6d. per ton is being taken, it is 
only in very exceptional cases or for inferior qualities of bars. In 
the shipping e rather more inquiries are in some instances 
re] as coming in from India, Canada, and South America, 
but generally the business offering is still very > 

The reports for the past month issued by the engineering trades 
union societies as to the condition of employment vary somewhat. 
In some cases a considerable improvement is repo! during the 
past month, in others it remains practically stationary, whilst in 
many cases a continued increase in the number of men coming out 
of work is reported. The branch returns of the Amalgamated 
Society of Engineers for the Manchester and Salford districts show 
a very decided improvement, the number of members in receipt of 
out-of-work donation showing a decrease of about 1 per cent. as 
compared with the previous month. The improvement has 
very marked in the demand for pattern-makers, of whom there are 
not one-third the number, and for smiths, of whom there are less 
than half the number on the books, as compared with a month 

0; and this would seem to indicate that there is a fair amount 
of work in preparation for the fitters’ and turners’ departments, 
Throughout other Lancashire districts there is, however, not any 
very marked improvement. The number of men out of work is, 
however, slightly on the decrease, and the same may be said with 
regard to the returns from the branches of the Society throughout 
the country generally. The average number of members in receipt 
of out-of-work support throughout all the branches of the Society 
is about 5 per cent., but for the Manchester and Salford district it 
does not exceed 4 cent. In the report of the Steam Engine 
Makers’ Society it is stated that, from the branch returns, there 
would seem to have been a slight improvement in the marine 

ineering districts, and this had resulted in a d list of 
unemployed in these localities. On the other hand, there was a 
perceptible decline in millwrighting work and in general engineering 
that led to an increase in the number of members receiving 
out-of-work donation, which now averaged 34 per cent., and was 
slightly in excess of the returns for the previous month. ; 

With regard to the general condition of trade, not much hope 
of improvement is held out in the reports, Locomotive builders 
everywhere are reported to be fully employed, and tool-makers and 
tte! Herre ists are kept fairly employed, but this is only being accom- 

tion, by an increasingly keen ~~ 
tition for all new orders giving out. The shipbuilding trade, the 
continued depression in which is the really serious drawback, 
shows no of revival. For the Lancashire districts the general 
tenour of the reports is: Manchester and Salford, still very fairly 
employed; Bolton, Oldham, and Rochdale, also fairly well off for 
work; Wigan, Preston, and St. Helens, bad; Barrow, slightly 
= ee but Liverpool and Birkenhead districts still but 


During the past week I had an opportunity of inspecting in 
operation, at a couple of works, a new injector, recently patented 
by Messrs. Holden and Brooke, of Salford, Manchester. The 
special feature of this injector is that it does away with the flap or 
hinged nozzle, the nozzle being rigid and continuous, and it conse- 
quently dispenses not only with the large surface, which is fre- 
quently a great objection in the ordinary injectors, but with much 
of the delicate construction so apt to get out of order. Messrs. 
Holden and Brooke’s new injector is on the exhaust ——— and 
at one of the works I visited was feeding against 80 1b. in 
the boiler. The action of the injector is ae A simple, and it 
possesses one advantage, that it can be absolutely relied upon for 
re-starting automatically directly the engines commence work, 
whilst its efficiency was thoroughly its being able to 
feed continuously, under conditions which previo’ proved 
so fatal to injector feeding that it had been necessary to pump the 
water supply for the boiler. 

The coal trade continues dull, with only a very poor demand, 
which is on the decrease, for all descriptions of fuel. In house fire 

business has fallen off as the natural result of the mild 
Me ye but the demand for — ig ompaed fuel has been affected 

e yes in le; for -making requiremen 
are much below the average, and for steam inquiri 
been ing. In most cases pits are only working short time, 
with stocks accumulating, and —— tend downwards. At the pit 


— from my own o! 


mouth best coals can be got at from 8s. 6d. to 9s.; seconds, 7s. to 
7s. 6d.; common, 5s, 6d. to 6s.; 4s. 6d. to 5s.; best slack, 
3s. 9d. to 4s.; and common sorts, 2s. 6d. to 3s, per ton. 


In shi eins fae Sten tats Seine, Vi eee et ees 
freely at 7s. up to 7s. 6d. for the best qualities delivered at 
the high-level, Liverpool, or the n . 

Barrow.—The state of the hematite iron market is disquieting. 
The improvement manifested a few weeks ago is, like Ophelia’s 
intellect, ‘‘ gone, quite gone,” and there is no knowing how long a 
period may elapse before it returns. With the blowing out of 
several furnaces in this district the output has been restricted, and 
yen ee ae ater Hg t profits. Indeed 
if they were actuated by the reverse principle they would be nobetter 
off, for consumers are as reluctant to give orders as 
accept them. Few deliveries are being made, but some hea 
orders have to be finished before spri ends, end is ig thooe which 

i are keeping the works going. ions are n 
changed, 44s. per ton net at works prompt being the fi for 
No. 1 Bessemer, and other samplesare in like proportion. Finished 
i have little work in hand, but steel producers are a 
Takcag tc soiske ta patie; ad on Sn ‘WhUls the 

to le yi on the who e 
market is fairly steady. As showing the state of trade du the 
latter end of 1884, it may be mentioned that the e88 way 
ey ef Nyro receipts for ey = year were ao 
than for the correspondi iod in the ing year. me 
alarm has been caused in lov that the foundations 


w by a moo 
of the tower in the new Town Hall, which is approaching com- 
pletion, had subsided. An examination shows that the subsidence 
was no more than eS ee aa 
same kind, and that the foundations, resting on a solid of clay, 
are as as can be desired, 
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THE SHEFFIELD DISTRICT. 
~ (From our own Correspondent.) 

MEssks. JOSEPH RODGERS AND Sons, the well- 
known cu' manufacturers of Norfolk-street, 
have just held their annual meeting. Acco: 
to the local pa “the dividend” was d 
* The dividend” means 16 per cent. per annum, 
which, large as it is, is less by 14 per cent. than 
was paid a few years ago. The company occu 
a unique position in local manuf m is 
frequently fully employed when others are almost 
idle. At this moment in one important branch, 
razors, the orders are so heavy that the com- 
pany is about ayear in arrears, This is largely 
owing to the dry season last year, as most of the 
razor grinders live outside the town and are 
dependent on the mountain streams for the water- 
power with which they grind their blades, They 
resolutely decline to abandon their semi-rural life, 
awe 4 because they like their “ bit of land” on 
whi —- can keep a cow, and partly on account 
of the independence they possess of the trade 
unions, who would interfere with their having 
apprentices, even though the apprentices were 
their own sons. The United States and India are 
the chief markets for razors at present. The 
poe was formed in 1871, with a capital of 

in fully paid-up shares of £100. The 
dividend touched its lowest point in 1874, when 
it was 15 per cent.; it rose after that to 174 r 
vent., at which it stood till two years ago, when 
16 per cent. was paid. The £100 shares (which 
jy Og come into the market) are now quoted 
a . 


Another prosperous company, whose meeting I 
attended on Tuesday, is Messrs. John Round and 
Son, Limited, silversmiths and electro-platers, 
Tudor Works, Tudor-street. The dividend for 
some time was ae te 12) per cent., and it 
has never been less than 10 per cent., which was 
the amount paid this week. The chairman (Mr. 
Joseph Gamble) stated that the last year had 
been a period of extreme depression, limiting the 
turn-over and also decreasing the profit; but 
aoe everything into account, it was considered 
that 10 per cent. was a satisfactory dividend. 
This was the opinion of the shareholders as well, 
and the report and statement of accounts were 
unanimously Wm. Hutton and 
Sons, of High-street, have completed the erection 


of immense business premises in West-street, for | f 


the more effective carrying on of their great 
silver and plating business. Messrs. James Dixon 
and Sons, of Cornish-place, are also exceedingly 
busy, both on home and foreign account ; but 
other manufacturers give me a most ereeny 
account of the condition of the home markets. 

Our local makers of tires and axles have just 
received considerable orders from the Midland 
Railway Company for these goods to be fitted 
into carriages and wagons which the “er 
has built at its works at Derby. agon 
builders are at present fairly well off for work, 
the Great Eastern and other railway companies 
having recently placed some good lines for wheels 
and axles, while loose wheels have been ordered 
for South America. On the whole, the wagon 
companies, the reports of which are now being 
issued, have had a very fair year, the dividends 
ranging from 4 to 6 per cent., very few bei 
under the latter figure. The North Centra 
Wagon Company, Rotherham, which has a paid- 
up capital of £136, 

to the reserve fund, and brings forward £112. 
oh take vaplsapeled.on Ox Sead eames 
at their repairing on the 21st of January 
did much damage, but that the loss will not be 
serious as most of the property was fairly insured. 
The men suffered severely in the loss of their 
tools, but a fund was li ly s i for 
them by the public. 

The Hull and Barnsley Railway Company is 
asking for tenders for a number of wagons. 

The Admiralty continue to send orders for 
small lots of armour for the ae have 
in progress. Tenders were sent u it week by 
our local firms for the armour of the turret of 
the Hero, This work is usually divided between 
the two companies Atlas and Cyclops, but the 
turret has in the meantime been ordered from 
Messrs. John Brown and Co., Atlas Works. 

It is not quite the fact, as I see it stated ata 
distance, that the Sheffield firms have as much 
work in hand for armour-plates as they can 
manage. Messrs. John Brown and Co., and 
Messrs. Charles Cammell and Co., could both 
e— much larger quantities of armour if the 

vernment pleased to place the orders. Asa 
matter of fact, what were called ‘“‘the extra 
orders ” given by the Government, to increase the 

of the Navy, were very little in excess 
of what would have been received in the ordinary 
course of the Admiralty requirements. When 
the Government get the plates they have ordered 
poe Bae still need guns, of which they have a 
o— ble scarcity. 

e tenders to the Admiralty by the ship- 
builders for the new cruiser of the Scout class are 
due next week, although no armour is 
couered. some aan of the material will pro- 

ly come to Sheffield as hitherto. The armour 
clad vessels have not been tendered for yet. It 
is probable that the Soudan question is discou- 
raging expenditure in this direction. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE are still no signs of improvement in the 
Cleveland pig iron trade. But very little business 
is being currently transacted either by merchants 
or makers, and prices continue to droop. 

At the market held at Middlesbrough on Tuesday 
last, the tone was exceedingly flat, and from 
merchants No, 3 g.m.b. could be purchased at 3d. 
per ton lower than at the previous market. Con- 
sumers are, however, un to even at the 
— low rates, as they hope to do better by 








iting. 

For small lots and wnat delivery they will 
give 34s. 44d. = ton, but the lowest accepted by 
merchants on Tuesday was 34s. 6d. The usual 
— given by makers is still 35s, for prompt 

elivery. Some of them are, however, not unwill- 
ing to book considerable orders at 34s. 9d. 
orge iron is somewhat scarce, and has not fallen 
to the same extent as No, 3. For some brands 
33s, 6d. ton is obtainable, whilst others can be 
had at 1hd. to 3d. per ton less, 


459, declares 6 per cent., carries | Th 





There is no enquiry for warrants, and no trans- 
actions have Pe 4 taken place inthem. They 
are therefore difficult to get at the price, but there 
is ovey reason to,believe ew | had atabout 
34s, 3d. per ton prompt . 

Ship ts haveimp dduring the last few da 
and are slightly above what they were last month. 
The quantities are 33,473 tons for this month, as 
compared with 28,916 tons for last month during 
an equal number of days. 

The stock of Cleveland pig iron in Messrs, 
Connal and Co.’s Middlesbrough store was on 
Monday last 51,319 tons, being five tons less than a 
week previously. 

There is a ht improvement in the ship- 
building trade. ers of finished iron do not, 
however, feel much benefit, as several of the 





vessels are _— built of steel. Makers of steel 
plates and angles are fairly busy, though low 
rices have to be accepted. 


Competition is ee | 
een in this branch of trade, as, indeed, in a 
others. Orders for iron re bars, and angles, 
come but slowly to hand, notwithstanding that 
prices have fallen solow. Ship-plates are offered 
at £417s, 6d. per ton on trucks at makers’ works, 
angles at £4 10s. to £4 12s. 6d., and bars at about 
£5, all less 24 per cent. discount. Puddled bars 
are £3 5s. per ton net on trucks. 

Messrs. Swan and Hunter, of Wallsend, have 
booked an order for two —_ steamers, and have 
a fair prospect of being able to keep their yard 
well employed to the end of the year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been very little animation in the 
iron market this week. Values of warrants have 
been a shade more steady, but do not exhibit an 
improvement. Despite the low figures at whic: 
all sorts of iron is quoted, speculators cannot be 
induced to invest. The inquiry for home con- 
sumption is backward, but this week the ship- 
ments are larger, although not equal to what 
a | were twelve months ago. They amounted to 
8315 tons, compared with 6505 in the preceding 
week, and 9070 tons in the corresponding week of 
1884, The shipments to both Italy and the 
United States are larger, but France, Germany, 
India, and other countries are taking less. One 
‘urnace has been put out of blast at the Ardeer 
Ironworks, and there are now ninety-two in 
operation against ninety at the same date last 
year. Stocks are accumulating at makers’ works, 
and in the course of the week there has been an 
addition of fully 2000 tons to the stock on Messrs. 
Connal and Co.’s Glasgow stores. 

Business was done in the warrant market on 
Friday at 41s, O}d. and 41s. cash. On Monda: 
forenoon the quotations were 41s. and 41s. 1d. 
cash, and in the afternoon 41s. 1d. and 41s, O4d. 
cash, At Tuesday’s market transactions took 
place at 41s. O}d. to 41s. 1d. cash in the forenoon, 
and 41s. 14d. cash, and 41s. 34d. one month in 
the afternoon. Business was done on Wednesday 
at 41s. 1d. to to 40s, 114d. cash. To-day— 
Thursday—the market was slightly firmer at 
40s. 114d. to 41s. 14d., closing at the latter figure, 

The restricted inquiry for shipping iron has ren- 
dered it impossible for the ironmasters to main- 
tain the values of the special brands, most of 
which show a decline of 3d. to 6d. a ton. 
e current market values now are :— 
Gartsherrie, f.o.b. at G w, per ton, No. 1, 
52s.; No. 3, 47s.; Coltness, and 50s. 6d.; - 
loan, 55s. and 51s. 6d.; Summerlee, 51s. 6d. 
and 46s. 6d.; Calder, 52s. and 47s.; Carnbroe, 
49s. and 46s.; Clyde, 47s. and 43s.; Monkland, 
42s. 3d. and 40s.; Quarter, 42s. and 39s. 6d.; 
Govan, fat Broomielaw, 42s. and 40s.; Shotts, 
4 Leith, b gy ~g Rent og = $ Tne ed } 

mouth, 49s, (specially selected, 58s. 6d. 
and 48e.; Kinneil, at Bo’ness, 44s. 6d. and 43s. 6d.; 
Glengarnock, at Ardrossan, 48s. 6d. and 43s.; 
Eglinton, 43s. and 39s. 9d.; Dalmellington, 47s. 
and 43s. 6d. ' 

Business continues very quiet in the malleable 
department, with scarcely any prospect of an 
early improvement. 

ere has been a remarkable shrinkage of late 
in the exports of machinery and manufactured 
iron and steel goods from the Clyde. For several 
weeks it was thought that the falling off might 
be an accident due merely to the arrangements 
for shipment; but the continuance of light car- 
goes is now regarded with anxiety, as showing 


that these branches, which were busy during the 
greater part of last year, are now about to 
experience their season of de ion. In the 


past week the shipments included locomotives 
and tenders to the value of £18,550, of which 
9250 went to Calcutta, £8500 to Bombay, and 
wend se a, ae —— of : inery 
shi were ued at £8900, the steel goods at 
£2500, and the iron manufactures at £14,000. 

The coal trade has been fairly active in some 
parts of the country. Domestic consumers are 
increasing their demands in consequence of the 
recurrence of colder weather, and the shipments 
at some ports are very good. This is observable. 
for example, at Ayr, where 8500 were despatch: 
in the course of the past week. The total coals 
moe at that port since 1st January has been 
50,952 tons against 38,979 tons for the correspond- 
ing iod of last year, being an increase of 
11,973 tons. At Troon the week’s dispatches 
amounted to 4299 tons. The quantity sent away 
from the harbour of Glasgow has been 21,568 tons, 
and at Irvine 2685, and G: outh 7863 tons. 
The steam vessel trade in at the last-named 
eee pba tenis iy wagers Lap 
@ com vely poor demand for shipping coa 
at the harbours of Fifeshire. — 

A number of gas coal contracts are now comin 
into the market, and it is probable that they will 
meet with sharp competition, 








(From our own C 

THE question of railway rates, and the proposal 
to increase them by several railways traversing 
Wales, will not pass without a strong opposition. 
Meetings have been held at Cardiff, Ne , and 
Swansea, influentially supported, and within the 
last day or er have been circulating 
for signature, . C. B. Holland, of Ebbw Vale 
Works, presided at a meeting of ‘freighters in 


WALES & ADJOINING COUNTIES. 
‘orrespondent. ) 





Ne' Mon., on Tuesday, when the subject was 
eprnbe ’ Ys ij 


we 

Even a who are not directly inte- 
tested, as ywnhers and ironmasters, are showing 
their objections to the pro measure, and 
Mr. Simons, of Merthyr, solicitor to the Coal- 
owners’ Association, has given able expression to 
the opposition, and helped the public materially 
in forming an adverse opinion. With regard to 
the coalowners and ironmasters, trade at present 
is dull, and never was a more —— time 
for increasing burdens. Llandaff, Treforest, and 


jhe Merthyr Wireworks, at one time three pro- 


mising industries, remain closed, and the 8 
of a re-start are as remote as ever. 2) a Reel 
Works, near Cardiff, are getting into ship-shape, 
and the promoters are sanguine of a trade for 
their brand of steel. I hear also ho; views 
of the Britannia Steel Works—crucible steel— 
which will come into better development now 
that the new line, the joint Rhymney and Great 
Western, is open. The contractor’s plant of this 
line was dispersed last week, aed realised good 


figures. 

The busiest works are confessedly Dowlais 
and Cyfarthfa, though they only partake 
as regards the rail trade of their share of the 

dicate. But at both places there is a good 
eal of lifeshown; at the first, in carrying out a 
number of improvements; and at the second, in 
pomp testing the new steel works, which, as 
have stated, are workingadmirably. Cyfarthfa 
only needs the latest coke oven arrangements— 
washing machines, &c., to stand at the head of the 
steel works of the country. 

Dowlais is, however, making up for lost time. 
Mr. Menelaus has a fit successor in his pupil, 
Mr. Martin, who is now expending large sums 
in putting the works into a most efficient state. 
Two additional boilers are being erected to supply 
the Luhrig Company’s patent coal-washing 
machine, which is further to be supplied with 
the electric light. Two new foundries are being 
constructed, one in the upper works for the mould- 
ing of steel, and the other in the lower works for 
ingot moulds; a new ing mill is to be erected 
on the site of the old centre Goat Mill, and 
several of the old and disused furnaces are being 
transformed for use in the new order of things. 
These, with other indications which I note in 
various works, imply some degree of hope, and 
give a little encouragement in the present d 
times. 

A minor strike of furnacemen at Port Tennant 
has been amicably adjusted. Two men were 
killed by a fall in Deep Duffryn Pit, Mountain 
Ash, this week, and numerous casualties, includ- 
ing a fatal fall in Castle Pit, Cyfarthfa, are 
reported. 

BL eee ce has been busy of late in the coal 

e, but briskness is not general; comparing the 
two weeks, the past and the present, there are 
more important clearances going on now, and it is 
significant that a good deal of best steam is 
being sent to foreign coaling stations. This week 
cargoes of 2000 tons and upwards to Port Said 
were common. 

The Cardiff Marine Insurance oo has 
been wound up, but the business of the late com- 
pany will be carried on by the Northern Marine 

nsurance Company lately opened at Cardiff. 

The plant used in the construction of the Mount 
Stuart dry docks, Cardiff, is to be sold by auction 
next week. 

Speedy work may now be expected in starting 
the Cardiff waterworks in the Taff Valley, 
near Merthyr. The contract for the trial pit to 

rove the strata beneath has been given to Messrs. 
Piekt horne. Three thousand men will shortly be 
at work in this valley, and the utmost expedition 
is certain for four or five years. 

I am glad to see that my note ting the 
danger likely to concur by an overflow of the 
Merthyr reservoirs has received attention offi- 
cially, and the railways in the valley are on the 
alert. At ee ena the effect of the excessive 
rain is modified by keeping the pipe at the bottom 
of the reservoir constantly open, but this can- 
not be maintained, otherwise the population of 
Dowlais would be without water if a time of 
scarcity set in. 








FLOATING BREAKWATER.—A floating break- 
water of novel type is shortly to be put u 
ees on the Sussex coast. The 
of e has assented, and although its permission 
was originally asked with a view to erection at 
Seaford, after the hearty support given to the 
scheme at Eastbourne, it is pretty safe to assume 
that the substitution of Eastbourne will be sanc- 
tioned. There is no harbour of refuge between 
Dover and Portsmouth, and notwithstandin 
many official recommendations in favour o 
the construction of such, nothing has yet 
been done in this direction except the works 
now in progress at Newhaven. o doubt the 
great cost of harbour works and breakwaters 
has thus far deterred enterprise. According to 
the old principle of solid stone walls carried down 
to the bottom, the expense of ing breakwaters 
is very considerable. At Dover, where there is 
amy asamp deep water, the cost is £415 per 
lineal foot, at Plymouth , at Alderney £284. 
Even at Portsmouth the employment of convict 
labour has reduced it only to £120. By the 
adoption of the modern system of building upon 
huge monoliths of concrete—thus far applied only 
at Aberdeen and Newhaven—the cost has been 
reduced to £72at Aberdeen and £52 at Newhaven. 
For the system now advocated it is claimed by its 
inventors, Messrs. A. E. Carey and E. Latham, 
that the initial cost will amount to only £18 per 
lineal foot. An experiment on a small scale is to 
be made at Eastbourne, and should that succeed 
a breakwater will be erected at the same place of 
sufficient size to afford shelter to 30 or 40 yachts. 
The proposed breakwater as described the 
Sussex Advertiser seems to be the same as that of 
Mr. Grennay Thomas, and consists of a double row 
of empty iron boxes—to be possibly filled with 
cork to maintain buoyancy in case of damage by 
accidental collision or hostile acts in war—run- 
ning out into the sea in parallel lines. The front 
facing the sea tidewards has a wedge-like shape. 
A lattice frame is carried 12ft. below the pontoon, 
which will—especially when overgrown with sea- 
—. to render the pontoon heavy and 
steady. The breakwater is to be moored by means 
of an endless cable of phosphor-bronze, and 
reeved on above water rollers, 





THE PATENT JOURNAL. 
Centenees Worn Be eeneet gS He On 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent i . 
have caused much unnecessary trouble ai moyance, 
both to themselves and to the Patent-office Oficiais, 
giving the number of the page of THE ENGINEER at whi 
the "Bpecification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tuz Encinerk 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the ification. 





Applications for Letters Patent. 
*.* When patents have been ‘‘ communicated,” the 
name address of the communicating party are 
printed in italics. 


10th February, 1885. 
1787. + H. T. Harris and H. Courteen, Hayling 


1788. CycLes, H. Courteen and H. T. Harris, Hayling 
Island. 


1789. SappLEs of Bicycizs, R. J. Russell, London. 
1790. GiLis or FALLeRs used in Preparixe Woot, T. 


. Wharton, B 
1791. SHEeppINc Motion for Looms, J. Peel, Man- 
chester. 
eS Se Pencit-casgs, J. Appleby, Bir- 


mi é 
1793. Spirit MeasuRinG Taps, W. Ross, Glasgow. 
1794. PenamMBuLators, W. Powles, B: ‘ham. 

1795. a the Removat of Szewine Macuines, 


o9 ‘i - 

1796. Steam Bowers, 8. Lister, Halifax. 

1797. Heatine Wire, J. M. Wood and R. Hall, Halifax. 

1798. Lirrinc Water, H. Stott, Halifax. 

1799. Hotprasts for Carpenters, &c., A. Keighley 
and A. Watson, Halifax. 

1800. Lirg-savine Apparatus, J. W. Robertson, Leith. 

1801. ApsusTaBLE He icaL Sprine, G. P. Lempritre, 
Birmingham. 

1802. ORDNANCE ARTILLERY SMALL-ARMsS, C. Jackson, 
Nottingham. 

1803. ConverTiInG Non-sarety Bicycies into Sarety 
VeLocipepes, T. Cummings, Birming! 

1804. REGISTERING Fares, &c., J. Lott and F. Lott, 


iverpool. 

1805. Licutinc, D. M. Nelson and J. L. Bruce, Glas- 
gow. 

1806. VertTicaL Steam Borwers, A. H. B. Sharpe, 
of. Looms, W. 

1807. Looms, W. P. Thompson.—(F. Kesselring, U.&.) 

1808. Wixpow Burips, W. P. Thompson.—(H. £. 
Willer, U.S.) 

1809. AxLE-Boxes, W. P. Thompson.—(S. A. Bemis, 


1810. NG VELVET, &c., H. Thomas, Liverpool. 
1811. Sarery Lamps, A. Smith, Live: 
1812. Rotiuine Metat, H. J. Allison.—(Z. D. Farra, 


U.8.) 

1813. ELecrrotytic Liqguips, H. J. Allison.—(W. £. 
Case, U.S.) 

| a for Heatinc Fires, &c., M. Hague, 


on. 

1815. CircuLar Saws, W. Beckett, London. 

1816. BicycLzs and TricycLes, W. Bown and E. Corr, 
London. 

1817. Vermin Traps, J. Roberts, Wednesfield. 

1818. Drawixe Corks, J. H. Smiles, Stockton-on- 


‘ees. 

1819. Umprecuas, &c., A. G. Aaron, London. 

1820. APPLYING PEDALs to Pianorortes, F. H. Browne, 
London. 

1821. Fumicators, W. D. Luff, Farnham. 

1822. Fittinc and SyRvpinc AERATED BEVERAGES, J. 
McEwen, London. 

1823. Locks, F. Jones and J. 8. Foster, Birmingham. 

1824. Canpiestick, W. E. Farrer, London. 

1825, STOPPERING LES, E. ae London. 

1826. Covers for Stacks or Ricks, T. Hubbard, Oadby. 

1827. Monocycizs, A. M. Clark.—(F. B. Milis and W. 
McMahon, United 

1828. Parcet Grip, E. Nunan, London. 

1829. Fiancep Prorectinc Frerrcies for Borer 

I. Morris, Bloxwich. 

1830. Inoninc Apparatus, W. H. Davey, and H. and 
J. Fabian, London. 

1831. Vottaic Batrerizs, D. G. 
Jones, London.—25th September, 1884. 

1832. Airn-TiGHT Stopper for Casks, C. B. Booth, 


London. 

1833. SreREoTyPE Matrices, &., A. J. Boult.—(0. 
Mergenthaler, United States.) 

1834. Friction Brearines, G. W. Shoemaker, Dalton, 
United States. 

1835. TrEaTING Scrap and OLD LEATHER, J. Ross, 


n. 

1836. Steam Generator, W. Fairweather.{The Bab- 
cock and Wilcox Company, United ) 

1887. Kitns for Dryinc GRaNULAR SusstaNces, W. 
Davidson, London. 

1838. Cranks, CRANK Pins, and Connectina Rops, J. 
Lyall, London. 

= on for Locomotives, T. C. Craven, New 

or! 

1840. Cap SprxnixG and Twistinc Frames, A. Ander- 
ton, London. 

1841. Exuiptic Sprixes, W. Davison, London. 

1842. PLatrorm Weieuinc Macuings, G. E. Zethrin. 
—(H. R. Lindell, Sweden.) 

1843. TABLE or CouNTER Sca.gs, G. E. Zethrin.—(Z. R. 
Lindell, Sweden.) 

1844. TuMBLERs and other Giass VEssELs, H. Willetts. 
—(J. Willetts, United States.) 

1845. PeramMBuLATORS, BatH Cuarrs, &c., W. H. 
Dunkley, London. 

1846. Automatic RecuLator for Compounp ENGINEs, 
W. Dean, London. 

1847, DISTRIBUTING CERTAIN MATERIALS and Liqurps, 
J. Tullidge, London. 

1848, Fitz, F. Podany, London. 

7 a up Patrern Books, &c., J. H. Kruse, 

ndon. 

1850. Straw Trussinc Apparatus, J. Howard and 
E. T. Bousfield, London. 

1851. Heatrxe Liquips, A. Browne.—(A. Fromm, M. 
Ballo, and F. T. Kugle*, Hungary. 

1852. Motive Power Enoines and Pumps, P. W. 
Willans, London. 

1853. DyNamo-ELECTRIC Macuines, T. Nordenfelt.— 
(0. F. Jonsson, Sweden. 

1854. Execrric Arc Lamp, T. Nordenfelt.—(0. F. 
Jénsson, Sweden.) 

1855. Openinc Exectric Circuits, T. Nordenfelt.— 
(0. F. Jonsson, Sweden. 

1856. SEMI-INCANDESCENT Lamp, T. Nordenfelt.—(0. F. 
Jonsson, Sweden.) 

1857. RecuLatinc the Speep of Motor Drivinc 
Dynamo Macurngs, T. Nordenfelt.—(0. F. Jénsson, 


Sweden.) 
1858. BELL and other Buoys, 8. B. Goslin and R. A. 
Stoker, London. 

1859. Tappinc Mains UNDER PressuRE, O. Brown, 
London. . 
eo ee C. A. Day.—(W. B. Mason, United 

tates. = 

1861. Heew Counters for Boots and SHogs, O. Imray. 
—(R. White, Canada.) 

1862. Securtnc Door, &c., Knoss to their Srrnpzs, 
J. Wilesmith, jun., London. 

1863, STarn1nG Woop, &c., J. Wilesmith, jun., London. 

1864, SareTy SaDDLE Bar, W. Campbell, London. 

1865. FirE-arms, &c., G. Rowell, London. 

1866. IRon and Stee., G. Rowell, London. 

1867. Frame for Rackets, Lawn Tennis, &c., C. G. 
Gill, London. 

1868, Protectinc Nitrate of Ammonia against DELI- 
QUESCENCE, W, R. Lake.—{R. S. Penniman, U.S.) 
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1870. meer a for Sroprrsc Rarway Trays, W. 
R. Lake.—(R. Sryers, —_ 
1871. Burron Fastener, G. Payne, London. 
1872, Woop Fioorixe, A. Putney, London. 
1873. Tortet Apparatus, J. H. Dickson, London, 


11th February, 1885. 
1s74. Kxrre Saarpeners, J. J. McCann, tham. 
— ee Firss, &c., G. page Schott, 
1876. Gut Fisure Lives, 8. Allcock, Redditch. 
1877. ee for WaRPING in SEcTioNs, P.J. Livsey, 


1878. Securrsc Enns of Hoops, &c., H. W. Brewtnall, 
Thelwall. 


1879. Aprrication of Carponacrous SupsTances to 
the purposes of Ornament, G. Hirst, Whitby. 

1880. Mercuanism for Oprarmninc an ADJUSTABLE 
Srroxe Recirprocatine Motion, W. Niblett, 

1881. Provectices, R. Morris, London. 

> » eames &c., Vermin, W. Burgess, Malvern 


1883. Apvrrtisinc, 8S. Groves, Birmingham, 
= Apparatus for Hotprsc Meat, T. F. Finnesey, 
ve 
1885. Surpe Vatves, J. Eatock, Liverpool. 
1886. Macuixges OPERATED by Exp.Losive Gasgs, J. 
Robson, Handsworth. 
1887. Drivine GEar for VeLocirepes, P. Angois, Not- 


ISS8. FLOORING, G. H. Ellis, Exeter. 

1889. Ov Cups, RC . 8. won Wakefield. 

— AUTOMATICALLY Varyine Cut-orr in ENcrIvss, 

H. G. Holborow, London. 
=. Furnaces for TrEatinc Reruse, J. Richmond 
T. Birtwistle, London. 

1892. Gour Ciuss, R. and R,. And 

1893. nad spear Frame Cramp, G. R. Hammond, Bnoa- 

1894. SHUTTLES EMPLOYED in Looms for Wzavina, J. 
Holding, London. 

. 1895. Fotpmsc Boxes and Cases, R. W. Brumby and 
8. Clarke, Sheffield. 
1896. Buiipine, &c., the Herts of Boots and S#oxs, 
T. Salmon, Kettering. 

1897. Prevenrinc Crisp Bitinc by Horsss, &c., H. 
Young, Burgess Hill, Sussex. 

1898. SeLy-Lockine Serrer for Carriacss, &c., M. J. 
Rowley and C. A. Wheeler, London. 

1899. Screw PROPELLER, T. Leitch, Glasgow. 

1900. Macnzstum Cutoripe, E. K. Muspratt and G. 
Eschellmann, London. 

1901. Comarsep Lawn-TENnis and Racket-Bat, J. E. 
Gynne, Peckham. 


Rainh 





1904. ~?aecaeaand Fire-arms, G. 


~~ " EXPAxaInLE Trusxs, &c., M. A. Laughton, 
ey. 

1906. Carp Fasteners, D. A. Lowthime, London. 

1907. Bicycies, W. Bevan, New Cross. 

1908. Merrers, &c., H. Stockman, London. 

1909. Metatiic Tuses for Locomotive Steam Borers, 
&c., J. T. Grice, London. 

1910. Twistrxc Macnixes, P. Smith, jun., and 8. 
Ambler, London. 

1911. ToRPEDOEs or MecHanicaL Mines, J. T. Buck- 


nill, London. 
a. Sees Freres, Fasrics, ée, W. Mather, 


1913. GarpEen LaBeL, A. H. Stuart-Wortley, London. 

1914, Fur-trKe Fasric from FeatHers, C. c. D. Abel. 
(Messrs. Bacher and Leon, Germany.) 

1915. Ly Frames, H. J. Haddan.—{J. Brandt and 
G. W. v. Nawrocki, Germany.) 

1916. easetee BurRNINe a Ors, H. J. Haddan. 
—{L. Sepulchre, Belgium.) 

1917. ANNEALING Sasven or its AtLoys, W. R. Lake. 
—(W. Wallace, U.&.) 

1918. TURNING ix E. 8. Higgins, London. 


12th February, 1885. 
1919. ADJUSTABLE Prop for Use in Mixes, 8. Morgan, 


1920. Taermomerters, C. W. Folkard, Chiswick. 
1921. Borter-FEEDING Apparatus, B. D. Healey, 
Liverpool. 
See the Layryc of Rats, F. Rouse, 
fax. 
1923. RecuLaTinc Dravcuts, E. 8. Hellawell and H. 
W. Bamforth, Halifax. 


1924. Sees &c., the Fiow of Liquips, H. 
Sutcliffe, 

1925. ee = oS CarriacE Heaps, H. W. 
and Weatherill, Manchester. 

1926. Pore for SocKET Fem J. Cooper, Halifax. 

1927. Borries, Halifax 

1928. Daaw-riare for Fine Races, T. Gelder and J. 
W. 


1929. Chen paneeene Woven Pie Fasrics, T. 
alifax. 


1930, Topacco-pirss, H. A. and T. H. Mellor, Halifax. 
1931. ~~ Macurves, E. Martin and T. F. 


Drake, 4 

1932. ComprseD State Pencit SHARPENER, HOLDER, 
and Port Prorector, H. — B 

1933. Dias of Watcues, &c., H. 

1934. TreEaTING [Ron in the BEssEMER Mer R. 
noma L. Gildemeister, and Feldtmann, 


lasgow. 
—_ Ansosrisa 1 Tortet Looxrsc-cLasses, W. Lea, 
oliver! 
1936. Lock-uP SaFeTy Pocket, G. Hayes, Whitting- 
ton, near Oswestry. 

1937. Recovery of Ammoyta in the MaNuracrure of 
CarponaTe of Sopa, E. W. Parnell and J. Simpson, 
Liverpool. 

a Freerne Carpets, &c., from Dust, R. Park and 
8. J. Blane, London. 

1989. Stoppers for Borrizes, E. Woodham and P. 
Ockenden, London. 

1940. AuTomatic Stencn Trap for WaTER-CLOsETs, J. 

’ Easby, London. 

1941. Carriaces for Twist-Lace Macurves, R. B. 
Gamble, London. 

1942. Locx-nuts, H. B. Young, Barnsta 

1943. Securtnec the Frames or Swines, C. J. Sayer, 
London. 

1944. AuroMaTic WATER-FEEDER for Steam GENERA- 
tors, A. Rollason, London. 

1945. GRINDING and SURFACING Stoxzs, G. Newsum, 
London 

1946. Avorine WasTE in Usixa Sreina, &c., J. Bray, 

mdon. 

1947. Arracuinc Ruppers to Sma Boats, A. T. 
Frampton, London. 

1948. Sarery Bicycues, J. Lee, London. 

a Rg 8. Humble, London, and R. 
Mellor, West Hallams. 

1950. etapa and ConTrotiive Encryss, T. R. H. 
Fisken and J. E. Weyman, East Greenwich. 

1951. Russine, &c., Works, 8. Bellotti, 

1952. CONDENSERS, W. J. D. Walker, London. 

1953. ApDvERTISING, E. J. Hayball, London. 

1954. Cast Merat Putieys, R. Morris and J. Wood, 


London. 

1955. i Quartz, &c., R. Morris and J. Wood, 
London 

— = PRECIPITATION of SOLID Martrer, J. Humphrys, 


1957. Doc-craTes and Free-PLaces, H. 8. Moorwood 
and J. 8. Watson, Sheffield. 

1958. CuemicaL TREATMENT of Hyprocarzons, R. 
Punshon and 8. H. Beckles, London. 

1959. Insectors, H. a, R. G. Brooke, and T. H. 
White, Mancheste: 

1960. Exastic Seaem, L. Turner, London. 

1961. Cuimney Tops and FLvgs, Ww. — 4 London. 

1962. Apsustinc the MovaBLe Parts of EasEts, &., 


D. T. Lee, London. 





1964, cone or Liquip Lsver, &c., G. P. Evelyn, 


1965. Wax Tapers. &c., R. Bell, London. 
1966. Compounp Drink for Catriz, &c., W. Dibbins, 


ion. 
1967. Rorary Praintinc Macurves, W. Millard and T. 
J London. 


lames, 

1968. SpHertcat Rotiers, W. Hillman, London. 

1949. Carp Tasies, H. Creagh, London. 

1970, Usr of Liqvertanur Gases, W. R. Lake.—({Société 
Knab and Co., Germany.) 

1971. Vermicat Sream Borane, T. Rounthwaite, Man- 


1972. Bueacuine Sucar, C. A. Day.—(B. 0. Foster, 
United States. 
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SELECTED AMERIOAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette. ) 
310,347. caares REGULATOR, George Westinghouse, 





ports, very , and 
vely, at different ts said 
ang ote by the movement of the valve to 


connections, and said delivery and 

communication between the delivery can- 
oestion and the discharge passage, substan: as set 
forth. (8) The combination of a ae oe ving 
supply and delivery connections separated by 
partition, and a ore go passage on one side of = 
ecw a weighted tubular valve Re reex Par 
through said partition, and having 





the supply connection and the interior of the valve, 
and "i intermediate between the ports first specified 
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and the open end of the valve, and establishing com- 
munication between the delivery connection and the 
interior of the valve, substantially as set forth. 
309,973. ye. Ludwig Miiller, Zraie, Saxony, Ger- 
many. November 7th, 1 
Claim (1) The The combination ‘of th the supporting frame 
, inwardl ng flanges, a series of 
teel plates or teeth hi having side recesses, and means 
for clamping the teeth in the supporting frame, sub- 
stantially as set forth. (2) The combination of the 

















supporting frame C, having oy projecting 
flanges, a series of stecl plates or teeth having side 
recesses, a detachable cheek d, secured to the outer 
end, and clamping screw /, having a cross head g, 
arranged at the opposite, end of the frame, substan- 
tially as set forth. 
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EXPERIMENTS WITH A CORLISS ENGINE AT 
CREUSOT. 


As it cannot for a moment be urged that we know all 
that it is necessary should be known concerning the per- 
formance of steam in an engine, we condense from our 
contemporary, Annales Industrielles, a report on a series of 
interesting gee gm carried out with a Corliss engine 
at Creusot. It will be seen as we proceed that the con- 
ditions of the trial were in may respects unusually favour- 
able for obtaining an accurate result. The Corliss type of 
engine enjoys such a high reputation as an economical 
motor that it may be assumed that the steam was used 
under conditions certainly not unfavourable to economy. 
If the results obtained are opposed to the theories of a few 
doctrinaires, so much the worse for the latter. 

The engine in question was constructed with the greatest 
possible care at the Creusot Works. The cylinder is 22in. 
diameter, with a stroke of 3ft. 7}in. The space swept by 
each stroke of the piston is 9 cubic feet and 71 cubic 
inches. The various pipes about the cylinder are all 
jacketted, with external casings of east iron. The clear- 
ance is as small as possible, was measured by putting 
the crank on the dead point and filling the clearance space 
with water through the indicator cock holes. At the 
front end of the cylinder it was found to be 3°58 per cent., 
and at the back end 3°74 per cent. of the volume swept 
per stroke by the piston. The body only of the cylinder is 
jacketted, and a cock is provided by which steam may or 
may not be admitted to the jacket. There is a proper 
discharge pipe provided for draining the jacket. Outside 
the steam jacket is an air jacket eof sheet iron, The 
engine can be worked condensing or non-condensing at 
pleasure, a valve being fitted in the exhaust pipe for 
the a. 

The engine drove a brake, very carefully and specially 





constructed for the purpose of these experiments. Steam 


could be had either from the special boiler set apart for 
the trial, or from a main steam pipe traversing a portion of 
the works, and supplying several steam engines. During 
the experiments the engine was always started and run 
until it was properly heated up, with steam from the main ; 
but at the instant of beginning a testrun, a valve was briskly 
shifted, and, without the loss of a moment, the supply 
from the main was cut off and that of the special boiler 
was turned on. As, up to the time the valve was thus 
shifted, the water was comparatively still in the trial 
boiler, its level was obtained with great exactness, unaf- 
fected by any lifting or frothing which might take place 
when steam was being drawn off. When the experiment 
was over, the valve being shut, the boiler was filled up to 
the original level. 

Two Martin indicators were fitted one to each end of 
the cylinder, and driven by a large pulley placed between 
them, and put in motion by a brass wire hard enough not 
to stretch and always in tension. »‘The speed of the pulley 
bore a constant relation to that of the piston. A special 
device was used by which the indicators could be thrown 
into or out of action ina moment. The brake resembled 
in its general principle that used by the Royal Agricultural 
Society, and familiar, no doubt, to our readers. 

In carrying out the experiments the engine was run for 
about an hour, when steam was quickly shut off, and the 
brake rapidly brought the engine to rest; the number of 
revolutions was noted, and the boiler was then fed up to 
its original level, two large injectors being used for this 
purpose, so that no time was lost. Two measuring tanks 
were used, the water flowing from one into another, from 
which the injectors drew. The distance through which 
the water fell in the first tank was noted, and in this way 
the quantity of feed-water used was arrived at. The 
diagrams were calculated by Amsler’s planimeter. 

“the engine was made to work under various conditions. 
























































Table 1 shows some of the results obtained. 
Tasze I. 
Without Condensation; without Steam Jacket. 
ss = hy vs 
a a4 F é 2 a & g s g A % g $ Horse-power. | Consumption of steam, kilogs. 
$6 | gba |sbef| esa | foe | $84 | | o 
E 2 ES | 2 a3 | E 5 Pe 2 ae 5 | Indicated. Effective. Total. pod ‘ — _" 
zyx | 3 Bae? | a e 3s z2 2, per hour. 
Boiler Pressure, 110 1b. 
1 60 6°775 0°04 69 60°0 110°4 84°5 1146 10°40 13°60 
2 105 6°947 0°06 69 58°6 130°3 101°8 2271 9°95 12°75 
3 75 7:027 0:09 685 | 59-4 1630 130°4 1952 9°58 11:97 
4 36 6970 | 0-125 68°5 | 57°7 189°0 1540 115 | (9°84 12-07 
Boiler Pressure, 80 lb. 
120 5°610 0°075 69 59°8 127°8 98°7 2426 | 9°45 12°29 
6 100 5°700 0°083 69°5 59°3 136°0 106°1 2132 9°42 12°11 
7 90 5°633 0°105 69 59°8 152°0 120°2 2121 | 9°30 11°73 
8 55 | GOW | 0°140 ; 69 58°0 177°0 145°0 1455 H 8°90 } 10°84 
9 50 | 5°60 | 07180 «| G75 5971 1970 | 163-4 | 1500 | 914 | 11-00 
Eoiler Pressure, 62 ib. 
10 o1 4°20 | 0-059 71 58°3 86°5 620 | 120 | 9:13 12°56 
ll 90 3°925 0°080 70 59°5 116°2 89°5 1488 8° d4 11°09 
12 75 4°300 | 0°155 70°5 59°0 151°8 123°0 1535 | 8°08 9°97 
13 75 4°100 0°227 70 58°3 174°0 145°8 1730 : 8°22 9°82 
14 | 31 4°300 | 0°250 69 59°2 188°2 158°5 820 | 8°43 10°01 
Boiler Pressure, 47 tb. 
15 70 3°165 0°060 71 60°7 76°6 52°8 826 9°24 13°40 
16 3°440 0°095 71°5 58°8 95°6 71°2 1105 8°66 11°62 
17 111 3°370 0°150 70 60°4 121°8 96°1 1891 8°40 10°63 
18 DA 3°360 0°210 7 58°8 142°0 124°4 1086 8°50 10°64 
19 55 3°348 0-290 69 59°4 167°7 135°8 1360 8°85 10°92 
Boiler Pressure, 32 lb. 
20 85 2°33 0°182 70°5 60°3 not 80°3 1387 9°15 12°18 
21 48 2°44 0°430 67°5 611 accu- | 134°2 1876 10°17 12°32 
22 62°5 2°55 0° 567 66 61'0 rately 154°0 1462 11°30 13°40 
een stated 
° uring i ™ . 0m . 
23 20 2°23 the whale 64 60°0 184°5 161°7 987 16°05 18°33 
stroke 
































* 76 centimetres are very nearly 30in.; 69 centimetres are 27‘lin.; 71 centimetres are 28in. nearly. 


Our readers will not be slow in drawing their own 
deductions. We may, however, call attention to the cir- 
cumstance that the age economy was obtained in 
experiment No. 12, when the weight of steam used was 
8°08 kilos., or 17°62 Ib. per indicated horse-power per hour, 
while the highest was in the twenty-third experiment 
brought to an early termination because steam enough 
pane not be got out of the boiler, when the quantity 
reached over 35 lb. per indicated horse-power per hour. 
In this case steam of only 32 lb. pressure above the atmo- 
sphere was worked full stroke. In experiment No. 12 the 
steam was admitted for 22°7 per cent. of the stroke, or 
nearly one-fourth, the pressure being 62 lb. We question 
if a greater degree of economy has ever been obtained 
with a non-condensing unjacketted engine. But it must 
not be forgotten that the French horse-power is less than 
the English, which fact must be allowed for in forming a 
comparative estimate of the results obtained. 

In another impression we shall show what results were 
obtained with jacketting and condensation. We have not 
8 to give the tables here. It must suffice to say that 
the best result—obtained in trial No. 26—was a consump- 
tion of 7°38 kilogrammes, or nearly 16°5 Ib. of steam per 
horse per hour, with a pressure of 110]b., steam being 
admitted for 6°7 per cent., or a little more than one- 
fifteenth of the stroke. If we compare this with run 12, it 


110 1b., turning steam into the jacket, and using condensa- 

tion, a saving was effected of a little over 1 1b. of steam 

per indicated horse-power per hour. Whether this is 

worth having at the price seems to be an open question. 
(To be continued.) 





THE BLAAUW KRANTZ VIADUCT IN CAPE 
COLONY. 


No. I. 


Tuis viaduct is built over a rocky ravine on the railway 
from Port Alfred to Grahamstown, at a height of about 
200ft. from the bottom. Its length is 480ft. Gin., and the 
width of the platform is 15ft., the gauge of the railwa 
being 3ft. 6in. The central span of the viaduct is an arc’ 
of 220ft. span between abutments and about 90ft. height ; 
the remainder of the space on each side is divided into two 
spans by an iron pier at a distance of 68ft. from the 

ining wall. These piers are 36ft. 2in. high and carry 
girders 144ft. long, balanced each on a pivot in the 
centre. One end of these girders is secured to the retain- 
ing walls by means of horizontal and vertical anchorages, 
while the other end rests in a sliding bearing on the top 
flange of the arch. 

In designing the structure the following points had to 
be considered :—(1) That, on account of the great height 
above the ground and on account of the high price of 
timber at the site, the structure could be easily erected 
without the use of scaffolding supporting it as a whole. 
(2) That, on account of the high freights to Port Alfred, 
the —_. of iron in the structure should be as small as 
nore le. (3) That thesingle parts of the principalspanshould 

easy to lift, and that there should be as few of them as 

ssible. For this latter reason most of them were made 
in lengths of 20ft. and more. The question of economy 
of material presented itself as a comparison between a few 
standard types, viz., the girder bridge of small independent 
spans ; the cantilever bridge or the continuous girder bridge 





in three large spans; the single girder bridge with one 
large span and several small s ;and the arch with small 
irder spans on each side. The denppaden bridge was left 
out of question as inadmissible. A girder bridge with 
small independent spans on rocker piers would probably 
have been the most economical, even taking into account 
the great height of the piers near the middle of the ravine, 
but there would have been some difficulty in holding those 
piers in position until they could be secured to the girders 
at the top; and, moreover, such a structure would have 
been strikingly out of harmony with the character of the 
site. On the other hand, a cantilever or continuous girder 
bridge in three spans—although such structures have been 
erected in similar localities—could not enter into com- 
parison of simple economy of material, because such a 
design would entirely disre the anomaly that the 
greater — of the structure, viz., the side spans, being 
necessarily constructed to carry across a large space, 
would be too near the ground to justify the omission of 
further supports. The question was, therefore, narrowed 
to a comparison between the present arch and a central 
independent girder of the same span, including the piers 
on which it rests. The small side spans could obvious! 
be left out in each case. The comparison was made wit: 
aview not only to arrive at a decision in this particular 
case, but also of answering the question of the economy 
of the arch more generally. The following table contains 
the weights of geometrically similar structures of three 
different spans, of which the second is the one here 
described. The so-called theoretical weight is that which 
the structure would have if no ope required stiffening, 
leaving out also all connections and all wind bracing. The 
moving load is taken at one ton per foot lineal, and the 
strain on the iron at an average of four tons per square 
inch. The proportion of the girder is taken at 1 in 8. 














| Theoretical weight. Total weight. 
Span in feet. T 
Arch, |  Girder, Arch, Girder. 
100 | 0°0724 | 0°1663 0°1866 0°2443 
220 | 01659 | 04109 0°4476 0°7462 
| 
300 | 02414 | 0°6445 06464 1°2588 
Tons per foot lineal. 





It can be seen from these results that the economical 
advantage of the arch increases with the span. In small 
arches this advantage would not be large enough to 
counterbalance the greater cost of manufacture; but in 
the arch of 220ft. span the advantage is already very 
marked. If the table were continued, it would show that 
the girder, even if the platform were artificially widened, 
would become impossible at a point where the arch can 
still be made without difficulty. The calculations leading 
to the above results would occupy too much space to make 
it desirable on this occasion to produce them, and it will 
be necessary to resume the description of the viaduct, two 
views of which, taken from photographs, will be found on 
page 165. 


THE POWER EXPENDED IN ELECTRIC 
LIGHTING. 
By Gisspert Kapp, 

THE power required for driving the dynamo is generally 
a very important item in the total cost of working an 
electric light installation. Whether it be the most important 
item depends on the number of lighting hours per annum, 
on the limits between which the load varies, and in the 
case of incandescent lamps also on the candle power the 
are worked at. To press the lamps hard so as to wor 
them over their normal degree of incandescence results in 
a considerable increase of light, with but a slight increase 
of power, and must therefore produce an economy in the 
annual coal-bill; but, on the other hand, the expense for 
lamp renewals would be considerably increased. It is 
interesting to note that those conditions which tend to 
reduce the total cost of working an installation, viz., long 
hours, a moderate pressure on the lamps, and a fairly con- 
stant maximum load, tend at the same time to enhance 
the importance of the item of power in the total cost. Now 
in electric light installations for industrial purposes, as for 
instance, in the lighting of docks, yards, factories, mills, 
and workshops, we generally have long hours and a fairly 
constant load, the two conditions which make the cost of 
power the most important part of the total cost ; and engi- 
neers will naturally ask how much power must be provided, 
how much of it will be wasted, and how much of it will 
be transformed into light. 

The waste occurs throughout the whole system at every 
step of transmission or transformation of energy. There 
is a loss of power within the engine, the actual horse-power 
of which is always smaller than the indicated horse-power; 
there is a further loss in the gear by which the power is 
transmitted to the dynamo. In the dynamo itself there 
are several distinct losses which are necessary accompani- 
ments of the transformation of mechanical into electrical 
energy, and the wires which carry the current to the 
lamps are heated by it, and this heat has to be paid for by 
an increased consumption of fuel under the boiler. In the 
case of arc lamps a slight loss occurs in the lamp itself, by 
reason of the electrical energy required for the proper 
control and “ feed ” of the lamp. 

About the loss of power in the engine and gear it will 
not be necessary to speak at length. It is of the same 
nature as usually found in all kinds of machinery, and 
engineers are able to estimate it for any particular case 
with great accuracy. Not so with the dynamo. Here 
the causes of loss of power are neither generally known 
nor easily traceable, and very astounding statements have 
at various times been put forward by makers of dynamos, 
or by other interested parties, without it being possible to 
easily verify or refute such statements, But when we are 
told that some machines return an electrical energy of 
from 92 to 95 per cent. of the mechanical power put into 
them, we may well doubt the accuracy of the statements 
or of the tests by which such figures were obtained. 

When a dynamo is at work the external wires on the 
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armature is being moved rapidly along and within a very 
small distance from the polar surfaces of the field magnets 
experience a resistance which is the greater the stronger 
the magnetic field, the quicker the speed, and the ter 
the current. The energy represented by the product of 
this resistance into the s of rotation is transformed 
into internal electrical energy, which can be expressed by 
the product of current and internal electro-motive force. 
In a perfect machine this ought to equal the power applied 
to the spindle of the armature, but in reality more 
has to be applied, because some power is required for the 
mechanical friction in the journals, for churning the air, 
and for an additional electro-magnetic resistance which 
can best be described by the term “magnetic friction.” A 
simple illustration of this kind of friction is the well-known 
experiment of Foucault, which shows that considerable 
power is required to spin a metallic disc in the neighbour- 
hood of a magnet. The iron core of the armature which 
is revolving between two very intense magnetic poles is 
subject to a similar friction. To minimise the evil 
this core is not made in one solid piece, but consists 
of iron wire or thin iron discs more or less insulated 
from each other, especially on the outer iphery. 
But in spite of this subdivision some small amount 
of energy is always consumed, and is returned to us 
in a very undesirable form, namely, in heat, which must 
be carried off by radiation and convection, so that the 
insulation of the wires may not be injured. In the case 
of ring or disc machines, the core is supported by metallic 
spokes, which, for mechanica reasons, cannot well be made 
with insulated subdivisions; but as these spokes are more 
or less shielded from the direct influence of the magnetic 
— by the intervening core, they are not so likely to 
me heated on that account, provided the core be so 
thick as to act as an opaque screen to the lines of force of 
the pony me The spokes become, however, heated 
to a slight degree from a different cause, which can be 
explained as follows: The core of the armature, when a 
current is passing through its coils, becomes itself an 
pea, at the — of which stand about at right- 
angles to the poles of the field magnets. In this manner, 
what is technically called a secondary field is produced, 
and this remains fixed in space although the armature 
revolves. Now the metallic supports of the core must cut 
through the magnetic lines of force of this secondary field, 
and in so doing experience a certain amount of magnetic 
friction, even if—as should always be the case in a pro- 
perly-designed machine—they completely escape the lines 
of the primary field. In the modern drum armatures of 
the Siemens, Edison, or Weston type, a similar action 
takes place, but to a lesser degree, use the only solid 
of the armature is the spindle, the diameter of which 
is, of course, much smaller than the internal diameter of 
a ring armature. Some of the original Edison machines 
were, however, very defective in this respect, three longi- 
tudinal bolts being used to hold the discs of the armature 
core together, and to this arrangement must be ascribed 
the fact that these original machines were so heavy to 
drive. As will be seen from the table given below, an 
Edison machine tested at the Munich Exhibition absorbed 
not less than 34 per cent. of the total power in mechanical 
and magnetic friction, whilst the modern machines of the 
Edison- Hopkinson typeare said to absorb lessthan a third of 
this. Of the total electrical energy created in the wire coils of 
the armature a certain proportion only is received at the 
commutator, where the fomhie take the current off, the 
remainder being lost through electrical resistance. The 
lower this resistance the better, and in this respect an 
enormous improvement has within the last year or two 
been made by nearly all the manufacturers of dynamos. 
It was at one time thought necessary to multiply the 
number of convolutions on the armature, in order to get 
up the required electro-motive force, and thus the resist- 
ance of the armature was not only high, but it also had a 
large coefficient of self induction, causing considerable 
sparking at the brushes, which involved an additional loss 
of power. Now electricians have learned how to obtain a 
high electro-motive force by simply putting plenty of iron 
into the armature and employing a smaller number of con- 
volutions with a a reduction of resistance, 
and having the additional advantage of perfect freedom 
from sparking. Both these results are attended by a con- 
siderable saving of power. The latest published test of 
an Edison-Hopkinson dynamo shows a loss in the arma- 
ture of only 4-4 per cent. of the total electrical energy 
developed, and other machines are equally good in that 
respect, as will be seen from the tables given below. 

Not all the electrical energy flowing from the commu- 
tator into the brushes is available for external use. Part 
of it has yet to be sacrificed for producing the magnetic 
field. How large a part depends on the type and design 
of the machine, on its size and on the quantity and quality 
of the iron forming the magnet cores. The latter point is of 
great importance. Iron of the softest quality and plenty 
of it is the secret by which this loss can be made very 
small, The author has found that cast iron magnets 
require from 2 to 2} times as much exciting power as 
magnets of soft Swedish wrought iron thoroughly annealed. 
The loss of energy in exciting the field magnets varies 
between 24 and 15 per cent. of the total electrical ener, 
developed. After deducting these various losses we obtain 
the energy actually available for external work, or, as it is 
technically termed, the “electrical output.” Considering 
the large number of various dynamos in the market, good, 
bad, or indifferent, it is quite impossible to lay down a 
general rule as to the power required to give a certain 
electrical output, and the above remarks are therefore 
more intended to show what kind of losses take place 
than to fix actual numerical values to each. But to make 
this article of some use to practical engineers, some tables 
are given below containing results obtained with different 
machines. It is much to be regretted that neither the 
jury of the Vienna Exhibition, nor that of last year’s 
Health Exhibition, have as yet published their report on 
dynamos; and thus we are forced to fall back on the 
Munich tests as the only available authoritative record of 
the performance of variousdynamos, Unfortunately, some 





of the machines tested at Munich have already become 
nearly obsolete, and we have to rely on private sources for 
information regarding the modern dynamos. But in spite 
of its antiquity, the Munich report has considerable 
interest — partly because many hundreds of machines 
similar to those tested are now in use, and are likely to 
remain in use for many years—for dynamos hardly ever 
wear out—and partly because it serves to show the progress 
made in dynamo-construction within the last two or three 
years. The report on the Munich tests contains a number of 
very minute tables, the reproduction of which would be 
quite out of place in a short article like the present; but 
to save the reader the trouble of wading through a maze 
of figures, a short abstract containing average values is 

iven below. All the figures are percentages of the total 

orse-power transmitted into the dynamo. The first 
column gives the loss of power due to churning of air, to 
mechanical friction of journals, and to magnetic friction ; 
the second column gives the loss in armature; the third 
the loss in exciting the field magnets; and the fourth the 
actual electrical output :— 








Type. Friction. Armature. Field. | Output 
Edison... 34°00 2°76 5°80 57°44 
Biirgin . 9°25 13°75 12°20 64°80 
Schwerd ... 13°50 6°95 11°05 | 68°50 
Schuckert ... 790 915 10°90 72°05 
Schuckert... 1920 | 830 9°90 | 62 60 





From this table it appears that with the older form of 
dynamo an average output of about 65 per cent. is obtain- 
able. In modern machines the percentage recovered 
varies between 70 and 80, and in some exceptional cases it 
may reach as high as 85 per cent. Experiments which the 
author has made with some Crompton dynamos have 
shown an output of about 80 per cent. of the power 
applied, and saad modern machines are probably equally 

. As an example may be cited the Schuckert-Mordey 
ynamo, a test of which, kindly forwarded to the author 
by Mr. Mordey, is given below. 

The machine tested was a D, Victoria compound 
dynamo, driven through a White’s transmission dynamo- 
meter, which indicated 11°2 horse-power. 

Horse-power given out in external circuit 9°480 or 84°2 per cent. 
Horse-power lost in armature ... ... °512 or 46 
Horse-power lost in series coils on field ) 


hi Pe 4 
Horse-power lost in shunt coils on field - ” 53 ln 


Horse-power lost in magnetic and mecha- 
| ee ene 628 or 60 . 
Total se: Dies, Jen 


This is an exceptionally good performance, and it is pro- 
bable that repre dg culkin at any other oenk or 
output would have shown a somewhat lower efficiency. 
But within reasonable limits, we may safely take it that 
it will yield in electrical output about 80 per cent. of the 
power applied. 

Whether large or small dynamos are more economical 
has long been a moot point with electricians, but at present 
the eg of opinion is rather in favour of large 
machines. From a number of trials the author has made 
with Crompton machines for sixty and 200 lights the fol- 


lowing average figures have been obtained, giving the loss 
in percentage of the total electrical energy :— 
Loss in armature ... 1400, 60lights ... 3°55, 200 lights. 
Loss in field magnets, 12°50 bi . 3°90 * 
These losses are, however, considerably influenced by the 
speed of the machine. It will be evident that the slower 
the machine runs the larger must it be to produce a given 
electrical output; and since it must take more energy to 
excite a large magnet as compared toa small one, we must 
expect to tind a greater loss in slow speed machines. 
Experience confirms this, and in the case of a 350-light 
machine running’at only 500 revolutions per minute, the 
loss was found to be—in armature, 5°65 per cent.; in field 
magnets, 5°42 cent. Ky the courtesy of Mr. Crompton, 
the author is able to give below the results of some tests 
made at the Victoria Central Station. There are two large 
dynamos worked by belts from a countershaft on the first 
floor and two vertical compound engines on the ground 
floor, which drive the countershaft by belts from the fly- 
wheel and through two friction couplings. Only one of 
the engines is at work at a time, the other being in 
reserve. At present the engines are not fully loaded, and 
hence the following table of power test should only be 
conside as a preliminary one; but the author has 
thought it better to give the tests, incomplete though they 
be, , coring information of this nature is generally 
very difficult to obtain. ‘The trial extended over 
three days; on the first the speed of the engine was 
about 150 revolutions, and since the load was only 
light the proportion of engine-friction to total power 
came out rather high. On the second and third trial 
this defect was remedied by placing larger pulleys on 
| the countershaft and running the engine only up to 
| 100 revolutions a minute. At the same time the lubrica- 
| tion of the journals of the countershaft was gradually made 
more perfect, and a corresponding saving of power was 
effected. The mechanical friction of the dynamo and the 
power — to drive the fan for cooling the armature 
| was found by running the dynamo when the field magnets 
| were not excited, and the magnetic friction has been com- 
| puted as the difference between the power put into the 
| dynamo and its internal electrical energy. This was the 
| only way possible with the plant at disposal, but it is not 
an accurate method on account of the ditticulty of esti- 
| mating exactly the power lost in such a complicated 
| system of driving gear. Hence the figures in the line 
| headed “ Magnetic Friction” are of a somewhat erratic 
' character, and can only be taken as rough approximations. 
The horse-power required to excite the field magnets is 
| inclusive of the loss in the rheostats by which the poten- 
tial of the machines was regulated. It will be seen that 
the proportion of electrical output to indicated power is 
‘ most favourable where the load is greatest, and had there 
| been a third dynamo and a corresponding increase of 
‘current, it is probable that the figure instead of being 
' 66 per cent. would have come out at 70 per cent. Now 
the loss of potential between the dynamos and the lamps 
is 54 volts, the lamps being 110 volts, and we receive thus 
for every horse-power indicated an electrical energy of 
492 watt at the lamps. The lamps require 3°25 watt per 
candle-power, and thus every indicated horse-power pro- 
! duces 151 candles of actual light. 














| Victoria trials, October 7th, engine 144—150 revs. 


7 Two dynamos. a 








Ditto, Oct. 14th, 
98—100 revs. 


Ditto, October 17th, 
engine 95—100 revs 


Two dynamos. 





|One dynamo ‘One dynamo. | 


faysets);els|;e,;r[e|o | wi/mjrajsisjela]s{[s]e]s 
| Cw NS ES eS eee 
BARS LAGS S35 A BRS ae 

Engine friction .. ..| 23°4 | 28°8 | 93°S 26°5 | 25°5 27-5 27-5 | 26°6 | 27-5 | 23-5 28 [22-522 21-7 20°4| 81 


Shafting and bel 
friction... +s ~~ 21 21 21 21 21 

Mechanical friction of) 
dynamo, fan, &c. .. 

Magnetic friction .. 


2°05 1°95) 18 4°15 


| 
| 
| "03 4°09) 4°2 


| 
Loss in armature .. 1°51) 1°52} 1°55) «=(1°45) 1°51) =(1°51) 1°5 | 14 


| 
Loss in field magnets | 
and resistances... ..| 6 
Net electrical output at| 
terminals of dynamo. 45 46 
| 
Total indicated horse- 
GONE w2 ss 20 te 


| 


Percentage of net — ‘ 
trical to gross indi- 











cated horse-power ..| 44 44°5 | 44 42°7 | 46 45 | 44 42°5 | 41°6 32 33 (88°839°5.438 (42 | 60 66°6 59°5 | 64 = [58 


21°5 | 21°5 | 21 


4°04 4°0/ 4 4 4 4/4 4 4 
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1° 
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Returning to our general problem, we have yet to con- 
sider the loss of energy in the leadsand lamps. As regards 
incandescent lighting in private establishments, the loss in 
the main leads must always be very small, for the simple 
reason that a great difference of potential at various points 
of the circuit would be fatal to the independence of one 
lamp from the other. A variation of 2 per cent. in the 
electro-motive force can already be detected by an expe- 
rienced observer, and if a ter variation were to be 
allowed it would be impossible to switch out a group of 
lamps near the dynamo without at the same time causing 
the lamps at the far end of the circuit to brighten up 
considerably. It will therefore be quite safe to assume 
that in a well-designed private installation the maximum 
loss must never more than about 2 per cent. in the 
main leads. The loss in the branch leads can be taken at 
about 4 per cent., so that the total loss in the distributing 
plant will be 24 per cent. 

As regards arc lighting thecaseisdifferent. The mienare 
generally placed at considerable distances a and being 
connected in series, the loss of potential in the leads has no 
effect on the lamps as long as the dynamo is sufficiently 
powerful to keep up the proper current. The energy 
required at each lamp varies with the illuminating power 
of the lamp, but not in simple proportion. It also depends 
on the size and quality of the carbon, the length of are, 
and the more or less perfect feed of the lamp. To give 
any kind of rule applicable to all cases is next to impossible, 
but as a fair average we may take it that a continuous 
current of fifteen to seventeen amperes will, with good 


carbons, give a light of 2000 candles measured on an 
angle of 45 deg. to the horizon, the difference of potential 
between the carbon points being 45 volts. The shunt coil 
of such a lamp will require about 0°25 ampére, and the 
main coil will have a resistance of about 0°1 ohm, so that 
the total energy which is required for regulation can be 
taken as 37 watt, corresponding to a loss of 5 per 
cent. of the total electrical energy supplied to the lamp. 
The loss in the cable is a most variable quantity, and must 
be determined specially in each case, but for a rough 

liminary estimate it will generally suffice if we allow a 
oss of about 3 volts per lamp. We can safely reckon that 
with modern good Epeaniak the electrical output varies 
between 70 per cent. for small machines, and 80 per 
cent. for large ones. The leads in incandescent lighting 
absorb 24 per cent. of the output, or 1°75 per cent. of the 
mechanical energy if small machines are used, and 2 per 
cent. if large machines are used, thus bringing the per- 
centage of power actually converted into light down to 
68°25 and 78 respectively. Incandescent lamps are now 
made which have a long life if worked at 3°25 watts per 
candle, and with such Jamps the amount of light received 
for each horse-power expended will be 154 candles with 
small dynamos, and 176 with large dynamos. On account 
of difficulty and danger in using currents of very high 
electro-motive force, arc light dynamos are generally made 
of small or moderate size, and their output can be taken 
at about 70 per cent. It will therefore take 1°58-horse power 
to produce a light of 2000-candles, which is at the rate of 





1260 candles per horse-power applied to the dynamo. 
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ARMOUR PLATES AT SPEZIA. 
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CAMMELL STEEL FACED PLATE 


AFTERIBLOW FROM 100 TON CUN STEEL PROVECTILE 
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CAMMELL 
AFTER | ROUND FROM 100 TON CUN 
10.1N 
fHE CONCLUSION oar THE SPEZIA PLATE 


We have noticed the ectin competitive plate trials of 
October last briefly, but gave no figures. e explained 
that cholera had prevented officers or other foreign visitors 
being present. We question if permission was given to | | 
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BROWN STEEL FACED PLATE 
AFTER IBLOW FROM 100 TON CUN STEEL PROJECTILE 


itl ij iil 
T™ = 


, BROWN 
vem AFTER 1 ROUND FROM 100 TON CUN 
2 ROUND 10°IN 


however, a trial took place at Ochta at St. Petersburg, 
when a Cammell compound Wilson plate held together 
much yg > than a: one "ed Schneider’s tried in com- 
parison. is result had to be weighed against the Spezia 
trials, but it was on a smaller ods 12in. is a different 
matter from 19in. The fracture of a very large iron plate | 
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SCANEIDER STEEL PLATE 
AFTER BLOW FROM [00 TON COUN _ STEEL PROJECTILE 


FIG.6 
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SCHNEIDER 
AFTER 2EQUNDS=s” jo 10a PA, GUN ’ 


tried at Spezia in 1882, subsequently to the breaking u 
of the targets, had shown ver hardness than the steel, 
and subsequently compound plates had behaved very well 
under the blow of the 100-ton gun, so that the Italian 
| saentnes considered that their preference for it was 
justified. The manufacture of compound plates was to be 


any visitors who were not officially connected with the | is almost always harsh, and the fibrous look and general | commenced shortly in Russia, while Marrezll has for some 


trial. We have been want- 
ing to get official photc- 
graphs. In the absence of 
these we cannot do better 
than re a few cuts, 
evidently taken from photo- 
graphs, which appeared in 
Annales Industrielles and 
others in the Revue Mari- 
time, together with a tracing 
which we obtained of .a 
drawing madeon the ground 
of a recovered projectile. Of 
course we cannot be respon- 
sible for the accuracy of 
these in the same measure 
as if they were our own 
drawings, but the effects are 
of so sweeping a character 


ELEVATION OF TARGET AND BACKING 
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time made them on Wilson’s 
patent, and France herself 
employed compound plates 
as well as those of steel. 
Under these conditions 
the trial at Spezia last Octo- 
ber was specially interest- 
ing. We are informed that 
on its result depended the 
order for the plates for the 
Lepanto. The programme 
was as follows La ster 
and Brown compound and 
Schneider steel plates 10ft. 
by 8ft. Gin. by 18°9in. ap 
= by 2600 mm. by 480 
m.) were mounted onframe 
king shown in Figs. 
. nd 10. One round was 





‘ 
tell 
|\<----— 816-------—> 





that we are satisfied that 
os are good to all intents 


and they have 
all all the appearance a being 


carefully and well drawn, 
and tell their own tale much 
more clearly than words 
could do. To recapitulate 
briefly the story of the trial. 
In 1882 a precisely ana- 
logous competitive trial took 
lace at iano, close to 
ia—vide HE ENGINEER 

of November 24th and De- 
cember Ist, 1882. The 
dimensions of the plates in 
the two trials were nearly 
the same. The backing in 
the case before us is some- 
what similar, though de- 
cidedly stiffer. The order 
of the plates is the same, 
but the tests applied are 
different. Some of our 
readers may remember that 
in 1882 Messrs. Schneider’s 
shield stood the best. We then congratulated them on 
the wonderful plate they had brought forward. We also, 
however, expressed a wish to see the trial repeated, 
because Schneider’s plate had the advantage of being 
much better bolted on to the backing, and there was a 
question about tempering. Theview we took was that which 
is expressed in the following words when our results were 
— in a paper read at the R.A. Institution :—“ The steel 
a fibrous, tough look,” and “ apart from the question of 
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the bolts,” it stood decidedly better.” At the same time, 
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behaviour of the steel led us to suggest at the time that it 
would be wise totry if softsteel could not beemployedinstead 
of iron as the foundation plate of compound armour. The 
or of greater elongation and greater tenacity, as 
pd, cep out—ENGINEER, January 12th, 1883—ought in 
ong run to make steel more thana match for iron. In 

loot spring, March 20th, 1884, a compound armour at 
Copenhagen behaved better than steel—vide ENGINEER, 
March 28thand May 30th; butthe plates wereonly 9in. thick. 
The fragments of the i9in. compound plates, however, 





SKETCH OF 436. w (16: 9IN) PROVECTILE AFTER 
PERFORATING THE 48 CM,(18.9IN) STEEL PLATE 








to be fired at the centre of 
each plate from the 100-ton 
breech-loading Armstrong 
gun, with a projectile weigh- 
ing 1841 lb. (835 kg) with 
a striking velocity of 1864ft. 
(568 m.) per second, making 
a blow of 44,340 foot-tons, 
or 8337 foot-tons per inch 
circumference, implying a 
calculated perforation of 
30°27in. of iron, and 
the target’s weight as 29 
tons, an amount of energy 
of 1529 foot-tons per ton of 
plate. As the greatest 
amount of energy per ton 
of plate in the previous 
Spezia trials was 1046 foot- 
tons, while the calculated 
perforation through iron was 
25°2in., it may be seen that 
' i this test was very severe 
Nin a ET mmm ving indeed; in fact, the plates 
\ H were enormously  out- 
matched on any standard 
of estimation. The effects are shown on the Cammell 
Brown, and Schneider plates respectively in Figs 
1, 2, and 3. These we have discussed on a former 
occasion. The ssteel-faced plates obviously suffered 
much more than the steel one, but there appeared 
distinct reason to think that they had done more 
towards stopping the projectile than the Schneider plate, 
inasmuch as the shot went through the latter in a much 
more complete condition. We have received a drawi ng 
of the fragments taken out of the butt subsequently, whic. 
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we give in Fig. 8. It was argued fairly enough that a shot 
with less velocity might have been stopped altogether by 
the steel-faced plate, while the steel-plate would have 
allowed it to through, and further, that the backing 
was much softer than a ship’s side, and that this was in 
favour of the steel-plate, which, while having a less hard 
face, has, as a mass, “more bone in it.” This argument we 
thought might be fairly held at this stage of the trial. 
The plates were next subjected to the fire of the 10in. 
gun, with a striking velocity of about 2000ft., with the 
following results—on November 5th, 6th, and 7th :— 

Brown’s plate, penetration first round, 12°6in. (320 mm.), 
a great part of plate detached; second round, the plate 
demolished to the extent shown in Fig. 5. About three- 
fourths of the plate being now stripped off, further firing 
was im e. : 

Schneider’s plate then received two blows, producing 
cracks and fracture to the extent shown in Fig. 6, which 
is given for the sake of comparison with the steel-faced 

lates. The shot is stated in the French accounts to have 
een more broken up against the steel than against the 
steel-faced English plates. Two more rounds were fired 
with the 10in. gun, the plate at the conclusion of the pro- 
gramme being in the condition shown in Fig. 7. 

Cammell’s plate was then attacked, broken pieces of 
plate being thrown off to an amount estimated at nearly 
5 tons—5000 kilogs.—by the first round, and the plate 
being brought to the condition shown in Fig. 4 in the 
second round with the 10in. gun—a condition which made 
further firing useless. The Schneider steel has, therefore, 
on this occasion won a remarkable victory. We could 
wish that the English plates had beaten it, but it is idle to 
ignore the fact that they were beaten. It may of course 
be argued that the steel-faced plates absorbed so much of the 
energy of the first heavy blow that they were afterwards 
in a worse position than the Schneider which let it through 
more easily. The natural reply is that the makers knew 
the tests that would be applied, and should have made the 
plates to stand well under these conditions, and few would 
sacrifice the power of holding together shown by the steel, 
for the possibility that the steel-faced plate might have 
kept out fire, while the steel admitted it in somehypothetical 
case. The Italian Government have, we are informed, 


ordered plates for the Lepanto from Schneider, but this | difficul 


statement is, we believe, premature. 

As far as we are able to form a conclusion from the above, 
it would be that on this scale our compound armouris behind 
Schneiders. It is possible that Cammell and Brown may 
snatch the victory on some future occasion, especially if 
better means are found of working very thick plates, but at 
present we are inclined to think that it is only true wisdom 
to recognise the liability of steel-faced iron on this scale to 
fail to exhibit the powers of steel armour as made by 
Schneider. All the compound armour victories have been 
with thinner plates. We should by no means say that the 
compound principle, if carried out with hard and soft 
steel, may not be the best, but when the results we 
give occur repeatedly with iron, and with intervals 
of time sufficiently wide to develope manufacturing 
operations fairly well, it is idle to shut our eyes 
to them. Without seeing the targets themselves, there 
is evidence enough in the drawings to tell something 
to those who have seen previous results. For example, 
the crack in the steel below the letter S precisely 
resembles the long vertical crack in the Schneider plate 
fired at in 1882 in its character. There may be seen a 
succession of short, disconnected cracks, looking in the 
sketch like the twists in a rope, which are very cha- 
racteristic. "We trust we may hear of success before long 
with steel faces on steel foundation plates, which have now 
been some time under trial. At all events, we can afford 
not to be discouraged about steel-faced iron armour. We 
have spoken here of the blow of 1529 foot-tons per ton of 
plate om an enormous one, and quite out of pro- 
portion to the resisting power of the plate. We may 
remind our readers that at Shoeburyness a compound 
Cammell plate on granite bore a blow of 2870 foot-tons, 
the plate stopping the shot without breaking—vide Ene1- 
NEER, September 28th, 1883. The circumstances were, of 
course, special, but the strain must have been enormous. 
We have never seen steel tried under the same circum- 
stances, and, as in other cases, the plate was comparatively 
small, being 12in. thick. We may, however, say that a 
shield behaving in so remarkable a manner must have 
elements of great power. We may add that we believe 
before long Sir W. Armstrong may be making steel 
armour as well as Sir J. Whitworth. 








EXPRESS ENGINE—MIDLAND RAILWAY. 


Iv our impression for February 6th we published as a supple- 
ment an engraving of the new express engines designed by Mr. 
Samuel Johnson, locomotive superintendent of the line, for the 
Midland Railway. We now give on page 164 two sections, and 
half a front elevation, of one of these engines, fully dimensioned. 
It will be seen that the bogie can not only radiate, but traverse 
, laterally. Steadiness is secured by two opposing spiral springs. 
Our engravings explain themselves so fully that we do not think 
further description is necessary. In succeeding impressions we 
shall give further drawings of these fine engines. 








THE FORTH BRIDGE. 


On page 168 we publish an engraving prepared from a photo- 
graph taken on the 25th July, 1884, of the masonry and caisson 
of the north-eastern column of the group forming the main pier 
on the Inchgarvie. The photograph was taken a short time 
before the masonry reached the level at which the bed-plates 
carrying the steel superstructure will be carried, the forest of 
holding-down bolts being then not completely built in. The 
tops of these bolts give an idea of the level of the bed-plates. 
We have already described the caissons and piers. 








ELectric LiGHTING AT THE SotTH KEnsincToN Musrvm.—It 
has been decided to use a set of the Electrical Power Storage Com- 
sendin accumulators for the maintenance of 100 lamps in the 

ience and Art Department, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible ‘' the opinions of our 
correspondents. 


TOWN HEATING BY STEAM. 

pom gt in aed a of ee 10th Seen, 1884, os aoteBed 
account o! ey's heating an pag | y steam pipes being 
under the streets and ae by boilers at fixed intervals; the 
paper was read by Mr. G. ett, M. Inst. M.E., British 
Association, Section G. It states that Holley’s system was first tried 
at Stockport in the year 1876, and is now in operation in New York 
and several other towns, giving the greatest satisfaction. I am 
heartily glad to hear of this invention proving a success, and at the 
same time would seek information as to whether this is a genuine 
American invention or imported from land, because in 1875 I 
wrote out in — detail my invention of carrying steam under- 
ground and supplying the same to oo, churches, warehouses 
workshops, &c., the steam to be supplied from boilers at fixed 
intervals. I submitted my rough details to Dr, Henry Woodward, 
of the British Museum, for advice and skilled — upon the 
scheme. The opinion at the time was that the scheme was of too 
great magnitude. I then let the matter drop and came here; in 
1877 or 1878 I first saw an account of Holley’s scheme. In detail 
it differs from mine, and I consider it not equal to mine. If you 
would kindly insert this in your esteemed paper it will no doubt 
open up some discussion on the matter. H, Gray, 
Alten-road, Auckland, N.Z., January 5th. 





BOILER PERFORMANCE AND THE QUALITY OF STEAM. 


Str,—I do not suppose your readers are interested in the 
results of the boiler trials at the United States Centennial 
Exposition—now some nine ago—neither do they care 
to read articles written en to puff up or to discredit an 

rson or manufacture ; and so I would not refer to the letter from 

fr. Buel in your journal for January 3rd, but that it opens a 
question of much interest and importance to every engineer, 
namely, what reliance can be placed upon calorimeter tests as 
usually conducted ? 

One reason why the figures given by Mr. Buel in this and a 
former article are ‘‘not a full, correct, or fair statement of the 
facts in the case,” as stated by me in a letter published in THE 
ENGINEER, August 15th last, is because they ignore the very aoe 
doubts there are as to the so-called calorimeter tests. ese 
doubts were well discussed in the technical papers of that time, 
and a very slight examination of the published report is sufficient to 
convince any —— that these tests were subject to such serious 
errors that any deductions from them other than to say that the 
steam was dry or wet, as it came within or without the limit of 
error, is impossible. Where this limit might not reach may be 

ttosay. The apparatus used for the tests did not permit 
of as aR the water condensed from the steam to a nicer degree 
than }]b., though sometimes a guess was made at the eighths. As 
the average quantity did not exceed 101b., this admits an error of 
24 per cent. The thermometer read to single degrees, and finer 
readings were estimated. As each degree represented upwards of 
400 heat units, this error in reading might have been as great as 
3 per cent. That the actual errors were great is shown by calcu- 
ep dane J set of the tests, and observing the erratic variations in 
the ts. Below is a graphic representation of the result of 
such calculations of the ‘‘Log. of Economy Test of Gallowa 
Boiler, No. 3, Record of Calorimeter Experiments,” page 247. 
Nine of the observations show superheated steam, one as much as 
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188°85 deg., though there was not an inch of petnieg oie ; 
the remaining sixteen show various degrees of moisture in the steam, 
some as muchas34 percent., and theavei of all showa few degrees 
of ——— In the capacity test of this same boiler, wherein it 
was doing about 30 per cent. more work, the log. shows an average 
superheat of 11°68deg. Every —- must see that without any 
superheating surface the Galloway boiler must give saturated steam; 
and that with its water surface and steam , under the 
steady feed and firing shown by the logs, it is simply im- 
possible for it to give such a changeable ity of steam each 
twenty minutes. have chosen this boiler as an illustration 
because, owing to its construction, no one will accuse it of such 
erratic behaviour. 

These facts were so evident to Mr. Emery, when he prepared 
the official report, that he wrote—p. 81—‘‘ The experiments at the 
Exhibition suggest some improvements in the apparatus for testing 
the quality of the steam.” He also found it necessary to omit the 
calculations of seven out of twenty-four observations, in the case 
of one boiler as giving ‘‘ impossible ” results—p. 139, 

It was — that the cause for apparent superheating in 
these tests, where no superheating was possible, might be due to 
the transfer of heat from the steam in the steam pipe at full pres- 
sure to the somewhat reduced pressure in the #in. mgr me pipe 
within it, t) h which the steam was taken for the calorimeter. 
It is, however, demonstrable that this could not ly amount 
to a superheating of more than 0°3 deg., or an ition of more 
than one-sixtieth of 1 per cent. to the thermal value of the steam. 
But several times this amount would be lost by radiation from a 


say, 10ft. of #in. pipe leading to the calorimeter, which, even 


covered with felting an inch thick, would lose 260 heat units per | Whic 


hour, §S ing only two minutes were occupied in the experi- 





ment, this amount to over four times the ble super- 
heating suggested. It might be claimed that even if each separate 
observation was liable to error, the av of a large number 
would practically eliminate such errors, is by no means neces- 


Y | November, 


sarily follows, because the ‘‘ personal equation” would be most 
likely to carry the error always in one direction with a given set of 
vee 5 oer ma as would also a given method of handling the 
ap us. 

+ was with these considerations in view that the editor of the 
Manufacturer and Builder, Dr. P, H. Vanderweide, prepared the 
article and tabulated results, which were copied from that journal 
into the oe of the Babcock and Wilcox Cre, and from 
which Mr. Buel gives a few figures in his article. he. Manu- 
facturer and Builder took the ground that as there was a ble 
error of 3 per cent. in the calorimeter e: ents, that any boiler 
showing by those tests a less variation than 3 per cent. either way was 
entitled tothe credit of ‘‘dry” steam, and any over that might justly 
be called “‘ wet,” and as no boiler showed a greater average super- 
heating than the limit of error they were not credited therewith. 
This table was published about one year before the final issue of 
the authorised report of the judges, and any one interested will 
find sufficient data given by Mr. Buel to show how accurate it was 
from that standpoint. That its standpoint was fair and reasonable 
is shown by the testimony of Mr. Charles E. Emery, chairman of 
the committee of the judges, and author of their report, when 
upon the stand as an expert in a case before the Superior Court of 

e a” fd New a I Sg a ae ohh sat 

ou mean to say the tes ie a 
Raritan were more accurate scientifically and pony Fat lem the 
tests made at the Centennial? 

“A, Yes, Sir, they were. There was one  pemonw in regard to 
the calorimeter used at the Centennial, which I never could explain 
until I thought it over after the tests were made, and consequently 
made changes in the a tus . . . which would reduce the 
variations in the result by the calorimeter test very materially. 

“Q. Are there still doubts with reference to the calorimeter 


? 

“A. Yes, Sir, the result showed differently at Raritan. 
“> mg table from the Manufacturer and Builder of 

1877, is that a fair or a fairer test of the capacity of 
the boilers than the one in the Centennial [report], assuming it is 
mat Prenn the Hight the Tha the Raritan experiment, I 

. e light that ve since the tan 

should consider that an entirely fair method of presentation.” 

As Mr. Buel says, this table of Centennial has disappeared 
from the recent editions of the Babcock and Wilcox Company’s 
catalogue, and for the reason that matters of more immediate 
interest to steam users have taken its place. The fact that of the 
fourteen boilers tested at the Centennial there are but three which 
may be fairly said to be now upon the market in this aa. and 
that probably 10-horse power of the Babcock and Wilcox boilers 
are sold to one of all the others combined, is sufficient reason why 
that company can afford to drop the subject. 

Thereare other equally strong reasons why the statementsoriginally 
ee Mr. Buel were not fair—he has himself proved them to 

neither nor correct; but it is not necessary to encroach 
upon your valuable space further in order to state these at the 


present time. Gro, H. Bascock. 
New York, January 30thh ——— 


THE HONIGMANN FIRELESS LOCOMOTIVE ENGINE. 


Srr,—In connection with an article on the above subject, which 
appeared in = issue of January 23rd, I hand you herewith a 
translation of an interesting statement by Herr M. Honigmann, 
from the Zeitschrift des Vereins Deutsch Ingenieure of 
February 21st. E. 

London, February 11th. 

[TRANSLATION. ] 

“  ). 4) + ©Last week I had a visit of an officer of Engineers 
commissioned by the British War-office, and also of an engineer of 
Messrs. Beyer, Peacock, and Co., for the p of acquiring 
accurate information with regard to the capability of the caustic 
soda boiler to produce steam. For this purpose repeated observa- 
tions were made on the boiler of the Aix-la-Chapelle tramway 
engine. This boiler has a diameter of 1200 mm., with a total 
height of 1900 mm., of which the lower portion of 1400 mm. 
belongs to the soda compartment, into which the 120 heating tubes 
of the water boiler protrude. The latter has a height of 500 mm.” 
The total weight of the boiler, inclusive of soda and water, is 
about 3000 kilogs. The observations were made on a siding of the 
Aix-la-Chapelle tramway outside the city, the er cars being 
driven forward and backward at a great speed, with their brakes 
tightened. As the full capability of the boiler to produce steam 
was not nearly reached, even with the greatest speed, overflow 
experiments were also made, during which the steam, without 
apo through the engine, was admitted immediately to the soda. 

n this manner it was ascertained that the boiler about 
800 litres of water into steam in forty minutes, Accordingly this 
8 boiler, weighing only 3000 kilogs., and having a diameter of 
1200 mm. and a height of 1900 mm., produces as much steam as a 

‘ood engine of from 100 to 120-horse power, or an inferior one of 

rom 70 to 80-horse power consumes. The steam pressure was 
kept at an invariable height during this experiment by feeding the 
boiler with water, and amounted to between 5 and 6 atmospheres, 

** Another observation, made in the presence of Professor Wiill- 
ner, the well-known physicist, and Rector of the Aix-la-Chapelle 
Technical High School, resulted even in a capability of changing 
1350 litres of water into steam in one hour. It will be interesting to 
those who have followed the most recent discussions referring to 
the soda boiler to know that the heating surface on which the 
observations referred to were made amounted to only 10 square 
metres, and that the difference of temperature between soda and 
water was only 7 Centigrades. Now for one square metre heati 
surface of hard worked locomotive or marine boilers are recko 
not more than 3-H.P.; the soda boiler, however, gives, according 
to the above statements, steam for from 8-H.P. to 13-H.P. per 
square metre heating surface. This result, moreover, is not sur- 
prising, and was self-evident from the esac as it is the par- 
ticularity of the invention that, for every quantity of used steam, 
an or even larger quantity of steam of high pressure is pro- 
du immediately. In any case it shows indisputably that the 
soda steam boiler is a source of power which cannot even be ap- 
ae ange by any other source, whether this be the fired steam 

iler, the hot water boiler, or electricity. 

**In conclusion, it may here also be remarked that in consequence 
of the recent erection of the — evaporating boilers for the Aix- 
la-Chapelle tramway by Mr. M. F. Gutermuth, assistant at the 
Technical High School, the consumption of coal in the soda process 
was investigated, and that it was ascertained that 7°! kilogs. of 
dry steam were produced with 1 kilog. of low-priced pit coal. The 
experiments referred to above will be repeated at any time at the 
request of those who are interested in them. 

(Signed) ** Moritz HONIGMANN, 
** Aix-la-Chapelle, February 11th, 1885,” 








CONTINUITY IN PATENT LAW. 


S1r,—In offering some further remarks on the above aie, I 
propose to consider the probable effect of the change made by the 
new law as to the position of provisional specifications. Under the 
old law of 1852 the patent was granted on the provisional specifica- 
tion with the condition of afterwards filing a complete specifica- 
tion in substantial accordance therewith; but under the new law 
of 1888 the complete specification has to be filed and 
the Comptroller before the patent is granted, which, however, 
when granted, bears date from the filing of the provisional specifi- 
cation. The point, then, to be considered is as to the manner in 
h the courts are likely to regard any question that may be 
raised on the provisional specification. Will all such questions be 
regarded as precluded by the examination of the two documents in 
the Patent-office, so that only the complete specification will have 








* Tux Enoinegsr, 1886, p. 60, 
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to be considered by the Court? or will the inquiry be allowed to 
extend to both specifications as under the old law? 

If the patent took its date from the filing of the complete speci- 
fication, it might be reasonable to accept the examination in the 
Patent-office as final; but it appears to me that to do so, with the 
date fixed by that of the clad ——— may offer a premium 
to dishonesty by tempting an applicant to insert in his complete 

ification something that he may have derived from the inven- 
tion of a subsequent applicant. It is scarcely to be expected that 
if such a point were raised on behalf of the subsequent ahetes, 
any Court would refuse to consider it; but there might great 
difficulty in proving the piracy. But this is not the only question 
that might arise on a comparison of the two documents. It appears 
to me reasonable to suppose that a Court would consider any point 
of a legal, as distinguished from a technical, nature; and would 
receive evidence on any point that could not possibly have been 
before the mind of the examiner at the time when he had to satisfy 
himself of the substantial identity of the two documents. 

On the other hand, it is very desirable, in the interest of liti- 

nts, that the Courts should accept the work of the examiners as 
far as possible, and discourage anything like captious or frivolous 
objections in order to open questions that might be reasonably 
regarded as already settled. is, of course, applies to matters of 
description of invention, and of identity between the descriptions 
in the two documents, rather than to statements of claim or any- 
thing bearing upon them. 

As a rule, it ary that the functions of the examiners relate 
to those parts of the specifications which are intended to instruct 
the public in the methods of working the respective inventions on 
the expiration of the patent rights, while all questions bearing on 
construction require to be dealt with by the Court in the same 
manner as under the old law. If the respective functions of the 
official examiners and the Court are duly taken into account on 
each side, the existing system may be found to work harmoniously, 
but otherwise there will be a considerable amount of friction and 
dissatisfaction, owing to the want of accordance between the two 
co-ordinate authorities. 

Considering that the official examiners have only received their 

ers under the new law of 1883, the action of which has not yet 
time to become thoroughly tested, it would seem to be espe- 
cially incumbent on them to avoid trenching on what may properly 
be regarded as the exclusive functions of the Courts, 
WILLIAM SPENCE. 
8, Quality-court, Chancery-lane, W.C., February 16th, 





ABERGAVENNY SEWAGE BRIDGE. 


S1r,—The bridge described in yourissue of the 13th is very different 
from the design and contract drawings. The bridge, as specified 
and shown on the drawings, had no top or bottom plate to either 
boom, and in proof of this we enclose the tracing made by our 
draughtsman from the contract drawings. The result was, as you 
may imagine, that when the girders came to be erected they would 
not carry their own weight and buckled in all directions. They 
were ——— into shape by ropes and jim crows, and top and 
bottom plates rivetted on in situ, the girders being supported in the 
meantime by a stage in the middle of the river. Again, at the ends 
of the girders no provision such as you show was made in the 
contract drawings or specification for gussets. We do not know 
who was responsible for all this, but some one had to pay for it, 
and we do not think it ought to pass unnoticed. 


February 16th. CONTRACTORS, 





LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


Sir,—I cannot accept any statement about the Rocket that 
differs from the explicit assertion of George Stephenson, and 
must record the fact, undisputed till now, that the exhaust 
steam from the cylinders was originally discharged into the air on 
either side of the foot-plate; that in consequence of a suggestion 
from Mr. Booth, who stood beside George Stephenson, ‘I wish 
that that steam was turned into the chimney,” the alteration was 
made hurriedly, and, as stated by Mr. D. K. Clark, ‘‘ on the eve 
of the trials ;” that the Rocket was sent back to Newcastle, where 
the blast ‘‘ was made a job of,” and I am pretty sure that there 
was an alteration made about the fire-box, which up to that time 
had been detached from the boiler, connected only by pipes, and 
this was probably the engine, as altered, shown in Mr. Phipps’ 
drawing. On several occasions I had the privilege, as a pupil, of 
hearing Mr. Stephenson speak about these earlier events, both in 
his own house and in other 

With further reference pon amy Links—No, XIX., on page 96—I 
have deferred writing in er to be able to give you more i- 
cular information than I can even now; but tag 
Stephenson and Co. made two locomotives which went to the 
United States. I have a memorandum of them, as they had high 
top round fire-boxes, being the first so made, and expressly ordered 
to be higher than was designed; and I believe they were ordered 
by_a Mr. Stevens or Steevens, I hope to send you the dates of 
order and of shipment for an early issue, with the leading 
dimensions. 

Messrs. Jones and Potts occupied the Viaduct Foundry, Newton- 
le-Willows, at the time when they, as well as Messrs. Nasmyth 
and Co., of Patricroft, began rapa gy tne under Mr. 
Stephenson’s patents—about 1844 or 1845, Messrs. Tayleur and 
Co. and Messrs. Longridge and Co. put some goods engines, from 
Stephenson’s plans, upon the London and Birmingham line in 1846, 
and Messrs. Jones and Potts some rr engines in the follow- 
ing year, the latter being of the the *‘A” engine of the 

e experiments. A comparison of the locomotives on that line 
atthe date named is very interesting, as they were from the old 
four-wheeler, single and coupled, t h the | hened boiler 
engines, to the large, heavy, four and six-wheeled Bury’s, to the 
more modern goods and long-boiler ‘‘four-wheeler in disguise.” 

February 24th. GRADUATE, 





THE IMPROVEMENT OF THE MERSEY. 


Sir,—I have laid the following before the chairman 


1 
and members of the Liverpool Sretk coll wher Board and others 
interested in navigable streams :— 


‘My mind having been much ocoupied on the subject of direct- 
ing the course of streams from the bed of rivers, I trust the 
importance of the subject will prove sufficient apology for the 
liberty I take in submitting to you a plan which I trust may prove 
serviceable with to the difficulties of the Mersey. 

“The removal of the Pluckington Bank being necessary, I would 
pro utilising the flow of the stream and tide for such purpose, 
and working under the well-known principle that a certain quan- 
tity of water has to pass up and down the river each tide, and that 
whatever part of the bed of the river may become higher, such 


proportional e ment or filling up will be compensated for by 
. co ding deepening in another portion of the bed of the 
ver. 


us, though the river Mersey can hardly be termed 
concave —— the Pluckington Bank, yet this is the form the 
current takes, and, in stri the shore of which the Monk’s 
Ferry 4 is the centre, the level of the water becomes some- 
what hig er there than at the opposite side, the pressure from 
which, I believe, produces an under cross-current, helping to still 
the weak stream over the Pluckington Bank. I propose forming a 
submerged weir of loose stones or otherwise in the river, say in 
continuation of the Monk’s Ferry slip, commencing at a point 
allowing about 40ft. below lowest water level, and carried out and 
sloping down so as to allow of about 50ft. at lowest water level 
Sonnets the Gentes of the civer, I would use igneous rock or other 
water-resisting stone, and finish off with smooth pebbles. Pon- 
toons, filled cradles, or their equivalent might be sunk to form the 
weir. The result would be—the water which formerly flowed 
where the weir is placed would be displaced and seek compensation 
elsewhere, viz., at the sides of the river. The Birkenhead shore 





being rock, there would be little but the Pluckington Bank sand 
for the stream to work upon and scour away. 
‘Should the submerged weir not be sufficient to keep the cur- 


rent off the Birkenhead side, I would propose to build up in part the | . 


Monk’s Ferry slip* above high water mark, and shape the corner 
to turn the stream at about right angles to the main body of the 


m, 

I would pro a somewhat similar weir across the deep 
channel in the Sloyne, opposite Rock Ferry slip, and I believe a 
enent deep channel with auxiliary helps could be formed up 
the river. 

‘IT consider I have sufficiently well ‘thought out’ this subject 
to meet all objections, and, if needed, I am ready to propose other 
auxiliary means; but I am strongly of opinion that a yn pow ged 
small weir would suffice to ap | owe down to the rock and pre- 
vent paterneing of any portion of the Pluckington Bank. 

“The mud h rs, now employed in taking out to sea 
dredgings, after discharging, might be used to go on to the Welsh 
coast to bring stone to form the weir. An inducement might be 

iven to shipowners to bring suitable material in the shape of 
t, and thus the weir could be formed at small outlay. 

** Bars on the Mersey.—On the su tion that these obstruc- 
tions are not caused by deposit from the river, but rather from the 
action of the sea in forming a second or subme coast line, a 
continuation of which is found past Southport, and through which 
the Mersey has to force its way, one channel after another becom- 
ing filled up, the water forcing fresh outlets,+ I have an incom- 
pleted theory to deal with the difficulty, and for forming one 
permanent deep water channel out to sea, also for causing the deep 
water between mont and New Brighton to remove as near to 
entrance of North Docks as desired. 

“Should the sand on sea side of bar be found coarser or even as 
coarse as that on river side, this, I submit, would be very strong 
evidence of bar not being formed direct by river deposit, as also 
the probability of the formation at ay being from sand 
carried out first into deep water and thrown back by tide and wave, 
rather than carried direct there. * Epw. FoutcEr.” 

‘* 43, Russian-drive, Liverpool, 

* April, 1884.” 





PURIFYING FEED-WATER, 


Sir,—I read, with pleasure in your last issue, your article on 
“Heating Feed-water, ’ especially that part wherein you describe 
the action which takes place when water is used containing a large 
quantity of lime. The nuisance is undoubtedly very t, and the 
loss and trouble caused by the furring of pipes, pumps, clacks, boilers, 
&c., can only be realised by those who have had to contend for 
some years with such a condition of affairs as you describe. Your 
excellent suggestion of a “setting chamber or tank between the 
heater and the boiler,” reminds me of a plan by which the difficulty 
was solved some time ago. Some friends of mine had a lot of 
double-filued boilers with conical cross tubes in the flues, fired by 
gas from their blast furnaces and cs nape with water containing 
an awful amount of lime. ‘he difficulty of cleaning and chipping 
double-flued boilers with cross tubes, the defective steaming power 
when getting scaled, the frequent stoppages, and the cost of repairs, 
had become almost overwhelming. y friends had tried several 
nostrums, had heated the water to about 204 deg., and then pumped 
it into the boilers, but found their pipes, pumps, and clacks choke 
up and breakages occur. Then they tried heating the water to about 
100 deg. and pumping the water into the boilers, which prevented 
the choking of pipes, pumps, &c., but was dreadful for the boilers. 
After some serious consultations, and taking into consideration the 
fact that my friends had a superabundance cf gaseous fuel, and 











in a direction at right angles, &c., as beforesaid. Thisletteris ot 
exhaustive, but it will put the people you refer to on the ri h 
track. Wm. Murr, 
9, Angel-place, Edmonton, February 25th. 


THE FRICTION OF SLIDE VALVES. 


S1r,—I am glad you have directed attention to the above subjec, 
one which, in my opinion, ought to have been di by engi- 
neers long since. t faces and great expenditure of lubricants 
are only two of many evils due to the resistance of unbalanced 
slides ; and if Mr. Towers would supplement the admirable data 
already given us by him on the friction of axles by investigating 
the friction of the slide, he will confer a lasting gift on the 
profession. 

If the area of a supply-port be, say, one-twelfth of that of the 
piston, and the “box” or interior hollow of the slide covers a 
supply-port, the centre exhaust port, and the bar dividing them, 
we may fairly assume the area of this box to be three times that 
of the port at least, which makes it just one-fourth of the area of 
the piston. Then, taking the ——_ forcing the slide to its face, 
as Gecaned by the multiplication of this area by the steam 
pressure and the coefficient of friction resistance to be 0°3, we find 
the result to be, that as far as we can at present judge, the power 
required to move the slide is 0°25 by 0°3, or 0°075, or about 7 per 
cent. of the total power of the engine. Experimental research may 
show the resistance to be much less, but as to this we engineers are 
all in the dark, 
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Might I venture to suggest one mode by which the resistance of 
a slide while at work could be recorded? Let the valve spindle be 
fitted with two fixed collars A A in sketch, let two helical springs 
BB be placed as shown, between these put the eye block C, free 
to slide on spindle save as regards resistance of springs; the 
excentric-rod to be joined to this block. On the block put a socket 
to take a pencil D, which presses against a riband of paper to 
be gradually drawn off drum E. As resistance of slide varied, so 
would the play of the eye picee and pencil ; then the greater the 
valve resistance, so also the ter the wave of departure of the 

ncil line from a datum of no resistance. The springs to be of 

own strength like indicator springs. The paper could be scale 


lined for steam pressures and resistances. VoLvox. 
February 24th. _—_—_ 
Srr,—I was pleased to see Mr. Wallace’s letter in last week’s 


ENGINEER on the above subject, and as it is one which I am much 
interested in, I venture to explain what appears to me to be the 
correct method for calculating the actual pressure tending to force 
the valve against the cylinder face, as follows: The area of the 
exhaust port in valve, together with the area of the portion or 
portions of the valve face exposed to or acted upon by the 

exhaust, multiplied 9 the pres- 
sure in the ——— Of course, 
according to this , the pressure 
is variable, and may be said to be 
greatest at the commencement 
of admission, and i 

















still were often short of steam through the boilers working ineffi- 


ciently or being under repair, we adopted an arrangement 
to the rough sketch enclosed herewith, which is a erm cylin 


shell heater—in this case 3ft. diameter, 25ft. long—with a gas flue 


extending about one half the a so that one end is heated by 
gas and the other end comparatively cool. The water after ing 


through the ordinary exhaust heater is pumped into the cool end of 


the fired heater at about 100 deg. and travels slowly towards the 


heated end, becoming hot enough te deposit the lime, and having 


ample time to do so on the journey. On reaching the heated end, 


it is at boiling point—sometimes above—and is passed out of heater 


to the boilers. We find that the lime is almost wholly deposited 
before the water reaches the hottest part of the heater, and is easily 
taken away—the heater having no internal tubes or other obstruc- 
tion—at the manhole at the underside at the cool end. The heater 
being under pressure was fitted with a safety valve on the highest 
se This comparativel. 
ow completely solved the 
their boilers almost pure clean water at boiling wre have plenty 
of steam, no sto , and unimportant cost of boiler repairs. In 
the sketch, A is the feed pipe to the boilers; B, 
age D. — cock; E, manhole; F, feed pipe from pump. 
This affords an illustration of ‘‘getting rid of deposit troubles ” 
taking advantage of local circumstances, butthis may be improved 
if my friends take advantage of the remarks in your timely and 
valuable article, and put some broken slag in the cool end of heater 
and collect the lime. I hope that your article will bring relief to 
many of your readers who are labouring under the disadvantage of 
having “‘bad water” for boilers. WILuiAM Brown. 
Stockton-on-Tees, February 24th. 





NEWTON’S THIRD LAW. 

S1r,—As the leader in your issue of the 13th inst. under the 
above title has not led to comment, you will perhaps find room for 
this. The opposition between the two laws is not real—they refer 
to different things. The second law refers to movement, the third 
law refers only to stress. In all cases where strain and motion 
have to be considered together, the motion is sliding—not as | 
or pushing—and the slide is at right angles to the strain. Ful 
appreciation of this fact removes all the difficulties of the matter. 

xample : A locomotive and its tender are two bodies. The 
are attached by a tie bar, action and reaction in which are equal. 
Query: How does the engine move the tender? 

Answer: The engine does not move the tender in relation to 
itself, but both move in relation to the surface of the earth. 
The locomotive and the draw-bar and the tender are really one 

» and their relative positions remain unc . “The 
action and reaction between them is equal.” The only parts that 
do move are the wheel axles. They slide on the axle-box bushes 


similar 
dri: 


inexpensive arrangement, I am pleased to 
difficulty, and now my friends send into 


flue; C, flue to 





* This slip already exists and is not used—if built up it would be far 
104 This bellove, could now be eff 
eve, could now ected with the infi 
4, barr edie ‘ormation obtainable 





becoming gra- 
dually less as the valve completes 
its stroke, at which moment there 
is, in general, no other surface 
e to the exhaust except 
the port in the valve. There will 
be some deductions for back pres- 
sure, compression, &c., but I onl; 
give what I think is the ground- 
work of the correct rule. 
Tuos. H. PERROTT. 
Cork, February 23rd. 


Srr,—May I est that those 
who have invented or used balan- 
ced valves will give the reasons 
why they have not been continued. 

For example, why does not Mr. Webb continue the use of his 
balanced valves on the London and North-Western Railway? 
Why did Mr. William Adams abandon the balanced valves on the 
North London Railway? Why did Messrs. Fowler, of Leeds, cease 
to use balanced valves on their ploughing engines? Why did the 
late Mr. Armstrong take the balanced valves out of the Iron Duke 
and Great Britain broad-gauge locomotives? Why has Mr. 
William Adams abandoned the Beattie balanced valve in all his 
new South-Western locomotives? Information on these points 
would be very valuable. 

I understand that one difficulty is that there is no room for 
balancing in inside cylinders; but it seems to me that Joy’s gear 
gets over this difficulty, and it might greatly improve Mr. John- 
son’s fine —— recently illustrated in THE ENGINEER if the 
slides were ced. VIATOR. 


Tring, February 25th. 


Sir,—I wish to supplement Mr. Wallace’s letter by observing 
that if it really requires 256-horse power to move the slides in the 
example he has mentioned, there is another friction involved 
which is also a serious one, viz., that of the excentrics, usually 
estimated at 40 percent., which, added, to 256-horse power, would 
be 358-horse power, being 7th of the total power of engines. 

February 24th. : RavDIivs. 


Coat Discovery.—It is announced officially that Colonel 
Olascoago, in charge of an exploring expedition in the Andine 
region—Argentine Republic—has discovered most extensive coal 
deposits which etretch for hundreds of leagues from the province 
of San Luis to the Andes and the oy oe triangle. The samples 
of coal exhibited are pronounced to excellent. The Govern- 
ment is so ae with the information that it has appointed a 
commission of practical miners, headed by Senor Juan J. Elia, to 
determine all n data, 

THE HEALTH EXHIBITION PUBLICATIONS.—A_ notification from 
the literary superintendent of the International Health Exhibition, 
Mr. A. M. Trendell, calls attention to the extensive literature 
issued in connection with that Exhibition, and which is now about 
to be published—revised, re-edited, and fully indexed—in a series 
of volumes. The Exhibition brought together in one place the 

eading authorities on health and education both of the United 
Kingdom and abroad. The volumes consist of the of con- 
ferences, at which various matters relating to the public health 
were discussed, during the summer of 1884. The hand-books and 
lectures are equally unique and important, and there are also many 

i eous papers, which tend to insure the completeness of 
the whole series. The volumes are to be bad by application to 
Mr. Trendell, Li: Department, Health Exhibition, and are 
eighteen in number. volume contains a number of the hand- 
books, which were so well received during the Exhibition, or a 
number of the lectures, or reports of conferences and pa 
and all are provided with a copious index. They have 














S all been 
written and edited by the most competent authorities, and contain 
a mass of information not collected in any other form. 
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BRIDGE OVER THE BLAAUW KRANTZ RAVINE. 


MAX AM ENDE, WESTMINSTER, ENGINEER. 
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PORTABLE SLOTTING AND KEYWAY CUTTING MACHINE. 








MESSRS, J, SPENCER AND CO., ENGINEERS, KEIGHLEY, 


SCALE OF FEET 
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THE illustrations above show an ingenious portable slotting 
or keyway cutting machine made by Messrs. John Spencer and 

.. engineers’ tool-makers, Keighley, who are the sole makers 
and owners of the patent right for the United Kingdom. This 
machine has an arrangement by which the slot can be cut either 
perfectly parallel or can be cut deeper at the front end or at the 
back end as may be required. This movement is regulated by 
the two screws A and E shown in the sectional view, Fig. 1; by 
means of these screws the slide M, Fig. 2, which carries the 
cutting tool can be adjusted as required, and set either perfectly 
square with the angle plate A‘ on the end of the machine—to 
which the wheel or pulley to be cut is fastened—or it can be set 
at an angle to the said plate sufficient to give the slot the 
required taper. On the end of the machine there is an index 
F, Fig. 1, showing at a glance whether the machine be set for 
parallel slots or for taper slots, and if the latter, at which end 
of the hole the slot will be deepest. The sectional view also 
shows another new and very effective method of relieving the 
cutting edge of the tool when on the return stroke from the 
rub or friction which proves so injurious to tools used in the 
ordinary slotting machine. This movement is made by the 
handle forcing back the steel wedge Q, shown as supporting the 
toolholder O, the movement of this steel wedge being slightly 
in advance of the slide M which carries the toolholder O, allows 
the tool to drop about ;; of an inch in the return stroke, and 
when the handle is turned the proper way for cutting, the 
steel wedge immediately forces the toolholder O up to its 
proper position and holds it there until the reverse move- 
ment is commenced, when it at once allows the tool to 
drop again. By this arrangement the wear of the tool is 
reduced, and the cutting edge preserved, which is favourable 
to the performing of good work with a minimum power, as 
without the rub or friction the tool can be made keener and to 
cut easier than would otherwise be possible. The feed is given 
to the cut by means of the nut P on back end of wedge Q. The 
internal wheel I is malleable iron, and is driven by a shaft and 
pinion H. The steel shaft and pinion K, also wheel I, are used 
for hand power only, and are removed when the machine is driven 
by steam power. Another part of the invention which is 
worthy of notice is the method by which the machine is 
secured to the boss of the wheel or pulley in which the keyway 
or slot is required to be cut. For articles with small holes a 
steel mandrel is used, having a groove up the centre to allow 
the cutting tool to move through the wheel or pulley to be 
slotted. On the outer end is a winged nut, by which the wheel 
is fastened on mandrel. The advantage of this arrangement is 
that the mandrel itself being fixed to the machine in its proper 
position, all the articles to be slotted are of necessity set true 
and in their proper positions as soon as placed on the mandrel 
and secured by the winged nut. According to the breadth of 
the small wheels to be slotted, either one, two, three, or more 
can be placed on this mandrel without any care in setting, or 
any regard to their various diameters or shapes beyond the 
bosses, the only point of importance being that the various 
holes shall be nearly the same diameters. The forked contrivance 
and shell packing block shown—both malleable iron—are used 
when articles with large holes are to be slotted; and the appa- 
ratus passing through the hole, a single screw is sufficient to 
secure the machine and article to be slotted to each other, which 
is done both expeditiously and effectively, and without any 
regard being required either to the diameter or shape of article 
beyond the boss itself, These machines are made in two sizes, 
portable and for hand power, the length of strokes being 8in. 
and 12in, respectively ; they and also larger sizes are made for 
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steam power, and yet so that in fifteen minutes the machine 
can be converted into a portable machine for hand power, and 
suitable for outside work. 








SCHRABETZ’S ANTI-FLUCTUATOR FOR GAS 
ENGINES. 

THE accompanying engraving represents an apparatus for 
counteracting the influence of gas engines upon the pressure in 
the gas pipes, which manifests itself in palpitation of the 
flames fed from the pipes, without application of india-rubber 
bellows. 

The apparatus consists of a light gasholder a, with vertical 
sides, floating in water. The coming from the main pipe 
enters under the holder through the pipe 4, and to the 
gas engine through the pipe c. The holder is weighted in such 
a manner that the gas in it is under a lower pressure than the 
lowest pressure in the feed main. When the engine draws gas 
by the pipe c, the holder sinks rapidly for some millimetres; 
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but as the sides of the holder are thin, a very small resistance 
is to be overcome, so that in regard to the great projection of the 
holder, this movement takes place without any perceptible varia- 
tion of the gas pressure in the holder. The conditions under 
which the gas enters the holder are the same as with the exit, 
so that the palpitations of the flames fed by the pipe } or the 
connecting main pipe are prevented even in using very sensible 
Argand burners. The holder a sinks rapidly at each filling of 
the working cylinder of the engine, and rises slowly until the 
next filling is taken from the holder. But as the speed of the 
gas engine is governed either in varying the quantity of gas in 
the charge of the cylinder or in making one or more charges 
without any admixture of gas, also the pressure of gas in the 
main pipe is always changing, the amount of gas remaining un- 
consumed could ually accumulate and lift the holder. 
When the holder is stopped in its highest position there would 
be no more room for spared gas, the pressure in the holder 
would increase, and at each suction the pressure would change 
and the flames must necessarily flicker. To prevent this the 
supply of gas is regulated by a throttle valve d, which is actuated 
by the holder through the rod e provided with three stops f and 
the cam gy, It is made by Mr, Emi] Schrabetz, Deutchmeister- 
platz, Stadt, Vienna, 
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THE s.s. St. ANDRE was taken on her trial trip off the mouth of 
the Tees on the 18th inst. The vessel is the first turned out by 
Messrs. Craig, Taylor, and Co., of Stockton-on-Tees. She is fitted 
with a spar deck, and is for French owners. The dimensions are 
170ft. by 24ft. by 18ft. 6in., with engines of 60 nominal horse- 

wer, having cylinders 20in. and 39in. by 27in.; a pressure 

lb., constructed by Westgarth, English, and Co., Middlesbro’. 

ENTERPRISE IN PALESTINE.—Mr. Consul Merrill, of Jerusalem, 
reporting to the American Government, mentions that an attempt 
has recently been made to build a bridge over the Jordan opposite 
Jericho, but the bridge is not completed and is not likely to be. 
He wishes, however, to call attention to the fact that a large part 
of the timber for this bridge was brought to Jaffa from Europe and 
transported to the Jordan by means of camels. He is of opinion 
in regard to timber that a large trade could be created at once by 
importing ready made windows and doors, and even suggests that 
much might be donein time by importing housesalready framed. Such 
houses would never displace entirely the stone houses of the country, 
but for many purposes they would be of great service, and hence 
would be in demand. He further mentions that most of the new 
houses which are built have tile roofs. These tiles are imported 
from France, but in Palestine there are extensive beds of the finest 
clay, and if a company were formed to marufacture these tiles upon 
the ground, a considerable business, according to Mr. Merrill, could 
be built up, since they are coming more and more into gen use, 

Nive Montas’ Rartway Fatarities.—Altogether the number of 
persons killed and injured on railways in the United Kingdom in 
the course of public traffic, during the nine months ending 30th 
September, 1884, as reported to the Board of Trade, was as follows; 


Passengers : Killed. Injured, 
From accidents to trains, rolling stock, permanent 
TOG cs oh. ot ed we aw ok ee ee a ae 
By accidents from other causes .. .. See 


Servants of companies or contractors : % 
From accidents to trains, rolling stock, permanent 


Way, GO. <2 co 0c o« os . 2 . & 
By accidents from other causes .. .. .. .. «. 374 .. 1660 
Persons passing over railways at level crossings.. .. 44 .. 23 
Trespassers (including suicides) .. .. .. .. «. £54 .. 186 
Other persons not coming in above classification .. 28 .. 59 
TE. - ns. <a, nce Wien) Soles. 04,5 + 2984 
Note: In addition to the above, the rail comgneiee have 
reported to the Board of Trade, in pursuance of the 6th Section of 
the Regulation of Railways Act, 1871, the f accidents 


which occurred upon their premises, but in which the movement of 
vehicles used a upon railways was not concerned, 
Ww. 


namely, 2 passengers and 83 injured whilst ascending or 

i stpe at stations ; 90 injured. by being strugk by 
barrows, falling over o., an Malin Relnens 3 2 kill 
and 19 injured by f 


falling o tforms ; and 43 injured from other 
causes. servants of companies or contractors 1 was killed and 
680 were injured whilst ing, ing, or sheeting wagons ; 


oft, cc when eating om oF <8, Selbahiay cotees eess 
4 killed and 155 injured by fi tforms, ladders, 
scaffolds, &c.; 159 were faered ‘by stumbling whilst walking on 


ng by 

injured whi py Bore ghr imeneg o and 2 were kill 
and 123 injured from various other causes, $ 
transacting business on the com ’ premises were also killed, 
and 63 were injured, a total in 


making 
persons killed and 2848 injured. Thus the total number of 
eet nee the Board of Trade by the several 
railway ———. uring the nine months amount to 859 persons 
2 injured, 


killed and 
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RAILWAY MATTERS. 


ON the 21st of December last the first railway in Cochin China 
was opened from Saigon to Mytho, the journey g about tour 
hours. 

In the report of the directors of the Waterford and Limerick 
Railway for past half-year, read to-day, the cost of maintenance 
of =e was oe Fae as — i » aes 

wer 5 s and rene of carriages an 
Wagons £3435 28, 8d, tration nses, £16,424 5s, 1d.; 


charges, 8s, 8d.; total mileage, 271m. 7f. 8c.; and total 
train mileage 352,175 miles; passengers and mixed, and 82,244 
miles, goods and cattle and minerals, 


To communicate phically with a moving train, often 
suggested and attempted, has, it would appear, been 
accomplished at last. The American Electrical World says a test 
last week, on one of the railroads running out of this city, of the 
system of Mr. Lucius J. Phelps showed the invention capable of 
maintaining communication between train and station without 
difficulty. The _— employed operates on the inductive 
principle, and is said to be simple in detail. 

THE following is an extract from a letter written to the Railroad 
Gazette from Lulea, Sweden :—“‘ I have charge of the locomotives 
on the North of Europe Railroad here, a new line in 65° 30’ lati- 
tude, or some 1260 miles further north than any line in Canada, 
and some 300 miles nearer the North Pole than any line in Russia. 
The winter has just set in here, and it has come a week too soon, 
as my round-house—a sort of i 
completed for a week or so. I have to keep a fire in there to keep 
the boilers and tanks from freezing.” 

TuE Birmingham Central Tramways Company has now opened 
its depdt in Kyotts Lake Road, and a sufficient number of engines 
and cars has been obtained to enable them to put on six per day. 
Unfortunately however, the Public Works Committee haverestricted 
the use of steam below Bradford-street. Meanwhile the extension 
of the lines in the district is extending. The Oldbury Local Board 
have given permission for the construction of a line through their 
tonne to Blackheath and Rowley; and the Smethwick Local 
Board have granted a similar concession for the construction of 
lines in their neighbourhood. 

THE American Consul, Mr. Conroy, at San Juan, Porto Rico, 
states in a recent report that the only railway in that island run by 
locomotives is in his district, and is the pro, of a private 

entleman, being without any Government subventions whatever. 
it begins at San Juan and runs to Rio Piedras, a small: summer 
resort, eight miles distant. It is well patronised, and is paying so 
well that it is to be extended some twelve miles to the town of 
Carolina. The owner has had ¢ difficulties put in his way by 
the Government engineers, only by visiting Madrid was he 
enabled to ebtain permission to build two iron bridges, and to 
carry out thus far his railway undertaking. The locomotives, rails, 
cars, &c., are of American manufacture. 


AN instrument for measuring the wear of rails is described in the 
“Proceedings of the Institution of Civil Engineers.” The principle 
on which the construction is based is that the ends of a straight 
line, moving in the direction of, and equal in length to, the straight 
line joining the centres of two circles of equal radius, one of which 
rotates about the other, describe like figures. In using the instru- 
ment, one end of an arm is carried round the rail whose wear is to 
be measured, the other end tracing the exact section ona zinc plate 
fitted to the instrument; if the section of a perfect rail be now 
traced on the plate, so as to coincide as far as possible with that of 
the worn rail, the amount of wear becomes immediately apparent, 
and the area of the section can be ascertained by means of a 
planimeter. 

Tue Alexandria (Va.) Gazette of Jan. 7th says:—‘‘A very 
remarkable accident to an engine on the Virginia Midland 
Railroad on Monday night, but fortunately no one was hurt. When 
a passenger train bound north was near Midland station a con- 
necting-rod of the engine broke, completely demolished the cab 
knocking it back toward the tender, and catching the engineer and 
fireman under it. The engine being under no control, rushed on 
at a rapid speed for some time, with no prospect of stopping, when 
the engineer succeeded in crawling under the débris of the cab and 
cut the rubber hose of the air brakes, bringing the train to a stand- 
still with no further damage. After the train had stopped the 
driving wheels of the engine revolved so rapidly as to wear out 
the rails on the spot where the engine was standing. The train 
reached this city a little behind time without further accident.” 

SPEAKING of the two Fontaine engines constructed a few years 
ago, the Toledo (O.) Commercial Telegram of January 12th says :— 
**One of the engines with a freight train attached made 15 miles 
in 10 minutes, or 90 miles an hour, on the old Canada Southern 
track, between this city and Monroe, Mich. The two engines were 
constructed at a cost of 45,000 dols., including the expense of the 
tests. They were tried on several roads only to demonstrate the 
mechanical axiom that what is gained in speed is lost in power. A 
greater than 60 miles an hour is not considered an advantage, 
and the saving in fuel promised in this engine was not proved. The 
engines were tried on the Harlem river, the Canada Southern and 
the Oxford and Port Austin railroads, and Saturday the closing 
scene in their history occurred by their sale for 2700dols. to the 
Lake Erie and Western Railroad. is road will place them in the 
shop, where they will be reduced to the ordinary style of locomotive, 
and the Fontaine engine will only live in memory.” 


From a recently p statement it appears that the average 
coal consumption per day for car service on the Brooklyn Bridge 
is 6 tons, which does the work of moving the 1}in. cable, 11,450ft. 
long and weighing 40,075 lb., at a speed of ten miles per hour for 
twenty hours per day, and keeps from ten to twenty cars, weighin, 
10 tons each, constantly moving, the total number of car roun 
trips per day being 1 The power required to move the cable 
and machinery alone, without cars, is 35-horse power, which corre- 
sponds to a tensile strain of 1312 lb., or about 66 lb. per ton weight 
of cable. The Railroad Gazette says: Allowing the rolling friction 
of the cars jto be 61b. per ton and nothing to be lost y grade 
resistance—since the cars remain attached to the cable in descend- 
ing and give up the power lost in ascending—the average power 
required to keep the cars in motion is 14°52-horse power additional 
or a total of 49°52-horse power, from which it results that the coal 
consumption per horse-power per hour is only 1°36)b., which is 
certainly very low, calculated to raise a suspicion tha’ the rolling 
friction of the cars is not quite so high as assumed, especially as 
no allowance has been made for the heavy average load of passengers. 

Tue half-yearly report of the London, Chatham, and Dover 
Company gives the total cost of maintenance of way and works as 
£41,992, This included £12,816 for renewal of way. The miles 
maintained were 154 miles 55} chains double line, 11 miles 
et chains single line, and consisted of 12 chains of six lines, 
764 chains of five lines, 4 miles 32 chains of four lines, 1 mile 
8 chains of three lines, 141 miles 32 chains of two lines, and 
11 miles 42) chains of one line. The repairs and renewal of 

es and wagons cost £21,495 17s. 9d.; traffic expenses were 
£98, 5s. 7d.; locomotive power cost £76,970 3s. 4d.; and 
general charges, £16,218 14s. The mileage of the company is 
now—Lines owned by company, authorised, 203 miles 15 chains ; 
constructed, 179 miles 24 chains; constructing or to be constructed, 
24 miles 12} chains; worked by engines, 176 miles 79 chains. 
Lines partly owned by company, authorised, 8 miles 43} chains; 
constructed, 8 miles 434 chains; worked by engines, 8 miles 
434 chains. Foreign lines worked over, 6 miles 43 chains, The 
statement of train a ee trains, miles run by 
London, Chatham, and Dover trains, 1,605,551; miles run b: 
trains of other companies, 59,430; total, 1,664,981; goods an 
mineral trains, miles run by London, Chatham, and Dover trains, 
290,040; miles run by trains of other companies, 87,485 ; total, 
377,525, or & total of 2,042,506 miles. 
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NOTES AND MEMORANDA. 
ALUMINIUM is being sold in thin leaves like gold-leaf, and is used 
‘or Leyden jars instead of tinfoil. Its use is of course not confined 
to this, and it is not expensive, 

Art the Royal Observa Greenwich, the mean reading of the 
barometer last week my 29°46in, The mean temperature was 
40 deg., and 0°9 deg. above the average in the corresponding week 
of twenty years, 

THE deaths registered during the week ending February 21st 
in 28 great towns of aor and Wales corresponded to an 
annual rate of 20°5 1000 of i aggregate ig “empan which 
is estimated at 8,906,446 persons in the mi of this year. The 
six healthiest places were zegetee, Birkenhead, Wolverhampton, 


ully | Bradford, Plymouth, and 


At a recent meeting of the Paris Academy of Sciences a note 
on ‘‘ The Solar Parallax deduced from the errotype Plates 
taken by the French Commission for the Transit of Venus in 1874,” 
was read by M. Obrecht. It included a new method of calculation, 
comprising nearly all the observations The parallax of the 
sun as determined on these data is expressed by the formula— 
a = 8'8in. — 0°004 5 L, where 5 Lis the correction in seconds of 
the time for the longitude adopted for the station at Pekin, L = 
7 h. 36 min. 30 sec. 

THE disincrustation of boilers by means of electricity is again 
occupying attention in France, and MM. Jeannolle et Cie. having 
ao, escribed a the tulle beg enn of er bn 18 
es is some very satisfactory results, by passinga current throug 
a boiler and causing, it is stated, the ped roe of the carbonate of 
lime, chlorides of sodium and magnesium, alumina, silica and per- 
oxide of iron, disengaging oxygen and carbonic acid, destroying 
the adherence of the incrustation, and causing the materials to 
settle in a soft pulverulent state at the bottom of the boiler. 


In London last week 2526 births and 1497 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 
24°1, 20°3, and 19°5 in the three preceding weeks, further declined 
last week to 19°1, and was lower than in any previous week of this 
year. During the first seven weeks of the current quarter the 
death-rate averaged 22°1 per 1000, against 24°6, the mean of the 
rates in the corresponding periods of the five years 1880-4, In 
Greater London last week 3275 births and 1850 deaths were regis- 
tered, equal to annual rates of 32°9 and 18°6 per 1000 of the 
population. 


A FRrEncH authority gives the following Eo for transparent 
cement, The advantage claimed is absence of the slighest yellow 
tinge, so that the addition of the cement is imperceptible, while it 
an extreme degree of tenacity :—Mix in a well-stoppered 
ttle 10 drachms of chloroform with 124 drachms of non- 
vulcanised caoutchouc in small pieces. The solution is easily 
effected, and, when finished, add 24 drachms of mastic, and let 
the whole macerate from eight to ten days, shaking the mixture 
from time to time, but without heat. A perfectly white and very 
adhesive + is thus produced 

THE obelisk erected in Washington, as a monument to General 
Washington, was iled with imposing cer ies on Saturday 
last. The venerable Robert C. Winthrop, of Boston, laid the 
corner stone of the obelisk on July 4th, 1848, but owing to the 
bad weather he was not present on Saturday, and the address he 
had written was read by a member of Congress. The obelisk hus 
been — years pag | It is the highest monument in the 
world, ft. high, and 55ft. square at the . It contains 
82,000 tons of grey granite. The cost has been 1,187,000dols. It 
stands on the spot approved by Washington himself in 1791, and 
can be seen anywhere within a radius of twenty miles. Inside is 
an iron staircase leading to the summit, and also a steam lift. 

A MINERAL hydrocarbon recently discovered near Seefeld, in the 
Tyrol, occurs crudely in the form of a bituminous rock of peculiar 
construction; and the bitumen is believed to be composed of the 
decomposed remains of marine ani Treated with strong 
sulphuric acid, the bitumen yields a soft substance, which 
when neutralised is not unlike vaseline in consistence, but resembles 

tar in colour. It differs from all known vegetable and mineral 
tars, however, by its odour, and by the possession of peculiar 
physical properties. It forms an emulsion with water and is 
as soluble in alcohol and ether. A mixture of these two 
iquids completely dissolves it. It is miscible in all proportions 
with vaseline and oils. The name “ ichtyol” has been given to the 
substance, which is characterised above all by its richness in 
sulphur, of which it contains about 10 cent, The Scientific 
American says this element is so intimately mixed with the ichtyol 
that it can only be separated by the complete decomposition of the 
latter. Besides sulphur, ichtyol contains oxygen, carbon, hydro- 
gen, and traces of phosphorus. In consequence of the high pro- 
portion of sulphur, the new hydrocarbon is regarded hopefully as 
a medicament or unguent. 

Ir is stated that the shipments from the port of Pensacola during 
1884 showed a slight increase over the previous year’s business. 
There cleared during that time 554 vessels, with a tonnage aggre- 
geting 319,633 tons, a gain, as compared with 1883, of 20 vessels and 

1,894 tons. There were shipped in excess of 1882-3 8725 loads of 
sawn timber and 8942 su cial feet of lumber, while the ship- 
ments of hewn timber showed a decrease of 1929 loads. Of the 
total vessels 188 were bound for Great Britain, the te 
tonnage being 142,552 tons, or nearly one half of the whole. The 
value of the lumber and timber is estimated at 2,500,000 dols. In 
addition to this export there were shipped 13,501 bales of cotton 

inst 2300 in 1883. Pensacola has handled cotton for only three 

or four years, but expects to double this year the quantity of last 

season. The valuc of this shipment was upwards of 500,000 dols. 

so that the export of these two articles was worth more than 

3,000,000 dols. The Liverpool Journal of Commerce says the 

shipment of Alabama pig iron from the on of Pensacola to ports 

north of Hatteras forms a novel feature of her export trade. Several 

have been already so moved, and others are arranged for. 

This pig iron is destined to Philadelphia, Fall River, Boston, and 
Providence. 

Proressor F. E. NIPHER finds from data taken from Dr. Engel 
mann’s observations at St. Louis, Mo., lasting over a period of 
forty-seven years, that the duration of maximum rains is inversely 
aeearicny to the violence, or that the product of violence into 

uration is constant. This constant is the amount of water which 
may fall in a continuous rain, and is, for Dr. Engelmann’s series 
of about half a century, about 5in. A rain of 5in. per hour may 
last one hour. A rain of 4in, B san hour may last an hour and 
a-quarter ; and such a rain Dr. Engelmann observed. A rain of 

in. per hour may last two hours, and several such rains were 
ol ed. A rain of lin. per hour may last five hours. Each of 
these rains would be a 5in. rain. For a longer period of time than 
fifty years it is likely that greater rains than 5in. may be observed. 
The same is to be said if observations are to be taken over a wider 
area of country. In fact, a rain of Gin. in three hours occurred 
near Cuba, Mo., some years since. This would increase the value 
of the constant from five to six, but otherwise the relation will 
probably remain unchanged. The importance of this law is very 
t in engineering, where the capacity of sewers, culverts, and 
ridges must be such as to carry the water. A more general 
investigation which, Science says, Professor Nipher is now making, 
will determine the duration bet the viol , duration, and 
frequency not only of maximum but of all rains, This work, 
when completed, will enable an engineer to construct the water- 
ways of bridges of such a capacity that they will probably stand a 
definite number of years before they are washed away. ‘This 
number of years will be so determined that the interest on the 
invested capital during the probable life of the bridge will equal 
the possible damage when the destructive flood comes which the 
engineer determines shall destroy his work. The running expense 
of maintaining the bridge is then the least possible, 














MISCELLANEA. 


THE English Illustrated Magazine for March contains, amongst 
other well-illustrated articles, one on the art of casting in bronze, 


It is pi that the South-Eastern British Electric Light 
Company s be wound up. Some of the directors seem to 
object to this. 


AN almanack, with a note of engineering interest to each day, 
has been ae by Messrs, Breil and Co., of John-street, 
Clerkenwell, 


A Quick drying black vanish for protecting bright work er | 
transit or in store is made by Mr. W. Wells, of Leith. It is appli 
with a brush, and when required, is easily removed by means of 
waste and naphtha. 


On Saturday a new bridge over the lake in"the Regent’s Park 
was opened, giving public access between two strips of land, which, 
with other —- makes a total of twenty acres of hitherto 
enclosed land added to the open park. 


Mr. F. R. Stork, late engineer-in-chief of the Imperial Dock- 
yard, Nagasaki, Japan, has received from the Mikado the fourth 
class ‘Order of the Rising Sun” as a recognition of the valuable 
service he rendered to the Japanese Government during his long 
tenure of office. 


Mr. B, Hincuey presided at the annual meeting yesterday— 
Thursday—in Birmingham of the Wages Board. The report 
stated that employers receipts had advanced £80, and those of 
operatives £17, making a balance in hand of £148. The chairman 
remarked that the —— had shown a strong spirit of concilia- 
tion in keeping up wages, but he was afraid they could not maintain 
it. The report was adopted. 


AT the annual meeting of the North Staffordshire Mining Insti- 
tute held on Monday, the report stated that the number of members 
had decreased by ten, the total now being 244. Mr. F. Wragge 
was appointed president vice Mr. J. Lucas, and papers were read 
by Mr. A. Sawyer on ‘‘The Temperature and Moisture of Air 
Currents in Mines,” and Mr. F. M. Still on ‘The use of Lime Cart 
ridges in the North and South Staffordshire Coal-fields.” , 


AmoncstT other extensive contracts for constructive work for the 
Soudan, we notice that Messrs. Clark, Bunnett, and Co. have received 
instructions from the War-office to erect and ship in fourteen days 
thirteen corrugated iron buildings for stores, covering an area of 
about 25,000ft. super. Numerous other contracts are mentioned 
by our Birmingham correspondent, and Messrs. W. Rose and Co. 
have orders for their Phoenix hose for the water supply works. 


THE Main is to be made into a canal, with a uniform depth of 
2°50 metres—8ft. 3in.—by means of weirs and locks. The nature 
of the river and its banks makes it peculiarly suitable for this 
treatment. In the plan which is now [eee carried out, there are 
five weirs at Frankfort, Hiéchst, Okriftel, Raunheim, and Kost- 
heim. At each of these places there is on the left bank of the 
river a side canal with a lock for ships, and on the right bank a 
channel for rafts. 


It is said that the Government are making use of the Japanese 
Village, Albert-gate, for the manufacture of a sunshade for our 
soldiers in the Soudan. Bamboo arches are fixed on each shoulder. 
From these arches springs a stick which holds an awning of paper 
on bamboo about 24in. by 18in. and a few inches above the soldiers. 
If the Japanese make these at the rate they were making some 
things when we visited the village, they will get at least two 
finished by the time the Soudan business is finished. 


At the monthly meeting of the Meteorological Society, on the 
18th instant, at the Institution of Civil Engineers, a paper was 
read entitled, ‘‘How to Detect the Anomalies in the Annual 
Range of Temperature,” by Dr. B. Ballot, Hon. Mem. Royal 
Met. Soc. The author shows that it is most likely that only a 
long continued series of observations can give some evidence of an 
interruption of rise and fall, especially in latitudes where the 
temperature of the same day in different years may differ by 
20 deg. Cent., as in St. Petersburg. 


THE offer of the Government of New South Wales to take 
150,000 tons of steel rails in ten years has stimulated invention in 
the Colony, and the Colonies and India says, according to the 
reports, a Mr. Harrison has succeeded in discovering a method of 
working the colonial ores at a cheaper rate. ‘‘ He forces hydrogen 
through the furnace, and carries off the impurities in a gaseous 
condition, producing pig iron at something less than £3 a ton, while 
English pig costs in Sydney at least £4 4s, “Experiments on a 
large scale are about to be made.” 


Messrs. ANDERSON AND Barr, the contractors for sinking the 
— tubes at the Chestnut-street bridge in Philadelphia, 

ave closed a contract with the Government for sinking the founda- 
tion cylinder for the Fourteen-foot Bank Lighthouse in Delaware 
Bay, by the pneumatic process. The cylinder is to be 35ft. in 
diameter and 70ft. high, resting on a wocden caisson at the base, 
The cylinder will stand 17ft. above the water, which latter is 20ft. 
deep, so that the penetration into the ground is to be 33ft. The 
work is to be completed by September Ist, 1885. 


THE general winter meeting of the Institution of Permanent 
Way Inspectors was held on January 31st. The president, Mr. 
W. L Meredith, C.E., of Gloucester, presided. After the con- 
firmation of previous minutes, the secretary read a statement of 
accounts for the year 1884, being the first year’s existence of the 
Institution. The nomination forms of twenty-nine persons were 
then considered, and twenty-eight elected. The selection of the 
best means of assisting the Railway Servants’ Orphanage, Derby, 
was next considered. The president, the honorary treasurer, and 
secretary were each re-elected, and the election of a new committee 
hr 2 place. Manchester was selected for the next place of meeting 
in Jure. 


On Saturday, the 21st inst., Messrs. Earle’s Shipbuilding and 
Engineering company, Hull, launched from their yard a fine iron 
screw steamer called the Eastwood, 256ft. by 34i‘. by 17ft., built for 
Mr. Robert Jameson, of the same town, and to the highest class in 
the Liverpool registry. The ship has a raised quarter-deck, bridge 
over engines and boilers, and topgallant forecastle forward, and will 
be rigged as a schooner with two pule masts of iron. Water-ballast is 
provided in after hold and engine space. She will also be — 
with steam steering gear amidships, and screw gear aft. She is to 
be propelled by triple compound three crank engines capable of indicat- 
ing 700-horse power, steam for which will be supplied from a large 
single-ended boiler made of steel in accordance with the Board of 
Trade rules and regulations for a working pressure of 142 1b. per 
square inch, this being the tenth set of triple compound engines 
made by Earle’s company. 


In the present depressed condition of the iron trade it will be of 
interest to know that the Manchester Corporation have at length 
decided to push forward the construction of the Thirlmere Water- 
works, which will involve the giving out of very large orders for 
cast iron pipes for the conveyance of the water from the lake to 
Manchester. Mr. G. H. Hall, C.E., who has had large experience 
in connection with waterworks in the North of England, and who, 
in partnership with Mr. Bateman, C.E., had the carrying out of 
the Longdendale works, has been appointed the engineer for the 
Thirlmere scheme; the requisite plans are now being prepared, 
and we understand that operations will in all probability be com- 
menced early in the spring. One great advantage, from an engi- 
neering point of view, that is possessed by the Thirlmere scheme is 
that comparatively little embankment work will be required. The 
water is to be brought from the Thirlmere Lake to Manchester by 
an aqueduct 7ft. in di ter, which will follow as nearly as 





possible the contour of the land; where it is necessary to cross any 
valley syphon pipes will be laid, and some of the large mountains 
will be pierced by tunnels, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS —Madame Borveau, Rue de la Banque. 

BERLIN,—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GrrRoLp and Co., Booksellers, 

LEIPSIC,—A, TwieTMevER, Bookseller. 

NEW YORK.—Tae Witmer and Roarrs News Company, 
81, Beekman-street. 


—_—$—_$_—<—$—_—_—_——_—_—_—_—_—_—_—_—— 
TO OORRESPONDENTS, 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
yood faith, No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be caemenaee by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

J. = ne a ait to the Marine Department of the Board of Trade, 

u 


J.8.—Unwin's “ Elements of Machine Construction ;” Box'e treatise ‘On 
Mill Gearing.” 

H. E. (Borough-road College, 8.E.).—You must send more definite title or 
description of the designs you refer to. 

J.C.—The information you ask for has already appeared in our pages at 
various times. You will find it if you will consult the indices to your 


volumes, 
H. C. F.—You will find the information you require in Box's treatise On 
_ which you can obtain from Messrs. Spon, Charing-cross, fora few 
‘ili 


ings. 

G O. (Johnstone).— Nearly all the patents that have been recently taken out 
Sor the improvement of safety valves have had the augmentation of lift for 
their object. We may direct your attention to Adams’ “ pop” valve and its 





many 

R. A.—We fear that the demand for water velocipedes is too small to make 
it worth your while to spend much time on your invention. The principle 
seems to be correct enough, but it would require much thought and experi- 
menting to bring it into a marketable shape, 





SUBSCRIPTIONS. 

Tur Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance):— 

Half-yearly (including double a ic co ce MONE. Od. 
Yearly (including two double numbers)... .. .. £1 98. Od, 
eredit occur, an extra charge of two shillings and sixpence per annum will 
£ ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tak Encinerer Volume, price 2s. 6d. each. 

A complete set of Tue Enorneer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until Surther notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter a 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


um, Brazil, 

jana, Canada, Cape of bf Denmark, 

Egypt, France, Germany, Gibraltar, Italy, Malta, Natal’ Netherlands, 

New Brunswick, Newfoun New South Wales, New Zealand, 

een, eee Switzerland, Tasmania, Turkey, United States, 

Toain, _ 4 =. Africa, West Indies, Cyprus, £1 16s. China, Japan, 

Remittance by Bill in London, — Bone Armen see Slee 
Gai f1 100. Borneo’ Oaplon d Bingay ree? 0e 6d.” Manilla’ 

ft 5 eo, Ceylon, Java, ani pore, 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 

*.* The charge for Advertisements of jour lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an i or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 


of 
paper are to be addressed to the Publisher, Mr. George Riche; all 
other letters to be addressed to the Editor of tue Encrneer, 168, Strand. 








MEETINGS NEXT WEEE. 
Tae Instirvtion or Civit Encineers.—Tuesday, March 8rd, at 8 p.m.: 
. Paper to be read with a view to discussion, “The 
Construction of otive E 


Motors,” by Professor Unwin. 

Society or Encingers.—Monday, March 2nd, at 7.30 p.m.: Paper to be 
read ‘‘ On American ise,” by Mr. Arthur Rigg, Past- 
President. This paper will consist pally of general o 
American machinery, with special reference, however, to their 
1 ti and also to turbines, many of which were seen 





Enorneerino Soctety, Kino’s Cottecr, Lonpon.—Tuesday, March 5th, 
at 4 p.m.: Discussion ‘‘On Lighthouse Illuminants.” 

Society or ArtTs.—Monday, March 2nd, at 8 p.m.: Cantor Lectures, 
** The Chemistry of Pigments,” by Mr. J. M. Thomson, F.R.8.E., F.C.8., 
Lecturer on ene hd King’s College, London. Lecture II.—Chemistry 
m: 


of blue,  saetet Layag Fa ‘ineral eee organic ew a 
special pigmen esday, Marc: , at 8 p.m.: Thirteen inary 
m . = Evolution of Machi ws Teedeioer H. 8. Hele Shaw. 





Friday, March 6th, at 8 p.m.: Indian Section. ‘“‘The Trade between 
India and the East Coast —, Mr. Frederic Holmwood, British 
Consul at Zanzibar. Major-General Sir Frederic John Goldsmid, K.C.8.I., 
C.B., will preside, 
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LOCOMOTIVE ENGINE BOILERS, 


Tue amount of heating surface which the boiler of a 
locomotive engine seems to exert but a limited 
influence on the powers of the machine; at least, while we 
find that in practice certain dimensions of cylinder and 
driving wheel are associated with comparatively well- 
determined loads and speeds, boilers of very diverse 
dimensions are fitted to supply these cylinders with steam. 
Again, no one thinks of making any difference between the 
boilers needed for 17in. cylinders, 24in. stroke, and 18in, 
cylinders with a 26in. stroke. What is big enough for 
one is big enough for the other. Further, we find loco- 
motives with tes of various areas, the tube surface 
remaining unchanged. Mr. F. C. Marshall a few years 
since somewhat startled the engineering world by tabu- 
lating the dimensions of a large number of marine engines 
and Callers, and thereby showing that nothing like uni- 
formity of practice existed in heating surface, condensi 
surface, grate area, or, in one word, in anything conn 














| certain point has been reached 
- | in a locomotive. There is, however, reason to believe that 





with the machinery employed to propel ships by steam. 
There is incontestably more uniformity in the practice of 
locomotive engineers, but there are still such apparent 


anomalies that we feel disposed to echo the late Mr. Beyer’s | O: 


words on a somewhat memorable occasion, and say, “ any- 
thing will do fora locomotive.” 

It ought to be a fact that a big boiler will supply steam 
in greater quantity, and with more economy, than a small 
one, but it does not appear that this is really the case as 
regards locomotive engines, _We might, for example, cite 
the Great Britain Ps of engine on the b gauge 
Great Western Railway. These have probably the largest 
boilers ever used with passenger trains. They have 18in. 
cylinders, 24in, stroke, and driving wheels 8ft. in dia- 
meter. The tube surface is 1799 square feet, disposed in 
305 tubes, each Qin. diameter. e fire-box surface is 
153 square feet. The total heating surface is thus 1952 
square feet, and 21 square feet of grate surface. The 
engine weighs empty 31 tons, We find modern engines 
with precisely the same dimensions of cylinder and driving 
wheels doing perfectly well and giving complete satisfac- 
tion with less than two-thirds of the nominal boiler power 
of the Great Britain; and there is no evidence available to 

rove that the broad gauge engines of the Great Western 
ilway were in any respect the better for having such 
enormous boilers. The Great Britain has indicated 950- 
horse power asa maximum. We may compare this with 
the Gladstone, on the London and Brighton Railway, 
engravings of which and a special report on its perform- 
ance will be found in Tue EncineEer for October 19th, 
1883. The Gladstone has indicated 1040-horse power. 
The total heating surface is 1485; grate surface, 20°65 
square feet. Thus, the Gladstone has 467 square feet less 
than the Great Britain for rather more power. Taking 
the horse-power of each engine as, in round numbers, 
1000, we find that 1°485 square feet develope a horse- 
power in Mr. Stroudley’s engine; 1952 square feet 
are required in Mr. Gooch’s engine. This is a wide 
difference. The truth is that the locomotive boiler 
is a ver aergra affair, and that the quantity of 
steam which it can produce in a given time depends 
on many factors besides heating surface. Thus, for 
example, the dimensions of the short piece of Pipe 
which in the lofty locomotives of the present day does 
duty for a chimney, have a most important influence; and 
we need hardly add that the dimensions of the blast pipe 
are all powerful in their effect on the generation of steam. 
We are speaking now, be it observed, without any refer- 


tish | ence to economy of fuel. We are considering the steam- 


generating power alone of a boiler—and it is not too much, 
we think, to say that very few people indeed know, or 
care to know, whether one type of locomotive boiler is 
more economical t' another. So far as any facts are 
ascertained, it seems that heating surface is, in this respect, 
a secondary consideration as compared with good circula- 
tion in the boiler. For example, Mr. Adams, when on the 
North London Railway, built some engines with an 
unusually small number of tubes abnormally far a 

fin., we believe, instead of the usual gin. These engines, 
in spite of the reduced tube surface, made more steam 
and were more economical than their fellows. Locomotives 
which have steamed badly, have ere now been very 
much improved by the removal of a couple of dozen tubes. 
When a locomotive is running fast, with a fierce fire, the 
space among the tubes can contain little save froth if the 
tubes are closely packed together. 

Thus, then, it —— that the power of a locomotive is 
within reasonable limits independent of the amount of 
heating surface in the boiler. ere are strong temptations 
to keep down heating surface, because not only does it cost 
a great deal of money, but it is very heavy, and after a 
weight is objectionable 


in not a few cases grates have been made smaller than 
they po to be; for so long as there is a big grate a 
driver should never be ata loss for steam. Fora big grate 
means a big fire-box, and fire-box surface is very much more 
efficient as a steam maker than tube surface. The first 


, | engines with 8ft. wheels and outside cylinders 18in. by 26in., 


designed by Mr. Stirling for the Great Northern Railway, 
were found not to make steam enough for heavy trains. The 
succeeding engines had about two more square feet of 
grate got by lengthening the fire-box a little, and there 
was no more trouble experienced. It is possible that 
the same end might have been attained by contracting the 
blast pipe; but such an expedient is simply barbarous, and 
will be tolerated by no locomotive superintendent save asa 
last resource; because while it enables the boiler to make 
more steam, the steam is wastefully employed, and the fire 
is cut up, and unconsumed fuel ejected from the chimney 
with much risk of setting fire to property along the line. 
The exhaust of a locomotive cannot well be too soft; and 
when plenty of boiler power is available the back pressure 
may be kept very melt 

ant re mg owe all that may be said for and against 
big and little boilers respectively, no thoughtful engineer 
can, we think, fail to desire that some one shall formu- 
late locomotive practice a little and supply definite 
information as to the best dimensions to be adopted for 
a given duty. _ It will not suffice for him to express merely 
his own opinion on this subject; there are nearly as many 
opinions as there are men. One will assert that less than 
1700 square feet will not suffice for the performance of a 
certain duty, while another triumphantly refutes him by 
pointing out that his engines are doing this very 
work with 1100 square feet of surface. The whole 
question, if properly stated, would form an admirable 
subject for discussion before some of the technical societies 
or in our own pages. The problem to be solved is, given 
acertain amount of load and a given speed, how much 
heating surface will be required to do the work most 
economically? Thus, for example, let the load be 110 tons, 
exclusive of engine and tender, the longest continuous run 
70 miles, the speed 50 miles an hour, including stops, the 
ruling gradient 1 in 270, the gradients compensatory; 
what is the proper amount of heating and surface 
for this duty, the fuel used being (1) Welsh, (2) North- 





country coal? What is the proper amount of heating 
surface to take goods trains weighing 350 tons, without 
engine and tender, at 20 miles an hour over the same road? 
n these points no one is better qualified to speak from 
experience than a man who has daily driven engines of dif- 
ferent dimensions. As matterss now, there is consider- 
ablediversity of practice among locomotive superintendents; 
and when every allowance been made for the 
wonderful power of adapting itself to circumstances 
by the locomotive boiler, there is still reason to 
lieve that in some cases boilers too small, and in others, 
boilers too big for their work are used. There ought to be 
enough information floating about to enable a valuable 
result to be arrived at, if only those who can speak would 
each give his own experience. Weshall be glad to see the 
question fully discussed in our correspondence columns, 


WORKING HOURS AND TRADE DEPRESSION. - 


Many causes have been assigned for the present a 
sion of trade, and one or two remedies suggested. So far as 
the suggested causes are concerned in the present stagnation, 
the commonly accepted theory of foreign competition is, on 
the whole, the one most reasonable. The opponents of 
this belief, however, point to the fact that dulness of trade 
is cosmopolitan, prevailing with tolerable equality all over 
the world. This argument, however, as applied to Great 
Britain, isnot quite sound. A particular nation, fortunate 
enough to possess a monopoly in some speciality, will thrive 
and prosper thereon, the same branch of trade either 
languishing, or being altogether absent from the list of 
industries in other countries. So soon, however, as a 
speciality ceases to be such, and becomes matter of com- 
petition, the former holder of it as a monopoly loses a 
percentage of the profits derived from it proportionate to 
the extent of the competition against him; and he suffers 
corresponding loss without perhaps any particular gain 
accruing to the competing countries. A certain amount is 
gained by a country when it is able to manufacture its own 
commodities at a less rate than that at which it could pre- 
viously purchase them ; but still the gain to it will be far less 
than the loss to the original monopolist. Thus we may, 
for example, select two industries to prove what we say. 
At one period, not very many years back, Manchester 
enjoyed a monopoly of cotton spinning and weaving. 
Fortunes were pan 4 speedily and with certainty; but 
those days are past, and Manchester trade is far less pro- 
fitable now, simply because other nations spin and weave 
their own produce. It by no means follows, however, that 
American, or Indian, or French spinners and weavers are 
to become in a few years cotton lords. They have themselves 
to endure the very competition they have created. They are 
buta little better, while Manchester is a great deal worse 
off. The second case we may cite is our iron and steel in- 
dustry. At no very remote period England enjoyed almost a 
monopoly of this trade and prospered exceedingly ; now 
things are changed, and the change is not even yet com- 
plete. Belgium can in some sorts of ironwork undersell us 
even in our home market. Year by year the iron and steel 
industry of the United States is developing, and the 
unpleasant fact remains for us to face, that the gradual 
development of the iron industry in other countries, though 
benefitting them a little, does ourselves a great deal 
of harm. The conclusion to be drawn, therefore, is, that it 
is vain and idle to deny that much of the depression of our 
own trade is simply due to the fact that we have to face 
keen competition. 

If we are to hold our own in the national race for 
existence bay effort must be strained to reduce prime 
cost, and as the most important factor in this is labour, 
the working man must be brought to see that if he is to 
enable capitalists to employ him at all, he must be content 
to accept such a scale of wages as will leave a moderate 

fit on capital invested. Those wrong-headed and 
ignorant agitators who urge men to strike, and other- 
wise combine to force up wages, are really the very 
worst enemies the working man can have, as they 
virtually advise the driving out of trade from the country 
altogether. One of the great influences in manufacturing 
industries is time—time is essentially money. In a recent 
impression we published an abstract of the “ Proceedings” 
of the Steam Engine Makers’ Society, and we would 
call attention to Mr. James Swift’s report to the mem- 
bers of that body, and to the views expressed by him. 
There are some matters of an encouraging nature in his 
report, for Mr. Swift tells his hearers that business 
depression is not universal. Machine tool makers are 
fairly busy ; this is , not alone for tool makers, but 
also as an index of a healthy state in trades using machine 
tools. He tells us that the locomotive trade is very brisk, 
makers having sufficient orders to keep them going for 
some time to come; and recent improvements in cotton 
machinery have made ample work for men accustomed to 
that branch of business. Mr. Swift’s next remark is full 
of interest and instruction, and should be laid to heart. 
He says: “The general engineering and millwright esta- 
blishments have not been so fortunate, as it is only those 
who have laid themselves out, by adopting modern tovls 
and improvements, to meet present requirements, that have 
been able to keep a complete staff 6f men fully employed. 
Others who have depended upon their past earnings and a 
name or reputation for the good work formerly done, have - 
found out that trade will not come to them unsolicited in 
the present competitive age, and as a consequence the 
more advanced firms have secured the few orders that have 
been in the market.” 

All this is instructive, and Mr. Swift deserves credit for 
the plain and outspoken manner in which he tells his 
hearers to be up and doing if they want to hold their 
own. He has, however, e some remarks about hours 
of work with which we cannot quite agree. He is of 
opinion that a reduction in the number of working hours 
would be beneficial to trade. Heretofore the invariable 
argument has been that one cause of the decadence of our 
trade was the reduction of our working hours below those 
of other countries. Mr. Swift holds precisely the opposite 
view. He says:—“ Last year we discussed at some length 
in our report the need for a curtailment in the hours of 
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labour.” We need not repeat here what we have already 
published, but it ap) to us that Mr. Swift in some way 
misses his point. He draws a connection between his 
advocacy of shorter hours and the fact that a tendency on 
the rs of employers to employ young in erence to 
mid men yearly increases. We ess we fail to 
see the logical connection. Does Mr. Swift mean that 
long hours speedily wear men out and leave them useless? 
If so, why so? Business men are usually supposed to be onl 
in their prime at forty or forty-five, and surely their wor 
is more wearying and harassing than that of the artisan. 
If the artisan be worn out at the same age, the 
— must be anes for ~ ey _— direction. We 
ear a percentage is due to drink, another percentage to 
unhappy homes, thriftless, drunken wives, < Shortening 
hours rf work may not necessarily prolong a man’s work- 
ing powers ; how his leisure is spent has much to do with 
the matter. ed from a financial point of view, if 
trade is slack no doubt the wisest course, as well as the one 
most humane, is for employers to shorten hours rather 
than reduce their staff. In winter especially it is cheaper 
to employ a full staff during all available daylight, as the 
gas bill is kept down and the work done is of better 
quality. This system is largely adopted in the United 
States, but nevertheless there are longer hours 
worked there when there is work to do than there 
are perhaps in any other country on earth, In 
the States there are no Saturday -holidays, no 
Bank, Christmas, or Easter Holidays. If Mr. Swift 
comments on the difficulty men experience in getting 
employment once they pass forty, he >» tell us some- 
thing more than this. It would be alike interesting and 
instructive if Mr. Swift, being, as he is, a man alike able, 
and conversant with labour questions, would during the 
next twelve months glean all the data he can compass con- 
cerning the reasons why, as he tells us, railway companies, 
——— bodies, and even private firms dislike to employ 
iddle-aged men. If he would do this, both himself and 
his hearers or readers would be in a better position than 
that now held to form an opinion as to the real nature 
and extent of the influence exercised on national industry 
by the ages at which employers prefer to engage their 
operatives, and how much actual connection exists 
between this question and the number of hours worked 
in any given industry. Perhaps on investigating the 
subject Mr. Swift might, we do not say would, but he 
might, find that employers preferred young men because they 
were more docile, and less given to strikes and wagesdisputes 
than their elders. That being to some extent learnersof their 
trades, the young men would simply attend to mastering 
their business; content to leave attendance on spouting 
pam, y political speakers, and the general business 
disturbing friendly relations between employers and 
their men, to the older folk. That, in point of fact, young 
men are preferred because they mind the business at 
which they get their living, and older men do not. If we 
look at the working hour question from an abstract point 
of view, and suppose, just for illustration sake, that all the 
available work of manufacture in, say, England, can 
be executed in each period of 1000 hours by 100 men. 
Regarding this from a purely philosophical point of view, 
it cannot, we apprehend, much signify to the coun- 
try at large whether 100 men are employed ten 
hours a day to do a given amount of manufacture, 
200 men for five hours a day, or 250 for four hours. 
But it must not be forgotten that if each man of the 250 
gets as much wages for four hours’ work as each man of 
the 100 would get for ten hours’ work, then the cost of 
labour will be augmented two and a-half times, and the 
consumer of the manufactured article will have to pay the 
additional sum. The lessening of output in order to 
increase prices is a very favourite scheme with men like 
Mr. Swift, but they never regard with favour any pro- 
to reduce the number of hands or the amount of 
wages in the same proportion. In one word, their view is 
that, wages remaining constant, two men should be 
employed to do what is now done by one man. This takes 
no account of foreign competition ; and returning to our 
illustrative hypothesis, it should be evidentto Mr. Swift that 
in any case the quantity of work available, and the number 
of men to be supported by it, remain the same; time and 
the rest of the question are simply matters of distribution 
of work-time and play-time. Either all may equally 
divide the work and the play, and each individual 
support himself, or else some may have all the work 
and be forced, through the trades union, to support 
the players. In either case, however, the result to 
the . nation at e remains the same. In other words, 
if half the nation is idle and supported by the other half 
who are working full time and getting full wa the 
av prosperity of the nation at large is much the same 
as if all are working half time at half wages; and with the 
utmost respect for the views of so able aman as Mr. Swift, we 
must express our opinion that when short hours’ doctrines 
are preached, we must, as a nation, have but a limited 
amount of work to do; or else, having enough, we are 
tting too lazy to do it; and either condition argues badly 
orour national pi ity. But undernocircumstancescana 
whole day’s wages be paid for a half day’s work, which is the 
real meaning of reduced output as detined by Mr. Swift. 


IRRIGATION IN ITS LATEST ASPECT. 

TuatT every question has two sides is a well-established 
fact ; and it will therefore be no surprise to our readers to 
learn that late intelligence received is calculated to disturb 
those optimist views which are so currently held with 

to the benefit accruing from the large outlay on 
irrigation works made of late years by the Governments in 
our Eastern possessions. When the late General Cotton’s 
proposals for carrying out an extended system of this 
nature in the Madras idency were first published, the 
figures given by him seemed most alluring. Companies 
were at once formed, and a large expenditure was made 
to carry out the General’s views ; but the result has been 
but a very limited return, and it has generally been 
acknowledged that large schemes of this kind have in no 


’ way fulfilled the anticipations of their promoters, Some 





of our readers were perhaps present at the reading of a 
paper by Mr. Mosse, M. Inst. C.E., on the subject St the 
irrigation works which have been carried out in Ceylon, 
before the members of the Royal Colonial Institute. In 
that dagen and by several fase, ooh during the discussion 
which followed the reading of it, statements were made 
which described in the most couleur de rose terms the 
beneficial effect which had attended the execution of works 
in districts subject to frequent drought; and had it not 
been for the counter assertions of one speaker only, those 
statements would have remained unquestioned, and 
the promeety of further proceeding in the same course so 
far established. 

But one gentleman had the courage of his opinions, 
and spoke with much point against the assumptions 
which had been made; and we have lately received 
evidence of the strongest character to support his 
contention that all was not so well as seemed ap- 
parent. Notable among the opinions expressed on the 
occasion referred to were those of Sir William Gregory, 
who at one time filled the office of Governor of Ceylon. 
It will be remembered how self-congratulatory were the 
statements made by him; for he claimed—and justly—to 
have been among the foremost to sanction outlay upon 
irrigation. He described in glowing terms the wonderful 
results he had observed from such outlay during a revisit 
to the colony several years after the expiry of his term of 
office. Every ible benefit, according to him, had 
followed his endeavours in this direction. Disease of a 
horrible character, long prevalent in the district dealt with, 
had died out, and even the babies had acquired a plump- 
ness remarkable even among babies. It must have been 
rather shocking to Sir William Gregory to read in the 
columns of a local paper that Sir Arthur Gordon, who 
had justreturned from a tour through the same district, had 
had “created in his mind a feeling of surprise and indig- 
nation at the sad state of things which he found--so 
different to the glowing picture which had been painted 
forhim. Instead of a teeming population he found a sparse 
one, and these dying of fever from bad or insufficient water.” 

Truly we have ee the other side of the picture. In 
the district referred to, Sir William Gregory had expended 
very large sums in the restoration of the gigantic works 
for water supply constructed by the native rulers of the 
land very many centuries back, and, as it now appears, 
we may well ask, Cui bono? It will be our object to point 
out the error which seems to us to be the primary cause 
of this utter failure of an attempt to improve the condition 
of the agricultural population ; and it will be well if those 
entrusted with the present government of Ceylon learn 
a salutary lesson, and impose some check upon an ill- 
regulated and ill-timed—considering the present state of 
the colonial revenue—expenditure upon works of this class. 
It is undoubtedly the case that the works undertaken have 
been of too grandiose a character. There is no fault 
which the governors of our colonies are more prone to 
commit than to try and perpetuate their names by asso- 
ciating them with gigantic public works, and many of 
them—including Sir William Gregory and several of his 
predecessors—have been led by this personal desire into 
mistakes for which the tax-payers of the island have been 
heavily mulcted. As Mr. Mosse informed us in the inte- 
— paper read by him, ancient rulers in Ceylon left 
behind them monuments of undying fame in tanks of 
vast magnitude, forming almost inland seas, which were 
intended to guard against water famine; but in their 
construction by forced labour the population which was 
to avail itself of their benefits was killed out by the 
hardships im . In the vain hope that the restoration 
of such tanks would bring back that population, the energies 
of successive governors have been devoted to this object ; 
but the results, as we learn by our contemporary quoted, 
have been most disappointing. It is as well that the 
fact should at once ~ acknowledged, that all such 
attempts are a mistake in policy, and the sooner they cease 
the better. Other means must be sought if fever is to 
be driven out and population eventually re-established, for 
it is certain that the natives will ndt willingly leave 
healthy for notoriously unhealthy districts on the mere 
inducement of a lavish water supply for lands, centuries 
out of cultivation, and now priales by dense jungle growth. 

It is, we contend, to the gradual amelioration of the con- 
dition of those who still cling to their ancestral homesteads, 
and to the consequent natural increase in their numbers, 
rather than to emigration from other localities, that we 
must look for the re-population of the districts which have 
suffered as we have named. Now each such homestead or 
village possesses its own small tank of perhaps immemorial 
antiquity, but the gradual dwindling of its inhabitants, as 
well as the natural apathy of the native where his efforts 
are not stimulated or directed by authority, have tended 
to many of these falling into disrepair, and the evil effects 
resulting in shortness of the food supply have helped to 
bring about the propagation of the fatal “parangi” disease 
which annually claims its thousands of victims. It is in 
this direction, in aiding these impoverished people to 
restore the village tanks, that money expended will show 
its return. We do not wish it to be thought that nothing 
of this character has been attempted. Such an attempt 
has been made, and always, as we understand, with direct 
benefit apparent ; but much more, and on a more liberal 
scale, remains to be done. If a tithe of the many thou- 
sands which we fear we must say have been wasted both 
in India and Ceylon, in order that Governors might leave 
their mark behind them by renewing the fallacious glories 
of an almost forgotten antiquity, been spent in assist- 
ing the humble ryot or coolie to earn a sufficiency of daily 
food, we should not, we feel sure, now have to record the 
“surprise and indignation” felt by Sir Arthur Gordon 
over what he has seen in the North-Central province of 
the colony he rules over. It is high time some better 
acquaintance with the true results to the prodigality of 
local governments over these matters should be acquired b 
and weigh with the supreme authorities at home; and it is 
to be hoped that, failin Sir Arthur Gordon laying the 
lesson he appears to have learned to heart, they will direct 
such g inquiry and report as shall stay further 





wasteful expenditure upon works proved to be both 
socially and financially unremunerative. 


THE CONDUCT OF EXPERIMENTS. 

We had occasion some time since to call the atten- 
tion of our readers to the precautions which should 
be taken, and the difficulties to be overcome in carrying 
out tests for evaporative efficiency of steam boilers, Only 
those who have tested steam engines with a like object can 
fully realise how easy it is to get a false, how difficult to 
obtain a trustworthy result; and we pro here to 
supplement what we have already said by a few hints on 
this matter, one of considerable importance to consultin 
engineers who are frequently called upon to examine an 
prepare reports on the efficiency of steam machinery. Let 
us suppose that the arrangements for testing the boiler or 
boilers are all right, that nothing has been left to chance 
oruncertainty. The true weight.of steam obtained in return 
for each pound of coal burned isknown. The next thing to 
be ascertained is the amount of work done by this steam. 
The ae of a steam engine can always be expressed 
in terms of the weight of steam used per horse-power per 
hour. In the way the merits or demerits of an engine can 
be appraised without qualification by the merits or de- 
merits of the boiler. Thus a very good engine may be 
combined with a very bad boiler, or vice versa. When we 
speak of the number of pounds of coal used per horse 

wer per hour, the boiler and the engine are mixed u 
inextricably ; but when the merit of a boiler is determin 
by the pr of steam which each pound of coal will 
produce, and that of the engine by the power which each 

of steam will develope, no confusion results. Tests 
of both boiler and engine can be carried out at the same 
time, or as is often more convenient, the boiler can be 
tested one day, the engine another ; and this method has 
the advantage that a smaller staff is required. The engi- 
neer and his assistant will suffice, whilst if both engine 
and boiler are tested at the same time, the engineer 
ought to have two assistants. 
ere are two methods available for testing an engine : 
one is by the indicator, the other by the brake. Now and 
then the two are combined, and before going further we 
may here direct attention to the report on experiments 
made with a Corliss engine at Creusot, which will be 
found on page 159. Here the indicator was combined 
with a brake, and the arrangements were all made with 
an abundance of precaution which renders the experi- 
ment very instructive. The second system is in prac- 
tice only applicable to engines of small power—say up 
to 200-horses at most. For although brakes of very great 
wig have been proposed, and even made, such things are 
y no means generally available. The brake carries a 
constant load, so that the engine is run under very favour- 
able conditions. In all cases where tests are made care 
should be taken to keep the load as uniform as possible, no 
matter how the engine is employed. When an engine 
drives shops full of tools which are constantly being 
thrown off and on, a very considerable number of diagrams 
must be taken, at least one from each end of the cylinder 
every quarter of an hour. The first point to be considered 
is the nature of the brake rigging, and as a rule, this will 
be found defective. We need not stop to explain here—- 
because everyone who can use an indicator at all is supposed 
to know it—that it is essential that the motion of the indi- 
cator card should be identical with that of the piston. 
This it cannot be unless the card leads directly from the 
working lever of the rigging to the indicator drum, The 
best lever that can be used is one suspended from the 
int of an A frame bolted to the guide bars. Opinions 
iffer as to whether the end of the pendulum lever ought 
to be driven by a short connecting red or by aslot and 
pin. When great accuracy is necessary, the end of the 
pendulum should be connected to the crosshead by a long 
connecting rod. If the slot is used, care should be taken 
that there is no shake between the pin and the sides of 
the slot; and the A frame, the pendulum, its pins and 
joints ought to be very substantial, as the strain is much 
greater, especially with quick running engines, than seems 
to be commonly supposed. It is very usual to fit indicator 
pipes leading to the centre of the length of the cylinder 
with a two-way cock, by turning which to the nght or 
the left, communication is made with the indicator and the 
front or back end of the cylinder. Too close a watch 
cannot be kept on the three-way cock. Some months 
since we carried out a test of a horizontal compound 
non-condensing engine indicating about 220-horse power. 
Several diagrams were taken, and the experiment had pro- 
ceeded quite satisfactorily for nearly two hours, when a 
comparison was made of the high and lew-pressure dia- 
= It was then found that the back-pressure in the 
igh-pressure cylinder was higher than the initial pressure 
in the low-pressure cylinder by much more than was 
anticipated. The springs were carefully examined and 
changed, but without effect. It was only after some 
investigation that it was discovered that the three-wa: 
cock had worked very stiffly, and the screw hglding it 
down had been slackened. The result was that the cock 
rose and fell in its seat as the pressure varied, and that it 
leaked steam into the indicator to such an extent that the 
piston of the indicator never fell far enough. The whole 
trial was, of course, worthless up to that point, and a 
second test on another day became necessary. Here was 
an error, it will be seen, of a very subtle character. The 
terminal pressure in the small is always higher than the 
initial pressure in the low-pressure cylinder unless there 
is great compression—a most unusual circumstance—and 
not the least evidence of compression was manifest in this 
case. If the difference had only been a little less con- 
siderable it would have passed unnoticed, and the results 
obtained would have been erroneous, and no one would 
have known that they were. Another point to be carefully 
arded against is giving the drum so long a stroke that 
it comes against the stops. A trustworthy result cannot be 
t; and here we beg to anticipate the objection that may 
raised to the effect that the blocking of the drum 
against the stops cannot pass unnoticed. This is quite 
true if the stroke is much too long; but it may exist to a 
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small degree, and none but those possessing considerable 
experience in dia; will be a bit the wiser, Our 
ype above all others, in writing this article is to call 
me ny our younene and more inexperienced 

ers e importance of guarding against errors ; 
the large errors may, in one comerte always left to take 
care of themselves, They will obtrude themselves on the 
observer’s notice; not so the little inaccuracies. They 
must be hunted out and eliminated. While on this matter 
of drum blocking, we may add that it is sometimes per- 
mitted to take p! er yp by unscrupulous individuals 
who wish to get beautiful p cite with defective valve 
gear. It is when properly worked an admirable device 
or getting square corners; and we have ourselves obtained 
entirely different diagrams from those submitted to us in 
the first instance as samples of what a given valve gear 
could produce, We do not say, of course, that in this case 
me was any wilful ara but there certainly was 
carelessness, In gene is overdone, especially 
at the other side of the Atlantic, and experienced 
engineers are not to be taken in; but many steam-users 
know just enough about a diagram to be deceived by the 
beautiful square corners which may be had by the use of 
a slack string. 

Tn testing with the dynamometer very anomalous and 
erroneous results can be obtained either at pleasure or 
inadvertently. The dynamometer consists of a smooth- 
faced cast iron pulley, a usual dimension being 3ft. 6in, 
diameter and 5in. wide on the face, but they are made of 
all sizes. Round this pulley is passed a species of belt 
made of hoop iron—generally two hoops side by side—and 
this belt carries six to twelve segmental beech blocks, An 
arrangement of balance levers is so introduced that when 
the hoop is carried round the wheel in one direction it is 
tightened on it, while if moved round in the other direc- 
tion the blocks relax their grip. At one side of the wheel 
is suspended a scale which can have weights put 
into it. When the brake wheel is caused to revolve by the 
engine whose power is to be tested, it tends to carry the 
hoop with its segments round with it, thus slackening the 
hoop; but the carrying round of the hoop is resisted by the 
weights in the scale pan, The wheel then revolves within 
the friction blocks, usually of beech, and careful lubrica- 
tion is n to prevent them from firing. If the 
lubrication is too profuse the weight overcomes the friction 
of the hoop; which then turns round on it in a direction 
opposed to its motion. Then the balance levers before 
referred to tighten it up and restore equilibrium. The 
coefficient of friction we need give ourselves no concern 
about. The resistance is measured by the weight in the 
scale pan multiplied by twice its distance in a horizontal 
line from the centre of the axle, and by 3°1416. Thus, let 
the distance from the centre of the brake wheel to the 
centre of the point of suspension of the scale pan be 2ft., 
and the weight 200]b., and the revolutions per minute 


150, then we have H.P. ee x 2 x 31416 x 200 x 150 


33,000 
= 114 HP. 

Two principal Epeints have to be attended to in dealing 
with brakes, e first is that the distance from the 
centre of the shaft to the centre of suspension of the scale 
has to be ascertained with minute accuracy ; the second 
is that the imaginary line uniting these two should be 
always horizon To effect this object, two pointers are 
provided; one projecting from the point of suspension of 
the scale, and the other from a fixed upright set in the 
frame of the brake, and these must be kept as accurately 
as may be opposite each other. If the point of suspension 
of the scale rises above or falls below the vertical, the load on 
the brake is reduced. Care should also be taken that the 
friction blocks are equally distributed round the wheels. 
If there are too many at the back of the hoop iron belt, 
that is to say, at the falling side of the rotating wheel, 
then the load on the engine will be less than it seems to 
be. The dynamometer never should be driven by a belt 
when it is possible to avoid it, because slip comes in and 
falsifies the results, the engine then doing more work than 
the brake gives credit for. There are various little 
“ dodges ” that can be — to make a dynamometer 
or friction brake give too high a result, which are familiar 
to those who are ex Bi in the use of the machine ; 
but, on the whole, the dynamometer or friction brake is 
very honest, and does not lend itself readily to deception 
of any kind. It is, in experienced hands, more trust- 
worthy than the indicator. It is to be regretted that it 
cannot be more frequently employed. 








A NEW DEPARTURE IN GUN FORGINGS, 


Tr is evident that the makers of heavy forgings for the manu- 
facture of guns have determined upon closing the mouths of 
those who say that English firms ‘are unable or unwilling to 
move with the requirements of the times. The Sheffield manu- 
facturers contend most stubbornly that they have always been 
able to supply, and have, in fact, supplied, every requirement 
asked by the Woolwich authorities or by other people. 
Addressing his shareholders on the 20th instant, Mr. T. E. 
Vickers—Messrs. Vickers, Sons, and Co.—repudiated the idea 
that Sheffield cannot supply heavy forgings for ordnance, and 
was generally behind the age. These statements, he said, had 
no foundation in fact, and were made by writers who had no 
real knowledge of the true state of things. In proof of this he 
stated that his own firm had made forgings 40 per cent. heavier 
than the heaviest which had so far been required by the Wool- 
wich Arsenal or by Sir W. G. Armstrong, Mitchell, and Co. 
Mr. Vickers’ declaration is that of other Sheffield firms. It is 
clear, however, that they are not content to let affairs stand as 
they are. A considerable controversy took place in the Times 
last December and January as to the ds of heavy hammers in 
the English establishments contrasted with the powerful 
appliances of that kind in the Creusot and Essen works. It is 
certainly a fact that in Sheffield the heaviest hammer is 30 tons, 
but this is not owing to any deficiency of enterprise. For some 
time the heads of the different firms have been satisfied that in 
the manipulation of large masses of steel there were undoubted. 
advantages in forging by the press instead of by the hammer. 
Mr. Vickers stated frankly on Friday that as soon as 
his firm was satisfied that there was probability of a 


trade in large masses, they commenced making one of great ' 


dintaslon, op Se, Remeeaden (Ane: 20. seperuney.. 
inspecting it. Messrs, Charles Cammell Co,, Mesers, 
Thomas Firth and Sons, Messrs. John Brown and Co,, 
are all taking similar At the Grimesthorpe Steel Works 
Messrs. Cammell and are erecting a special building for 
their forging press, which is to have a power of 
and 5000 tons, 


| 


i are 
now having finished for them an immense forging for the 
cylinder of a forgi poems Shay-s8 about to erect. Sir W. G. 

, Mite and Co, have been in the habit of getting 
their heavy forgings from Sheffield, and have done an im) t 
business with two leading firms there. Now, however, they are 
taking steps to do the work at home. In Sheffield alone the 
expenditure involved in forging presses and necessary adjuncts 
ill approach £250,000. . Vickers joins with other Sheffield 
manufacturers in ridiculing the idea that sound ingots can onl 
be made by what he calls “ the so-called invention for the fluid 
compression of steel.” He declares the process to be theoretically 
and sap useless. It is, he admits, an impressive process 
on the minds of unsophisticated a as the outburst of 
gases from the material with which the mould is lined appears 
to them to be pressed out of the steel, and they go away with 
their minds well charged with the advantages of the process, 
“T have good evidence,” sarcastically adds Mr. Vickers, than 
whom no one is more entitled to s as an authority on high- 
class steel, “ that the process is of no value, except for giving 
this impression ;" which remark is “rough” on the process as 
well as the “ unsophisticated spectators.” 


THE FAILURE OF THE SHIPPING BOUNTY SCHEME. 


Ir must be gratifying to English shipowners to find that the | Cy 


encouragement of foreign mercantile marines by bounty systems 
has so far everywhere failed. The same report comes from 


France, from Germany, and from America. A merchant navy | all 


cannot be established nor increased except under conditions 
naturally favourable to it, and even then it is of slow growth. 
To build steamers fit to compete with others on the world’s 
highway means the utilisation of an immense number of pro- 
ducts and facilities which are found in very few plaves indeed. 
The locality must be the banks of a navigable river. . Near at 
hand iron or steel works must be in operation, and not far from 
these there must be mines of iron and coal. A good labour 
market is also indispensable. Not only unskilled labour in un- 
limited quantity must be forthcoming, but also skilled labour of 
various kinds, Platers, rivetters, smiths, fitters, carpenters, 
joiners, riggers, and so forth must be had just when they are 
wanted, and only so long as they are wanted. Timber of all 
sorts, wire and hemp rope, rivets, bolts, nails, spikes, castings, 
wrought iron and brass fittings, ironmongery, and so forth must 
be quickly obtainable. It will not do to go far afield to get 
these things; they must be close at hand when wanted, 
and at the lowest market price. Then, again, there are other 
complicated and delicate and yet most essential requisites 
in the propelling machinery, the steering machinery, the 
hoisting machinery, and so forth. These must all be 
procurable in the neighbourhood, must be of the very 
best kind known, and at the lowest possible price. A steamer 
of inferior build, or ill found in any essential res could not 
compete. A steamer, for the building of which the materials or 
appliances had to be collected from over a wide area, would cost 
too much. Then, again, as to management of a steamer or fleet 
when built, similar conditions are essential if success is to be 
obtained. A choice of captains, engineers, sailors, and other 
officials is desirable. Local and technical knowledge must be 
had, not only as to nautical matters, but on commercial and 
geographical points, Indeed, wherever shipbuilding and ship- 
owning has taken root and flourished the natural conditions are 
favourable, and the other conditions have taken many years to 
develope. No system of bounties, however lavish, can make up 
for their absence. As well might a farmer attempt by excessive 
feeding to make his calves and his colts full-grown animals 
before the natural period of growth was complete, or under 
conditions unfavourable to animal life at all. Forcing 
nature is sure to result in failure wherever tried sooner 
or later. Shipbuilding and shipowning in all countries where 
these industries are coddled com suffered from the bad 
times as much or more than in our own. Their present condi- 
tion is worse, and their future condition need give us no concern 
whatever. On our northern rivers shipbuilding is once again on 
the increase. Neither owners, builders, or suppliers of mate- 
rials are making any profit. But they are beginning again to 
be employed. And what is of perhaps more real importance is 
that our workmen are again finding occupation. In view of the 
extremely low price of the necessaries of life—that is, in view 
of the largely increased purchasing power of every sovereign 

id in wages compared with a year or two since—no workman 
in full employment is now in the least to be pitied. He is, 
indeed, as well off currently as ever. Retrospectively he is a 
sadder, and in respect of the future he should be a wiser man. 
Let us hope that the favourable turn which appears to have 
come may continue, and that before the present year closes 
shipbuilding and shipping may be fully restored to the activity 
and vigour which characterised them two years since. 


THE SOUDAN RAILWAY. 


THE construction of the Suakim railway has in its favour the 
direction by men accustomed to the work, and some of them to 
the di bles of hot and troublesome climates with diffi- 
culties sharpened by the doings of hostile natives. Messrs. 
Lucas and Aird have so very large a staff, and are so fully alive 
to the wisdom of employing the best men, that they have had 
no difficulty in ing a few from their extensive works in 
different p Mr. P. Ellis and Mr. C. Lucas, jun.— 
members of the firm—left Charing-cross station by the7.40 a.m. 
train on Friday, Feb, 20th, en route for Suakim vid Brindisi. 
ay will represent Messrs. Lucas and Aird until the railway 
work is in full swing. The permanent representatives of the 
firm who left by the same trains are Mr. John Blue, who, with Mr. 
H. L. Stannard, will have charge of the construction of the line; 
Mr. Arthur Beale, who will have charge of the telegraph and 
pipe laying; and Mr. H. B. Tarry, who will superintend at 
Suakim the receiving and forwarding of all material and stores 
required at the front. Mr. John Blue has served the firm on 
several important railway works in England, including the 
Maidstone and Sevenoaks Railway, and the Kettering and 
Manton Railway. Mr. H. L. Stannard has recently returned 
from the Brazils, where he has for about three years been 
engaged on the construction of the Natal and Noza Cruz Rail- 
way. Prior to that he was engaged for two years in the interior 
of Australia, where he went after having spent two years on the 
construction of the Putney Bridge (District Railway), and on 





the Acton and Ealing Railways. Mr. Arthur Beale has been for 
many years engaged for the firm on the Amsterdam Water- 
works, and on other similar undertakings. Mr. H. B, Tarry 





has recently had charge of a section of the Hull an 
Barnsley Railway, and previously he had cha:ge >of the 
works for the construction of Ipswich and Felixstowe 
Railway, and the Earl’s-court and bien f Bridge Railway. 
The men selected are only about one hi in number, though 
hundreds of Messrs, Lucas and Aird’s thousands of men have 
been anxious to be put on the work, and seem to have as much 
desire to have a brush with the Arabs as to construct the rail- 
way. It seems, however, that the en ‘aves 
expected to act as English navvies usually do w 

amongst natives like those of the Soudan—namely, want each 
of them to direct a small army of the natives. It is to be-hoped 
that the men sent out by Messrs. Lucas and Aird will not be 
hampered by red-tape notions of how to do railway work. A 
considerable number gathered at the station on Friday morning 
last, with those of the staff who left for Suakim, amongst whom 
were Messrs, C. Lucas, sen., John Aird, jun., W. Colson, A. C. 
Priestley, R. C. Barnard, W. Gill, H. B. Tarry, Mr. Arthur 


ly | Stannard, and oern others, either ean ae the firm or 


related to the trav 


INDUSTRIAL EXHIBITION AT SHEFFIELD. 


Ir was stated in Taz Encrvger last week that the Cutlers’ 
Company, of Sheffield, had under consideration a proposal to 
hold an exhibition illustrative of the handicrafts of that town, 
with a view to stimulating excellence of workmanship, as well 
as showing to the world progress which has been made of 
late years in every department of local industry. It is now 
definitely decided to carry out the scheme, and the Cutlers’ 
Company has made arrangements to that effect. The Duke 
of Norfolk, who is lord of the manor, has joined the committee, 
and given a contribution of £500 towards the object. The 
Cutlers’ Company grants the free use of the rooms of the 

tiers’ Hall, and has also subscribed handsomely towards 
meeting hemor yr of the Exhibition. It is expected that 

be interesting. i 


ig a for several racy heir eld, 

ol e trades goods throu; several distinct processes 
before being finished, and in this instance the exhibitor will 
compete in respect only of the i class of work - 
formed by him. Finished or unfinished, his work will by 
itself, depending on its own excellence, without regard to the 
other processes through which it may have to pass before com- 
pletion, The object of the Cutlers’ Company, its master—-Mr. 
J. E. Bingham—having initiated the scheme, is to encourage the 
artisans of the town to the highest possible skill in their 
various crafts. It is ex that the Exhibition will, in many 
respects, be a practical reply to the disparaging statements 


freely made regarding industrial p in Sheffield. Liberal 
money prizes are to be offered, and certificates for | work- 
povenn will also be given. It is probable that the bition, 


for which £1200 has already been subscribed, will be open for a 
month, from June 15th to July 15th. 


COST OF HAULAGE BY FIRELESS LOCOMOTIVES, 


THE paper read before the Institution of Civil Engineers last 
week on the Metropolitan Railway, by Mr. B. Baker, gave some 
acccunt of the fireless locomotives made, but not used, about 
twenty years ago for the working of the Metropolitan traffic. 
Years have gone by, and it seems now probable that the fireless 
locomotive will take a prominent place amongst tramway motors 
where the proprietors have spirit enough to adopt the system in 
full, so as to employ and keep in work a large battery of steam 
boilers. The system cannot work economically where but one 
or two locomotives are used, and the fixed steam boilers are idle 
the greater of their time, but there is perhaps no system 
better calculated to give good results where a complete set of 
plant is systematically employed. According to the statements 
of the Compagnie des Tramways du Départment du Nord, the 
cost of traction by the Francq-Lamm engines on the Lille and 
Roubaix line, during January last, was 0°195f. per car per 
kilometre or about 3°2d. per mile. This is given as equal to 
0°02f. per kilometric ton, or per 2200Ib., per kilometre, or say 0°3d. 
per ton per mile, while the cost per seat is given as 0°005f. per 
kilometre or 0°08d. per mile. These figures are higher than 
for previous months, January having been a very unfavourable 
month for working a rural line with heavy ients and sharp 
curves, with snow lying on the rails and ordinary vehicles 
seeking the rails for easy running. The tramway was, however, 
constantly and regularly worked, and the extra cost of haulage 
the only effect of the weather. 


OUR RAIL EXPORTS. 


THE decline in the rail exports noticed last year has continued 
in the first part of the present, though it is probable that the 
orders given out for large quantities for military purposes will 
influence the return for the next two or three months. In 
January we exported 1269 tons of iron rails, an increase of 
about 430 tons on the quantity for the corresponding week of 
the past year; but of steel rails we exported only 26,563 tons, a 
decrease from the corresponding month's quantity last year, and 
a decrease to the large amount of 12,000 tons, whilst it is very 
much more if compared with the quantity for the month of the 
year preceding. The fall in the exports of steel rails is marked 
both to Europe and to America. No steel rails were sent last 
month to the European countries that are specifically enume- 
rated, and the quantity to the United States, Mexico, and one or 
two other countries shows a decrease of some moment. In the 
value of the export there is not so much change, but it is 
remarkable that there is now little difference between the 
rt a value of Ao iron rails and that of the os oe va 

or the past mon e average was test on the of the 
former kind. It may be hoped that the long decline in the 
rail trade has now attained its fullest extent, and that there will 
be soon a recovery, though it must be acknowledged that the 
source is not quite so clear. But with the cheap rails that we 
have there should be soon more customers: and there would be 
if the political and financial outlook were more settled. 


THE AFRICAN INTERIOR SEA, 


Ir does not seem that Colonel Roudaire’s scheme for-an inland 
African sea is to be dropped in consequence of his death. A 
few days ago-a party of engineers and hydrographers eet out 
from Marseilles for Tunisia, charged with instructions to make 
all necessary surveys for the creation of a port in the Gabés 
Bay, at the embouchure of the Oued-Melah, where, says the 
Moniteur Industriel, the future canal destined to establish a 
communication with the Mediterranean will commence. It is 
also said that this expedition will be occupied in sinking i 
wells, and with a survey for a railway, which it is supposed will 
eventually be seen to be necessary. The expedition is directed 
by M. Commandant Landas, Professor of Topographie at the Ecole 
de Saint-Cyr, who is thoroughly conversant with all the work of 
the late Colonel Roudaire, who has sought permission to 
complete the survey and other work commenced by him. 

















Se eee ——— may obtain emerge 
which ve value in probable great importance of 
dark continent, but whether inland seas have sufficient value as 
obtaining conditions which could not be obtained by means 
which would not. involve the loss of so much land, is a ques- 
tion which will be discussed before the water will be permitted 
to enter the great tract of the Sahara, even if surveys show the 
scheme to be feasible. 








LITERATURE, 
Hilfsbuch fiir den ig Von ~~ Jonow. Berlin: Julius 


pringer. 1884. 
Taurs is undoubtedly the best hand-book yet compiled for 
the use of persons in the design and building of 
ships. It is comprehensive in its scope, exceedingly well 
arranged, and gives a amount of useful information 
in a comparatively space. Like all works of the 
kind, it claims no originality, except that displayed in the 
compilation and arrangement of facts and figures; but it 
surpasses all previous attempts in this direction in its 
cosmopolitan spirit and extensive research. An English 
version of the book would be likely to obtain a considerable 
ee and be welcomed in the drawing-offices of our 
yards. 

The work is arranged in five divisions. In the first is 

grouped a miscellaneous collection of useful information— 
Schpeneen yentoateeh of eciite-ank teengiinal coterie 
measures, parti weights materi 
and brief statements of a ical character relating to 
heat, chemistry, and galvanism. There is also a section 
on the elements of construction, or, as we should preferably 
deseribe it, the “designing of details.” 
_ The second division deals with the theory of shipbuild- 
ing—the principles of buoyancy and stability, as well as 
the methods of cal ing those elements in a design for 
a ship; the theory of the rudder; rules for estimating the 
seengress aeee for given speeds in steamships; rules 
for adjusti sail drawings of ships; the theory of 
wave motion in the deep sea; and the rules for the correc- 
tion of com deviation in iron ships. 

In the third division the practical side of ship construc- 
tion receives detailed notice. Rules for free and 

measurement; details of masts, rigging, anchors 
and cables, boats, artillery, &c., and other matters where 
experience is of value in the outfit of ships, are all dealt 
with in an admirable manner. 

Following this comes a division devoted to the propellin 
apparatus of steamships, which is an excellent summary - 
es ap pt practice, —— in eng with the mea- 
sures of engine-power, the various t marine engines, 
the rules in common use for Sollee the various kinds of 

ers, and the trials of steamshi The fifth 

last division contains a large amount of information 

as to the rules enforced in Germany and elsewhere in 
connection with merchant shipping legislation. 

This brief notice only indicates the great range of the 
information collected in this book. It is not to be 
expected that, in compiling and arranging such a mass of 
facts and some errors may not creep in; but on 
the whole, in accuracy as well as in quantity of informa- 
tion, the volume bears favourable comparison with any 
book of a similar kind known to us. 


Recommendations of United States Gun Foundry Board on Pro- 
Addition to the Establishments of the Gun Factories in 
_ the United States. 

Srxce the above was written, a supplementary report was 
transmitted to the Senate by President Arthur in a message 
dated 22nd December, 1884.* The Gun Foundry Board, 
consisting of the same officers as before, had been directed 
to (1) Prepare places for Gun Factories for the Army and 
Navy, for ordnance from 6in. to 16in. calibre. (2) To state 
whether guns should be made by the Government or by 
private firms, or by the two combined. (3) To find out 

the best method of ring steel for ordnance. 
The Board on} it to have distinct Govern- 
ment Gun Factories for the military and naval services, 
but that gun steel should be supplied from the makers of 


The Board 

‘ The itself up into two committees, one for 
the Army and one for the Navy Gun Factory. The gun- 
making establishment for the former is pro to be at 

Watervliet Arsenal, from plans 
Greenwood and Batley, Leeds, E: land 
wish. their factory to be at the Navy-yard, Washington, 
where it would be necessary to buy more ground, in order 
to obtain good foundations. Great assistance was derived 
from the study of designs of the new machines’ shop of 
American manufacturers. _Each committee gave a list of 
tools, &c., required, and estimates of cost. At least two 
years will be required to build and equip these factories, 
and some 2,000,000 dols. will be needed for the purpose ; 
but even that amount will not provide everything necessary. 
With regard to the supply of steel for guns, the Board 
received assistance from the secre of the American 
Iron and Steel Association, who addressed a circular 
letter, dated Ist November, 1884, to the leading steel 
makers in the United States, in which he wrote that “ the 
iasonant Soleen: Sera res eens an ee genet 
proposition to ish in this country the manufacture of 
ern steel guns, leads to the inference that this branch 
of the Government will, at its next session, take definite 
action, providing a liberal permanent appropriation for 
the supply of material for the manufacture of these _ 
It would appear that the United States are now deter- 
mined on —— as, although the Gun Foundry Board 
is very decidedly of the opinion that gun ial should 
be developed in their own country, the English firm of 
Sir Joseph Whitworth and Co. have received orders for 
the steel for of 10in. calibre, which cannot yet be 
made in America. A sum of not less than 15,000,000 dols., 
in addition to two millions already mentioned, is aan 
by the Board as sufficient to cover the cost of guns 





* See also “ Questions of the Da: 
Defence.” By W. H. Jaques, a 
Lendon. 1885, 
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for the next six and a-half years; but certain annual 
— are not included in this amount. 

t is proposed that the steel makers of the United States 
who may agree to supply the Government are to deliver 
yearly a certain quantity for each calibre, the time of 
delivery for the smaller natures to begin at not less than 
eighteen months, and for the larger ordnance not less than 
three years, from the date of the acceptance of the contract. 
These considerable periods are doubtless allowed to enable 
the makers who may take up the contracts to have time 
to erect the necessary t. manufacture of armour 
is also pro It thus appears that the Government of 
the United States seriously a a large expendi- 
ture on the newest and heaviest ordnance, At the present 
time the need for numbers of modern heavy — is much 
felt in England, and they are now in — production. 
The action and the proposals of our American neighbours 
cannot fail to be of interest. 








PRIVATE BILL LEGISLATION. 


Tue first few days of the resumed session have produced un- 
usual activity in regard to private measures before Parliament, 
and also with respect to the general subject of private bill 
legislation. A considerable number of Bills has been read a 
first time, and in other ways put in readiness for progress ; and 
an important debate has taken place upon a proposal to re- 
arrange and reform the existing method of dealing with these 
measures. The usual report of the Board of Trade upon the 
various Bills presented for the session has likewise been issued, 
and this document officially confirms an observation we made 
some weeks ago, by stating that the Bills of the present session 
are not so important, either as regards the convenience afforded 
to the public or as regards the expenditure of capital, as those 
of last year and many previous sessions. Of railway, canal, 
tramway, and general Bills, there are 203 as against 227 last 
year, and the total amount proposed to be raised is only 
£54,527,189, or a decrease as against last session of £12,753,477. 
The Railway and Canal Bills number 132, of which 93 propose 
the construction of new works, while existing com = 
mote 97 schemes with the object of making 148 aiken of ine, 
for which purpose £15,661,026 must be raised. At the same 
time, there are 35 proposals by new companies for laying down 
nearly 400 miles—including one canal 35 miles long—for which 
the capital required is £28,726,963. Then there are 22 Tram- 

projecting the construction of 122 miles, and the 
raising of £2,202,250. The eight Subway Bills lodged proposed 
works 12 miles only in length, but an expenditure of £4,150,000; 
while the 10 Gas Bills involve £620,000 new capital, and the 
31 Water Bills £3,166,950. Besides these Bills there are 34 
applications for Board of Trade provisional orders, one being for 
ic lighting, proposing to raise new capital to the extent of 
£754,574. 

A first step with regard to Private Bills when once Parliament 
has met is the division of the work between the two Houses in 
regard to the initiation of the measures, so that both branches 
of the Legislature may make progress at the same time. The 
settlement of this point devolves upon the Chairman of Ways 
and Means—Sir Arthur Otway—and the Chairman of Com- 
mittees in the House of Lords—the Earl of Redesdale, and they 
have decided that 84 of the total Bills shall originate in—that 
is, first come before—the House of Lords. Of these, 56 are 
lish, 17 Scotch, and 11 Irish, and among the numbers are 

ill, the Albert Palace Association 
and Railways Bill, the Columbia Market 
w Corporation Water Bill—the 


i 
ve 
E 
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Loch scheme, ich we described last week—the 
Thames Water Dock Bill, and the Southwark and Vauxhall 
Water Bill. Several Bills which have been for various 


i and South Coast Tramways Bill, will not 
this session. The Islington and City, and the. Marble 
erred, with some 


presented, while one hon. member has undertaken to move 
rejection of at least half-a-dozen of them upon the motion 
second reading. These have for the most part come from 
agricultural and trading bodies, and the Associated Chambers 
of Commerve have also resolved to oppose the Bills. 


oF 


vi 
and to carry out the other projected improvements in 
that locality. He urged the importance of the Government 
offices being concentrated as near the Houses re 
possible, and protested against private persons being allowed to 
their own way euch an undertaking as this, and to 
secure the best sites in the neighbourhood. The Earl of Rosebery 
explained that the Government had no intention to empower 


any private company in the manner suggested, and that as a | place 


matter of fact the Government had nothing to do with the 
Private Bill now before Parliament. He admitted that it might 
be desirable for Government to take up this matter, but he did 
not think that if. public interests were properly protected the 
Government need offer any opposition to this scheme. To this 
the Earl of Redesdale retorted that the present proposal was 
most mischievous, and insisted that such a work as this ought 
to be undertaken by the Government. There the matter 
dropped, but the conversation imparts a new interest to the 
contemplated improvements at Westminster. Among the other 
Bills which have already passed their first stage in the Commons 
are these :—King’s-cross, Charing-cross, and Waterloo Subway; 
Limehouse Subway—extension of time; Lower Thames Valley 
Main Sewerage; t’s Caral, City, and Docks Railway ; 
London and Black Railway ; London, Tilbury, and Southend 
Railway; Maidstone Water, Clapham and City Subway ; 
Greenwich and Millwall Subway ; East London Railway ; Liver- 
—~s Improvement ; Metropolitan Railway ; London and North- 

estern Railway ; Mi Railway—additional powers ; North 
British Railway; Great Northern Railway—various powers ; 
Metropolitan Board of Works—“ to confer various powers on 
the Metropolitan Board of Works with to the making of 
a certain new street in the parishes of St. w, Holborn, and 
of St. James and St. John, Clerkenwell ; the establishing and 








regulating of ferries across the river Thames at Woolwich and 
Greenwich ; the providing of recreation grounds for the public ; 
the removal of and obstructions in the streets in the 
metropolis ; and for other purposes;” Brighton and South Coast 
Railway—-various powers; Hull, Barnsley, and West Riding 
Junction Railway and Dock ; London and South-Western Rail- 
way—various powers ; Channel Tunnel—experimental works— 
to authorise the South-Easterr Railway Company and the Sub- 
marine Continental Railway Company, either time or jointly 
with other companies, to maintain and continue experimental 
works for a tunnel beneath the Straits of Dover, a for other 
urposes ; Birmingham Electric ting ; London Central 
ubway ; Metropolitan Outer Circle Railway Bills. 

With respect to the Manchester Ship Canal Bill, an unusual, 
but very practical suggestion has been made, and is not unlikely 
to be adopted. Mr. Jacob Bright, one of the members for 
Manchester, reminded the House of Commons that the Bill of 
1883 was passed by the Commons Committee, but rejected 
by the Lords, and that last year’s Bill met with posdiacly the 
contrary fate, and raising the consideration whether the present 
session was likely to give sufficient time for two separate 
inquiries, he suggested that the best plan would be to send the 
Bill before a joint committee of the two Houses, Sir Arthur 
Otway, Chairman of Committees, pointed out that the Bill, 
having now been ordered to originate in the other House—as 
mentioned above—any proposal for a joint committee must also 
originate there. At the same time, he frankly confessed that 
he thought it would be wise, and in accordance with several 

refer the measure to a joint committee, and if 
the suggestion were definitely advanced, he would gladly help to 
carry it out. Soclear an opinion from an authority of such 
= is not likely to be disregarded, and certainly the adoption 
of this course would greatly simplify the next effort to carry 
the Canal Bill through. 

The debate to which we have referred arose in the House of 
Commons on Wednesday upon a Bill brought in by Mr. Craig 
Sellar to alter the present mode of dealing with Private Bills. 
After several hours’ discussion, in which the Chancellor of the 
Exchequer advised that so large a project should be left toa 
new Parliament, while Sir Lyon Playfair, ex-Chairman of 
Committees, warmly supported the proposal, the Bill was 
rejected by a large majority. But the scheme is almost certain 
to be revived ere long, and it may just be worth while to 
mention that the Bill proposed to abolish the present system of 
a double inquiry upon every Bill—that is, by both Houses—and 
to delegate the execution and settlement MY ‘private schemes to 
three judges, to be called Judges of the High Court of Parlia- 
ment, at a salary of £5000 a year each. They should be 
invested with all the powers necessary for a complete investi- 
gation, and should then be required to give the reasons for their 
decision to Parliament. They were further to have power to 
sit in any locality affected by a Bill under consideration, and 
generally to do all and more than what has hitherto been done 
by the Select Committees ; while at the same time Bills would 
go through the preliminary stages in the same way as at present, 
and return to the House for third reading, so that Parliament 
would have final control over them. In support of his proposal, 
Mr. Craig Sellar cited several high authorities, and strengthened 
it by showing how the recent growth of parliamentary work 
had gone beyond the capacity of members, The debate was 
interesting, though the subject is by no means new, and was 
valuable in eliciting a very general opinion that before long 
something substantial must be done to facilitate private 
legislation. 


DRINKING WATER FOR THE SOUDAN. 


Tue large cable steamer Calabria, chartered by the Admiralty 
from the Telegraph Construction and Maintenance Company, 
has been fitted with what is considered to be the largest instal- 
lation of condensing machinery ever put in one ship; it is for 
the purpose of converting the sea water at Suakim into drink- 
ing water for the troops and others employed in the expedition. 
This installation of condensing plant will include no less than 
ten distillers with filters attached, each distiller or condenser 
being capable of producing 6000 gallons of cold water every 
twenty-four hours, or a total of 64,000 ions per day. For 
supplying the steam necessary for this, two main boilers, 
which are about 1100 indicated horse-power, will be kept at 
work evaporating salt water, and an auxiliary boiler of about 
200 indicated horse-power will be used for supplying steam for 
the circulating pumps. The pumps are three in number, each 
throwing 16,000 gallons per hour, two to be used, the third being 
in reserve, in case repairs are needed by either of the others, 
The condensers are of the Com: m type, invented by Mr. 
John Kirkaldy, of West India -road, London, and illus- 
trated in THe Encrnezr 3rd July, 1883. The favourable 
opinion we then expressed has been confirmed by subsequent 
experience, over 400 having been sent out last year. The gold 
medal was awarded for them at the recent London International 
Exhibition. The machines are most simple in construction, and 
the fact that the whole of them on the Calabria occupy only a 
deck space of 21ft. by 18in., with ample room allowed to get to 








in- every part of them, the inclusive weight being 33 cwt., will give 
t. 


some idea of the compactness of the arrangement. The instal- 
lation has been fitted up by the owners for the Tt 
under the direction of the superintendent engineer, Mr. Crook, 
who has been assisted by Mr. Thompson, of the makers’ firm, 
who was placed at Mr. Crook’s disposal by the Admiralty. The 
time from receiving the condensers to the trial having been ten 
days, will show that Mr. Crook has lost no time in completing 
the work placed in his hands. The official trial and test took 

on ontay afternoon, the machines being inspected for 
the Admiralty by Mr. Inglis, one of their engineers, and there 
was a large and distinguished company present to witness the 
production of the water and its passage into the enormous cable 
tanks, which will contain when filled 750 tons, and be supple- 
mented by forty-eight additional 400 gallon tanks, so that 
20,000 gallons can be at any time sent on shore in boats for use. 
The trial was most satisfactory, the surveyor bac pare himself 
highly pleased with the result, which fulfi requirements ; 
and attention was called to the dirt arresters, which are contri- 
vances fitted for the purpose of preventing anything but pure 
steam entering the condensers; their efficiency was proved 
during the trial, as come red lead from the steam pipe joints 
did not enter the tube coils, as it would otherwise have done ; a 
tray drawn out was cleaned and replaced ; the joint, capable of sus- 
taining a pressure of 200 1b. on the square inch, being made with 
a single nut, the removing, cleaning, and refixing being performed 
in less than a —_. = wag A site Chocks ee Mr. 
Pender, Captain Halpin, Captai A and others, 
was present, was 80 crete por the results obtained that he 
directed Mr. Thompson to put in hand additional condensers 
for 10,000 Loe per day, and fit them in the steamship 
Magneta, w like the Electra, also owned by the Eastern 
Telegraph Company, is already fitted with a 4000 gallon Com- 
pactum condenser. 
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THE EDISON-HOPKINSON DYNAMO. 
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In our issue of 23rd January we shortly described a test of 
an Edison-Hopkinson dynamo made at the works of Messrs. 
Mather and Platt, of Manchester. We now give full details of 
this specially interesting and severe test, along with drawings of 
the machine. 

The dynamo subjected to test is designed for a load of 
250 ampéres, with 55 volts bet the terminals, running at a 
speed of 900 revolutions minute. This is equivalent to 
feeding 250 Swan lamps of 20-candle power. As seen below, 
during the test the speed varied from 920 to 927 revolutions, 
the current from 273 to 278, and the electro-motive force from 
54°6 to 55°5, so that the test load was considerably in excess of 
the designed working load. 

Fig. 1 shows a side and an end view of the machine with a 
section of the armature, and also the characteristic curve. The 
leading dimensions are marked on the drawing. The machine 
is compact; at least it occupies very little floor space for its 

wer, its outside dimensions being 56in. by 36in. and 60in. 

igh, and its weight 32 cwt. The magnet cores are of ——— 
iron 9}in. di . The magnet coils are llin. outside dia- 
meter and 24in. long, there being the same thickness of wire 
wound on throughout the whole length. The commutator has 
40 bars insulated by mica plates. It is 54in. diameter and bin. 
long. There are two brushes on each side, each made of round 








mw fe : ms 4 


wire laid in a pile about fin. thick. The two pairs of brushes 
can be adjusted rotationally to minimise sparking inde- 
ndently of each other. After a three weeks’ severe work they 
worn less than jin., and were showing no sparks at all, the 
commutator surface being perfectly smooth and ungrooved. This 
is effected by giving the shaft and all that it carries an oscilla- 
tory end motion, The collars are placed so as to give the 
desired amount of end play which is set up and maintained by 
the slightly irregular pull of the belt. The oscillation is 
regulated and steadied by a plate + oy —not shown in the 
drawing—that presses on the end of the shaft with a force that 
can be regulated by a set screw. The commutator bearing is 
84in. long by lfin. diameter, and that at the pulley end Qin. 
long, the shaft being 2in. These are oiled by drop lubricators, 
and keep remarkably cool during the long continuous run, 
seen from the day-to-day record given below, the temperature 
of the pulley bearing varied from 26 deg. to 37 deg. Cent., 
and that of the commutator bearing was usually about 2 deg. 
Cent. higher. These temperatures went up and down with the 
temperature of the air in the room, a lusive proof that the 
bearings worked well, their temperature being —, 10 deg. 
Cent. higher than that of the air. sap mes lowest 
bearin dace gered Aons on the last day of the run. 

It is worth noticing that the pulley bearing was cooler than 
the other, in spite of its having a very much heavier pressure on 
it. This is due to the heating of the other bearing by conduc- 
tion from the commutator, which of course rises to a much 
higher temperature in consequence of the rubbing of the brushes. 
The commutator temperature was from 70 deg. to 75 deg. Cent., 
while that of the brushes lay between 60 deg. and 70 deg. Cent. 
While we were present the lubrication was at the rate of forty 
—< oil per minute to age EE 

armature {is what is called 10in. by 10in., its actual 
outside diameter being 10}}in., and the pole pieces being bored 
to 10}{in., thus leaving yyin. side clearance. armature core 
is built up of 28 b.w.g. iron plates insulated from each other by 
sheets of unprepared paper. There are 500 of these plates in 
the 10in. length, the 28 b.w.g. pean ny Me ‘Ol4in. thick- 
ness, These plates, instead of being held by bolts piercing the 





plates from end to end, which method destroys good insulation, 
are clamped in place by two large stiff washers or loose collars 
on the shaft, one being screwed up on a screwed part of the 
shaft against the other, The shaft itself is well insulated from 
the plates. These plates are wound over with cotton-covered 
wire of about 16 b.w.g. to a depth of about fin. “ 

In a larger size of dynamo of the same type designed for 
110 volts, to feed 500 Swan 20-candle ro lamps, the magnets 
are of nearly rectangular sections, with large rounded corners, 
llin. by 19$in., and 24in. long in the coiled part; the armature 
is 10in, diameter by 20in., and the commutator 5}in. diameter 
by 8in. , with three brushes on each side and forty bars 
with mica ion. The journals are 10}in. and 12in. long. 
Both of these have the magnets shunt wound, no advantage 
being found to accrue from compound winding owing to the 
low armature resistance. In the smaller machine used in the 
test, the magnet resistance is 7°54 ohms, and that of the arma- 
ture is 0°009 ohm. The characteristic curve is given in Fig. 1, 
the horizontal scale giving the current through the magnets, 
and the vertical the electro-motive force between the terminals. 
It has been calculated by reducing to a speed of 900 revolutions 
per minute from the following measurements :— 


Speed. E.M.F. Current. E.M.F. 
Revs. per min. Volts at Amptres through — to 
OBB ce ce ce GBB ce ve oe 4 1. oe oe 687 
Tae ce es so “MR co co cs’ CUM sd ce co BO 
TH ck ae es SES ee we ce Os rs ee 
SHB ay ce ce SEB oe ct ot OD ce oe ot OO 


In the test, lamps were not employed as external resistance. 
For these were substituted boxes of strip iron with large surface, 








giving free access to the atmosphere, so that the temperature and 
resistance kept nearly constant, this resistance being almost 
exactly 2 ohms. 

From the measurements the following have been calculated :— 


Watts. H.P. Percentage. 
Total electrical horse-power developed 16,250 .. 21°78 .. 100 
” im magnets .. .. .. « 400 .. 0°54 .. 2°4 


” oo 6 GFmpature 4. 1c os oe 720 .. 096 «. 45 
Useful power in external circuit.. .. 15,130 .. 20°28 .. 93°1 
The mechanical horse-power delivered by the belt was also 
measured by a Siemens belt dynamometer. As between the 
belt horse-power and the total electrical horse-power, the effi- 
ciency was found to be about 93 per cent. As between the belt 
power and the useful electrical power, the efficiency would, 


As | therefore, be about 86 or §7 per cent. 


Throughout the test a continuous indication of the electro- 
motive force between terminals was given by a Thomson graded 
potential galvanometer, and the current was also read at 
intervals of one hour day and night by means of a Thomson 
graded current galvanometer. The bearing temperatures were 
taken by thermometers placed in mercury cups. The speed of 
the engine was continuously indicated by a tachometer, whose 
readings were checked from time to time by taking the dynamo 
speed by a revolution counter direct. 

The test was on December 30th, 
five, twelve, and twenty-four hours from the i 

The readings 


i ing taken at 
ing of the 
run, were :— 
Commu- 
Tem; Pulley - Arma- Commu- 
bent. ROOM. Dearing. ponring. woe tere, tater 
After 5hours’run.. 17 .. 35 .. 36 .. 88 .. 76 .. 70 
After12hours’run.. 20 .. 36 .. 84 .. 83 .. 84 .. 
After24hours’run.. 15... 30 .. 29 .. 83 .. 76 .. 74 
The machine was then run continuously until January 6th, 
stopping only ten minutes each day to read the temperatures of 
the armature and commutator, and during Sunday. On J: y 
6th the armature was taken out, examined by Mr. Blackburn, 
and found uninjured in any respect. The armature being re- 
a fourteen days’ continuous run absolutely without 
was commenced. At ‘the end of this run the armature 








was still found uninjured in any way, either by swelling, 
charring, or breaking in the insulation of the plates. The con- 
ditions of this test were specified by Messrs. Albright and 
Blackburn for the Edison and Swan Company, and it was super- 
vised and constantly watched by them and their representative, 
Mr. Creagh. Most of the i were taken hourly. The 
following is a réswmé of the , consisting of the readings 
taken at the end of each day, and of the temperatures of arma- 
ture and commutator at end of the fourteen dys’ run. 
These latter were taken immediately on stopping, and again 
half an hour after stopping, They could not be taken, of course, 
during the run; and, of course, these temperatures could not 
be read for perhaps a couple of minutes after the instant of 
stopping. During this short lapse a certain amount of cooling, 
of course, took place, but seeing that the rate of cooling was 
only 9deg. ies the cane of the areneture snd’6 deg: tu that of the 
commutator in the course of half an hour, it is evident that the 
temperatures while running could not be more than a fraction 
of adegree above those recorded. During the last day of the 
test, however, the room was specially cool, and eis Seo 
10 deg. lower than their previous maximum. Therefore it is 
fair to infer that the armature temperature on, say, the 10th of 
January must have been nearly 100 deg. Cent. : 

















Temperature of 
viel og | fy [ig = 
Date. | Speed. Ay 2 es Haas S .8 
a5°|°3 | gs |B#| 2 | 88 
& is) =] 
deg. C. ig. S . C, » Cr 
January 6 920 273 55°5 20 i ag, 
” 7 920 276 54°9 23 55 34 84 
” 8 925 273 54°9 23 55 32 32 
99 9 927 275 54°7 23 54 33 33 
» 10| 926 278 | 54°9 23 56 37 85 
» dal 926 275 54°6 19 55 32 34 
o 12 921 276 54°6 20 53 30 32 
» 18 926 273 54°6 19 51 29 31 
» 14| 92 275 | 54°6 18 52 28 82 
» 15| 924 975 | 54°6 17 50 380 32 
ao 16 £25 27 54°6 23 53 32 32 
eo 922 275 54°6 21 51 31 32 
» 18 922 275 54°6 21 50 29 31 
o 2 921 75 54°6 20 49 20 32 
n 2 | 923 275 | 54°6 18 50 26 $1 























The final readings were: 
Armature, at the end of the run, 90 deg.; commutator, 79 deg. 
» half an hour after stopping, 81 deg.; - 73 deg. 
Norsz.—The tem ture under the heading magnets is that of the 
thermometer han; over the armature between the two magnet limbs, 
about lin. from coil. 








PECK’S RELIEVED SLIDE VALVE. 
In illustration of our remarks in our leading article of Febru- 
6th on this subject, we publish to-day three views of a new 
reli slide valve designed by Mr. Ed. C. Peck, of Old 
Charlton, having for its main object the reduction of friction, 
but possessing besides this other peculiarities. Mr. Peck’s 
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proposal aims at the root of the evil, as instead of fighting it with 
any kind of complicated appliance, most of which, as we pointed 
Fo dpe ras, down as well as increasing tte moving 

ight ; he avoids it by removing the exhaust opening out of 
the line of motion and allowing the valve to partly rotate ona 
pivot pin placed in a position nearly or quite coinciding with 
the centre of the exhaust orifice. This pin is placed preferably 





on the edge of the exhaust orifice furthest from the valve, so 
as to obtain the greatest leve: without increasing the small 
movement of this part of the valve. 

The valve, as may be clearly seen, consists of a simple 
—— with one face, and the exhaust steam is re- 
mo from contact with the cylinder barrel, while the 
valve face is brought close up to the cylinder and the 

















designed 
1, 2, 3,4, and 5, Fig. 1 
sheave 
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35-TON STEAM CRANE, ABOUCHOFF STEEL WORKS, ST. PETERSBURG 
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whole cylinder casting considerably simplified. It may be | 
wee out that besides being a very light valve, only half of 
ts weight requires to be moved. In another arrangement 
valve spindle is jointed direct to the valve without the inter- 
position of links. and the pivot pin is removed, the end of m4 
valve at the exhaust end being merely guided 
The valve has thus, besides its up-and-down motion, a slight 
transverse motion equal to the versed sine of the arc through 
ag ot pie The effect of this, it is claimed, is to produce 
a perfectly smooth face. The power required to work this 
valve is reduced just in proportion to the reduced travel of the 
valve over the pal eed orifice, 








THIRTY-FIVE TON STEAM CRANE, es 
STEEL WORKS, ST. PETERSBURG. 
Ix Tue Encrneer of 31st October, 1884, it was stated that 
Admiral Kolokoltzoff, the manager of the Abouchoff — 
Works, had found it necessary to increased lifting po 
for handling the increased size of guns, and a 150-ton eceiling 
crane, made by Messrs. Easton and Anderson to meet this want, 
was described. In the development of the manufacture of large 
guns, it has become necessary to provide means of tempering the 
internal steel tubes of the guns. For this purpose Admiral 
a determined to arrange the furnaces and 
oil annealing tanks round a revolving steam ji 
would command them all. Messrs. Easton and 
and made = crane, which is illustrated by Figs. 
ing a side elevation, with double 





being 
falling block for 35-ton lift. Fig. 2 shows the single 
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sheave falling block for 20-ton lift. Fig. 3 shows the hook at 
the end of the wire rope without a falling block for 10-ton lift. 
t the | Fig. 4 is a front elevation, and Fig. 5 a plan of the crane. The 


crane is of the ordinary tubular form, constructed of iron plates 
and angles, with a radius of sweep of 23ft. 9fin. to the centre of 
the hook of the falling block and 25ft. to the centre of the hook 
when no falling block is used. Theheightof theundersideof the jib 
head above the ground is 50ft. 9in., and the clear lift above the 
ground with the falling block in use is 44ft. The toe of the 
crane is made of cast steel, and rests on a hardened steel disc 
dropped into a cast iron step which is let into a large block of 
granite eureriy a en cinta poaninigaversnonnin Ee, 1, 
At the ground level a cast iron circular roller path is built into 
d a corresponding one encircles the crane 
post ; a ring of live rollers being placed between the two. An 
iron platform is built round ate yd to carry the boiler, coal 
bunker, and feed-water tank, and the attendatns. This plat- 
form is open all round, but covered with an iron roof to protect 
the attendants from the hot oil which is apt to be thrown up 
out of the tank when the hot ee into > tae 
hoistin; is on ti ts) e post, an 
cieliag eer in front of i, whilst, the engines are fixed to one 
“eae —_ There is part ope Soe” nak for hoisting and 
lowering, and a separate pair for circ! Each pair transmits 
tab gener by Woah aero the crank shaft, and is made to 
reverse by means of a reversing slide valve, changing the steam 
and exhaust. The circling engines communicate motion 
vertical shaft carrying 
which gears into a spur 
path casting. Hand gear is 


toa 

a -pinion at. its lower en 
Seen eid to the fixed roller 
provided in case of need, 


Arrangement for 


| Arrangement for 20 Lon Loacl 
35 ton load one sheawe only uv 

| two sheaves trv falling block. with 2 
falling block cast iron distance preces 
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The hoisting gear consists of two pair of tooth wheels only— 
pair of bevel ‘wheels from the crank shaft to first motion shaf 
and a pair of spurs from this to the barrel shaft, Hand gear 
provided in case of need. A brake is fitted to the intermediat 
shaft, with a handle to work it suitably placed on the platform 
The load is lifted by one of Bullivant’s oye flexible 44in 
steel wire ropes, 265ft. long. For the full load of 35 tons 
double sheave falling block is used, with four parts of rope t 
carry the load, as shown in Fig. 1. When less power is require 
one of the sheaves is removed from the falling block, and the 
load is carried by two parts of the rope only, as shown in Fig, 2. 
This is called 20-ton purchase. Finally, the falling block 
may be removed altogether, as shown 3, and a single 
= of the rope as Loa for what is called the 10-ton purchase, 

will not be necessary to change from one purchase to another 
often,: nor at short notice; hence this arrangement has been 
adopted by preference, and the gearing left as simple as possible, 
which is an advantage at the quick speeds the crane is made for. 
The steel tube, which is to be tempered, is lowered into a suit- 
able furnace. When sufficiently heated it is lifted quickly out 
of this furnace; the crane is turned a little, to plumb the 
neighbouring oil tank; and the tube is then lowered as quickly 
as possible into the oil. In hoisting the engines make 100 revo- 
lutions per minute, and the speed of the single rope for the 
10-ton hoist is 44ft. per minute. The 20-ton hoist is therefore 
premre at 22ft.,and the 85-ton hoist at 11ft. per minute. 

is effected by the engines, which can be allowed to 

run at 250 sean minute; and the speed of lowering 
for the three powers er be 110ft., 55ft., and 274ft. per 
minute respectively. 
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and thence westward alo: 

seen anv ine Gapemnuenead 
House, an e m an Boar 
Works should be invited to join with the two companies in widen- 
and Great Tower-street, and in the construction of 
ween Mark-lane and Trinity: 

ted joint engineer with Sir John H 
t addition to the project was an extension eastward to join 
the East London Railway, so as to serve the large population of 
East and South London. 

After describing the route of the line, the author observed that 
the term ‘Inner Circle” was somewhat of a misnomer. -The 
Metropolitan and District railways formed an u 
rather than a circle, and the eastern portion of the ellipse was so 
flat, that the two lines were approximately parallel and near to 
each other for some distance. A‘ 

The Parliamentary estimate was, for the railway and land, 
£2,365,261; for street widenings and a new street, £929,412 
lengthy negotiations, it was agreed that the Me 1 ; 
Works should contribute £500,000, and the Commissioners of City 
Sewers £300,000, towards the undertaking. The works 

gust, 1882, and were completed and 
traffic—together with the Whitechapel extension—in Octo! 

The location and setting out of a railway amid such a 
of streets, churches, railway stations, warehouses, shops and offices, 
between Mansion House Station and the Tower of London, invo}ved 
uestion of a few inches 
could or could not be 


Eastch d 
THE INSTITUTION OF CIVIL ENGINEERS. Sotes Casegangie satlueg ob Mansion 
THE METROPOLITAN AND = aed DISTRICT RAIL- 


on Tuesday, the 17th of February, Sir 
-R.S., President, in the chair, the first 
Metropolitan District 


At the ordinary meeti 
Frederick J. Bramwell, 
read was on “The Metro 
” by Mr. Benjamin Baker, M. Inst. O.E. 

In this paper the author commenced with a brief account of the 
early history of the undertaking, its gradual development and 
like matters not of a strictly engineeri 


uare. The author 





r eatures of the line, its 
gradients, tunnels, sewer-crossings an 

works, The first length of Metropolitan Railway constru was 
that from Paddington to the City. In 1814, Paddington was 
Edgware-road, about a mile 
Forty years later the Act of Parliament for the 
railway from Paddington to the City was obtained, and thirty 
before the whole of the “Inner Circle” Railway 
The original intention was to work the Metro- 
ilway by hot-water locomotives, burning no fuel and 
condensing the steam; consequently no special 
It was also thought that 
20 tons inclusive of passengers would be the heaviest that could be 
usefully employed. At present the trains weighed 120 tons, and 
as they were hauled by coal-burning locomotives weighing 45 tons, 
it was hardly a matter for surprise that 
required on certain portions of the line. In 1860, Mr. Fowler, 
Past-President Inst. C.E., had a special experimental locomotive 
built by Messrs. Stephenson of Newcastle, but it did not prove a 
success. The engine had a small fire-box, a large mass of fire-brick 
stowed away in a chamber in the barrel of the boiler, and an 
injection condenser with air pump. When the line was 
January, 1863, it was work 
with condensers. The engines were six 
locomotives, having four coupled wheels 6ft. in diameter, and 
cylinders 16in, by 24in. The present engines were eight-wheeled, 
and had four coupled wheels 5ft. 9in. in diameter, and cylinders 


The contour of the ground traversed by the “Inner Circle” 
recognisable, owing to the surf: i 
densely covered by buildings of varying heights, and the nat 
being converted into sewers. In early historical times 
ll on which the City stood was fronted by a wide 
stretch of tidal marshland, and flanked by the Fleet river and the 
Wall brook. West of Westminster the river extended inland at 
least a mile, forming the swamps of St. James’s Park, Pimlico and 
To the north extended the rising ground culminating in 
the heights of Hampstead and Highgate, and the lesser heights of 
Campden Hill, Primrose Hill and others. The highest 
traversed by the railway was at Edgware-road, an 
near Victoria-street, Westminster, the respective heights being 
103ft. and 8ft. above ordnance datum. Between the spurs of the 
northern heights ran the West Bourne, the Ty-Bourne and other 
minor streams now converted into sewers, which crossed the railway 
at Baker-street, Warwick-road, Sloane-square, Kin; 
other points, in iron tubes ranging in size up to 14ft. by 11ft. The 
hysical features of the ground, and not the presence of buildings, 
ed the gradients. On the south the rail level was 13ft. 
below Thames high water, on the north 60ft. above it, and, as 
the ground dipped from north to south at a steeper slope than was 
admissible on a railway, deep cuttings and tunnels were necessitated 
on the eastern and western portions of the circle, and gradients of 
1 in 70 and 1 in 100 had to be introduced. 
character of the ground cut thro 
were met with in the City and at Westminster, about 50ft. of mud 
and silt at Charing-cross, and layers of peat were found at i 
depths in the swampy ground of Westminster. 
section, however, was a river drift deposit of gravel, sand and 
brick-earth overlying the London clay, which deposit was found 
alike in Westminster at a level of 8ft. 
103ft., above ordnance datum. 
floods indicated that the gra 
at a time when the mammoth 
roamed about the valle 
The yn 4} oes of 
gauge, and the remaini 
tive widths of tunne! 
Where a junction 


commenced in Au 
made for ventilation. 


anxious cy ean : reget 
im nt and expensive S 
The course of the railway being approximately parallel 
tothe Thames, many important sewers were of necessity intersected 
In all cases the sewers had been carried under the | 
resorting to inverted syphons; but there had been important altera- 
tions of the sewers themselves. It was also necessary to construct 
a new sewer on both sides of the railway throughout its course in 
Cannon-street and Great Tower-street, and a portion of Eastcheap. 
The old sewer down the middle of the road was removed to leave 
room for the railway, but it had to be kept in use, or temp 

, until the new sewers were finished. 
Upwards of 300 new connections between the drains of the houses 
These sewer works added greatly 


additional ventilation was 





-wheeled broad-gauge tank 


troughs had to be employed 


and the sewers had to be made. J 
to the difficulties of carrying out the railway. 
The sections of the covered way, which was 
partly of girder work, were then described. 1 
beneath the foundations of buildings for underpinnin 
about 4ft. long. After the holes had been carried to a good founda. 
tion, they were filled with Portland cement concrete, and allowed 
to stand for thirty-six hours. The top portion of the underpinning 
was executed in brickwork in Portland cement. 
exception there was no ——— or damage to _— of a —. 
pinned buildings. One work of underpinning was the grani ie 
liam rted upon a granite pillar finely jointed, 
tion of lime concrete. 
interest was the carrying the railway beneath the warehouses on 
the south side of Great St. Thomas Apostle and Cloak-lane without 
pulling them down. This was accomplished by gradually inserting 
ions of the side walls, turning the arch of the tunnel 
termediate between the party walls, and finally by uniting the 
lengths of arch through the party walls. Another 
was the carrying of the railway beneath the old viaduct of}the Black- 
The foundations of the old viaduct were removed 
ing was substituted, without disturbing the structure 
with the traffic of the Great Eastern and Tilbury and 


An im t of the work of constructing a railway through 
the heart of the Olty of London was the temporary works for keep- 
5 first operation was to lay down 

at night, over such a length of street as could be safely undertaken 
with a certainty of the operations being finished before 6 o’clock in 
the morning, the cross timbers 
These were 12in. by 12in., and p' 


Railway was not easil 


of King William IV., sw 


h, about 24ft. of ruins and dust ing the street-traffic open. 


from one side of the street. 
4ft. apart, from centre to 
Upon them were laid 4in. planks longitudinally with the 
way, and on the top of these 3in. 
The next operation was to 
from it cross-headings, 
walls of the houses. 


» and in Marylebone at at right angles to the 
ive the main-heading, and 
to approach the backs of the cellar- 
walls were then broken through, and 
access was thus obtained to the foundations of the front walls of 
the buildings without disturbance of the roadway or fout-pavement. 
Where there were no cellars 
front walls, and a side heading was driven parallel to the houses. 
From the side-heading, or else through the cellars, underpinning 
meath the foundations, and the concrete 
When the underpinning 


remains 
vel must have been deposited 
rhinoceros, and hippopotamus 


etropolitan Railway were laid with mixed 
4 miles with narrow 
and open cuttings being 
droog Aas lines in covered 
way a “‘bellmouth” was constructed; that at Praed-street had a 
wrought iron elliptical top 28ft. 6in. wide at one end, and 60ft. at 
the other, the structure much resembling the inverted hull of a 
Where there was not sufficient d 
covered way, cast iron girders were as a rule ado 
the 25ft, brick covered way in 
yard, and the girder covered way in 17ft. 6in. cutting 
2. There were three tunnels on the “Inner Circle,” the Clerken- 
well tunnel, 728 yards, the ‘“‘ Widening” tunnel, 733 yards, and 
en-hill tunnel, 421 yards in length. The two former 
on clay, and the latter was driven through a wet mass 
erally down to the springi' 
t. Gin. tunnel cost £70 and 
A settlement of the ground over and 
contiguous to the tunnels had taken place in most instances, and 
the causes of this were carefully investigated. Inthe open cuttings 
retaining walls of brickwork and concrete, with or without cast 
iron struts, were adopted. Without struts the cost in 25ft. cutting 
was £66, and with struts £55 per lineal 
was 42ft. two rows of struts were employed, and the cost was £108 
per lineal yard. In executing the works, the character of the 
i varied from time to time under different contractors; 
ly the general practice was to build the walls in trenches, 
and remove the dumpling afterwards, the timberi 
lighter than when the excavation was carried out f 
There were twenty-seven stations on the thirteen miles of ‘‘Inner 
e Baker-street, Portland-road, and Gower- 
street Stations were covered by segmental brick arches of 45ft. span, 
and the Temple Station, Mansion House Station, and some others 
erground. Wherever practicable, 
stations with light elliptical iron roofs were adopted. 
r u Sewer diversions, gas and water 
mains, maintenance of road traffic and the support of buildings, 
mted problems of great novelty. At Park 
i under two houses, the latter were pulled down and 
rebuilt on iron girders; but at Pembridge-square the girders were 
introduced without taking down the houses, At Farringdon-street 
underpinning works of great magnitude and difficulty were e 
along the line many cases of successful underpinning 
. Since the completion of the works, buildings up to 
80ft. in height had been erected over the railway, sometimes on 
rders and sometimes on brick arches, and no difficulty had 


holes were then sunk 
and brickwork were placed in 
was completed, the main trenches for the side walls and the sewer 
The arch was then turned and the backing put 


in, 

The stations between Mansion House and Aldgate were three in 
number, Cannon-street, Monument, and Mark-lane. 
Station had to be constructed 
there was only 1ft. of available height between the top of th 
and the road, partly under the forecourt of Ca tree 
t partly under Cannon-street. The 

accommodated between the top of the railway construction and the 
rovision had to be made for inter- 
change of traffic with the South-Eastern Company’s Cannon-street 
. Thus, under the forecourt there were three tiers of 
1) the trains, (2) the passengers using 
and (3) the cabs and carriages in the forecourt. The to’ 
from the level of the rails to the surface of the forecourt was 
6in. Monument Station was constructed 
had more area open to the sky 
side wall of the station was so far 
north of the southern face of Eastcheap that much intricate girder 


ildi on the south side of Eastcheap. 
Mark-lane Station was constructed wholly beneath the new street 
and was covered by girders in one span of 52ft., the jack arches in 
this case being at right angles to the line of the railway. 
minimum length of the platforms at all the stations was 300ft. 
and the minimum width of each platform was 16ft. The width of 
the stairs was generally about 8ft., and the stairs and lobbies were 
i so as not toencroach on the minimum width of 


partly under Dowgate Hill, where 





of gravel and sand extendi booking-office had to be 
contract prices the 


tunnel £63 per lineal surface of the forecourt, and 


on the site of the — 


were more or less und 


The Act of Parliament gave the companies the right to construct 
ventilators in the roads and open spaces, such as those known as 
blow-holes, but when the works were being undertaken the agita- 
tion against the blow-holes was at its height, and Parliament had 
gone so far as to take away from the District Company the right to 
retain some of the blow-holes which it had in a previous session 
authorised them to construct. 
adopt the alternative which had been pressed upon the District 
Company by the public authorities, and to put up fans to 
exhaust the foul air from the tunnel by machinery. Accordingly, 
fans had been erected, one in Cannon-street, midway between 
Cannon-street and Monument stations, another midway between 
Monument and Mark-lane, and onein the Whitechapel-road. The 
fans had no sooner been set to work than complaints were made 
that they occasioned vibration, and an injunction to restrain the 

using them was granted, 

In the case of the blow-holes the 
induced current due to the passage of the trains, and thus each hole 
lung, working rateably with the number of trains travel- 
the railway. Thus the same agen 
the air of a tunnel by the passage of an engine supp 


of yes ing the air. 

e cost of the works had amounted to about £20,000 less than 
estimate, and the land was also less than 
0 serious accident occurred in carrying through 
the enterprise. The works were prosecuted with great 
the contractor, the a 

about 850 by day and 


It was therefore decided 


The paper was accompanied by diagrams illustrati: 
and plan works on the 11} miles of ‘Inner Circle” 
with the construction of which the author was 
ted, his partner, Mr. Fowler, 








THE CITY LINES AND EXTENSIONS (I 
TION) OF THE METROPOLITAN AND DISTRICT RAILWA 


read was on “The City Lines and Extensions 
of the Metropolitan and District Rail- 
»” by Mr. John Wolfe Barry, M. Inst. C.K. 
was observed that the completion of the circle had always 
pt in view by both the Metropolitan and the District 
Companies, and Parliment was at all times in favour of the 
After many failures to realise the project, the two 
to refer the mode of comp! 


NNER CIRCLE COM wer was provided by the 


companies in 1878 
“Inner Circle” to Sir John Hawkshaw. 


end fertility of resource 
extension of the railway southward from Aldgate to Tower Hill, a 


employed at times 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 13th. 


THE securing of an export trade is furnishing the manufacturing 
and commercial interests of the States food for thought and dis- 
cussion, and some of the recent indications ac in 
sentiment in the direction of freer commercial relations. The 
revenue reformers are preparing for an active campaign during the 
coming four years, with the view of electing a Congress in favour 
of lower duties. An organisation has been effected in this city 
ge ox ae 
to throughout the coun the expendi 
money in educational p hlets, The protective element has also 
recently organised for the purpose of pushing Protection doctrines 
in the West and South. is association had its origin in Eastern 
Pennsylvania, among the iron makers. The organisation is to be 
known as a National Protective Tariff League. The manufacturers 
and all those fav ble to Protection have been to support 
this movement. Attention has been called to the rs which 
threaten the industry from the efforts of the revenue reformers, 
and appeals are made to the selfish interests of Americafi manu- 
facturing interests with a view to raising a large fund to prosecute 
an educational campaign in educational districts. An executive 
committee has been created, which will supervise the i 
efforts of the organisation ; branch leagues are to be formed, lec- 
turers maintained, and small publications distributed. This 
unusual interest is due to a change of sentiment among the voters 
as to the value of the protective system. Wage workers are more 
discontented than ever. The sweeping reduction of wages in so 
many branches of trade during the t year has created doubt in 
their minds as to the value of high duties, and their doubts are to 
be taken advantage of by the revenue reformers. 

The production and consumption of iron during the past year 
shows a 10 to 12 per cent. decline over that of 1883. The iron 
trade has re-arranged itself, and the competition from southern 
sections promises to be much more active. 

The shipping Pang is receiving closer attention. A few . 
building establishments are doing little more than building s 
vemne doe fal tees ig cepting th f 

e direction o import taxes, excepti ose necessary for 
the support of the Government, is bein; urged as the only sound 
policy to secure the shipping vessels which, it is ised, are 
needed for the development of an export trade. ges will do 
nothing for the shipping interests this winter. expected 
increase in the consumption of iron and steel has been disappoint- 
ing. A further restriction in —— is probable, unless some 
neTihe reorgauiention of the Reading Con till checked by 

e reorganisation of the i mpany is still c’ 
the adverse opinions of the holders of different classes of securities. 
The proposition has been made that the Reading Company should 
discontinue the mining of coal on its own account, and lease its 
collieries on royalties. It is estimated that the former policy has 
resulted in the loss of 6,000,000dols. during the six years, 
while by a wise ry ed system a profit of 5,000,000dols. would 
have been realised during this peri The general mortgage bond 
interest will ee further be seem gone less the policy of the 
new managers is le to conform to their suggestion. ey say 
that its present financial condition cannot but end disastrously 
unless a radical change takes place at an early day. A plan has 
been submitted, embodying a number of important changes, by 
which the holders of the older securities will be paid first and the 
holders of the junior securities last. The pony would have to 
bring 67,000,000 dols. in order to meet its obligation. 

The question of railroad discrimination is occupying the attention 
of commercial circles. The railroad companies are driven by 
restricted traffic to establish rates, which is working to no industrial 
good, and this is giving rise to an organised attempt before the 

tate Legislature to secure relief. 

The coal trade is in an unsettled condition, but there are bem 
of an improved demand, which the company thinks will enable 
it to dispose of the agreed upon $1,000,000 production in the 
anthracite regions at better prices than were ised last year. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE necessities of the Soudan Expedition, especial, ly a8 arising 

out of the Suakim-Berber Railway, are bringing a good share 

of heavy work to the South Staffordshire and Birmingham 

She weck engnged day: dnd ‘ulgh tn coancting thennydageaal aun 

y and night in executing them, i 
needed with all possible urgency. Horsley Company, of 

Tipton, have in hand for Messrs. Lucas and Aird, the contractors 

of the line, a pier composed of wrought iron solid piles, with cast 

iron screws, and cast iron caps, together with the diagonal 
bracing to complete one hundred 15ft. bays. 

The total weight is between 100 and 150 tons, and with the 
age of some of the pins the whole will be of wrought iron. 
By the end of next week the company will have completed and 
despatched the work, so that no more than a fortnight will have 
elapsed between the receipt of the order and its execution. The 
company has good expectations of the early receipt of other con- 
siderable quantities 7 om and engineering work in connection 
with the line, and is ly prepared to meet any special conditions 
of an engineering sort that may turn up. 

The contractors are also coming to this district for a portion of 
their es rolling stock. Already the Metropolitan Carriage 
Company, Saltney, Birmingham, has received a contract for suck 
= and other rolling stock orders are also understood to be 
al 

The heavy wrought iron tube makers have been laid under con- 
tribution, and the work comes at a pm Ba cere time, since 
general orders are very short. It is und here that it is the 
intention to convey water from Suakim along the line for the first 
fifty or seventy miles, in 3}in. or 4in. pipes, but whether this dis- 
tance will be subsequently increased is not believed to have been 
ewe or Se upon. Messrs. John Russell and Co., Alma 
Works, Walsall; Messrs. James Russell and Sons, of the Crown 
Tube Works, Wednesbury ; and Mr. Joseph Aird, of the Welling- 
ton Tube Works, Great Bridge, have all accepted contracts, 
are executing the work with much speed. It is thought that if 
present orders can be despatched quickly, others will be then 
received. Messrs. James Russell’s present order is for five miles of 
the pipe line. 

Messrs. Jno. Russell, in May last year, conducted several experi- 
ments for the Government at Aldershot to prove to them the 
—— of a pipe line, when the question of the Suakim- 

rber route was first under consideration. The experiments 
proved highly successful, but at that time the Nile route was 
adopted. These experiments were conducted with 24 miles of 
pipe, 34in. bore, and they were screwed together by parties of 
engineers and infantry soldiers under the superintendence of 

Messrs. Russell’s staff. When the new expedition was decided on 

and the Government determined to lay a pipe line, the work of 

manufacturing the tubes was offered to Messrs. Jno. Russell, and 
they have accepted as considerable a portion as their other engage- 
ments will allow of their executing in the required time. 

Messrs. John Lysaght and Sons, galvanisers and sheet iron 
makers, of Wolverhampton and Bristol, have this week taken a bi 
contract from the army authorities for galvanised iron corruga‘’ 
houses for hospital purposes, and this is causing additional activity 
at the firm’s extensive ironworks in Wolverhampton. 

The total number of light tanks, of eight to ten gallon sizes, for 
water conveyance by camel ogee wa which, as I week inti- 
mated, the authorities have , is understood to be some- 
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where about 10,000, and to ensure rapid delivery the work is being | bounds” 57. cent. As “‘they went up like a rocket they came but the general tone of the market is weak, and in most cases 
not here alone, but in oo e om. | down like rt pes oon In 1874 and 1875 ho less less than 30 aaa weve eh fw ged ot Oe these figures to secure orders, 
ing tools continue to be forwarded to Woolwich, and | was knocked off, and the men argue that the whole 574 per cent. | some brands obtainable at 1s. to 1s. 6d. per ton less. 
large quantities of boats’ ironwork for transport purposes is being | has now gone. The employers say that there still remains the | Very few transactions are re; in North Country iron, and 


10 cent., which they mean to take, as the state of the coal 
ie does not warrant, they say, the existing rate of remunera- 


ieThere has been some movement in the steel rail trade since my 
last. Messrs. Lucas and Aird, the contractors, have given out 


with Messrs, Charles 
Cammell and Co., and 2000 tons with the Barrow Com . 
Messrs. Steel, Peech, and aoe, a of = Phenix Bessemer Works, 
= —— an order for 1700 tons of rails for the Egyptian rail- 
e rails are a heavy section—72 lb. to the yard—and 
doable headed They are intended for Alexandria. The rails for 
pe ey section — flat-bottomed, and aa to 
sleepers the wi 
56 lb. to the 


dispensed with. 
peg this ope though light as compared wi 


what is laid on English railways, le heavier than ie req required 
for a temporary shows that the railway is 
intended to be of a 


permanent t character. 
I have already intimated to you that the leading Sheffield firms 
special branch 


Sauter af Gites who make the production of heavy ordnance a 
Tier wa infra on "Ch aheeenS through London | manufacture, had determined oy ae Lg perth yn | 
m its, American canes eee vigour in the | their facilities for turning out heavy ingots. Seetield rns ich 
ob fencing rods, and a en Seer 
other aeht aining eel of Bos ig sak “the German workny mainly | th machinery, have been able to do every 


to be used up in the States, largely for screw making, barb wire 

fence man and so on. 

. . Riv oF geen phe rmnchal 
are ra vi consignmen 

for the South of Russia, Italy, and Spain; but an alteration in the 

= methorn, maskets is not hoped for until the ice-bo 


*PThe demand for sheets still leads the market, though even in 
— ith fi v exceptions, buying arngl, aioe te 0 hich 
are, with few e buying since ers Ww) 
they are receiving’ from Australia, South America, and India 
enna Se meere ty Ss Goemine. Specifications, too, under old 
orders still linger. Deena rpbed ain note 
briskness from London, Liverpool, and other centres. 


Prices do not improve in direction. Common merchant 
aie vansing gles at 7 5 « "Galivered London cudon, doubler are eb 
a 
and lattens £8 15s. Thames. nTenk pla 


sua 2a wok and tt Ap Fog A 
of guaranteed quali aah, oaay Marked gl, ort 
> ames et Bag hy 


wie bowel 

jaw Wakes bs ee oreo a 
ton, all ready 
dot salibun Sirens tad Dechale otek cinhen bor tois eatbaan ok a 
per ton. Blaenavon hematites are quoted at 55s. delivered, and 
on account of their purity are securing a good sale. Some other 
hematites are bands at 52s. 6d. per ton. 

The pig iron trade not oa ky the forge ientinmh. but 
ee ao GG SE ey Se Prices are unaltered on 


tebe og agitation against the excessive railway rates is leading to the 

waterways being more than previously utilised in this dis- 
trict. Considerable contracts of iron, in the form of sheets &c., 
are being now sent to London by canal at a cost of only 12s. 6d. 
by the railway companies. 
Sat See ee toe Saw 5s. peer of the water rate 
being reduced to Tis 8d One carrier ha just contrasted fo deliver 

eets to 


ie okie Chilli Iron Com 
properties of the pany, 
are offered for sale — ae. The 
i ‘orges, five sheet and plate mills, 
and pune ae tal 
idling and 


gasw 
turned out at this com company's enabler 
Ironfounders hope for an increase of work, as the outcome of 
the requirements of the Sanitary Authorities at Kidderminster for 
340 tons of 15in. and Yin. cast iron socket pipes for the commence- 
ment of their new waterworks scheme. An attempt will likewise be 
made to secure for this district the supply of 100 castiron lamp pillars 
needed by the Swansea tion. 
No time is being lost by traders in the ied i ies 
an ar sere to the Railway Rates and Charges B 
there Fang another meeting in Dieinghann 
Ie frond , at the instance of a numerous and 
and traders, who consider that 
y apeshieadaicapmael tpthe re are 
district for a Bills. The object of to-day’s meet- 
po A pn apenetoaeitieainenmmthee At 
Wolverhampton the’Mayor, in response to an influential 
has decided to call a meeting on the 4th prox., at which oer 
be taken to attempt to defeat the object of the railway companies. 
The Town Councils of Hanley and Worcester have also signed 
Peror the first time, an Sandwell Colliery Co: began 
or the time since the San ery Com 
_ it - —_ Ss a 4 ——, ge dm on 
attributes the loss sustain’ uring the -year to the pro- 
longed strike of colliers. — 4 4 
The agitation in the nut and bolt trade has so far progressed that 
the workmen have come out on strike against nearly all the masters 
hereabouts who refuse to join the Employers’ Association. The 
Executive Council of the men’s society have been empowered to 
continue their efforts until all the men are called out or the obj 
in view is attained. The men boast that they expect that they 
will have attained their object in about a month hence. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

BErrore THE ENGINEER reaches its readers the combined Coal- 
owners’ Associations of South and West Yorkshire—combined for 
this purpose only—will have decided to ask Lg 3 the miners a 
return of the 10 per cent. advance granted in the end of 1882. 
There is no doubt whatever that this course ‘vill be taken, and 
there seems equally little doubt that the reduction will be resisted. 


During the busy times of 1871-2-3 wages went up by “leaps and 


European mar- | They have 





eir existing pee cat 
thing that has required of them. On Friday I had the 
ttn Lense peel aerate 2p er dhyana 
n a with a 
iftin ir. Vickers, on ee 


capable of lifting 150 tons. Messrs. co Firth and Sons, | cross 
Norfolk Works, and aman John Brown and Co., Atlas Works, 


also for a similar 
nee ae ee very large fi ‘or a 


presses 

Co. have just forged at rimes- 

thorpe Steel Works, under the 30-ton hammer, what is believed to 
‘orging in one piece made in England up to the 
It is for the cylinder of a i one ge 
Ss os. 6 ies Mitchell, Co., of Elswick 
ler | Works, Newcastle-on-Tyne. weight of the ingot was upwards 
i in. It was cast no 


» which was shown to me on 
fine “ work worthy of the company 

that produced it. The wick firm has been in the habit of 

getting steel tubes for ty ger Sheffield for many years, but it 

would now appear as if they had determined on manufacturing 

own. 

Messrs. Latham Brothers, of No. 1, Eldon-street, have invented 

an automatic coupling which is exciting much interest among 4 

makers of railway material. It is adapted either for 

mineral traffic, and can be easily attached to the existing at 

ances. All the coupling or uncoupling can be effected from the 

eatin, thus Fp the necessity for the coupler Ee espe be 

ge ween wagons or carriages—a practice whic v 

@ fertile source of fatal accidents. The invention poe apt ys 


oe 


hook gmt ay tones fone of age . 
can turn u w e sides 
Ee cepler and ened ceaenhe nas end, and is 


wented, Sun oo Cuning Ayn-cieeges pening Saree 
agape neon e cross-pin is connected at one end to a 
ver and a short arm ply way nas yp meangge = ge the 
ante Some: frame, <= which may be turned from er side by 
One short movement of the handle withdraws 


ices are little more than nominal, but ordinary 
rough delivered saute’ to Manchester could be got somnipns difficulty 
at about 42s. 10d. net cash ted pics “ 
ices 


In the finished iron trade the average basis of 
about £5 10s. for es qualities of Lancashire and N 
shire bars, £6 for , and £7 for vse delivered into the Ma, 
chester district. The offer of anything like good specifications 
would, however, in most cases secure a concession upon these 
fig peat 4 good secs as orders could be placed at 
The Caden tases branches of pes ig trades in this district 
are bei a fairly well e > ogy Rewer and railway 
pores ders being sti busy, and, ees ange ent is con- 
it is being better maintained than in most other districts, 
It is, however, only in mag rpc od wn cases that Fagen is any large 
weight of work ahead, and t' to secure new work 
induces so keen a competition a any ihe-mag J in the market that it 
— goes without saying that when — are got, they are 
worth the — except to kee rks going. 
res lerstand that Messrs. Mather an Platt, ord, have in 


of | hand the construction of the Aang hydraulic lifts to be used in the 


Mersey Tunnel for the railway trains. The firm are also 
pe Pan busy on electric engineering work. 

Thos. Hetherington and Co., of Manchester, have just 
completed a number of tire-borin; lathes and wheel lathes for the 
North-Eastern Railway Works at York. In the yep lathes 
a special feature has been introduced for throwing the machine out 
of gear so as to facilitate the chucking of the tires. The yevinn t 
effected in the ordinary way by worm and worm wheel, and to 

to be readily moved out of Ae "required, the 
Se ee iene oo See aang © on each side 
the bed, and ake Uhichs ees Gabeee ter 6 ene and links 
coupled to levers on the main cross shaft. When the worm is in 
its a position the levers are down on their centre, thus 

i “che Aeapag orm in position, and it is thrown out of gear 7 
handle in a convenient position on the side of the bed. 
ed eh and consists of a feed disc, 
eo org and nah ware ulley, f 
wer-tra’ cranes from 20 to 25 tons, 
which Me Messrs. ay te Ror have in hand, also ropa | one or two 
preety and th poe soe Oe - ean, ff th — 
e gearing for rope-driving and e eoting e 
motions is carried in a neat framework consisting of two 
pracy weer Recs ~ Bee pee chal and which brings eo = into 
& much more compact form than is a the case. 
are also provided with an au ‘or doing theses speed 
for quick lig -4 lifts when requi by whieh is 
into gear when needed. 
eels held om Friday lst at the Queen's Hotel Man 
eers was held on yet at the Queen’s - 
chester, oe chair er Be y Mr. E. Leader W: Williams, 
After the usual been > various tor were 
made and content with the view of promoting a closer and more 
intimate association of members resident within the 
Several suggestions were also put forward as to whether it might 
not be possible to secure the representation of the various im- 
portant provincial districts on the Council of the Institute. Prior 
to the dinner, by the courtesy of the Manchester Corporation and 
the Lancashire and Yorkshire Railway Company, visits were paid 
to the new gasworks at Bradford, the fbn of the health depart- 
ment at Beswick, and the i works of the Lancashire and 


wh 


hook | Yorkshire Railway at Newton Heath, the inspection of Sach 


under the guidance of the respective works’ superintendents 


pre- | afforded much pleasure to the members. 


In the coal trade there is still only an extremely dull demand 
for all descriptions of fuel, with a downward tendency in prices. 
Although no general announced reduction in is at present 
contemplated or le, there is constant giving way here and 
there to secure orders or to force sales to clear away stocks that 

Pp , in the aggregate, an almost general lowering in 





the cross-pin from the hook; the opposite movement repl it. 
To the projecting ends of the pin upon which the hook turns the 
er ey but it is prevented from down verti- 
wor, | aly by jections or studs upon the sides of the w-bar, which 
Pat an angle, so that it forms an incline leading up to the 

ied manele When two carriages thus i 
the point of the highest link travels up the other link 

and over the head of the hook until it drops over the point, 
To uncouple it is only necessary 
shaft, which draws out the cross 
dy pt es p Oe ee Sn eee eee 
the li e next i 'o tighten up carriages so 
ve beyond the conical or 


ag nee a eomed ons ~- 
en coupled the pressure e cam is withdrawn. 
ae enee the conical or volute sacs amadeadae tidy 


a from Glasgow to London, due at Sheffield at 
i ie anion oon y morning did not arrive till the afternoon, f 
twelve hours “e It was ao in the snow seventy miles 


| ot ee “tnergeing the orn amp ape experience 
were of digging ou 
finery accident wa was narrated to this ‘ag 


on qaien be need one of oor, Shetek: bat ject cane 

No. 2 planing shop atthe Atlas Works, just started 

his machine for drilling a hole into an iron plate when the head 

ppicate ett ee ees ree 
e whole garments o except 

his boots, his his ee ae shirt cuff, and his hat. 

Singularly enough phys h in rendered all but nude, 


was more frightened beg whey e clung desperately to the plate 
eee ho indl Miateell ob tech Gomathons 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The iron trade of this district still drags on in 
much the same depressed manner that I enee ty to report ever 
came gor nannringhaadany = «ng with, so far as can be judged 
from present prospects, very li ttle likelihood of improvement for 
— time to come. There is a spre we absence of any weight 

of work given ~~ and large users of iron who have bought are, 
in some cases, not taking one-fourth of their rae ta whilst 
those who are in the market buy only very sparingly from hand- 
to-mouth. The result is that most o = pig iron makers—even 
where they are tolerably well sold on old contracts—are putting a 
considerable portion of their present production into stock, whilst 
very few of the finished ironworks are kept running more than 
four to five days a week. Even where there has been a moderate 
amount of activity in the manufactured iron trade in connection 
with and girder work, the bulk of the orders have gone into 
the N of England say J to the ey & low pases a 


makers are quoting, 
into this district at £5 2s. 6d. and qualities of plate 3 
£5 6s. 6d., figures which neither Lancashire nor § 
makers are able to touch. 
There was again a very dull market at Manchester on Tuesday, 
i ition on the part of consumers to give out 





so far as buyers of anything like quantities are concern 
classes of round coal, both for house fire and steam and iron-making 
purposes, are bad to sell, and re ees ae ee 2 ae 
, which is fully met by the present limited production. 
itis y in exceptional eases that pits re working more than four 
days a week, even with this restricted output supplies are in 
excess of requirements. At the AP ng mouth pees eg about 
8s. 6d. to 9s. for best coals, 7s. to 7s. 6d. for seconds, 5s. 6d. to 6s. 
for common, 4s. 6d. to 5s. for burgy, 3s. 9d. up to 4s, 3d. for best 

slack, with common sorts to be got at 2s. . 6d. to 3s. per ton. 
trade there has been a considerable falling off, 
joing at the ports in the Mersey is to be 
extremely with good qualities of ‘steam coal vg Coad 

—— for delivery at the high level, Liverpool, or the 


Barrow.—There is no variation to note in the quiet state of the 
hematite pig iron trade of this district. Business is very 
all round, and orders are slow in coming io taidd alee ten home 
pe foreign consumers. The business in the hands of makers is 
paratively large, but these is no bility of an increase at 
eye it is observable that although some of the furnaces 
ve been put out of blast, stocks have not materially 
while de deliveries have been a low average. The value Jf hematite 
gent ata a a ae ae oe being the quotation 
fe = ony hy poe iron wt oa ag 
while fe are qu a per ton 
porggy emp) dean Sieh te Goameate ts are large, and at most of the 
works in the district there is a very large accumulation of pig iron. 
The steel trade is weak, and although makers are well sold forward, 
they are not for the moment receiving as many orders as represents 
the output of their works. Tho becieons doles in railway steel is 
still restricted, but it is thought large puchases will soon have to 
be made, especially on foreign scoount, while the action of the steel 
makers who are combined for —-. is gradually having the 
effect of bringing into the market orders for consignments of steel 
which have been withheld for a long time, but which must now 
sooner or later be placed in the hands of makers. There is no new 
feature to note in the shi anne eg pie peter 
booked. Finished iron isin poor request. Iron ore dull and prices 
low. Coal and coke quiet, and prices are low. Shipping very 
quiet. The engineering industries in the district are better off t for 
oie Gan late. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

DvuRING last week the price of No. 3 g.m.b. fell about 3d. per 
ton. Merchants, and also some of the ers, conceded this. At 
the market held at Middlesbrough on Tuesday last there was an 

unusually good attendance. h the t of b 
done was not large, the tone was aa pey than it has been for 
some time, and no further reduction in prices was made. Merchants 
offered No. 3 for prompt ot at 34s, 3d. per ton, but were less 
eager to sell at that figure than were at the en of last week, 
offering No. 9 at Sis. Gd. per moan i ir grams toltcoes eek ke 

0.3 at or very ; e 
firms will doy +) and even demand 
‘orge iron is scarce, and the is steadily maintained. 








iron store at Middlesbrough the 

being a reduction of 337 
tons for the week. Their stock m G is increasing, the 
quantity held on Monday being 585,972 tons, 

















Fes. 27, 1885. 


« . THE ENGINEER. 


177 








Shipments of pig iron from the Tees are im- 

pee: The quantity sent away by to Monday 
was 52,340 tons, as against 41,071 tons in 

the same period of fast month. Fully one-half 
of the above was sent to Scotland, and of the 
remainder a large p tion went to Germany. 

Nothing new can be reported of the finished 
iron trade. The demand continues very slack, 
and the competition for the small orders which 
are from time to time given out is keener than 
ever. Prices remain about the same as quoted 
last week, viz.: Ship plates, £4 15s. to £4 17s. 6d. 
per ton free on trucks at makers’ works ; es, 
£4 10s. to £4 12s. 6d.; and common bars, about 
£5. Payment, cash 10th, and less 2} per cent. 

At a meeting of the Cleveland Ironmasters’ 
Association, held at Middlesbrough on Monday 
last, it was decided to continue the existing 
arrangement for restricting the make of Cleve- 
land Pig iron. It was intimated that, unless the 
trade shows some signs of improvement shortly, 
steps as be taken still further to restrict the 
ou 


@ permanent way of the new Scarborough 
and Whitby Railwa; been completed as far 
Robin Hood’s Bay, from the Whitby end. 

_ The shipwrights, joiners, and smiths employed 
in the Wear shipbuildi ing yards came out on strike 
on the 19th inst., against a notice on behalf of 
the employers for a reduction of wages. The 
oak ie comieh wate ingens wotiee bene 
an coupled wi ened wor! ours, 
to take effect from Wednesday next. A deputa- 
tion of the workmen affected had an interview 
with the Sunderland Shipbuilders’ Association on 
the 23rd. After considerable discussion, the 
employers agreed to withdraw their demand for 
an extension of hours, but adhered to that for a 
reduction of . itis expected that the men 
will agree to this compromise, and will resume 
work atonce. They have, on sentimental grounds, 
. strong objection to any alteration of working 

ours, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been considerable animation in the 
Glasgow iron market this week. Not that there 
has been much additional inquiry on the part of 
consumers, but a larger quantity of warrants than 
usual has changed hands, in consequence of 
—— which, if correct, would considerably 
affect the condition of business. One of these 
rumours is to the effect that a number of furnaces 
may probably be damped out ere long, and 
another an improvement in the iron and 
steel industries of the United States. How far 
they are worthy of credit it is ben gn to say ; 
but the transactions hitherto resulting from them 
are for the most part purely speculative. i 
the week the stock of pig iron in Messrs. Co: 
and Co.’s stores has increased by 2220 tons. 

Business was done in the iron market on Friday 
up to 41s. 34d. cash. Monday’s market was 
quiet, at 41s. 1d. to 41s. 2}d. cash. On Tuesday 

orenoon warrants advanced to 41s. +» but 
subsequently receded to 41s. 34d. On Wednesda: 
the = was fairly active at 41s. 3d. to 41s. 6d. 


cash. To-day—Thursday—the quotation further 
advanced to 41s. 7d., but this figure was not 


maintained at the close. 

The market values of makers’ iron are :— 
Gartsherrie, f.o.b. at Glasgow, ton, No. 1, 
52s.; No. 3, 46s. 6d.; Coltness, and 50s. 6d.; 
Langloan, 54s. 6d. and 51s.; Summerlee, 51s. 6d. 
- —_~ Calder, 52s. and 46s. 6d.; Carnbroe, 
42s, 6d. and 40s.; Quarter, 42s. and 39s. 6d.; 
Govan, at Broomielaw, 42s. 3d. and 40s.; Shotts, 
at Leith, 51s. 6d. and 51s.; Carron, at G 
mouth (speci » 528. 6d.), No. 3, 47s.; 


K at Bo'ness, No. 1, 44s. 6d.; No. 3, 
43s, 3; G » at Ardrossan, . 
and 42s, 6d.; Eglinton, 43s. and 39s. 6d.; Dal- 
mellington, 47s. and 43s. 6d. 


The engineering and ironfounding departments 
continue quiet. A few orders are coming to hand, 
but they are accepted at very low rates, and the 
tone of business does not indicate the least ten- 
Oe stool pot d 

‘or e inqui satis’ , consideri 
the backward nition of trodes ana the stee 
works are steadily employed, although not, of 
course, to the full extent of their capacity. 

The past week’s shipments of iron manufac- 
tures from Glasgow embrace three small loco- 
motives, valued at £5100, for Bombay; £4500 
worth of machinery, £3700 séwing machines, 


£1800 steel goods, and £25,000 general iron 
manufactures. ese indicate that the 
different branches of e with which the is 


in question are connected are in a d — 
state. Had the decrease in shipments extend 

only over one or two weeks, it might have been 
supposed that it was accidental; but the repeti- 
tion of the small shipments week after week 
indicates that business is suffering a general 


—_ 
coal trade is less active in all its depart- 
ments. For household use there was some addi- 
tional demand a few days ago, but owing to dull 
trade the working classes, who, of course, com- 
og the great of the consumers, are obliged 
be content with limited supplies. The ship- 
ping trade has been quiet and d in 
amount. In the t week between 13,000 and 
14,000 tons of were despatched from Glas- 
w, 6729 tons from Troon, 9690 from Ayr, 2500 
rom Grangemouth, 4523 from Irvine and 2582 


from Greenock. 
Lanarkshire ds. At Leith it is reported 
that a good many inquiries are being received for 
coals for deveens delivery, and that several con- 
tracts to meet these have been placed with west 
Burntisland i ving Senusiing te the 
urn is pro very pointing e 
Fife coalmasters. Some of their competitors on 
the south side of the Forth allege that the Fife 
masters have brought the dullness upon them- 
selves by their combination. The Fife coal- 
masters, on the other hand, attribute their 
want of success to the more favourable railway 
rates and arrangements on the other side of the 
Firth, and they are agitating for a reduction of 
dues at Burn’ » or, in lieu of this, 
a decrease of carriage cha by the North 
—— Railway from the collieries to the har- 
urs, 








WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE coal >> has ome i, and a 
great falling en place with regard to forei, 
coaling depédts. we 


I learn from one of the principal Cardiff pay Ao 
that the easy freights which have existed so long 
have led to the filling up of those depéts in a most) 
whol manner, and there must now be a great 
demand that would necessitate anything like 
risk consignments from Wales. It was the easy 
freights, he maintained, and not Barry diplo s 
which led to this heavy stocking. Constantinople 
6s. 6d., Malta 7s. coal rates still continue. One 
of the most remarkable rates I note is that for 
foreign ore from Bilbao, 4s. 6d.! It is evident 
that this does not pay, and is only continued in 
working out contracts. There never was a better 
time for — iron ore from Spain than at 
resent, as the delivery price at Cardiff is now 
own to about 12s, 6d. per ton. 

In the present dull time of the coal trade 
which I note as most visible in the house coal 
districts of Monmouthshire and amongst the 
collieries of the leading i 1 t interest 





Orks, grea 
is being shown in organising against the Railway 
Rates Bill, and a very ietiesatel enpeling is called 


for on Saturday next at Cardiff. The promoters 
intend to subscribe a substantial sum, so as to 
carry on an effective — One of the 
principal points of the Bill is to legalise terminal 
rates, which, though exacted upon some lines, are 
not generally understood as being illegal. This 
Mr. Pope showed the Taff Vale clearly some time 
ago, and since then this company have avoided 
terminal contentions, and compromised by a slight 
increase in another direction. 

Our contemporaries, Nature and the Lancet, 
are exercising themselves of late on the question 
of our coal exhaustion, and it ap to be 
accepted that at the present rate of increase—- 
namely, 3,000,000 tons annually—about 261 years 
would see the practical ending of coal working. 
But it would appear that this is too lenient a 
view, and that a progressive increase must 
taken into consideration, which would reduce the 
time to 106 years. 

The Lancet rather uncommercially suggests the 
prevention of foreign export! The present 
opinion amongst several of the prominent mining 
—— of Glamorgan is that the Rhondda 
Valley will be worked out in fifty years, when 
other Rhonddas will be found—Taff Bargoed to 
wit. The deep measures of Monmouthshire are 
in many valleys still virgin. 

A strong company is about sinking to the 
West of Pontypridd. This will make three great 
and deep colliery s tions which will take 
some years to work before coal is struck and on 
the bank. 

I am glad to see that our capitalists in the coal 
trade are not discouraged the present slack- 
ness. They know that it is only temporary 
that, in fact, it is the result of the grand harvest 
we had in England last year. The farmers bene- 
fitted by this, but our coalowners did not. There 
was, for instance, a lessened import of some 
millions of tons of uce, This meant the 
lessened working of thousands of steamers and a 

+ falling off in coal shipment and uses in 
unkers, 

In connection with our iron trade, I hear a 
whisper of a possible ‘‘ boom.” American advices 
report steady-improvement, and a good authority 
there who announced the boom of 1877-8 pre- 
dicts another. Well, the Welsh steel makers are 
well posted to meet it. Immense stocks of raw 
material are in hand, and labour is abundant. 

The Cyfarthfa Steel Works are employed upon 
a rail order. Many of the chief works are 
occupied at the usual half-time rate, and this, 
with improvements, keeps an a ce of 
briskness. Steel makers, it must confessed, 
say that orders are very slow in coming in, and 
that the outlook is bad ; but when I see stocking 
carried on with energy, and immense sums ex- 
pended in modifications, the impression is strong 
that more hopefulness is felt than expressed. 

In tin-plate there is a decided improvement 

jing on. Prices are hardening, and the demand 
is on a steady increase. Last week a quantity of 
pe oy was sent from Newport to Bilbao. i 
week from the Swansea district 1200 tons were 
sent to New York, 240 tons to San Francisco, 
350 tons to Italy, and a small to Lisbon. 
A good feature about the trade is that while 
prices are stiff makers are very resolute in refus- 
ing to make forward contracts. Makers of best 
brands are very firm; buyers who waited until a 
low figure was touched are pressing. 

There is no change aé Treforest Works. These 
suffered from the preference shown of late for 
steel plate, but if no improvement can be found 
in ‘‘ spot ” eradication, I shall not be surprised at 
the old-fashioned plate — coming into demand 
—and this Treforest, with its excellent pig, could 
well meet. 

Coal prices rule from 9s. 6d. to 10s. 6d. for 
colliery screened; No. 2 fetches 8s. 6d. per ton; 
No. 3, 9s.; small steam is in better demand at 
4s. 6d. best samples; moderately good yield, 4s. 

Patent fuel is in brisk demand at Swansea and 
Cardiff, Swansea is particularly busy in this 
trade. Last week the shipping trade there was 
very active, and 130 steamers and sailers came 
into port. The Chamber of an at ae 
is entering into arrangements for opposing the 
Railway Rates Bill. 

I am glad to hear that there is a prospect of 
starting the Merthyr Wire Works again. The 
machinery there is of first excellence. 

Newport is moderately busy; the export of coal 
last week was slightly in excess of 50,000 tons, 
and one cargo of rails for Calcutta—1800 tons— 
was sent off. 

Ship repairing yards are well occupied, rates to 
France dull. 

Pit-wood is coming in freely to the chief ports, 
and prices are in consequence easy. 

The manager of the Ynyshir Colliery, the Test 
colliery, has found his way to America, but is to 
be sent for, 

The Rhondda colliers anc those of other dis- 
tricts are holding meetings in order to assist the 
Birmingham gathering at the forthcoming national 
meeting of miners. 

Mr. Walker is making satisfactory progress at 
Barry, and already the transformation is great. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENXGINekR at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the number os the Specisication, 





Applications for Letters Patent. 


*,* When patents have been “‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 

17th February, 1885. 

2140. Propucine Desicns on REVERSIBLE Fasrics, W. 
3B. Robertson and W. Walker, London. 

2141. Compress Sipe for Wirg, &., G. P. Lempriére, 
Birmingham. 

2142. Magic Lantern Picrures, A. Cowan, London. 

2143. DovcH Mrxisc Macuines, T., J., T., and J. 
Vicars, Liverpool. 

2144. DisPLAYING ADVERTISEMENTS, &c., F. James, 


Dresden. 

2145. Reaprna Lamps, 8. Lawrence and H. Tibbins, 
Birmingham. 

2146. ELECTRICALLY OPERATED VaLves fur WasTE-NOT 
Cisterns, &c., M. Syer, Peckham. 

2147. AvromaTic Brake, J. Chew, Blackburn. 

2148 Sounpine Apparatus, J. B. Hannay, Glasgow. 

2149. VeLocipepes, E. Marshall and G. Phillips, Aston. 

2150. Presses for Extractine O11, &c., W. P. Thomp- 
son.—(F, Jourdan, France.) 

2151. Rops for Cieaninc KirLe Barre s, W. Light- 
wood, Birmingham. 

2152. Yoke for Animats of Burpen, J. Anderson, 
Monifieth. 

2153. Hyprautic Cement, L. A. Brode and T. T. 


G w. 
2154. Draw PLate, J. Shaw, Halifax. 
2155. SiLos, J. 8. Kobertson, Glasgow. 
2156. TowinG and ANCHORING Suips, &c., J. McHardy, 


Glasgow. 

2157. LEVELLING, &c., SHEET and Pate Mera, J. W. 
Britton, London. 

2158. ARTIFICIAL LeaTHER, E. M. Freeley, London. 

2159. MecHanisM for ConvertTING Motion, A. M. Clark. 
—(J. EB. Pencille and 8. C. Rhodes, United States.) 

2160. WALL, &c., Decorations, E. G. Colton.—{J. 
Klee, United States.) i 

2161. TREATING SLuRRy or Sup, H. Faija, London. 

2162. Execrric Licut Switcn, A. P. Lundberg, 
London. 

21€3 Curr Fasteners, A. M. Clark.—{J. J. Fay, 
United States.) 

2164. Lirrina Jacks, J. H. Johnson.—(U. Rousseau, 
France.) 

2165. ELecrricaL Batrerigs, J.T. Armstrong, Hanley. 

2166. Stoves, M. Malvin and W. W. England, London. 

.167. ExuausTinc Sewer Gas from Sewers, &c., M. 
Malvin, London. 

2163. ELecrroTyPeE Puates, A. W. Marshall and the 
American Press Association of Chicago, London. 

2169. Puriryinc Coat Gas, A. Dempster, London. 

2170. Sirtinc Macaines, G. Wailer, London. 

— _——— for Knives, &., T. H. Heard, Shef- 

el 

2.72. PorTaBLE or TRAVELLING Stoo, E. Miller, 
Halifax. 

2173. Purrryisc Sea Water, T. Kay, Stockport. 

2174. Makino Paper Boxes, L, A. Groth.—(S. Jung- 
haus, Germany.) : 

2175. Fire-orate, L. A. Groth._(M. Bader, Austria.) 

2176. Glove Fastener, L. A. Groth.—(A. Kohler, Ger- 
many.) - 

2177. Evecrric Arc Lamps, L. A. Groth.—(H. Péoye 
and B. Fischinger, Germany.) 

2178. DousLe Workinc Crain Sroon, L. A. Groth.— 
(C. Eberhardt, Germany.) 

2179. WALKING-sTICK UMBRELLA, L. A. Groth.—(/. M. 
Tintoré, Spain.) 

2180. Kwnirtrnc Macuines, L. A. Groth.—(G. F. 


Grosser, Germany. 

2181. Supports for Rock Dritts, A. J. Boult.—{C. &. 
Westbrook, United States.) 

ay — Fasric GLoves, J. Haines and A. Yates, 


on. 

2183. CLEANING Srvxs, &c., A. J. Boult.—(L. 0. Howell, 
jun., United States. 

2134. Fuse, F. Pfund and A. Schmid, London. 

2185. Rock Dritis, A. J. Boult.—(C. &. Westbrook, 
United States.) 

2186. Press, H. A. Howman, London. 

2187, BeLt-work Firtinos, R. G. Evered, London. 

2188. MaGneTo CALL BELL Apparatus, H. T. O. Fraser 
and F. Young, London. 

2189. Fotpine Gates, A. W. L. Reddie.—{W. W. Bost- 
wick, United States.) 

2190. OBTAINING Gas from Hyprocarsons, A. Guten- 
sohn, London. 

2.91. Upsertine and Benpinc Metatiic Osysects, P. 
Jensen.—(Kjobenhavn's Hesteskofabrik, Denmark.) 

2192. SToprER 7 AERATED WaTeR Bortties, F. C. 

, London. 
2193. SoLipiFicaTion of PHospHoric Acip, F. Barbe, 


on, 

2194. Execrric Rarways, 8. Pitt.—(Z. Dajt, New 
Jersey. 

2195. Conveyors, 8. W. Rowell, London. 

2196. TREATMENT of Too. SreeL, R. Hadfield, London. 

2197. Oprarnine Motive Power, J. Martin, Richmond. 

2198. Screw Presses for Extractine O1Ls, J. U. 
Thompson, London. 

2199, INTERMITTENT SrpHoN Apparatus, J. A. Bean, 

ndon. 

2200. Sewrnc Macurne for Stircuinc a CORRUGATED 

Srrip on the Linine of Hats, &c., W. F. Thomas, 


ndon, 
2201. Preventine Rattway Accipents, G. F. Redfern. 
J. Duboe, France. 

2202. Fett Hats, J. Eaton, London. 

2203. Rock Dritt Macuiygs, R. Stephenson, London. 

2204. Pencit Cases, CO. E. Little, E. G. Johnson, J. 
Pulley, H. F. Stewart, and H. L. Symonds, London. 

2205. Recutatine the Apmission and Exctusion of 
Licut in PHotocrapHic CAMERAS, &c., C. Groom- 
bridge, London. 

2206. Propucinc SoLuBLE ComBINATIONS of CERTAIN 
Azo Compounbs with Bi-su_puires, H. J. Haddan. 
—(E. Frank and the Farbenfabriken vorn F. Bayer and 
Co., Prussia.) ; 

2207. Scates, H. J. Haddan.—(R. Watson, United 


States. 

2208. PREPARING ANIMAL Foop, W. R. Lake.—(F. W. 
Wisebrock, United States.) 

2209. BotsTER and Step Bearincs for SPrnDes, W. R. 
Lake.—{J. A. Metcalf, United States.) 

2210. Destroyinac Insects on Pants, &c., C. T. 
Kingzett, London. 

2211. stirrups, E. Edwards.—(J. Pochet, France.) 

2212. Fastenine for Hotpine the SLeeves of DRESSES, 
&c., G. Harry and W. Herbert, London. 

2213. Support for Carryine Rirces, G. Shepheard, 
Lo 


a 


mdon. 
2214. RevoLvinc MaGazine Frre-arM, G. Sheph A 


2219. Constructine Beaters for FLour Macuings, J, 
D. Tomlinson and T. Voss, 
= Rouexs for Binns, &c., E. Wright, Northamp- 


2. 

2221. ReverperaTory Furnaces, T. L, Ellis, Glasgow, 
2222. Jewe.iery, T. Wilcox, tariaingham. : 

2223. Securing States to Roors, J. T. Gibson, 


mn. 
2224. Suprtyine Oi to Wicks, E. L. Fenby, Sutton 
Coldfield in m 


2225. Time-ranies, W. Kloen, Birmingham. 

2226. Suips’ Bertus, &c., R. Harrison, Liverpool. 
2227. Feviogs, &., J. Standfast, Taunton. 

2228, Preserving Rain Water, A. Lovell, Higham 


errers, 

2229. Covers of Juas, &., J. Jarvis, Burslem. 

2230. Automatic Cut-orr Mecuanism for Sipe 
pet J. Tangye and W. Johnson, jun., 


on. 
2231. MeTaLuic Enciosures for S110s, &c., W. Baylis, 
London. 


2232. WaTEeR VELOcIPEDE, C. Blagburn, London. 

2233. Lata Bacxine for Plaster Work, H. Cleare, 
London. 

2234. Steam Enoryes, E. Field, London. 

2235. Vatves, 8. Smith, London. 

2236. VaRIABLE AvuToMaTic Expansion Motion for 
Steam Enoines, H. 8. Greenwood, Halifax. 

2237. Bronzinc Papgr, &c, R. F. Philips, J. Stern- 
berg, and T. L. Archer, London. 

2238. Prorectinc the Knees from Insury while 
KyeE.ino, E. Dunmere, Chiswick. 

2239. Packina and Conveyina Ecos, W. Middleton, 


mdon. 

2240. Bicycizs, A. and A. Neilson, Lendon. 

2241. PaotocraPHic Suutrers, &c., F. W. Branson, 
London. 

2242. Se_r-supportinG Portro.io and Sranp, P. T. 
Johnson, London. 

2243. Preservinc Fisn in Fisnina Smacks, A. 
Egestorff and L. Hermann, London. 

2244. Speep Inpicator, K. W. Hedges, London. 

2245. BLankets and Horse CLorsine, G. L. Stocker. 


. Broadhead, U.8&.) 
bar yok Basncnt Fipre Carpinc Macuiyzs, C. Gauntlet, 


on. 

2247. Cumyey-pot, J. Horne and 8. Hollyman, 
London. 

2248. Ironina, &c., Faprics and other Mareriats, M. 

eslop, London. 

2249. Removine WaTER from the Batuast Tanxs of 
Surps, &c., W. B, Thompson, London. 

2250. PorTaBLe Fiuters, IF. R. Lipscombe, London. 

2251. Twistep Iron Rop, R. Gigot and E. Hiibner, 
London. : 

2252. Hypravutic Cranes, C. Davy, London 

2253. Beer Enotnes, T. F. Kelly, London. 

2254. CanriaGe Jacks, W. R, Lake.—(A4. J. Church, 
United States.) 

2255. Preventine the Fracture of Cyiinpsrs, &c., cf 
Enaines, W. R. Lake.—(J/. Smeets, Belgium. 

2256. Lace, W. Lawrence and I, Elliott, London. 

2257. Skewers for Preparinc, &c., Fipraovs Svue- 
STANCES, A. Wood, Middleton.—l6th February, 1885, 


19th February, 1885. 


2258. + aa &c., Hipes and Sxurxs, J. E. Dixon, 
London. 

2259. PReventiNG Stoves from Cracurne, T. Cudlipp, 
London. ‘ 

2260. ApsusTaBLE Lockinc Spanner, W. G. Crosskey 
and J. U. Robertson, Prior's Keston. 

2261. Books for TakinG Press Copiss of Letrere, d&c., 
C. W. King, Southport. 

2262. Recuperative Gas Burner, B. H. Thwaite, 
Tranmere. 

2263. WatTer-TIGHT Boxes, E. = ating. London. 

2264. AUTOMATIC SaFETY CouPLine, A. W. Turner and 
T. Greatrix, Bi ham. 

2265. ATTACHING a PuoTocRaPHic Camera to a Tri- 
CYCLE, D. H. Cussons and W. ‘I. Turner, Liverpool. 

2266. Srergotypine, A. E. Ragg and F. Coplestone, 


Chester. 
2267. BREECH-LOADING SmaLi-arnms, W. H. Green- 
wood, jax. 
2268. DirrgRENTIAL GEARING, M. H. Smith, Halifax. . 
— soe egg Bortzes, F. A. Bird and J, B, Fenby, 


2270. Incusators, W. Muir, G! a 

2271. ELecrric CurRENT Meters, J. W.Swan, London, 

2272. Corren Dams, W. T. Creed and A. Causton, 
St. Leonard’s-on-Sea. 

2273. Vent Pec, J. Hammond, London. 

2274. Puayine and other Carps, J. W. Hoffman, 
London. 

2275. ORNAMENTING GELATINE, A. Mullord, London. 

2270. WaTeR Motors, 8. 8. Allin, London. 

=. TicRTENING Wire, J. ©. Graham and K. W. 


, London. 
2278. Gas Burners for Heatine and Cooxine, J. J. 


Royle, London. : 

2279. CHarM or APPENDAGE for Watcu CHarns, &c., A. 
Wilcox, London. 

2280. IncrEasinac the PropeLLinc Power of Ma- 
CHINERY, F. and A, Foulston, London. 

2281. Drivine Bevts, A. G. Brookes.—(C. 0. Gehrekens, 
Germany.) 

2282. AGRICULTURAL Manurgs, G. A. Jarvis, London, 

2283, ExTractine Porass from FELSPAR or FELSTONE 
Rocks, G. A. Jarvis, London. 

eS Se of Steam Encrines, E. C. Peck, 

2285. Frames for Mountinc Puotocrapas, J. Goodby, 
London. 

2286. Trouser Strap for Rivne, A.J. Emery, London. 

2287. ELecrrica AccumuLators, T. 8. Sarney and 
A. 8. Hamand, London. 

2288. Pumpinc HicHiy Rareriep Exastic FLuvips, 
A. G. Southby and F. D. Blyth, London. 

2289. CruciBLe Furnaces, A. Wilson, London. 

2290. Packine Ecos for Transport, H. R. Purvis, 
London. 

2291. Coax Srairus, W. Price, London. 

2292. Putsomerers, J. L. Berry, London. 

2293. ComBINED BEpsTEAD, TOILET-sTAND, &c., G. 


Angus, London. 

2294. Grease Traps, R. C. Fulton and J. Findlay, 
London. 

2295. Macic Lantern Suipgs, R. L. Sleater, London. 

2296. NavicaTine Canats, A. J. Boult.—(M. Nougués, 
France. 

2297. Fire-escares, A. J. Boult.—{R. de Elorriaga y 
Rivas, Spain.) 

Measvurine Liquips, J. Fawcett, London. 

2299. REGULATING DrRavcHT in Furnaces, J. A. 
Macmeikan, London. 

2300. OPENING AERATED Liquip Borries, H. Codd, 


don. 
2301. a AERATED Liquip Botties, H. Codd, 


on. 

2302. MeasuRING INstRUMENTS, R. Montgelas.— (A. 
Priisker, Austria.) 

2303. Firine Furnaces, &.,C. D. Abel.—{J. and C. J. 
Haswell, London.)—18th June, 1884. 

2304. DecoraTING, &c., WALLS, J. A. Turner, London. 

2305. ABDOMINAL Bext, A. M. Clark.—(M. Mainienay, 
France.) 

2306. KircHeners, H. Hunt, London. 

20th February, 1885. 


2307. Printina and Emsossine, A., I., and R. Kay, 





London. 
. Freep Mecuanism for CHarn-stitcH SOLING 
Macuings, H. J. Haddan.—(C. Mansfeld, ye) 
2216. TestINe QuaLity of Fiour, H. J. Haddan.—(K. 
W. Kunis, Saxony.) 
18th February, 1885. 


2217. Propucine Destens on Fasrics, W. Ireland and 
J. E. Thurman, Manchester. 





2218. Wire Letrer Rack, A. E, Busby, Birmingham. | 





2208. Dutvine the SPrInDLEs of Spinnina, &c., MACHINES, 
J. Elce, Manchester. 

230¥. PreveNTING Sips from FounpERING, &c., F. P. 
Warren, C * 

2810. Decoratina Giass ARtTicLes, J. Northwood, 
Kingswinford. 


01 

2311, Paessinc or IroninG Fasrics, W. Bash and M. 
A. Prenslan, Liverpool. 

2312. Hor Water SuprLy Apparatus, J. Butterworth, 
Manchester. 
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2318. Sanrrary and other Pipes, &c., R. and W. Wel- 
ford, and J. Scott, Sunderland. 
2314, Searixe Core for Upnorstery, G. P. Lee, Man- 


2315. Woop-ccrtisc Macuines, J. Bewick, Sunder- 


land. 

2316. Traps for Sxarinc Animas, &c., G. D. Wood, 
Wolver! Pp’ 

2317. Wire Nerrmnc Macurves, E. 8. Bond and 8S. W. 
Johnson, Birmingham. 

2318. PRoMorINa, &c., Compustion in Frrepacss, H. 
Walker, Birmin, 

2819. Waren Piss, &., T. G. Normanton, Barrow-in- 


ess, 

2320. Sream Sarery V. “ne! ~ hes PRESSURE GavcgE, I. 
and 8. Smith, Nottin 

2321. Mowrne and Rattus 3 MACHINES, 8. B. Bamford, 
Uttoxeter. 

2322. SELF-STOPPING, 
Brimelow, Bury. 

2323. SOLDERING Irons, G. Oulton, Liverpool. 

2324. ae boone Apparatus for Lamps, W. G. 

mdon. 

2325. ARMATURES for DyNaMo-ELEcTRIC Macurngs, F, 
Wynne, London. 

2526. Arracurnc Door Hanpxgs, J. E. Smith, London. 

2327. Sucrion Vatve for ARTIFICIAL TEETH, J. 0. C. 
Phillips, London. 

2328. ARMaTUREsS of ELEcTRO-maGNets, J. Stephen, 


Glasgow. 

2329. Sucar, J. Laidlaw, G 

2330. Revotvine Lamps, A. C. 
France.) 

2331. Avromatic Frre ExtincuisHers, T. Witter, 
London. 

2332. Gas Pressure Reocucarors, C. Ulbrich, London. 

2333. DetacHaBLE HANDLE Bar for VELOCIPEDES, G. 
Woodcock and W. Phillips, London. 

2334. CarTripcE Cases or SHELLS for SmaLi-aRos, B. 
G. D. Cooke, London. 

2335. TetecraPHine from Licur Surps, &c., to the 
Szorg, J. H. , London. 

2336. Sarety Borrie Box and Drarver, W. Shepherd, 
London. 

2337. Fire-arms, L. Armanni, London. 

2338. Trratinc STEEL Ixcors, | J. Gjers, 

2339. a Gass aM 

Halifax. 


Warrine, &c., Macuines, P. 


wr 
enderson.—(P. Lauras, 


London. 

Movtps, E. M. 

2 Lots Grass Taps and Movtps, E. M. Knight, 
Halifax. 

2341. Curr with Buckxies for Hotpine the Toncve of 
Strrzvp Leatuers, T. Hetherington, London. 

2342. Screens for Sirtine Coat, E. Lyall, London. 

2343. Sevr-actrnc Cup for StReTcHrIne, &c., TROUSERS, 
H. Walker, London. 

2344. WaTER-TIGHT METALLIC om, J. Imray.—(La 
Socété H. Lefebvre et Compagnie, 

2345. Frurerine, L. A. Groth.(¢. Pigke, 
2346. Reriectors and Firrrxes, T. H. Coll 

2347. GrapuaTep CHeEmicaL Measures, &c., J. J. 
Hicks, London. 

2348. Securinc Exastic Banps to the Covers of 
Pocket-Booxs, &c., F. Wich, London. 

2349. Truck and LADDER, AM. Clark._-(J. Cc. Lowen, 
Unated States.) 

2350. Macnetic Compasses, A. M. Clark.—({ Messrs. 
Favi, Paride, and Co., Italy.) 

2351. Pwevmatic Rarway Brakes, J. H. Johnson.— 
(Z, Soulerin, France.) 

2lst February, 1885. 

2352. Firrration and Purirication of Fivips, J. G. 
Lorrain, London. 

2353. Securrnc Bracetets, &c., J. Cheshire, Hockley. 

2354. Susstitrvte for LEATHER, ce Anderson, Paris. 

2355. CONDENSERS of Motive PowER Excings, W. J. 
D. Walker, London. 

2356. VERTICAL Borer, E. C. Froom.—(V. J. Kalash- 
nikoff, Russia.) 

2357. PETROLEUM or Liqguip HyprocarBon BURNERS, 
J. Roots, London. 

2358. Sarery Caeck Box for Wueets, T. A. Aston 
and G. H. Hands, Birmingham. 

—" Sappies for V ELOCIPEDES, W. Woolley, Bir- 

2360. Prorractep Setr-square, H. A. Fletcher, 
Gravesend. 

2361. SELF-pIscHARGING and Ricutinc Wacow, &c., J. 
Kitto, A. Paul, and R. R. Nancarrow, Llanidloes. 

2362, STEAM ENGINES, W. S. Sutherland, Liverpool. 

2363. TrEaTiNc Dovau, T. Vicars, sen., J. Vicars, sen., 
T. Vicars, jun., and J. Vicars, jun., Liverpool. 

2364. WaTER-cLOséT Seats or Covers, P. J. Hanway, 
Dublin. 

2365. Propuctne Parquet Fioorine, &c., F. Podany, 
London. 

2366. ENTRENCHING IMPLEMENT, G. G. Purches, Ports- 
mouth. 

2367. Curistmas and other Greerixc Carns, J. F. 
Bennet, London. 

2368. PeramBuLators, &c., J. Darling and D. Osborne, 
Glasgow. 

2369. Lusricators, E. Rost, London. 

2370. Lusricators, W. J. L. Stewart, London. 

2371. Strrkinc Work for Ciocks, &., C. Hahlweg, 


oeene) 
on. 


ion. 

2372. Measurinc the Prtcu of Screw Prope.iers, W. 
Kinley, nevompest, 

2373. Fiusuine, B. Gordon, London. 

2874. SecuRING Lazets, &c., T. J. Walsh and W. Lovett. 
—+(T. A. Martin, Caleutta.) 

2375. Sarery Bicycwgs, P. T. Hill, London. 

i <a Sreerine Gear for Suips, J. P. Wilson, 


ok. 

2377. Sygrnces, R. Park, London. 

2378. Gas Stoves, J. F. Allan and J. Ramsay, London. 
2379. SpectaL LETTER-PRESS Printrnc Macuiyes, D. 
Carlaw, London. 

2380. Lusricators, J. Steven and T. Burt, ty on 

2381. Propucryc Wurre Or from Biack on, &c., 
Ayrton, Halifax. 

2382, — for Looms, W., H. E., and J. C. Lupton, 

mdon. 

2383. Meratiic SLeerers, Cuarrs, &c., W. 8. Davy, 
Sheffield. 

2384. Watcues, &c , T. Barry, Lo: 

2385. Burrons, &c , "I. B. 7 aserrong o—— 

2386. TANDEM VELOCIPEDE, H. J. Hudson, hay 

2387. REFRIGERATING APPARATUS, J. Imray.—(£. 
Fizary, France.) 

2388. Payrxc Oct, &c., SupMARINE Evectric TE.E- 
GraPH CaBLes, W. C. Johnson and §. E. Phillips, 
London. 

2389. Continvous AuTomaTIC PRESSURE —’ Vacuum 
Brake Apparatos, E. » London. 

2390. Lamp Suspension, F. T. Sale, iaaben. 

2391. Po.isuine, &c., Sree, Rotters, H. J. Haddan. 
—( éscher Wyss ond Co., Germany.) 

2392. Tza-Ppots, &c., A. G. Dowler, London. 

2393. Fives for Fittxc Lerrers, T. Walker and W. M. 
Perry, London. 

2394. Propucinc Motive Power, W. T. Whiteman.— 
(1. Ramboux, Belgium.) 

2395. RESISTANCE Boxes, G. A. Nussbaum, London. 

2396. VeLocipepe Sappues, L. ‘Schmetzer, | ‘London. 

2397. Lopricators, A. x Boult.(F. L. McGahan, 
United States.) 

2398. SIGNALLING on Rartways, W. Edmonds, London. 

2399. Brooch and Firower Horper, H. J. Davis, 
London. 

2400. Motor for Tricycies, W. Turnbull, London. 

2401. Moutpixc Screw THREADS, H. Codd, London. 

2402. Arratrp Beverage, I. R. , London. 

2408. PRESERVING or CURING FLESH and Fisn, W. G. 
Gard, London. 

2404. CLosinc the Movtus of Gas Retorts, J. F. 
Braidwood, London. 

2405. Bucxurs, W. R. Lake.—(C. A. Mann and T. B. 
oa vg ac: ) 

2 ALVEs for WaTer Bastws, &c., W. R. Lake.—(H. 
&. Lord, United States.) bs —~ 


23rd February, 1885. 
2407. Om Cxrorss, H. 8. and I. H. Storey, London, 





2408. VentiLatine Sewers, &c., C. ey ho 
"e, Coupiines of Rartway Wacons, &c., Mitchel, 
eighley. 

2410. Water, &c., Pressure Enoine, J. Ahlstedt, 
London. 

2411. Dynamometers, A. Budenberg.—(Schdffer and 
Budenberg, Germany.) 

2412. Sasn Casep Wixpow, J. Tulloch, Inverness. 

2418. Connectine the Spokes, &e., of Wuerets, J. 
Powell, Cornwall. 

2414. Stipinc Rackets for DisPLAYING Meat, &c., T. 
E. Gabbedey, London. 

2415. Dossy or SHart Macurixe for Weavine, J. 
Southworth and J. R. Smith, Preston. 

2416. Cap SPINninc MAcHINERY, E. J. Oates, Halifax. 

2417. ero eta &c., for Rovine, &c., Macuivery, E. J. 


2418, ‘Baaxtee, &c., Tram-cars, J. McHardy and J. 

ade nts cag 
241 NGINES, ey, ow. 

2420. REGISTERING ame, &c., H. Thomas, Longton. 
2421. Increasinc the WipTta of Woven Fasrics, J. 
Dykes, Bury. 

2422. Connaiieans, J. B. Edmiston, Walton. 

2423. Fotpine Paper, G. A. Wilson, Liverpool. 

2424. Grrpers, T. Dykes, Glasgow. 

2425. Arracninc Merat Enps to INDIA-RUBBER 
Sprixes, H. Weatherill, Manchester. 

2426. Disconnecrive Compounp Stgzam Encrnes, J. F. 
Rankin and M. Rankin, Glasgow. 

2427. Fancy Yarns, G. A. J. Schott, Bradford. 

2428. VetvererNs, G. A. Shiers, A. Wright, and E. 
Hadfield, Manchester. 

2429. Cap Sapp.e Screws, 8. Crosbee, Birmingham. 

2430. Empossino in Reuter, J. Tulloch, Inverness. 

2431. Harness Bucktes, E. Adderley, Walsall. 

2482. Burrer ATTacHMENTs, J. Holmes, Kingston- 
upon-Hull. 

= Anyti-FRicTioN Rotter Suprorts, T. Robbins 

mingham. 

2434. Foot Prpaus for Ecorse, &c., E. J. Spink, 
Halifax. 

2435. CLEanrING Boots and Suoes, W. I. Last, London. 

2436. Sorr Pepat Mecuantsm for Pianos, D. F. Down- 
ing, Woolwich. 

2487. Raits and Fasrenincs for Raitways, W. B. 
Quelch, Croft. 

2438. Fixine the Necktie, A. Adey, London. 

2439. Hansom Cass, E. E. Allen, London. 

2440. Lamp Burners, J. Dyer, London. 

2441. Corsets, E. Rose, London. 

2442. Loose Putter Boor Lace Hook, J. E. Bannister, 
Lewisham. 

2443. Orcans, H. Willis, London. 

2444. Tanpem VeELocirepes, J. White and J. Asbury, 
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SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Offce Oficial Gazette.) 


chante 

engine, a disc or te made fast to said shaft ina 
plane at right angles to its axis, a slide — in 
guides on said plate and at like right angles be pe 

shaft, an excentric attached to or made a earn 
slide and so as to move with it, a pair of kone 
to said plate to swing in a plane parallel therewith, 
lever weighted and free, the other arm 
to bear upon said —s and a 5 to 
resist the movement of said sli er the outward 
swinging movement of the i A arms, substan- 
tially as described. (2) The combination of the shaft 
of the engine, a plate or disc made fast to said shaft in 
a plane at right angles to its axis, a slide movable in 
— on said plate and at oe right angles to said 
an excentric ati to or made a of said 
slide and so as to move with it, . pair of levers hung 
to said plate to swing in a e parallel therewith. 


one arm of each lever weighted and free, the 
upon 


arm arranged to 


said slide, a spring to 





resist the movement of said slide under the outward 
swinging movem of the weighted arm, and an 
auxiliary spring in adjustable wi 
oo substantially as described. (3) The combination 
of the shaft A, the disc or plate E, fixed thereto and 
in a plane at right angles to the shaft, carrying guides 
aa, the slide D, arranged and movable in said guides, 
the excentric B, attached to or made a of said 
to said plate and so as to 
nai, the longer arm G, 
<< its outer end, the shorter 
bear upon one end of said 
slide, and a pdm ped. bb. to resist the movement 
of the slide under the outward throw of the weighted 
end of the arm, said slide constructed with a slot to 
permit its movement in guides at right angles to the 
shaft, that end of the slide opposite the end upon 
which the shorter arms of the lever bear made heavier 
and so as to form a counterbalancing weight, substan- 
tially as described. 

810,408. Gare, Gideon Gibson, Union Township, 
Union County, Iowa.—Filed Fa ge oe 28th, 1884. 
Claim.—(1) In a gate, the wires having 

coils Al, in combination with the as pieces 


the tie wires or hinges E, and the post C!, substan- 
tially as specified, for the’ Lag ae set forth. (2) The 
latch lever H, having an open slotted end for engaging 


$10,408. 


—— - specified. (4) ~ Koay epee Wy with an 

nr of a torpedo magazine w the anvil, a 6 

to raise the to o, a slide for recei Fy 

Sespesees, an exploder, a cap covering the 

pers with an opening for the insertion of the 
oes, and a cover for such opening, substantially 


























with the staples F F! on opposite sides of the post C, 
in cosphhoation with the gate frame and the connect- 
ing wire G, substantially as specified, and for the 
purpose set forth. 
$10,681. MecHANism ror OPERATING Fan BLOwERs, 
John G. Hoffman, New York, and George Weber, 
Brooklyn.—Filed May 22nd, 1884. 
Claim.—Q)_ The combination, with the driving 
shaft and pulley or wheel, of a gear wheel or mies 
loose on said shaft, and a rocking rame provid 
a segment gear engaging with said gear w oe 
pinion, a Ae connection between said gear wheel 
or pinion and shaft for turning the shaft in one direc- 
tion only, and for said shaft capable of 
po omer a to adapt uid "spl wheel or my to said 
herein described. (2) 
The pee moe Pray with Oy driving shaft and its 
pulley or wheel, of a gear wheel or ope loose on the 





shaft, a rocking Samos pt ee = gear 
engaging with said w eel or — gear or 
pinion and segment being provided with smooth 











adjacent bearing surfaces, and a clutch connection 
between said gear-wheel or pinion and said shaft for 
rotating said shaft in one direction only, substantially 
as herein described. (3) The combination, with the 
driving shaft and pulley or wheel thereon, of f a rocking 
frame and hand lever, and devices, sub ly such 


310,788. E.ecrric Arc Lamp, Sidney H. Short, 
Denver, Colo,— Filed January 8lat, 1884. 
Claim. —(i) I In combination, with the coils of an 
electric arc p, the fixed and movable cores Samet 
with inclined faces, which faces are in planes 


with each other, as set forth. (2) In - electric cae 
pers and in combination, coils of 
ler wire, as , cores suspend leah’ : 


Sean, a clamp connected to said lever to raise the 

upper carbon holder, and gripping mechanism, sub- 
stantially as described, adapted to drop the said 
carbon = Gang the arc is unduly increased. (3) In com- 

bination, substantially as described, the coils of 
larger and smaller wire, the suspended cores, the 
pivotted lever Z, carrying a clamp adapted to raise 
the upper carbon holder, the rod lever H, clamp 

lever e mechanism for turning rod ¥ into and out ot 
connection with lever H, springs for the levers Z and 
H, and means for limiting e movements of lever H. 
«4 A lever pivotted in the manner re sg, an | 
combination with the movable gt Shes ge, ri 

rod F, substan y as and for th Lang ser hegy 

(5) In combination with the carbon older hog the 


[310.736] 








% ~~ 
Var dead edad dada 


lever Z, and susponded ccres of the electro-magnets, 
= having smuiler and the other larger wires, as 


described, and with a spring 4, the pF hin 
wand eghios 


A pivoted on the lever Z, and proj up- 
the carbon holder, all substan as 
pial ‘) In combination with the rod F and the 
lever Z, the lever H, spring U, > ing screws, and 
the clamping lever G, the lever and armature L, 
and the spring and link connection of the lever K, all 
substantially as described. (7) In combination with 
electro-magnets having coils of wire of different size, 
a lever connected to the movable cores, and means 
thereon for separating the carbons, a gripping lever 
for lowering the upper carbon, a catch rod for opera- 
ting the grip of the lowering ‘lever, and an armature 
L. opposite the fixed core of the electro-magne' 
having the r wire, and connections between sai 
poe oe and the catch bar, all substantially as de- 





as described, for rotating said shaft, an internally 
ratchet-toothed wheel upon said shaft, and a hand 
crank —- from said shaft and heving a pawl 
capable of engagement with said internal] 
ratchet wheel, substantially as herein set forth. (4) 
The combination of the shaft D and pulley D!, anda 
wheel fast on said shaft and provided With the internal 
ratchet teeth el, and the gravity crank G, and gravity 
pawl *, substantially as herein described. 
810,688. Can WHEEL, Joseph G. Lafontaine, Cham- 
plain, N.J.—Filed September ith, 1884. 
Claim.—In a car wheel, the combination of the 
chilled cast iron rim inclosing a wrought iron band 





Zz 


with the crossed wrought ~¥ spokes and cast metal 
hub, substantially as specified 
310,717. Torrepo Banwar SIGNAL, Timothy G. 
Palmer, Schultzv 7 Y.—Filed January 21st, 1884, 
Brief.—The to up as from a 
magazine in the > tied attached to the rail, are 
received one by one in the jaws of a sliding piece and 
carried forward over an anvil beneath a hammer 
placed in the path of the wheel tread and backward 
out of the way of the hammer as a switch with which 
it is connected is shifted, the sliding piece carrying 
the same ae until ‘exploded. As the sliding 
piece reciprocates, cams thereon, ae. 
which is arranged "above the sliding gas and engages 
lugs on the hammer, raise and lower the hammer. A 
removable cover is provided, a capped open- 
ing in which the magazine may be ged. Cleim.— 





310,717) 





(1) The combination, in a danger signal, of an 
anvil upon which the torpedo can be exploded, a slide 
to move the torpedo, an exploder, a cap for holding 


the same, and a cam lever acted upon by the slide for 
raising the exploder before e torpedo under 
it, substantially as specified. combination, in 


a slide connected with a ‘awitch or other m 

device, a torpedo holder placed below the slide an 

below the level of the track, an anvil, an ex er, 

a cap to hold the exploder and to cover the slide, and 

a lever or cam between the slide and the exploder to 

raise the exploder before g the beneath 
ed. 3) The 
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it, substantially as 
an endwise movement and having a jaw for receiving 
the torpedo, in combination with an anvil 
which the torpedo rests, an exploder, a lever recei 

its motion from the slide and by which the exploder 





is raised or lowered, and a cap covering the slide, sub- 





2709. On Wednesday, Thursday, and 
Friday, admission 6d., from 10a.m to 4p.m., Museum, 

on, and other 
15,885. Avi 


erage of corre- 
ponding week in former oe, = 369, Total from the 
opening of the Museum, 23,757,11 
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EXPERIMENTS WITH A CORLISS ENGINE AT Tase III. i 
CREUECE. With Condensation; with Jacket | 
(Continued from page 150.) 5 i aa 
WE stated in our last impression that the French horse- | 4s | 84 : ; ,| Bs | : AES | _ Weight of water 
power is less than the English, and all the results obtained : 3 u ges ? § af P gf uae alias epic atss ad . abadledtinaih | condensed in jacket. 
during the Creusot trials are qualified by this consideration. : q 398 5°42 25 ; 35 ee as TD? ti [Fe | Per kilog. 
The French horse-power is reduced to English by mul- Z Fe . He 5 3 53 5 " | deted | tive Tota. | HP, | Eup, , Total | of stow 
’ pee » ey ~ while the English horse- pene is ray }e ow | ee 
4 reduced to Frenc multiplying it by 1:0139. t is to ) - 
say, 1014 French horse-power Fre 1000 English, ee hs telah carly, dus oi odin ) a A 00 30 AS ool oat a oR yes . 
orse power English are 1000 French. e must : é : } ; , : ‘ 
also call attention fo an error, which corrects itself. Table I, 4 Hd M5 re — e? be Be at re a4 .-2 } une d ps 
is headed, “ Without condensation, without steam jacket.” | 96 80 7°30 0°067 69°5 | 59°9 | 157°0 124°8 1541 7°38 9°27 45 0°029 
This should read, “ With condensation, without steam | 27 39 7°40 0°125 68°0 | 58°1 | 215°0 177°4 1100 7°87 9°53 | 35 0-082 
jacket.” As the vacuum is given, however, the mistake is |} —— Fe aa ace a era =F 
of no importance. Again, in the indicated horse-power Boiler Pressure, 89 lb. : 
column, close to the end, will be found an omission of |—————-——,— ; a 
ral fairs od to wrest wey eae | Tem | cee [eel ee | ae | st | ie | ie lee |e [ee 
pres, 9s fl we colgeae -” appa ag ag No ~ 30 5°91 0°115 69:0 | 59-4 | 178-6 | 143-9 87 | 7°55 | 9°38 11 | O-199 
a oe ee ee Te 0140 68°5 | 60°0 | 195°7 | 160°4 | 1021 | 7°83 | 9°56 15 | 0-015 
misprints. The indicated horse-power is given in Experi-| ~_ . Satanic, Bus Zh ae 
ment 21 as 347; in Experiment 22 as 344; while two Boiler P. 64 b 
pevere are given for Experiment 23, namely, 261 and 184. ore Sar 
he last figure here is obviously the only one which can} g9 | 445 4°21 0-060 59°9 | 93-0 69°8 1457 8-27 11°02 37 0-025 
be accurate. This will be seen in a moment if a compa-| 33 92 4°21 0090 69°5 | 59°6 | 119-0 92-2 1439 7°87 10°15 fis! a 
rison is made with the other figures in the table. Thus,| 34 90 4°28 0°155 69°6 | 58°8 | 151°6 122-7 1765 7°76 9°58 82 0-018 
for example, the highest power elsewhere recorded is| 35 71 4°35 0°200 68°0 | 59°1 | 177°2 148°0 1655 7°90 9°47 25 0-015 
197, attained in the ninth experiment. The brake horse-| 36 | 50 4°38 0°250 67°0 | 59°O | 1967 | 166°2 1357 8°30 9°80 22 0016 
power was 163; so that 34-horse power was consumed by ; 
_ engine, or 19°8 per cent. nearly. In Experiment a Boiler Preesere, 80 & 
rake horse-power is 134, or a little more than one-third o ° “Of . . . . 8 . " 
the stated i dicated horse-power, which is absurd. In S +e 0-100 0-0 ore 96-8 mA oa 8 ja 19°98 i ° es 
Experiment 12, which was the most perpen co Bon a . . < ain ae oe = Ba a : = a = A : = 
cated horse-power was but 152 in round numbers, while é ‘ ioyh ; i e ( ‘ 
the brake, eatin horse-power, was 123; the difference 41 50 3°53 | 0°290 680 | 50°65 | 161°0 148°5 1837 alle 10°73 16 oq13 
absorbed in engine friction, &c., being 29-horse power, or Boiler P 36 Ub 
125 per cent. A comparison of all the percentages of ex etictcsis <2 adn thst 
difference between the indicated and effective horse-power | 49 73 2:25 0°190 70°0 | 60°7 | 112°7 84°5 1213 8°85 11°80 19 6 
throughout the 23 experiments will be found very instruc- | 43 80 2°32 0°420 67°5 | 61°9 | 164-2 135°4 2166 9°88 11°98 24 0-011 
tive. The effective horse-power is the return which a} 44 40 2°47 0°58 66°0 | 61°1 | 182°5 155°0 1382 11°37 13°36 8°5 
manufacturer gets for his money; and a very high econo- a 
mical result measured in terms of indicated horse-power | 45 25 2°44 the whale 64°0 | 60°4 | 201°3 177°0 1288 | 14°77 16°80 2°5 | 0°002 
may be anything but economical if expressed in terms of | stroke | 
effective horse-power. ! 
We may now proceed to consider the results obtained omen TY 
by further experiments. Among these we may first select 7 7 ae te 
3 those made to ascertain the value of compression. Asenge- Without Condensation; without Jacket, 
ments were made for this e by which the exhaust-|~ > 7; ww... — : ee Wu: 
valve closed when the hen had pe | to make 7 per cent.| =% ake ag & i. . ee ai = 
of its stroke. The results are set forth in Table II. We g EE Fs a© ae ze fee Sk ae 
may compare Experiment 53, Table IV., with Experiment E t 2 & e E : Ee Indicated. | Effective. Tot, | yop | EHP. 
68, Table IL., which closely corresponds in point of cutoffand| 4% Ags ™. oe 
pressure. It will be seen that with compression a saving | ~ j = = apres 
of 6 per cent. was secured. The consumption of steam Boiler Pressure, 110 lb. 
being, without oe po Soa _ Wr - 11°47 Ib. - eer yes ag ve ‘ ae ea) eal ie : ies 
e may now com the results obtained when steam j 78 ‘ “13 1 ; =i" é P 
4 was admitted to the Jacket with those obtained when it was 7 4 he: oe es me | fe | es tes | on 
excluded. The best result obtained without the jacket with} “ =| aaidlt Rvs [Ny ee ee Raa rude eae 
condensation was in Experiment 12, when the consumption : i 
: of steam was 8:08 ly or 17°62 Ib. per LHP. per _ Boiler Pressure, 78 Wp. ut Sigg amt ad au 
hour. The best run with steam in the jacket, given in ‘ 49 66 5°18 07155 62°0 123°0 104°6 1670 12°34 14°53 
Table ITI.,is No, 26, when the consumption was 7°38 kilogs., 50 60 5:41 0°180 60°9 187°8 119-9 1645 11°95 13°73 
or 16°20lb. The jacket, therefore, saved about 14]b. of 51 60 5°39 0°245 60°0 180°4 161°3 1987 11°00 12°29 
steam per horse-power per hour, or a little over one-twelfth. 52 30 5°45 0°320 60°6 212°0 103°0 1148 10°82 11°90 
But it must not be forgotten that the pressure in the latter ones Sy eee ee a ac I a al ii aan’ 0 Tine vi 6 
case was nearly double that in the former. The best run Boiler Pressure, 50 Ib. 
with the jacket in use, the pressure being 64 Ib. in the - — sag Mcias Nase ecces Canaan MPFR emt at mam ages mee 
boiler, was No. 33, when the consumption was 7°87 kilogs., = a ol : = S ‘ = : a Pd = 4 = S 
ora little over 17 lb. or, within a fraction, a similar o4 ~p ot tt 
result to that obtained in Experiment 12. id 50 #55 ; Pal alla M37 wee as WS ba 
From Table IV. we learn what the value of the condenser a i 7 \ toe \ : a ee q 
is. The best economical result without condensation was 56 35 36 + whole ¢| 6 "9 ss 1 aes sathead 
obtained in run 51, when the consumption was 11 kilogs., or stroke J 
24°251b., the cut-off taking placeat very nearly quarterstroke, ; say, aed Saree s ‘ _ 
the boiler pressure being 78 lb. We can compare this with 
run No. 60, with steam in the jacket when the consump- TaBLe V. 
tion was 9°62 kilogs., or 20°3 lb. nearly. The cut-off took Without Condensation; with Jacket. 
place at as nearly as possible one-fifth of the stroke, and , - ‘in 
the pressure being 110lb. The indicated horse-power| 34 Sig ® ¢ ag Horse-power. Consumption of steam, in kilogs. | PIR yay ae I 
was 240 in this run, while in Experiment No. 51 it was} §% g22 | 38s 1 25 ae: iasiunaal 
but 180. It is not easy to say, therefore, how much of the an be 3 Es 3°s 38 Indi- Effec- Per Per | Per kilog. 
effect was due to the influence of the jacket, and how much] 3% é S 's m & 3 | 2& cated. tive. Total. LH.P. | E.HLP. iailogs. | Foo 
to the fact that a greater weight of steam was : : ene io pe oe ee ae eee ~ - 
through the engine per minute. The total quantity of Boiler Pressure, 110 lb. 
steam condensed in the jacket seems in all cases to have 
been ‘small. Thus, in run 60 the total { antity was 5 80 6°90 ee = we me — oe oe -» — 
28 kilogs. in 30 min., or 56 kilogs., or 123°5 1b., per hour, 4 e 4 Stee @-o | 17-0. | i733 1187 10°00 | 11°38 37 0-031 
or within a small fraction of 5 lb. per indicated horse- 30 7°28 0-200 62°7 940°0 | 2145 1154 9°62 10°74 28 0-020 
power per hour, which seems to be much too small to be 60 = " Rise sone 
of value. This is due no doubt to the fact that the ends : Belle Precudn: 26% 
of the cylinder are not jacketted, but seeing that the con- if : 
sumption of steam is wholly measured by what takes place 61 70 5°41 0°165 611 | 189°0 118°8 1715 10°58 2 29 0°017 
during the time the admission port is open, it is obvious} 62 50 5°38 0°235 61°6 | 182°5 | 163°2 1484 9°75 | 10°88 18 0-012 
that it is more important to prevent condensation takin 63 30 5°48 0°300 60°5 | 20770 | 188°5 1017 9°82 13 0°018 
place in the cylinder then than at any other time. If : 
great condensers tains place daring, oiniaion, lrg ang Boiler Pressure, 50 lb. 
is wet during the whole stroke, and it is of the es 3 : : i- a : ; é : 
portance to keep it dry. This wet steam, it is true, raises “ S ts PA =. edi as 4 a es e + 
the toe of the diagram, but it only does this because| $4 3°95, 6°580 603 | 1708 | 154-5 | 2208 | 19°86 | 14-20 14 | 0-007 
eee ea place in oe and ~— — ( during i 
steam conde is re-eva twice, once in the boiler 7 the , r r . ; ; 
and once in the ¢ylinder, although it only does usefal work " ” wad ‘) whole ( a Hs eee bead me 1 RP | ee , 2 aa 
onee, \ stroke / | 
(To be continued.) 
Tase II, 
MR. TOWERS’ FRICTION EXPERIMENTS. - Sig Sa| is Horse-power. | Consumption of steam, in kilogs, |, welght of water 
THE results of Mr. Towers’ experiments have now been| 8 EZ = E § | aE | ; 
before the engineering public for some time, Have they F fa ic ie g 3 Indi- | Effee- | nota, Pr | Be | | Rea 
led to any modification, in practice? So far as we are| Z¥ As ry : as cated. tive, LHP. | BLP. | iitogs. | used. 
aware to none whatever. For example, Mr. Towers has ‘ 
shown that the pressure on the top of a bearing where the Boiler Pressure, 47 lb. 
oil hole is almost invariably made, is so great that it seems 
to be practically impossible for the oil to remain just where} 68 85 3°70 | 0°240 60°1 110°0 96°2 1789 11°47 13°1 “r He 
it is most wanted. We cannot find, however, that many if| 6 75 3°72 | 0°375 59°7 | 142°0 | 127°0 " v4 rd we 0-018 
any engineers supply oil at the sides of their bearings in} 7° ” ane: 4 ae ae pan 4 ee | ” 7 * 
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order to get over this difficulty. It appears to be 
scarcely worth while to carry out a costly series of experi- 
ments if the lessons they teach are simply put by and 
ignored. There are, however, two sides to this as there 
are to every question, and it may be asked whether the 
information supplied by Mr. Towers is of any practical 
value? It must be admitted that, in the present day, a 
great deal is ty engineers—and, indeed, to every- 
body else, from -school children up—which is of no 
use whatever; and it may be argued that machinery will 
not perform any better, or use less oil, or run cooler, or be 
less wasteful of power, because Mr. Towers has shown that 
the hitherto received statements concerning the various 
coefficients of friction are all wrong. This is not our 
argument, be it understood; but it is an argument which 
deserves some consideration, if for no other reason then 
because it seems to re t the view of Mr. Towers’ 
experiments taken by practical machine makers. If it can 
be shown that bearings do not give any trouble now, and 
use very small quantities of oil, it may be asked, what 
does it matter whether the coefficient of friction is 0°01 or 
0001? It isa noteworthy fact that, although the Institu- 
tion of Mechanical Engineers set these experiments on 
foot, its members seem to be quite content to place the 
results on record in their “ Transactions,” and do nothing 
more. Surely they are worth a better and fuller discussion 
than they have yet received. 

The most troublesome class of bearings with which the 
engineer has to do are those of marine engines. It seems to 
be quite impossible to work them cool without employing 
quantities of cold water. The crack racers of the Atlantic 
—such, for example, as the Arizona or the Oregon—have 
spray pipes fitted over the crank pits; and from these a 
deluge of water is distributed during the whole run. The 
water is never shut off, save for the moment when a man 
feels the bearings to ascertain if they are running cool. 
There is besides a 2in. hose always ready for action. Why 
should all this be necessary? It may be said that the 

t heat of the engine-room tends to make the bear- 
ings hot. But the crank shaft ~~ in such ships as we 
are speaking of is not hot at The cylinders are 
away far up overhead. The boiler-rooms are shut off 
by the bulkhead. We have felt chilly in the crank-room, 
as it may be called, of one of these great shi Why is 
it, again, that the bearings of a locomotive y ever 
heat? It may be taken as proved that if a locomotive is 
properly designed and properly worked there will be no 
trouble from hot bearings; yet the loads per square inch 
of surface are very heavy indeed. Take, for example, a 
big end brass; the bearing will be 4in. long and 8in. in 
diameter, the pressure on it with a 17in. cylinder and 
120 lb. pressure will be 27,240 lb.; the bearing surface will 
be—allowing one-third of the total surface to take the 
strain—33in., let us say. Thus the load per square inch 
will be 825 Ib., which is much more than is usually deemed 
safe. In small stationary engines, on the other hind, we 
constantly find that the bearings give a great deal of trouble. 
Why isthis? Have the experiments of Mr. Towers thrown 
any light on the subject, or helped us to the reason why ? 
We think not, or rather, we should say, that engineers as a 
body think not, for we still have hot bearings, Mr. Towers to 
the contrary notwithstandi Our own explanation of 
hot bearings is that they are in nearly all cases due to 
some bending or pinching action. Heating can be set up 
by a very minute cause, and once it is started it will go 
on. In one out of many cases, in fact, which have come 
under our knowledge, where a crank pin heated persistently, 


-the evil was due entirely to the circumstance that the 


crankshaft was too weak, and bent and whipped under the 
strain. It will constantly be found that crank shafts will 
run quite cool, unless the bearings are so far screwed down 
that the crank shaft has very little play. In other words, 
absence of “knock” and heating go together. The 
received explanation of this is that when the brasses 
are a loose fit the oil gets between the surfaces. i 
may be a partial explanation, but not a complete one, 
because it leaves the fact unexplained that bearings will 
not invariably heat because they are screwed up. When hot 
bearings are normal to an engine, we believe—we had 
almost said we know—that something is out of square; 
there is want of truth and accuracy. A slack brass is 
simply a crude expedient for obviating this difficulty. It 
permits the rubbing surfaces to play about and adjust 
themselves to each other. No properly-designed, properly- 
lubricated bearing wants to run hot. If it heats, it is 
driven to it, so to speak, against its principles. One 
reason why a locomotive runs cool is that provision is 
made for a great deal of self-adjustment. is is neces- 
sary in a machine which runs over a comparatively uneven 
and crooked surface. There is elasticity, and this serves a 
useful purpose. We too often find, however, in steam 
machinery that a partial and very mischievous elasticity is 
introduced by the employment of parts too small and light 
for their work. James Watt and the early engineers could 
not have got on at all if they had not made special pro- 
vision for want of accuracy in workmanship. Thus the 
connecting rod was always connected to the beam end by 
one universal joint, and very often there was another at 
the crank shaft end of the rod. The piston rod and 
parallel motion, and the beam and the air pump rod, were 
all mutually accommodating. The result was that these 
old engines are running, many of them, to this day. 

Returning once more to Mr. Towers’ experiments, we ask 
for information as to whether anyone is acting on the dis- 
coveries—for they are nothing e if so, with what 
results? We confess that we have failed to discover any- 
one who is the better in any respect of them. This ought 
not to be the case. Everyone says that they are of great 
value ; is it wrong to ask of what value? Are they worth 
something to the community in a iary sense? if not, 
why not? Nothing is more to be deplored, we think, in 
engineering than that the intelligent, costly, and success- 
ful labours of a member of the profession should be thrown 
away. It reminds us of the work done by Government 
Committees, who take evidence and pursue investigations, 
extending over months, it may be years. Finally they 
report. But nothing comes of the report. 





PRIVATE BILLS IN PARLIAMENT. 


THE various private Bills now before Parliament have made 
rapid progress during the past week, and although March has 
hardly yet been entered upon, many of these measures will be 
before Select Committees of one or the other House in the 
course of the next few days. Such advance as this has not been 
witnessed for many years, and always assuming that a sudden 
dissolution does not interrupt their career, the numerous schemes 
now under consideration are likely to receive more than usual 
care and consideration, and thus to be more satisfactory in the 
results. Recent occurrences suggest that before many more 
sessions are over radical changes will have been introduced 
into the method of dealing with these measures, but at 
the least it may be expected that these Bills will in future 
be hurried on to the Committee stage much earlier than 
they have heretofore. The Committees for forming the 
Select Committees and grouping the Bills are now hard at 
work making their selections; and on Monday some of the Com- 
mittee-rooms will again be occupied by promoters, partisans, 
and opponents. One of the first Bills to be taken in hand will 
be the Manchester Ship Canal Bill—still the biggest scheme of 
the session. A week ago it seemed probable that a real effort 
would be made to bring about a joint Committee of the two 
Houses to settle this project once for all, and so avoid a double 
inquiry and two-fold expense. But when the Bill was proposed 
for second reading in the House of Lords on Monday no pro- 
posal in that direction was made, and the Bill passed the stage 
without comment. There was something mysterious in this 
collapse of the movement initiated a week ago, and inquiry 
traces the cause very much, if not entirely, to Lord Redesdale, 
whose rigid adherence to forms and precedents are a terror to 
all who dream of new paths in regard to private legislation. 
Going back to the few cases of joint Committees on record, Lord 
Redesdale takes the view that such instances involved wide 
general interests quite different from the questions raised by a 
private scheme of this kind, however large it might be. From 
this quarter, therefore, no encouragement was to be obtained, 
and that meant a good deal; but it is also true that the 
opponents of the Bill have shown no real desire to avoid 
the trouble and cost of a double investigation and contest. 
Under those circumstances, the promoters were not likely 
to take action, and so once more this great enterprise 
must pass through an ordeal in each House, commencing 
with the House of Lords. In the course of the discusion of the 
idea of a joint Committee it has been pointed out that during 
the present century there have only been joint Committees on 
Bills involving such issues as: (1) Railway Schemes for the 
Metropolis; (2) Parliamentary Deposits; (3) Railways; (4) 
Railways Transfer and Amalgamation; (5) Parliamentary 
Agents; (6) The Stationery-office ; (7) The Channel Tunnel. 
None of these cases afforded a precedent, and apparently there 
was no sufficient ground for the creation of a precedent. The 
scheme has of course been before a hybrid Committee of one 
House, but that is a very different matter from a joint Com- 
mittee of the two Houses. As to the prospects of the Bill, 
little of a definite character can be said. Some of the strongest 
opponents will continue their resistance—the Liverpool Corpo- 
rati un for instance; and it is worthy of notice that the 
authorities of the Bridgewater Navigation have again presented 
a petition. During the enquiry last session something like a 
mutual arrangement was arrived at between them and the 
picmoters, very much to.the advantage of the former, whose 
canal operations were jeopardised by the Manchester scheme ; 
but the Bill having failed then, the understanding also lapsed. 
Therefore, the Bridgewater people must again act on self- 
defence and put in an appearance ; but an agreement having 
been once effected, can no doubt be renewed. 

The several tramway schemes for the metropolis have already 
aroused a good deal of controversy, and are likely to be prolific 
of dispute and contention. The Metropolitan Board of Works 
are naturally much interested in these undertakings, and they, 
in conjunction with the various districts directly affected, have 
in the past week come to a decision upon the schemes. They 
resolved not to consent to the Crystal Palace, Anerley, and Penge 
Hill Cable Tramway Bill; they agree tothe Highgate, Finchley, and 
Barnet Bill, subject tocertain conditions being complied with by the 
promoters ; to refuse assent to the introduction of the Metro- 
politan Central Tramways (Holborn, Clerkenwell, and Islington) 
Bill, and to the North Metropolitan Tramways (Nos. 2 and 3) 


Bills, and the North-West Metropolitan Tramways Bill. Since | 84 


that decision the last-named Bill has, we understand, ceased to 
exist for this session. The Highgate and Finchley Bill is also 
understood to have dropped. On the other hand, they decided 
to assent to the introduction of the Peckham and East Dulwich 
Bill on the promoters agreeing not to proceed with the line along 
Rye-lane until that thoroughfare had been widened—a very im- 
portant condition which might be more often stipulated for 
—and certain necessary junctions provided for. The Board 
further determined to favour the North Metropolitan Bill on 
the promoters undertaking to omit tramways 3, 4, 5, and 6 
extending froma point in the Clerkenwell-road, along Theobald’s- 
road, towards Southampton-row, together with a junction pro- 
ceeding along Gray’s Inn-road to High Holborn. The London 
Street Tramways (Extensions) Bill was likewise assented to in 
its main provisions. Among the general schemes the following 
have now safely passed their second reading, and are 
ready for the Committee stage:— The Glasgow Water 
(Loch Katrine); the Liverpool Cathedral; the Glasgow 
Tramways ; the Liverpool Improvement; the London Cen- 
tral Subway; the Columbian Market and Railways; the 
Brentford and District Tramways; the Eastern and Mid- 
lands Railway; the Hull and Barnsley Railway and Dock; 


the Manchester, Sheffield, and Lincolnshire Railway ; the Midland | belted 


Railway (additional powers); and several other Bills. The 
Parliament-street Improvements Bill was to have come on for 
second reading on Monday last, but it has been deferred for a 
month. With respect to the Tower Bridge Bill, Mr. Ritchie, 
one of the members for the Tower Hamlets, has given notice 
that he will move that it be referred to a hybrid Committee, 
composed of five members nominated by the House and four by 
the Committee of Selection. 

Petitions against the numerous Railway Rates Bills continue 
to roll in, and must now amount to some hundreds. These 
Bills were to have been proposed for second reading on Monday 
last, but they were not taken, and cannot now be taken until 
Wednesday next. It is now, however, exceedingly doubtful 
whether they will be proceeded with at all, for apart from the 
widespread agricultural and cial opposition to them, a 
Committee of the House of Lords have drawn up an amendment 
in the following terms, to be moved on the second reading of 
these Bills:—“That this House is not prepared to consider 
in a private Bill the policy of authorising the imposition 
of charges on traffic, the principle of which has not hitherto 
been sanctioned in a company’s case, and that any general 
revision of the classification and of rates and charges should 
be effected by a general measure promoted by a responsible 








department of her Majesty's Government.” This looks very 
like the death-knell of these proposals, 

The Standing Orders Committee have recommended that in 
the case of the London, Chatham, and Dover Railway (Rates 
and Charges) Bill, and the East and West India Dock Company's 
petition to introduce a Bill, the Standing Orders with which 
they have not complied should be dispensed with in order that 
they may proceed; but they report that the Standing Order 
should not be dispensed with in the case of the Marble Arch, 
Regent-circus, and City Subway petition. 

The same Committee have ceported that in their opinion 
the Standing Orders should be dispensed with in the case of 
the Islington—Angel—and City Subway Petition, and that the 
parties be permitted to proceed with their Bill provided that 
amended plans and sections be deposited in the Private Bill 
Office and with the Clerk of the Peace for the county of 
Middlesex, and that a clause be inserted in the Bill prohibiting 
the promoters from opening the roads at any of the points men- 
tioned in the Examiner’s Report, except between the hours of 
six in the evening and six in the morning, and then only for the 
purpose of providing a temporary bridge or roadway for carry- 
ing the traffic during the construction of the subway. 








THE NAVY. 


On December 2nd of last year the Earl of Northbrook rose 
in the House of Lords to move for returns respecting the ships 
built and building for her Majesty’s Navy during the last four 
years. It will be remembered that during Lord Northbrook’s 
absence in Egypt much excitement was caused by comparisons 
that had been made between the state of our Navy and that of 
other nations, and in consequence, shortly after his return from 
Egypt, the First Lord, in obedience to public opinion, made a 
statement in the House of Lords, while Sir T. Brassey on the 
same day explained in the House of Commons both what had 
been done and what was intended to be done in making the 
Navy thoroughly efficient. Long debates followed in both 
Houses, and the returns moved for were agreed to. Lord 
Northbrook’s return, presented to the House of Lords, is now 
published, and contains not only a statement of the ships laid 
down by the Board of Admiralty since 1880, but also the total 
naval expenditure from 1865-66 to 1883-84. 

In the year 1880-81 there were built or building seven 
armoured vessels, of which one, the Colingwood, was a barbette 
ship of 9150 tons displacement, 9500-horse power, built of steel, 


with an armament of four 43-ton guns and six 89-cwt. guns on. 


the upper deck; three were partially-protected steam cruisers, 
sister ships, of steel, the Arethusa, the Leander, and the 
Phaeton, each of 3750 tons and 5000-horse power, with ten 
89-cwt. guns, All these are set down as incomplete. The 
remaining three were partially-protected sloops. There were 
for the same year three gunboats and four special service vessels. 

For the next year, 1881-82, the number of armoured vessels 
were nine, of which three were steel barbette ships—the Rodney, 
9700 tons and 9500-horse, of steel, with four 64-ton and six 
89-cwt. guns. The other two—the Impérieuse and Warspite— 
were each of 7390 tons and 8000-horse, of steel, with four 
18-ton guns, and the same armament as the Rodney on the 
upper deck. The remainder of the armoured were one partially- 
protected steam cruiser—the Amphion-—»f the same material 
and size as the Arethusa, but with no armament for turret or 
barbette ; two partially-protected corvettes, the Calliope and 
Calypso, each of 2770 and 3000-horse ; and three were partially - 
protected sloops. All these armoured vessels except two sloops 
are set down as incomplete, and in only one case is turret or 
barbette armament mentioned. The same year saw seven un- 
armoured vessels complete, two gun vessels, three gunboats, 
and two special service vessels. 

In 1882-83 we again find incomplete three steel barbette ships 
—the Benbow, the Camperdown, and the Howe—the two 
former of. 10,000 tons each, the last of 9700: and each of 
9500-horse. The first was armed with two 100-ton, and ten 
89-cwt. guns ; the two latter with four 64-ton and six 89-cwt. 
guns. The only other armoured ship fer this year was a 

ially-protected sloop. Of the unarmoured vessels there 
were three gun vessels and five special service vessels, two of the 
former class incomplete. 

In 1883-84 we find only »ne steel barbette ship, the Anson, 
of 10,000 tons and 9500-horse, with four 64-ton and six 89-cwt. 
ns. Two protected ships of steel were the Mersey and Severn, 
each of 3550 tons and 6000-horse, with two 13-ton and ten 
89-cwt. guns. All these were incomplete. The unarmoured 
were six in number — namely, two gun vessels, one torpedo 
cruiser —the Scout—two despatch, and one special service vessel. 
The last was the only one completed. 

The estimate for last. year, 1884-85, was for three armoured 
and six unarmoured vessels, and no one of these is as yet com- 
plete. The date of the completion of all the heavier vessels is 
uncertain, and the earliest date given is January of next year, 
when one special service vessel is likely to be complete. Of the 
three steel armoured, one is a turret ship, the Hero, of 6200 tons 
and 6000-horse, with two 43-ton and four 89-cwt. guns, and the 
other two are classed as protected ships, the Forth and the 
Thames, each of 3550 tons and 5700-horse, with two 13-ton and 
ten 89-cwt. guns. Of the six unarmoured, two were gun vessels, 
one a torpedo cruiser, two gun and torpedo vessels, and one for 
special service. 

With the estimates for the coming year we have recently 
dealt. We will only, therefore, remind our readers that there 
are to be built in her Majesty’s dockyards two armour-clad 
sbips, one torpedo ram, one torpedo cruiser of the Scout class, 
and one new gun vessel ; and by contract, two armour-clads, five 
cruisers, six Scouts, four new gunboats, and ten first-class 
torpedo boats—a total of thirty-two for the year. No probable 
date is assigned for the completion of any of these projected 
ships, and with to the ironclads, two of them are not yet 
ordered, and of two the type is not decided. 

We now come to the statement which shows the total expen- 
diture on shipbuilding for nineteen years up to 1883-84. The 

te sum spent in that time is £29,515,244; in the first 
ten years the yearly average was £1,315,502, for the last nine 
£1,817,802. The ener year of all is 1872-73, when only 
£809,087 was spent on shipbuilding ; the highest is 1877-78, and 
next to that 1876-77, when £2,922,442 and £2,121,960 were so 
spent respectively. In 1878-79, the year after the great expen- 
diture, the amount dropped to £1,508,049, and the next year 
again to £1,388,607. Since then the expenditure has continued 
to rise, from £1,426,349 in 1880-81 to £1,930,090 in 1883-84, 
the largest amount in any year except the two before mentioned. 
The total expenditure for the six years from 1875-76 to 1880-81 
was £10,980,625, an average of £1,830,104; for the three years 
1881-82 to 1883-84 the total was £5,379,604, or a yearly average 
of £1,793,201. 
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Mr. W. H. Massey has been appointed mechanical and electric 
light engineer to the Queen. 





on 








we 








Marou 6, 1885. 


THE ENGINEER. 





181 








THE TOWER SYSTEM OF ELECTRIC LIGHTING. 


_ WE publish below a plan showing the manner in which the 
city of Elgin, Ill., is lighted by electricity, the lamps being 
placed at the top of lofty towers. The Electrical World says 
“the Van Depoele system is used, and the area illuminated is 
four square miles. It will be noticed that each tower is the 
centre of a circle, and that the circles are so arranged as to 
leave no portion of the area without light. The figures along 
the sides of the triangles composing the hexagon show the 
distances in feet from tower to tower. The height of each 
tower is also given. Mr. George S. Bowen, the president of the 
local company, remarks: It need hardly be said that the light 





in Elgin and the manner of its distribution find almost universal 
commendation, and yet the opposition to the tower system was 
at first bitter, and was found in the various electric light com- 
panies as well as outside of them. The success in Elgin has 
almost entirely overcome the local prejudice, and the tower 
system stands pre-eminent as the one for city lighting. Elgin 
has seven towers, of which six are 125ft. in height, and one 
150ft. On them is a total of twenty-nine lamps of 2000 candle- 
power each. The city contracts with the Electric Light Com- 
pany—which owns the entire plant, towers and all—for five 
years, at 6800 dols. per year. Tower lighting has already been 
adopted by several cities, and promises to become even more 


popular. 


APPARATUS FOR BLEACHING OR DYEING 
YARNS AND GOODS IN VACUO. 


Many attempts have been made to facilitate the penetration 
of textile fabrics by the dyeing and bleaching solutions, with 
which they require to be treated, by carrying out the treatment 
in vacuo, t.¢., in such apparatus as shall allow of the air being 
withdrawn—c. f. Ibid 249, 88. The apparatus shown in the 
annexed engraving—Austrian Pat. Jan. 15, 1884—although not 
essentially different from those already in use, embodies, the 
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Journal of the Society of Chemical Industry says, some im- 
portant improvements in detail. It consists of a drum A, the 
sides of which are constructed of stout netting, carried on a 
vertical axis working through a stuffing-box, which is fitted in 
the bottom of the outer or containing vessel or kier B, The air 
can be exhausted from B by means of an air pump. A contains 
a central division P, also constructed of netting, into which is 
inserted the extremity of the tube R, after being twice bent at 
aright angle. P is also in direct connection with the efflux 
tube E, E and R serving to convey the dye or bleach solutions 
to and from the reservoir C. The combination of the rotary 
motion communicated to A, which contains the goods to be 
dyed or bleached, with the very thorough penetration and 
circulation of the liquids effected by means of the vacuum 
established in B, is found to be eminently favourable to the 
rapidity and evenness of the dye or bleach. 








THE LEGG ROTARY POWER COAL DRILL. 
Tus Legg rotary power coal drill, which we illustrate by an 
engraving from the American Engineering and Mining Journal, 
consists of a small rotary engine, hung in an upright frame, 


| with points at top and bottom to engage, by adjustable screws, 
| with the roof and floor of the mine, supported by a dog or 
brace to stiffen and hold the frame rigid, as the auger-bit is 
advanced into the coal or other material. 

“ Attached to the engine are feed nuts, that open and close 
upon a feed screw from 4ft. to 5ft. long. In one end of this 
screw is a square socket hole, into which is inserted the square 
end of the auger-bit, two of which are used for convenience, one 
8ft. and the other 6ft. long, boring a hole 1in. or 2in. in dia- 
meter, as may be required. When ready to operate the drill frame 
is set 3ft. from the face of the coal, the short auger is inserted in 
the socket of the feed screw, with the bit end against the face of 
the coal. The feed nuts are closed upon the screw by means of 
a lever, the air is turned on—compressed air being the motive 
power used in mines—and the auger begins revolving at a rapid 
speed. In little more than a minute this auger is buried its full 





length in the coal. Then the feed is slowed by turning off the 
air, and the feed nuts are opened off the screw by reversing the 
lever. The feed screw is pulled back through the open nuts 
with the hand, and the short auger removed from the coal, and 
the long or 6ft. auger is thrust through a hole in the large gear 
wheel into a hole already made, and the square end again 
inserted in the socket end of the screw, the feed nuts closed 
upon the screw, and the air turned on as before. In less than 
five minutes from the time the drill frame began to get in place 
a hole 2in. by 6ft. is made in the coal, and the operator is engaged 
in removing the drill to another point in the mine to be drilled. 

Several of these drills, which are manufactured by the Lechner 
Manufacturing Company, of Columbus, Ohio, are in use at the 
Columbus aud Hocking Coal and Iron Company’s mines at 
Longstreth, Ohio, and in other mines throughout the country, 
and are said to be giving the best of satisfaction. They are, of 
course, immediately available in those collieries where an air- 
compressing plant already exists.” 








LOCKWOOD AND CARLISLE’S PISTON RINGS. 


THE accompanying engraving illustrates a new form of piston 
spring patented by Messrs. Lockwood and Carlisle, Eagle 
Foundry, Sheffield. The packing consists of two rings, with a 





slut to each. The springs are of round steel partly disposed 
in flat coils, which tend to enlarge the diameter of the rings, and 
partly of flat plies, which tend to force the rings apart against 
the top and bottom of the piston head. 








SCHNETZE’S FOUNDRY SAND MIXER. 


THE acccompanying engravings illustrate a machine made by 
Messrs. T. B. Jordan, Son, and Commans, of Gracechurch- 
street, for mixing and pulverising foundry sand. The construc- 
tion of the machine requires no explanation. An essential point 
obtained is the thorough disintegration of all clay particles con- 
tained in the sand which tend so much to blow and render the 
cast iron unsound if not finely crushed. Another point is the 
intimate mixing of the coal dust throughout the entire mass. 
By using sand thus prepared a much better skin is ensured. 
Disintegrating machines have been used in several instances 








already for this purpose, but their construction was generally a 
horizontal one, and, besides requiring considerable power to 
drive them, there were found reasons against the extension of 
their use. The “ Adelaide” mixer, as this new machine is called, 
takes up but little space and cannot get blocked up, as there is but 





one set of pins on one disc, and the damp sand, loam, &c.,is whirled 
outwards against an ‘elastic ring and then falls to the ground. 
The steel pins can be replaced in a few minutes by any ordinary 
labourer when worn out, and beyond the wear of these pegs, 
there is nothing likely to cause a breakdown or any cost in 
repairs. The machine requires from 1 to 2-horse power, and is 




















capable of turning out in less than an hour sufficient sand to 
last a good size foundry the whole day. The machine is being 
largely used in Germany, and the greater attention which is 
now being paid to fine and small castings in this country will no 
doubt afford it an extensive field here. 








TROTTER’S WIRE GAUGE. 


THE accompanying engravings represent a new form of wire 
gauge manufactured by Messrs. Walter T. Glover and Co., Man- 
chester. The gauge comprises four separate scales. The long 
scale marked s.w.g. gives the diameter in the new Board of 
Trade standard wire gauge. This differs but very slightly from 
the old Birmingham wire gauge; for instance, No. 12 b.w.g. has 
a diameter of 0°109in., and in the s.w.g. it has a diameter of 
0°104in. Again, No. 16 b.w.g. is 0065, while on the s.w.g. it is 
0°064. The difference throughout the other numbers is only 
slight. The instrument is milled on the edges for convenience 
in holding, and is opened by pushing the eye at the end of the 


: al 


| 

ee 
slide. The wire or other article to be measured is placed 
between the = and nipped tight, the reading being taken on 





the scales. Very fine wires or soft materials should not be nip- 
ped too tightly, otherwise the reading will be too low. Thes.w.g. 
—standard wire gauge—vernier is a peculiar one, and is read by 
observing the numbers of the graduations which coincide, the 
two numbers being identical. For instance, if a well-worn 
penny be nipped between the jaws, it will be found that the 
graduation between 16 and 20—thatis 18—will be opposite the 
corresponding graduation; the thickness is therefore 18 s.w.g. A 
new penny will in the same way measure about 16 s.w.g., 
and with a slightly worn penny neither 16 nor 18 will coincide, 
but it will be found that the half length graduation correspond- 
ing to 17 on the slide, will be in more or less accurate corre- 
spondence with its fellow on the body, and the reading will 
be 164, 17, or 174, as the case may be. When 18 is opposite 18, 
it will be noticed that the graduation 12 on the lower scale, is 
opposite the graduation marked 10 on the upper or movable 
scale; but these numbers not being identical the coincidence ~ 
of these lines must be neglected :—eg., if a No. 8 s.w.g.— 
standard wire gauge —wire be nipped, it will be seen that 
the inch scale reads 0°160, the millimetre scale a shade 
over 4—the exact size being 4:064—whilst the scale 
of areas registers—‘020—this giving at the same time the 
current in ampéres—20—that the wire will safely carry. The 
area multiplied by ‘4 gives 8 lb. per 100ft., and so on through- 
out the other calculations as to resistance, horse-power, &c, As 
another example, put the 16 marks on the a,w.g. into coinci- 
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dence. Looking at the mils scale, we see that the arrow head is 
just past the third division, and the wire is something more than 
“06in. in diameter. To get the figure the vernier must be read, 
when it will be seen that the fourth mark coincides with a mark 
on the upper scale; hence the accurate reading is ‘064in. 
Looking at the millimetre scale, we see that the arrow is past 
the 1 millimetre mark, and also past the half mark, hence the 
measurement is over 1°5 millimetres ; but to get the measure- 
ment correctly, the figures of the vernier must be read. The 
division on the vernier most nearly coinciding with a division on 
the scale is the first ; hence the reading is 1°62. If it had hap- 
pened that thearrow head had not passed the half mark on the upper 
scale, the reading would have been 1°12. If the area found by 
the gauge be multiplied by 12°33, the result is the length in 
feet of pure copper wire having a resistance of one-tenth of an 
ft. 
ohm Gr mee % 
0°l ohm 
with greater facility be 12 ; with wire having a conductivity of 
98 per cent. the constant would be correctly 12°08. If the area 
be multiplied by 0°4—more accurately 0°386—the result is the 
weight in pounds of a length of 100ft. (same 
multiplied by 0°323 equals Sir William Thomson’s very safe rule 
of 0°5 ampéres to the square millimetre. The area multiplied 
by 0°0575 gives the horse-power lost per mile, with 1000 ampéres 
per square inch. 42°8 divided by the area gives the resistance 
in ohms per mile. Other co-efficients will readily suggest them- 
selves to practical electricians. 


For practical purposes the multiplier may 


The area 
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AMERICAN ENGINEERING ENTERPRISE. 
On Tuesday, the 2nd inst., Mr. Arthur Rigg, C.E., read the 
following paper on this subject. It was well illustrated by pho- 


phs :— 

t is well known that the British Association for the Advance- 
ment of Science paid a visit to Montreal in the autumn of 1884, 
and many of its members took that opportunity for visiting places 
of interest in Canada and the United States, either for purposes of 
study or pleasure, or a happy combination of both. Some have 
gone so far as to say there is nothing to be learned or observed in 
that wide and boundless dominion, which, to our unceasing satis- 
faction, is in the possession of the Anglo-Saxon race, and not under 
the control of any foreign nation. To suppose that men of the 
most energetic race on earth could ay develope the resources 
of a new country, abounding with every potentiality of wealth, 
without doing anything a traveller from their ancestral home 
may.not see and study with advantage, is to confess a want of 
observation on the part of the visitor, an utter blindness, indeed, 
that carries contradiction convincing and plete to any stat t 
so absurd. Indeed, so far is a contrary view the fact, that one 
might petrify the whole country as it now stands, and then spend 
the length of a long lifetime without exhausting its boundless 
subjects of interest, or, indeed, dipping very far below the surface 
of what we see. No short, flying visit can possibly give enough 
time or opportunity for any single exhaustive study; so it 





_ needs little or no apology in bringing before my fellow 


engineers some desultory remarks upon a few of the many 
interests which gather around the western continent; and also it 
seems wiser to deal generally with some of these rather than 
attempt too much attention only to afew. Such a course seems 
best calculated to bring both writer and hearer into the unison of 
a rapid and somewhat imperfect series of disconnected ohserva- 
tions, to awaken a wider range of interests, and very possibly serve 
as some help to those who may pursue the same line of travel here- 
after. Compared with the more familiar excursions to foreign 
countries, those w rounds pursued by ordinary tourists, the 
advantages of Pacer Son in Canada and the United States are 
enormous. The English language everywhere prevails; our litera- 
ture is studied in the long dreary winters with a zest and industry 
hardly suspected at home; the names of our best writers are 
familiar to the many, and are not restricted, as here, to the 
cultivated few; and with these advantages there prevails an all- 
bounding intellig a@ vast community of interests among all 
classes of the people. This also tends to soften the asperities 
of those class distinctions which are quite as strong in America 
as here, and the necessity for intercourse during long journeys 
over vast stretches of desert country leads to the formation 
of new, pleasant acquaintances, and becomes a bond of social 
union which the peculiar railway arrangements do much to 
facilitate. And none who have had even a short acquaint- 
ance with the country can fail to be struck with the innate 
courtesy and good nature of the born American, particu- 
larly of the West, for in that respect it stands in most 
refreshing contrast to what we find in the manufacturing 
districts of England, or in their own eastern cities, overrun, as they 
are, with—not always the best class—of immigrants from Europe. 
Judging from the experiences of a journey which extended from 
Montreal to Philadelphia, from Washington to Wyoming, from 
Montana to the Great Salt Lake, and thence vid Denver and 
Leadville through Toronto and New York, past the eastern cities 
of Providence, Boston, and Lowell, and thus through every portion 
of the Northern States and Eastern Canada, one would recom- 
mend no greater treat or pleasanter travel to an Englishman than 
to go over the same ground, and mix with the delightful society of 
his fellow-countrymen across the sea. He may be sure of one 
thing, that they will be only too pleased to give him a hearty. 
welcome. They will be proud to reciprocate his interest in their 
affairs ; and there is nothing he may ever wish to see for which 
unbounded facilities will not be placed freely at his dis- 
posal, Even among the wild cowboys of the uncultivated West, 
amidst the dreary grandeurs of the Yellowstone, or over the barren 
hills of Colorado, he will meet with as hearty a welcome, though 
sometimes accompanied by a rough courtesy, as anywhere else in 
the world; and, curiously enough, the deepest interest of the 
people seems aroused, as they listen while their visitor tells some 
news of ‘‘ the old country,” which is the affectionate term invari- 
ably used to describe their fathers’ distant home. 

Steamboats.—Coming over the sea, familiar with the general 
English types of steamers, perhaps the first things that strike a 
visitor in approaching New York are the enormous ferry boats and 
river steamers, which ply without a moment’s cessation throughout 
the year. These boats run between New York and the adjacent 
shores, or down the river to health resorts in the immediate 
vicinity. Their peculiar beam engines, and double tier of decks, 
give a somewhat uncouth appearance, judged by eyes accustomed 
to the more symmetrical lines of our river steamers. But yet a 
little examination shows how admirably these vessels are suited 
for their intended purposes; and some of them plying te Pro- 
vidence, or those of the more fashionable Fall River Line, are 
veritable floating palaces, provided with engines of enormous 
dimensions. These engines have only a single cylinder, that of 
the Rhode Island being 90in. diameter and 14ft. stroke, driven 
by 301b. steam pressure and making nineteen revolutions per 
miniute. The Fall River steamer, the Pilgrim, has a cylinder 
110in. diameter, with 14ft. stroke. Its paddles are 41ft. diameter, 
and paddle shaft 26in. No difficulty whatever seems to be expe- 
rienced in the management, starting, or reversing of these powerful 
engines, and the vessels they control may seen i 
amongst the crowded shipping with the utmost facility; and even 
in the dangerous Hell Gate passage, now brilliantly illuminated by 
electric light, they are steered with a skill as surprising as it is 
completely successful. 

Railways.—Immediately on landing the chances are that we 
become acquainted with the peculiar railway arrangements of 








America. Long heavy-cars open from end to end, and supported 
by bogie carriages, have been often described. All are much over- 


heated in winter by a stove in each car, with a range of hot-water 
pipes throughout its } , and to judge from the draughts caused 
y opening the hinder door, to say nothing of the forward door. 


one only shudders at the reduction in temperature which would 
occur by opening all the doors in an English carriage holding the 
same number of passengers when the thermometer is standing 
20 deg. below zero. At the larger railway stations or depéts we 
do not see raised platforms, nor are the passengers obliged to kee 
upon any one spot, but are allowed to move freely over the board 
floors between the rails, and the loud bell, with which every loco- 
motive is provided, gives warning of its approach as it moves 
slowly through the crowded stations. On all these locomotives 
there is a spark arrester, formerly constituting an enlargement of 
the chimney, but now generally constructed as a forward prolonga- 
tion of the boiler. Nevertheless, fires are not unfrequently caused 
by sparks which escape notwithstanding all precautions, for the 
draught is so vigorously maintained that showers of ashes pour in a 
continuous hail on the tops of the carriages, particularly when the 
train is slowly dragged up the steep gradients with which most 
American railways aot Some of the eastern lines vie with 
those at home in the excellence of their railways and station 
arrangements. These maintain a high rate of speed for their pas- 
senger traffic—a speed easily reckoned, as there are thirty-two 
spaces between the telegraph poles for every mile ; and one imay 
sometimes count this distance run in seventy seconds, not unfre- 
quently in sixty-five seconds; while higher unauthorised rates 
prevail at the indiscretion of reckless engine drivers. Accidents do 
occasionally happen, but as Miller’s — of coupler buffer is now 
used on all the trains, it prevents that secondary disaster of the 
carriages telescoping, which used at one period to be the invariable 
sequel to a collision. Accidents are always pretty fully described 
in local newspapers, and though it may be somewhat reassur- 
ing to see trees being cut down and burnt, lest they 
might fall upon the line during winter storms, yet it is not 
so pleasant to pass a gang of men setting fire to the débris 
of a wrecked train as the speediest method for removing 
it out of their way. Experiments upon different railway gauges 
have been carried out by various companies in the United States 
— a scale of the utmost magnitude. They range from 6ft. to 
t., but mostly approximate closely to our standard of 4ft. Shin. 
So jong as differences fulfilled a purpose of preventing the rolli 
stock of one company being by another, a sufficient answer 
was given to those who desired and pointed out the advantages of 
uniformity. But now that great trunk lines unite all parts of the 
country, this question has assumed greater importance—an import- 
ance accentuated by the events of the Southern war twenty-five 
years ago. At that a owing to nearly all the railways i 
a uniform gauge of 5ft., concentrations of the Confederate armies 
were effected with far greater facility than the numerous breaks of 
gauge allowed to the Northern hosts; and this fact shows what an 
enormous additional power is given to those who possess sensible 
railway facilities, and is denied to those who rely upon an imperfect 
system. Some of the Western railways have been laid with a 3ft. 
gauge for economical reasons only. At the present time a complete 
and extensive system is exhibited by the Utah Northern Railway, 
which follows down the western slopes of the Rocky Mountain 
Divide or watershed, including also the Rio Grande Railway from 
the Great Salt Lake to Denver, with many connecting branches. 
Thus a traveller has ample opportunities for making any observa- 
tions he thinks fit upon narrow gauge passenger railways. These 
lines were constructed through vast stretches of uninhabited 
country and over difficult hilly regions; sv it is only fair to those 
who decided their gauge to suppose that none anticipated the 
rapid development which this new facility of communication was 
destined to promote. Throughout the eastern and central States a 
standard of 4ft. 8}in. is being adopted by all main lines; for the 
break of gauge has been found an evil of intolerable 
magnitude, so, with a broad and statesmanlike determina- 
tion, some companies have already grappled with the diffi- 
culty, while others are preparing to do so, and thousands of 
miles have been altered by stoppages of two and three days’ 
duration. It has been wisely considered that those permanent 
evils attendant upon existing confusion would far outweigh the 
cost and temporary delay attendant upon an alteration of the 
gauge. Moreover, the extreme rapidity and ease with which long 
distances have been altered, and the small interference with traffic, 
shows that there is no real difficulty in making the change, and 
does t credit to the engineers who controlled what seemed so 
troublesome an enterprise. It is easy to allege the impossible, 
which is too often a mere cloak to cover want of pluck or ignorance, 
yet one can only reflect with absolute astonishment upon the 
assertions of those engineers at home who would wish us believe 
that a similar change could not be made in India. For a totally 
insufficient cause, that extensive country was originally saddled 
with a gauge of 5ft. 6in., too wide, aw it has been proved, 
for any necessities, and it is a misfortune that the home 
gauge was not adopted when railways were first inaugu- 
rated there. Even now, it would seem better to face 
an inevitable problem of the future, to contemplate and 
copy the example of American engineers by preparing for an 
alteration all over the country to 4ft. 84in. at no distant period; 
meanwhile constructing all new railways at the narrower gauge, 
otherwise we shall always afflict India with the intolerable evils 
which will always arise where a 5ft. Gin. and a metre gauge comes 
into continual contact. In Ceylon, at the present time, a dis- 
cussion is progressing as to which of these two gauges should be 
adopted, as if in a separate island it mattered anything whether 
either of the Indian or the standard English gauge were adopted. 
To judge by American experience, and the conclusions of practical 
men, it would be far better to make the Ceylon gauge 4ft. 8}in., 
for this would be best and cheapest in theend. It is with pleasure 
that we note how common sense has at last prevailed regarding the 
Suakim-Berber Railway, now to be made 4ft. 84in., instead of 
1 metre, as first proposed. Though it might suffice to say that a 
3ft. guage is sbetede cheaper to construct than a wider one, 
yet those who advocate narrow gauges seem to consider their 
arguments reinforced by a statement that sharper curves can 
be constructed on narrower lines. But we all know that 
in turning a complete circle the circumference of the outer 
wheel travels further than the inner one, in the following pro- 
portion :—Travel of outer wheel = travel of inner wheel + 27G, 
where G = gauge of rails. This objection ignores the evils of a 
narrow base precluding the rapid passage of curves, and takés no 
notice of the patent fact that no difficulty is experienced in turning 
tram-cars round curves far sharper than anything ever seen on 
narrow gauge railways. Even regarded by the test of ephemeral 
cheapness—that common delusion which misl the public 
and satisfies those who would leave all future to take care 
of itself—it may be remarked that in the level country 
120 miles from Denver to Puebla the two gauges run side by 
side, as on our Great Western Railway here. Therefore, this 
additional cost ought in all fairness to be c against 
whatever saving there may have been effected by adopting 
a@ narrow gauge on the main line; and thus the imaginary 
great economy calculated upon by the original promoters must 
dwindle considerably. It is an attractive and seemingly reason- 
able argument that when opening up a - extensive country, 
light tramways should be more suitable than railways; but 
much needless confusion is imported into all discussions on this 
matter, and incalculable loss inflicted upon districts ill-able to 
bear it, by regarding the inches between rails as the caly pooh 
at issue. Indeed, it is beyond controversy that the average en- 
sions of human beings should settle those of railway carriages, 
just as in more ical times than the present they settled the 
size of carts and carriages, the widths of their wheels apart, and 
the most convenient units of length. these days, however, we 


are told to settle the gauge first and the carriages afterwards, and | 230 


this inversion of the natural process leads to an absurdity we see 





on the Rio Grande Railroad, where the Pullman cars are 8ft, 1}in. 
wide, and the distance between rails only 3ft. With such a dis- 
proportionately small base, the carriages rock considerably while 
passing over rougher portions of the road, or while slowly crawling 
round quick curves at the edges of precipitous elevations. No 
wonder if a feeling of insecurity should drive away mere business 
travellers, so damaging the prosperity of the line, and in 
some degree interfering with a complete enjoyment of 
some of the finest scenery to be found on either continent. 
But the advocates of narrow gauges have been untiring in their 
assurances that the break of gauge and its undoubted evils, which 
they are compelled to acknowledge, will vanish away when their 
system becomes universal ; but let us see how these hopeful prog: 
nostications are realised in practice, for all of us will agree that a 
few facts are worth more than any quantity of imperfect theory. 
Quoting from an article of the Denver Tribune-Republican of 
October 6th, 1864, we read :—‘‘ Within the past half-dozen years 
a system of narrow gauge roads, extending from the Gulf of 
Mexico to Lake Erie, has been gradually evolved out of numerous 
local and fragmentary lines that have from time to time proved 
themselves to be within reaching distance of each other. It was 
claimed two or three years ago that somethiag startling would 
grow out of this new feature in railroading. It was contended 
that the narrow gauge roads could not only be built for much less 
than the standard gauge, but that they could be operated at a 
smaller relative cost—that is, a given quantity of freight could be 
transported a given distance for a smaller total cost. The difficulty 
was the delay and expense of breaking bulk on through business, In 
order to partly obviate this, plans to puta narrow gauge track into New 
York, and to connect all Western narrow gauge branches with this 
trunk, were matured some time ago, and were in process of execu- 
tion when the panic threw many of the lines into the hands of 
receivers. The announcement that the longest of these lines, con- 
necting Toledo and St. Louis, is to have its track changed to the 
standard gauge by the receiver and bondholders, is full of signifi- 
cance. It is apparently a confession that narrow gauge roads 
cannot —- successfully with the standard gauges on level 
ground, with the immense disadvantage against them that tne 
standards are already in possession of the field, and have to be dis- 
placed by up-hill fighting.” In reading facts like these, and the 
conclusions that have been come to by an eminent practical nation, 
one cannot avoid the reflection that it was an error of judgment in 
the first instance to construct 3ft. gauge lines, at any rate on level 
plains; for if it is now worth while to alter the gauge from 3ft. 
to 4ft. 84in. to restore prosperity to a railway that does not 
pay, no further argument is required to prove that the standard 
gauge is the one that ought to have been adopted at first. 
All this forms a lesson which it were wise to consider and act upon 
rather than repeat such costly failures. Turning now from criti- 
cism to the pleasanter task of admiration, we can see from the 
magnificent series of photographs taken by Mr. Jackson, of Denver, 
and displayed on these walls, how splendid is.that line of scenery 
traversed by the Rio Grande Railroad. These pictures convey but 
a very faint appreciation of the grandeur of those stupendous 
passes through the Rocky Mountains of Utah and Colorado. Pass- 
_ through the fertile vale of Utah, now decked with the unique 
splendour of American forest scenery, we gradually rise and enter 
into a succession of deep canons with rocky walls 3000ft. high, 
through the strange fantastic scenery of the Green River and 
across deserts, until at last on the Marshall Pass an 
elevation of 10,854ft. brings us to the summit level of 
the railway. In one of the photographs before us, the 
zigzag course of the railway across this elevated table land 
may be seen winding its sinuous course over the summits of many 
hills, through long wooden snow sheds, past the edges of high and 
dang looking precipices, and over wooden trestle bridges like 
the one 1850ft. above the sea-level at the Toltec Tunnel as shown 
by one of the photographs. As the train twists and turns to every 
point of the compass, it gains glimpses of lovely scenes down many 
untrodden valleys, while the night gives passage through deserts 
and over the Marshall Pass through the Black Canon of the Gunnes- 
ton, until nestled ina quiet, secluded spot, the junction of Salida is 
reached. Here ngers for the rich mining districts of Leadville 
change cars, and after an excellent breakfast we start through the 
finest scenery which this region affords, the Grand Canon of the 
Arkansas. The ever-courteous railway officials provide an observa- 
tion car upon which their passengers can ride and gain a full uninter- 
rupted view of endless scenes of —oee beauty. The sunlit 
aspect of such cliffs as the Currecante Needle are succeeded by dee 
and gloomy valleys where its rays have never entered. The narrow 
river accompanies our course with unceasing roar of its many 
rapids ; and so narrow does the passage become at times that in one 
place, as shown in a Lares sangre no foundation could be found for 
one side of the railway bridge, and the engineers were reduced to 
the necessity of su ing it two girders thrown across the 
Royal Gorge, and then suspending the unsu corners of 
their bridge by a tie rod from above, and thus overcoming the 
difficulty. For twelve miles there follow a succession of canons, 
where no exit would seem possible, until at last the train emerges 
into the level plains of Puebla, after passing along a most remark. 
able railway, justly considered - oe who have enjoyed the sight 
of it as one great scenic route of the world. It has sometimes been 
madeareproach toengineers thatan abnormal hid bounding 
in some of their productions, shows them incapable of appre- 
ciating the beautiful in nature or in art; but, although such 
an opinion may once have seemed justifiable, it can no 
longer be maintained. No excuse is necessary for this digression 
from subjects coming more strictly within the scope of an engineer- 
ing paper. The following table gives interesting particulars of all 
gradients through the Grand Canon of the Arkansas, from Canon 
City to the great mining camp of Leadville; and it will be seen 
that they range from 18ft. to 150ft. in a mile, and in the Marshall 
Pass the average grade for fourteen miles is 217ft. to the mile. 
But a short branch siding from Hecla to Calumet, on the Rio 
Grande Railroad, surpasses this amount, and reaches the high total 
of 406ft. in the mile, or 1 in 13! 


Rio Grande Railroad Gradients from Canon City to 
Leadville, Colorado. 


Average 











Maximum 








Maximum 
Between stations. grade per grade per 

mile, =e ratio. 

feet. feet. lin. 
er ee 9°8 18 298°3 
OS eae eee 43°7 73°9 70°5 
Texas Creek 34°0 73°9 70°5 
Howards .. . 33°8 73°9 70°5 
Ma eer 89°1 73°9 70°5 
Beuna Vista 52°5 739 70°5 
Granite .. 700 737 71°6 
Malta 768 760 70°4 
Eilers 1159 1250 42°3 
Brants 127°8 132°0 40°0 
Laplata .. .. 1126 125°0 42°3 
Ow Junction .. 105°0 125°0 \ 42°3 
PN he ids 068 was 145°0 150°0 35°2 
Over Marshall Pass .. .. 211 ‘ 217 : 24°3 

370° } 14°3 

Hecla to Calumet siding .. | 1 4060 130 





The rapidity with which work is completed, both on Canadian and 
American railways, has often excited comment and surprise, and 
perhaps the most interesting example coming under the writer’s 
notice may be found in the new cantilever bridge over that deep 
gorge which receives the waters of Niagara. This bridge carries a 

louble railway track, and connects the ite shores of Canada 
and the States. It was made by the Central Bridge Works, 
Buffalo, and is 910ft. long, was commenced on April 15th, 1883, 
and finished on December 1st in the same year, thus occupying only 
days in construction. 


(Zo be continued.) 
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RAILWAY MATTERS. 


OrpeErs have been issued to stop the work on the Jhansi and 
Manickpore Railway. About 40,000 men have been dismissed. It 
is believed that this is owing to the necessity of applying the funds 
to the pushing on of the frontier railways. 

A prinina and luncheon saloon, with smoking room and ladies’ 
and gentlemen’s lavatories, is now attached to the 6.15 p.m. train, 
King’s-cross to Manchester—Sheffield route—and to the 11 a.m. 
up train, due at 3.30, The saloon is 60ft. long, with twelve bogie 
wheels, 

For the Rangoon Steam Tramways, worked by Messrs. Merry- 
weather’s motors, experiments have been made with Rangoon earth 
oil as fuel, and the result being satisfactory, an engine arranged to 
burn this fuel has been sent to Burmah, It is anticipated that a 
very large saving in cost of fuel will be made. 


THE Scarborough and Whitby new line of railway was informally 
opened on Saturday, when a special passenger train was run the 
whole length. The line will be fully completed for traffic in about 
three months, and the North-Eastern Railway Company has 
agreed to work the railway in connection with its system on 
favourable terms. 


IN concluding his report on the collision that occurred on the 
17th January, at Fleur-de-Lis yard, near Pengam station, on the 
Brecon and Merthyr Railway, Colonel Rich says:—‘‘It is most 
necessary for the safe running of the trains, and for the safety of 
the passengers who travel on the Brecon and Merthyr pe 
that the signals and points at all the stations and junctions should 
be interlocked.” 


Mr. W. G. BAGNALL, Castle Engine Works, Stafford, has obtained 
a considerable contract from Government for portable railway 
plant and small locomotives for the Soudan. This railway, it is 
understood, will be used as a feeder for the wider gauge permanent 
railway to be laid down by Messrs. Lucas and Aird, conveying the 
materials for its construction and running alongside of it. As the 
order has to be completed within a limited time, it is intended to 
at once enlarge Mr. Bagnall’s works. 


In concluding his report on the collision which occurred on the 
1st January, near Penistone, caused by the breaking of a wagon 
axle from Rotherham and Sheffield, Major F. A. Marindin says:— 
‘This accident furnishes a warning against the practice of placing 
passenger lines between running goods lines, which is sometimes 
done where there are four lines of rails; for, with lines so 
arranged, it is clear that the undeniable risk of accident, from the 
fouling a passenger line by a wagon leaving a goods line alongside 
of it, is twice as great as in cases where the two passenger lines 
are at one side, and the two goods lines at the other.” 

THE railway carriages for the new line which have been ordered 
in the Birmingham district are of the ordinary English third- 
class type, to hold fifty passengers each, and mounted on four 
wheels. Double roofs are provided, and the carriages are painted 
white. Railway supply firms read with interest that a portion of 
the plant and several locos., used in the construction of the Hull 
and Barnsley Railway, have within the last few days been removed 
from Barnsley to Hull en route for the Soudan. This will 
necessarily mean*the replacing of this plant with new work. 
The effect upon the market of this activity in Government buying 
will, it is the belief of some traders rotten, dg be to improve the 

eneral demand for constructive ironwork and metalliferous manu- 
actures. Such an outcome has been noted on previous occasions 
of special heavy ordering = the authorities. People who have 
had contracts to place, and who have been standing off the market, 
have at such times determined to delay no longer, lest manufac- 
turers’ books should be filled up with special work, to general 
buyers’ manifest disadvantage. 

THE city of Guatemala has recently been placed in direct com- 
munication with the port of San José on the Pacific Coast by the 
opening of a new line of railway. The total length of line is 
seventy-two miles—single track and the narrow 3ft. gauge. Very 
heavy gradients, deep cuttings, seven high trestle bridges, and 
considerable trouble with made ground on the Lake of Amatitlan 
were the chief engineering difficulties to be conquered. Between 
Esquintla and Palin, a dist of ninet miles, the road rises 
over 3000ft.; the total rise between San José and Guatemala is 
within a few feet of 5000. The entire rolling stock was imported 
from the United States, as was also a small portion of the steel 
rails used, but the greater part of the latter was imported from 
England. The engines consume wood almost exclusively, coal 
being exceeding scarce in Guatemala, is only used on the steepest 
grades. The line from Esquintla has been built ina little less 
than a year, and the heavy work has been done entirely by natives. 
A branch line from Amatitlan to Antiqua, the old capital, is pro- 
jected. The — and, in _— of the department of Chiquimula, 
the actual work for the Northern Railway, which will connect 
Guatemala with Santo Tomas on the Gulf of Honduras, a distance 
of 160 miles, is being actively pushed forward. is line is being 
constructed by a forced national subscription. 

THE usefulness of re-railing safety guards at bridges was illus- 
trated on the 10th ult., when, the Railroad Gazette says, “‘ as an 
express train on the New York, Ontario, and Western Railway was 
approaching the celebrated Lyon Brook viaduct at a speed of 30 
wiles per hour, on a down grade of 65ft. per mile, the tire on the 
leading wheel of the engine truck broke, and the truck was 
derailed only about 50ft. from a Latimer bridge ge A guard, 
with which guard the entire road was equipped in 1582. The 
truck was pypowyome ! replaced upon the track on striking the 
safety guard, and the broken wheel was then held in proper line 
by the continuous guard rails until the train stopped, which was 
not until it had passed nearly over the bridge. o damage was 
done to either bridge or train beyond the breaking of the tire. 
The viaduct is one of the largest and highest in the country, 800ft. 
long and 165ft. high, and all the conditions were present—except 
absence of a safety guard—for one of the worst disasters on record. 
The wisdom of employing a cast iron watchman which neither eats 
nor sleeps nor walks up to the pay car was perhaps never more 
convincingly demonstrated.” We shall not enforce the use of 
proper guard rails on our viaducts until a train with a prince or 
two in it leaves the rails and goes over a bridge, or runs into and 
cripples the ties and struts of a lattice girder, with results. 


In connection with the railway loans sought by New South Wales, 
it may be mentioned that in that Colony the total gn for 
railway construction has been £1,188,464, of which the sum of 
£16,905,014 was expended for lines opened for traffic. At the close 
of 1883, 1320 miles of line were open for traffic, and 597 miles were 
in the course of construction. The rolling stock consisted of 296 
] ti 5 hing, and 6386 goods, vehicles. The value of 
the railway materials, in the conveyance of which 121 vessels were 
employed, amounted to £275,149, and the freight and insurance to 
£18,984, making a total of £294,133. During the year 116,286 
trains, of which 64,088 were passenger and 52,198 goods trains, were 
run, at a distance of 5,937,261 miles. The earnings amounted to 
£1,931,464, and the working expenditure to £1,177,788, or 60°98 per 
cent. of the earnings. 10,272,037 passengers travelled, of whom 
3,398,169 were first-class and 6,873,868 were second-class. Included 
in these figures are 14,972 season-ticket holders, representing 
3,640,612 journeys. The proportion percentage of these classes is 
for first-class pera 17°89, second-class 46°67, and for season- 
ticket holders 35°44. The merchandise traffic consisted of 1,753,024 
head of live stock, 361,006 bales of wool, 1,915,502 tons of minerals, 
and 816,918 tons of general goods. here was an increase of 
397,746 in the number of first-class passengers, of 675,102 second- 
class, and 214,876 in the journeys made by season-ticket holders. 
The earnings per mile open were £1484, the expenditure was £905, 
the net were £579, The earnings per train mile were 
78°07, the expenses 47°61, and the net earnings 30°46. The net 
earnings were £753,676, yielding 4°48 per cent. to the capital 
‘invested on lines open for traffic, 
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NOTES AND MEMORANDA. 


P THE price of gas in Jersey City, U.S., is 2°00 dols. per 1000 cubic 
eet. 

In greater London last week 3456 births and 1948 deaths were 
registered, equal to annual rates of 34°7 and 19°6 per 1000 of the 
population. 

THE stunniferous, or tin-bearing area in New South Wales, is 
estimated at 54 million acres, or 8500 square miles. Up to the 
present most of the tin has been obtained from the New England 
District. 

In London last week 2709 births and 1569 deaths were registered. 
The annual death-rate per 1000 from all causes was 20°0 last week. 
During the first eight weeks of the current quarter the death-rate 
averaged 21°9 per 1000, against 24°3, the mean of the rates in the 
corresponding period of the five years 1880-84, 

THE deaths registered during the week ending February 28, in 
28 great towns of England and Wales, correspond to an annual 
rate of 21°4 per 1000 of their aggregate population, which is esti- 
mated at 8,906,446 persons in the middle of this year. The six 
healthiest places were Portsmouth, Huddersfield, Hull, Halifax, 
Oldham, and Bradford. 


In answer to a question in the House on the 2nd inst., referring 
to the 110-ton guns, Mr. Brand said: ‘‘ Three 110-ton guns. have 
been ordered. One is to be delivered in October next, another in 
January, and the third in April, 1886, The price per gun is 
£19,500; the weight of the projectile is 1800]b.; the charge is 
900 lb, of cocoa powder; the muzzle velocity is 2020ft. per second; 
the maximum powder pressure is 17 tons per squareinch. It must 
be understood that the velocity and pressure are only estimated, 
although they are based on the experience gained with the Italian 
guns.” 

Bast furnace returns published in the United States show that 
there are now only 236 blast furnaces of all kinds in blast in the 
States, as compared with 363 in 1875. This includes 68 charcoal, 
86 anthracite, and 82 bituminous. There are 435 out of blast as 
compared with 328 in 1875, and of these 159 are charcoal, 135 
anthracite, and 141 bituminous furnaces. The weekly capacity of 
the furnaces on the Ist January was 66,747 tons (2000 lb.), while 
the capacity in 1883 and 1884 was respectively 106,184 and 83,125 
tons. The tendency is to larger furnaces generally, and in charcoal 
furnaces in particular. 


At a recent meeting of the Edinburgh Royal Society, Professor 
Tait submitted a paper on ‘‘ Condensation and Evaporation.” He 

inted out that the present mode of treating the conditions of a 
iquid in presence of its vapour were not rigorous, inasmuch as 
the pressure is undoubtedly different in the two parts, while in the 
surface layer between them there is a complex form of stress. If 
attention be confined to the isothermals of the interior parts of a 
= ye or of its vapour, the present method will apply rigorously. 
With this proviso the isothermals under the critical point consist 
of two parts separated by an asymptote—one belonging to the 
liquid, the other to the vapour. This accords with the tact that 
liquids can be subjected to hydrostatic tension, and that Aitken 
has shown that true vapour cannot be condensed without a nucleus. 


NEATSFOOT oil will not soften leather under all circumstances ; 
neither is castor oil any better. Oil is not necessary to the pliabi- 
lity of leather—the leather of the ox, goat, calf, and kid. The 
Scientific American remarks that it is necessary that the leather 
be kept moist; but oil need not be the moistening means. But in 
order that oil may soften the leather, its way should be prepared 
by a thorough wetting of the leather by water. Much less oil is 
required if the leather is well saturated with water. The philo- 
sophy is obvious; water is repellent to the oil, and prevents it 
from passing entirely through the leather, holding the oil in the 
substance of the leather. The use of water for softening belts in 
factories is not inconvenient if advantage is taken of a holiday. At 
night the belts may be brushed clean and thoroughly wetted; then 
in the morning use the oil. A much smaller quantity is necessary 
to render the belt pliable than when no water is used. 


A PAPER, entitled “‘A Suggestion for the Improvement of 
Radiation Thermometers,” was read at the last meeting of the 
Meteorological Society by Mr. W. F. Stanley, F.R. Met. Soc. The 
author suggests that the radiation ther ter should indicate 
the amount of heat radiated by the sun upon a metal ball of a cer- 
tain size, this being an object easy of uniform reproduction by 
mechanical means. For experiment he made three hollow copper 
balls, which were cast with ordinary filed cores, and were of tif. 
ferent weights. These balls were turned to exact external diame- 
ter of 1*4in., with similar necks for the insertion of thermometers. 
The surfaces were oxidised by heating to resemble the oxidation 
produced by the atmosphere. In each of these balls a similar 
thermometer was inserted, closed in round the neck just sufficient to 
keep it steady by cotton thread soaked in paraffine. The three 
thermometers thus enclosed in the metal balls, when exposed to 
sunshine and placed at 2in. above a piece of black-board, appeared 
to register under similar conditions exactly alike. The experi- 
ments for three summer months gave from 6 deg. to 11 deg. 
difference between the sun and shade. 


THE following on tempering is from the Age of Steel :—‘‘ When 
tempering cold chisels, or any other steel articles, heat to a very 
dull red and rub with a piece of hard soap, then finish heating, 
and harden in clear, cool water. The potash of the soap prevents 
the oxygen of the atmosphere from uniting with the steel and 
forming rust or black oxide of iron. The article will need no 
polishing to enable the colours to be seen. This will be appreciated 
when tempering taps, dies, or various complex forms not easy to 
polish. Never ‘upset’ a cold chisel; it is sure death to the steel. 
If you have a broken chisel to sharpen, draw out and cut off, never 
upset. It will — the fibres just as the straw is crippled when 
driven endwise. Make chisels short for hard, rough work. They 
transmit the power or force of a blow much better. Long chisels 
are apt to ‘broom up’ on the hammer end, as the long steel 
through which the blow passes has more chance to absorb the force 
of the blow. The harder the metal to be worked, the quicker the 
blow should be transmitted. Cast iron works much better with a 
short steel chisel and light hammer than if the blow was struck 
upon a very long chisel with a heavy wooden mallet. In one case 
the blow is delivered all at once, in the other it takes time, and 
much of the force is absorbed.” 


_ For making soluble glass, the following ingredients are heated 
in a reverberatory furnace until fusion becomes quieted : 630 Ib. 
white sand, 330 lb. potash of 78 deg. This will produce 840 Ib. of 
transparent, homogeneous glass, with a slight tinge of amber, but 
little soluble, even in hot water. To dissolve it the broken frag- 
ments are introduced into an iron digester charged with a sufficient 
quantity of water at a high pressure to make a solution marking 
33 deg. to 35 deg. Baume. Distilled or rain water should be used. 
This solution contains silica and | pou combined together in the 
proportion of 70 to 30, Silicate of soda is made with 180 parts of 
sand, 100 parts carbonate of soda (0 91), and is to be melted in the 
same manner as-indicated previously. Soluble glass may also be 
prepared by the following method: A mixture of sand with a 
solution of caustic potash or soda is introduced into an iron boiler, 
under five or six atmospheres of pressure, and heated for a few 
hours. The iron boiler contains an agitator, which is occasionally 
operated during the melting. The liquid is allowed to cool until 
it reaches 212 deg., and is drawn out after it has been allowed to 
clear by settling ; it is then concentrated until it reaches a density 
of 1'25, or it may be evaporated to dryness in an iron kettle. The 
metal is not affected by alkaline liquors. This glass is soluble in 
boiling water; cold water dissolves but little of it, The solution 
is decomposed by all acids, even by carbonic acid. Soluble glass 
he ase ud coagulated by the addition of analkaline salt; mixed 
with powdered matters upon which alkalies have no effect, it 
becomes sticky and agglutinative, a sort of mineral glue. 











, MISCELLANEA. 


Tue Royal Agricultural Society’s Show next year will be held at 
Norwich. 

PROFESSOR Bonney will resign his post as secretary of the 
British Association after the Aberdeen meeting. Professor 
Bonney, it is said, feels compelled to take this step mainly on 
account of the inroads which the work of the Association makes 
upon his time. 

UNDERGROUND urinals and water-closets have been constructed 
around the base of the Duke of Wellington’s statue, on the 
western front of the Royal Exchange, wholly beneath the street 
pavement, and excavated in the mass of solid concrete which sur- 
rounded the foundations of the base of the statue. 


Ar a meeting of the Edinburgh Royal Society last month, Mr. 
Thomas Stevenson, president, delivered an address, in which he 
discussed the erection of training-walls at the mouth of the 
Mersey: He strongly condemned such a procedure, asserting that 
the inevitable result would be the silting up of the approaches to 
Liverpool. e 

THE history of the iron trade, as far as statistics relating to 
quantity produced, imported, and exported, and prices from 1830 
to 1884, may be called history, is well and clearly shown by the 
edition just issued of Fossick’s coloured chart, showing these facts 
graphically, and containing a chronology of the events affecting 
the iron and steel trades for the past fifty-four years. 


THE copper-producing country in New South Wales covers an 
area equal to about 4,296,320 acres; but there are enormous tracts 
of country the exploration of which will increase the area. Some 
of the lodes at present in work are very large. The most important 
copper mine in the Colony at the present time is the Great Cobar 
Mine, and it also is the most distant from the seaboard, being 
497 miles west of Sydney. 

A cLock has been fixed in Bishopsgate-street on the twenty-four 
hours’ system and with only one hand. The long minute hand 
and the figures around are placed as heretofore, but indicate the 
minutes only, which are marked from five tosixty. The figures of 
the hours are shown on a sunk dial under the upper dial, and the 
next hour figure appears instantaneously upon the minute hand 
completing its circuit of 60 minutes. Thus the solitary hand 
marks the minutes and the sunk space shows the hour. 

THE trial trip of the new steam trawler Dolphin, recently 
launched by Mr. W. B. Thompson, Dundee, took place on Satur- 
day, 21st February. The Dolphin has been built and engined by 
Mr. Thompson for the Lowestoft Steam Carrying and Fishing 
Company, Lowestoft, and is a screw steamer of the following 
dimensions: Length, 100ft.; breadth, 20ft.; depth, 10ft.; and has 
compound engines 17in. and 34in. by 24in. stroke, 100 lb. pressure, 
which during the trial developed 300 indicated horse-power at a 
mean speed of 11 knots, 

THE annual report of State Engineer Sweet, of New York, states 
that the canals carried 654,588 tons of freight less in 1884 than in 
1883. Mr. Sweet suggests a radical change in the Erie Canal, to 
make it a ship canal from Buffalo to ‘Iroy with a continuous 
descent, drawing all its water from Lake Erie, and furnishing a 
channel 100ft. wide and 18ft. deep. He advises that detailed 
surveys be made to determine the exact cost of this great scheme, 
which would probably be one hundred millions of dollars. Like 
former incumbents of the office, Mr. Sweet thinks that the Adiron- 
dack survey and topographical survey of the State should be placed 
in charge of -his department, instead of being under independent 
commissions. 

WritInc to the Scientific American on straightening old grate 
bars, a correspondent communicates ‘‘a fact that is not generally 
known, judging from the tons of old grate bars to be seen at the 
various junkshops, a large portion of which could be made as good 
as new. The bars, if not actually burned, can be brought back by 
heating the twisted portion toa very dull red, just enough to 
detect while in the fire ; then nip the bar in a vice close enovgh to 
admit of its being shifted, bring a very gradual pressure on the 
other end with your hip, shifting the bar along so as not to take 
the warp all out at one place. With one heat I have taken three 
or four inches out of a bar. A very little beyond the right heat 
will cause them to break like old cheese.” 


On Monday Messrs. Raylton Dixon and Co. launched the 
Transition, built for Messrs, I. M. Linnard and Sons, to carry 2350 
tons dead weight, and of the following dimensions :—Length, 267ft. 
over all; breadth, 36ft.; depth moulded, 19ft. 6in.; she has water 
ballast throughout. Her name indicates a transition from the use 
of iron plates to that of steel, made entirely in the Cleveland 
district, the angles and beams being from the works of Messrs. 
Dorman, Long, and Co., and plates made by Messrs. Bolckow, 
Vaughan, and Co. This is the first ship built entirely of local steel, 
bct already the makers have contracted for many thousands of 
tons, and have their order books full for months tocome. The 
Transition also refers to the use of triple expansion engines, having 
a steam pressure of 1601b. per square inch, which is utilised in 
three cylinders, working direct on to three cranks, and thus giving 
great steadiness of motion as well as great economy in coal con- 
sumption. 


On Friday last the double twin screw passenger steamer Snow- 
drop left the Seacombe stage to take her trial trip on the mea- 
sured mile off Waterloo. She is 130ft. long, 35ft. beam, and 
6ft. Gin. draught. She is the second of two sister vessels built to 
the order of the Wallasey Local Board by Messrs. Wm. Allsup 
and Sons, Preston, from the designs and under the superintendence 
of Messrs. Flannery and Fawcus, of Liverpool. Both vessels are 
built of steel throughout and to the highest class of Lloyd’s. They 
are divided into eighteeu watertight compartments, and both main 
and saloon decks are of teak. The saloon on deck is 100ft. 
long, and provision is made for smokers in a roomy saloon at the 
after end of the boat, and a large cabin is also fitted up for their 
use below the main deck. The deck above the saloons affords 
a good promenade. The machinery consists of two complete 
pairs of compound surface condensing engines, having cylinders 
18in. and 37in. diameter and 24in. stroke, with t-vo stee! boilers 
working at a pressure of 100lb. Each pair of engu.cs drive two 
propellers, one at each end of the vessel. On her trial trip a speed 
of 12} miles per hour was attained, and the vessel proved to be 
very readily handled. Like her sister ship Crocus, she will be 
fitted with the electric light by the Manchester Edison Company. 


In the report on the London Water Supply by Mr. William 
Crookes, F.R.S., Dr. William Odling, and Dr. Meymott Tidy, for 
December, they spoke of the quality of the water supplied during 
the month, in respect to the smallness of the proportion of organic 
matter present, as being good, and as not differing appreciably 
from that taken note of in the preceding months. © In their report 
for January they say, ‘“‘ There being some amount of discrepancy 
between this statement and that made in the report to the 
Registrar-General, we have, during the past month, taken care to 
verify the results of our daily full analyses of the water, by having 
each analysis performed in duplicate. Our results, thus obtained, 
agree closely with those of last month, and manifest the continued 
excellence in quality of the water. Thus, the mean quantity of 
organic matter in the water supplied by the Thames companies 
during the month of December was found to be 0°151 part, and the 
maximum quantity in any one sample 0°179 part, in 100,000 parts 
of the water; while the mean quantity in the Thames-derived 
water supplied during the past month was 0°137 part, and the 
maximum in any one sample 0°182 part, 100,000 parts of the 
water. This maximum quantity of 0°182 part of organic carbon 
would correspond to a little over three-tenths of a grain of organic 
matter per gallon.” We must remind our readers that these 
reports are based on a large number of analyses of daily samples, 
ard not like those of the report to the Registrar-General on a 
sample of the water of each company taken once or twice a month. 
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HYDRAULIC MACHINERY—PORT OF BUENOS AYRES. 


MESSRS, ABBOT AND CO., GATESHEAD-ON-TYNE, ENGINEERS. 
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Great improvements have recently been made in the shipping 
facilities of the port of Buenos Ayres under the direction of the 
Riachuelo Commission. Some of the new machinery there 
erected we illustrate. It has been constructed by Messrs. John 
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jiggers, or whip cranes; and in describing them we cannot do 
better than quote the specification from which: they were made. 


Boilers—_Two Lancashire, 6ft. diameter by 20ft. 3in. long, 


2ft. 4in. tubes, fitted with four Galloway tubes and two steel 


Abbot and Co., of Cannon-street London, and Gateshead-on- | expansion rings in each tube, and having complete set of mount- 
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MOVABLE JIGGER HOIST. 


Tyne. Some time ago the Riachuelo Commission was appointed 
to carry out improvements at the port of Buenos Ayres, which 
have been ably executed by their engineer, Mr. Luis Huergo. 
The hydraulic plant is acquired for loading and discharging of 

and consists of engines, boilers, and machinery for pro- 
viding the water under pressure, fixed and portable cranes, 
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ings of most modern construc- 
tion. Boilers were proved by 
water to 160 lb. pressure, and 
arranged to work at 80 lb. pres- 
sure per square inch. 

Engines. — Pair of horizontal 
compound surfacing-condensing 
engines, capable of delivering 
208 gallons of water per minute 
at a pressure of 700 lb. per 
square inch when running at 
sixty revolutions per minute. 
The high-pressure cylinder is 
204in. diameter, and low-pres- 
sure cylinder 284in. diameter 
and 24in. stroke ; arranged with 
variable expansion gear to cut 
off at any point between one- 
eighth and half the stroke, and 
provided with separate valves 
for shutting off the condenser 
if required, and exhaust direct 
into the air. The force pumps 
are placed at back of the cylir- 
ders, connected direct with the 
piston rod, and are of the double- 
acting type, with gun-metal ram 
and piston, with gun-metal lined pumps fitted with a special form 
of suction. Suction and delivery clack valves arranged for 
ready access, The engine is arranged to work its own air 
and circulating pumps for condenser ; lift Bae for delivering 
water from the river about 70ft. away to the large tank placed 
above the boiler-house for supplying the force pumps with 
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water and feed pump for supplying the boilers, The whole of 
the pumps are placed vertically against the side of the engine 
foundations, and are worked from the crank pins.) The engines 
are also so arranged that one side can be thrown out of use at 
any time, while the other can be worked so as to develope 
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PLAN OF JIGGER HOIST. 


power to work the air, circulating, lift, and force pumps, as 
well as its own force pump. The force pumps are made double- 
acting, with gun-metal rams 3$in. diameter, and pistons Sin. 
diameter, having the pump barrel also lined with gun-metal. 
The whole of the air, circulating, lift, and feed pumps are lined 
with gun-metal, and are fitted with steel rods, pins, &c., having 
extra large surface allowance for wear. The condenser is made 
circular, fitted with brass tubes and Muntz metal tube plates, 
and having all the requisite pipes, valves, &c., of the most 
modern and complete description. The engine was provided 
with all the most modern and complete fittings, valves, gover- 
nors, &c. 

Self-contained hydraulic crane.—Quay crane: One double- 
power to lift 10 and 4 tons respectively through a height of 
60ft., the jib having a rake of 30ft. The lifting cylinders are 
placed vertically between the cheeks of pillar, and revolve with 
the pillar in strong pyramid-shaped iron pedestal securely fixed 
to quay with strong holding-down bolts, the two powers being 
got by having two rams, the one working in the other, so that 
when the light load has to be lifted the large ram is locked and 
the pressure acts on the small ram only, whereas when the 
heavy load has to be lifted the pressure is allowed to act on the 
large ram, and it carries the small ram with it. The turning 
rams are placed inside the pedestal at the base of the crane, and 
work horizontally, A raised platform and valve-house is alsu 
provided, placed on the quay at the side of the pedestal, so that 
the attendant has full view of the load from any point, and can 
also see into the hold of the vessel which is being loaded or un- 
loaded. For these cranes see page 103 ante. 

Portable cranes.—Seven 30 cwt. portable hydraulic quay 
cranes having 60ft. lift and a radius of jibs of , arranged to 
travel on wheels on rails spaced 10ft. apart, and arched to allow 
fully loaded trucks on ordinary 4ft.84in. gauge to pass underneath, 
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The crane was with cast iron counterbalance to ensure 
the stability of the crane down to the rails ; the cranes are also 
provided with telescopic pipes to allow for the adjustment of 
the crane to suit the vessel’s hatchway. These cranes are 
designed to deliver 80 tons per hour. The attendant is placed 
in a wood valve-house on top of the pedestal, thereby giving him 
a full view all round as well as into the hold of the vessel. 
These cranes, like the rest of the machinery, are designed with 
great care, so as to give ample strength and wear, and are fitted 
with all the modern improvements and appliances to ensure 
perfection in working. 

Portable jiggers.—Four 15 cwt. portable hydraulic jiggers to 
lift through 50ft. arranged for use on quay, and can be run to 
any position connected with the pipes running along the quay, 
and capable of being worked from man on deck of vessel, the 
lifting chain being carried over pulley on vessel’s yardarm, the 
latter acting the purpose of a crane jib. The goods are thus 
lifted on to the deck, or can be swung round and landed on to 
the quay. The pipes leading from the main to the jiggers are 
made with union joints, so that the jigger can be moved 
forward, backward, or twisted round to suit the requirements of 
the case. 

Pipes, d-c.—The main line of pressure and exhaust pipes run 
for about 1100 yards along the quay, and are provided with 
branches and valves at intervals of 30ft. for connecting portable 
cranes and jiggers, and are so arranged that the water used at 
the cranes is returned to a large overhead tank placed above 
boiler-house, and is used over and over again for an indefinite 
number of times, so that when the tank and pipes are once 
charged, there is no more water required except what little may 
be wasted through any slight leakage that may arise at the 
glands of lifting and turning rams) These were tested to 
2500 ib. before leaving the works. 

The roofings of the buildings were also made by J. Abbot 
and Co., of their usual light strong form, giving quite an elegant 
appearance to the interior of the building. The whole of the 
work was designed and carried out and delivered on board in 
Thames within the short space of five months; showing con- 
siderable despatch and efficiency. The work has now been 
fixed and started, and everything has gone together in a manner 
highly satisfactory to all concerned. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 





THE ROCKET. 

Srmr,—The recent correspondence in the columns of your journal 
having tended at one time to raise doubts amongst those not 
actually acquainted with the facts as to the genuineness of the 
Rocket in the Patent Museum, I re-perused the information 
on the subject of this engine contained in some back numbers, with 
a view of enlightening myself on the interesting matter. 

The publication of Mr. Wood’s letters in the number for 
February 6th puts aside the doubts which I might have previously 
entertained, but my attention was arrested by a few words in the 
number for November 28th, 1879, under the heading, “‘ Links in 
the History of the Locomotive.” 

In the course of an account in the above-mentioned number, 
which is stated to be taken from a very scarce pamphlet published 
at the time, the writer, after commenting on the death of Mr. 
Huskisson, proceeds thus:—‘‘The gear of an engine can be 
reversed almost instantaneously,” &c. This set me doubting 
respecting the gear which was fitted originally to the Rocket, for, 
presuming the writer of the pamphlet article to have been really 
acquainted with the gear of the engines which took part in the 
opening of the Liverpool and Manchester Railway, and that the 
statement was correct, it would lead one to infer that the gear 
then in use was such as to allow of being reversed while in motion, 
and it was difficult to reconcile this idea with the statement con- 
tained in THE ENGINEER for September 17th, 1880, in which it is 
asserted that the excentrics of the Rocket were driven by snugs 
“* just as the engines are actuated in the penny boats,” for by this 
method an engine cannot be properly reversed until it has actually 
stopped, and the excentrics take up their new position. 














Not being satisfied after reading these statements, and thinking 
there might be some truth in the original assertion, I made an 
inspection of the Rocket one bright morning last week, and was 
somewhat surprised to find that the excentrics are not driven by 
simple snugs, but that the arrangement is similar to the gear 
which Pambour illustrates in his work on the locomotive, pub- 
lished in 1836, in describing one of the most approved engines of 
the time, such apparently as were then in use on the Liv 1 
and Manchester Railway; that is, the two excentrics are fixed 
permanently toa socket with a space between them, the excentrics 
having plates permanently fixed to the outside of each and con- 
centric with the axle, the whole forming one piece but loose on the 
axle. These two plates have apertures in which the projection on 
the right or the left hand driver may be caused to enter according 
as the built-up arrangement is moved transversely on the driving 
axle, to the right or to the left, for forward or backward motion. 
Pambour, in his work above mentioned, does not describe the 
details of the mechanism for effecting this transverse motion, and 
leaves it to the reader’s imagination, but simply states that it may 
by accomplished by means of a lever placed within the reach of 
the engineman. 

I have sketched the actual oe now in the Rocket at 
Kensington, and send it herewith. It represents the gear as far 
as can be seen from a superficial inspection, and it will be seen 


that in this case the transverse motion is effected by a foot lever | kin 


underneath the foot-plate, and which is close to the fire-box on 
the left of the engine. There is a catch on the vertical rod of this 
foot lever, which, by catching under the oval hole in the foot-plate 
through which it passes, would maintain the excentrics in one 
position—viz., to the right—but nothing is apparent by which to 
move or retain them in the opposite position to the left, and one 
might almost infer that motion in the latter direction was effected 
by a spring, but some part may be missing. The excentric straps 
are hinged to their rods to admit of the transverse displacement, 
hut as regards the foot lever, it has the appearance of a very rough 





contrivance. It is evident that such an arrangement of gear would 
admit of reversing the engine without first bringing it to a stand- 
still; indeed, it is difficult to see any advantage of this over the 
simple snugs and loose excentrics ess this were possible. The 
Sanspariel, which stands in the same museum, has simple loose 
excentrics, driven by snugs. 

Considering the very imperfect knowledge which is on record 
and within reach of the general public respecting the details of the 
Rocket, and the t interest which is attached to the original 
construction of h omy celebrated engine, it seemed to me worth 
while, on account of the apparent contradiction of statements 
referred to at the commencement of this letter, to raise the ques- 
tion as to whether the gear with which the engine is now fitted 
is that aay designed for the Rocket when she won the prize 
at Rainhi , or whether it may be regarded as an improvement 
pted at a subsequent period. 

Knowing that I am not alune as taking an interest in the pre- 
cision of historical detail, it occurred to me that someone who 
actually knew the engine when she competed for the prize may 
be able to clear up this matter, and thus contribute additional 
information on an interesting topic, to which you have devoted 
both time and trouble in your columns with a view to arrive at 
the truth. ALFRED MARSON. 

35, Kingsgate-road, Quex-road, N.W., Feb, 26th. 








CONTINUOUS BRAKES. 

Srr,—Last week reference was made in your columns to a new 
or improved vacuum brake introduced on the Midland Railway on 
Monday, 16th inst. The circular of instructions for working the 
brake has been sent to me from Derby, and is herewith enclosed 
for the information of your readers :— 

Mrpianp Rattway: THE Avromatic Vacuum Brake WITH BALL VALVE. 
—This brake can be applied throughout the train by the driver from his 
engine, or the guard from his van. Engine-drivers’ instructions: Before 
starting from any station see that your gauge indicates at least 18in. of 
vacuum, and that not less than this amount is maintained during the 
journey and while standing at stations. To apply the brakes, open the 
air valve on the engine. To release the brakes, close the air valve and 
restore the vacuum to the same amount as it existed before their 
application. When the engine is attached to the train and the brake 
pipes connected, put on the small ejector, and keep it on to maintain a 
constant vacuum during the journey. The large ejector may be used to 
raise a vacuum rapidly, or when the brakes require to be taken off again 
quickly ; but in either case it must be closed again gradually. Guard's 
instructions: To apply the brake, lift up the lever of the valve. This 
admits air throughout the train pipe, and is to be only employed in cases 
of ye ye This valve opens automatically when the brake is applied 
with full force by the driver, and insures rapid action. See that all 
pipes between carriages are properly coupled together, and that the 
couplings on the end coaches are placed upon the stop plugs. See by 
your gauge that a vacuum of 1Sin. is maintained, and report, if other- 
wise, to the driver. General instructions: To release the brakes for 
shunting purposes—the engine having left the train—first see the hose 
coupling at one end of the train is off the stop-plug and then pull the 

which is fixed under the frame of each carriage. ‘is admits air to 
the top side of the cylinder and the brakes come off by gravity. 

Derby, February 12th, 1885. Joun Nose, 


It is satisfactory to find that at last the Midland Railway Com- 
pany has become aware of the dangerous character of the “‘ two- 
minute ” brake; but it is to be deplored that when making a 
change something better than the new appliance has not been 
adopted. On since the 16th inst, I have ridden upon several 
occasions with trains fitted with this brake, and find it slow in 
action, compared with air pressure. It is also very inconvenient, 
that when an engine is changed, or shunting performed, the brake 
goes on, and has to be released by hand on each vehicle. Diffi- 
culties have quickly become apparent in releasing the brake. For 
instance, on the 20th inst. the 10.35 a.m. train from Leicester to 
Bradford was delayed a minute and a-half at Silsby and five and 
a-half minutes at row, as the brake would not come off. The 
piston rod packing is now new and in good order; yet some leakage 
takes place. What, then, may be expected in the course of a year 
or two? CLEMENT E. STRETTON. 

Le‘cester, February 24th. 





BLAKE'S IMPROVED VERTICAL BOILER. 


Srr,—Permit me to call your attention to a letter in your issue 
of 12th December last, from Messrs. E. R. and F. Turner, referring 
to my recent improvement in the construction of my well-known 
boilers, and the tive sketch given of the internal part of my 
boiler. In Sone. Pevede letter they say :—‘‘ This "—meaning 
my improvement—“ can hardly, however, be considered a novelty, 
as we have had exactly the same thing before the public since 1882, 
see engraving of which we enclose herewith.” It is a pity you did 
not pws the engraving Messrs. Turner sent you; if you had it 
would have been seen that the allegation in their letter is not true. 
The internal of my boiler is different to Messrs. Turner's, and 
I have no hesitation in saying an improvement and superior. The 
boilers now sold by Messrs. Turner are exactly similar to the boiler 
patented by me in 1878, and continued to be made down to 1881. 
I then ceased to make them, because I invented and patented an 
improvement, and have since 1881 to the present time continued to 
make my improved boilers. JAMES BLAKE. 

Britannia Works, Newton Heath, 

Manchester, March 2nd. 





THE WATER SUPPLY FOR THE SUAKIM-BERBER ROUTE. 


Srr,—At a time when British manufactures are more depressed 
than at = period in the memory of the present generation, and 
when the Home-office is besieged by deputations of the unemployed, 
it seems a curious fact that the Government should have selected an 
American firm as the favoured recipients of their orders for the pump- 
a theSuakim-Berber Railway. There are at leasttwo 
well known English firms who have made steam pumps their study 
for many years; and who would, but for the American protective 
tariff, be at the present time supplying America with these 
engines. It will naturally be sup; that these firms have been 
asked by the Government whether they could supply the required 
machinery before the orders were sent out of the country. I am 
able to state with certainty that no y aye has been given to 
the English makers of tendering for the work—which is entirely 
in their line of manufacture—nor have they been consulted in any 
way whatever. The announcement in the public papers is the 
first intimation they have received that their special work was 
then being taken out of their hands. 

If the English engineers had been given the opportunity of 
tendering, and had shown that they were unable on the ground 
either of price, quality, or time to comply with the Government 
requirements, they would have no reason to complain; but as the 
matter stands it appears a singular neglect of an opportunity to 
benefit the home industrial classes. AN ENGLISH ENGINEFR. 

London, March 4th. 


S1r,—The fact that questions respecting an order given by the 
English Government to an American firm for pumps for the above 
contract have been asked by several members in the House of 
Commons, we venture to submit, invests this subject with national 
interest and importance for several reasons. In the first place, 
it is well known that we have had for many years a depression 
of vo gree’ unprecedented severity in our iron, coal, and other 

i trades, and this depression, as is equally well known, 
still exists. In the second place, the public is painfully 
aware that at the present time many thousands of our artisans 
are in a state of enforced idleness and their families starving. 
In the third place, ironworks, collieries, engineering, and other 
similar industrial establishments throughout the country are, for 
the most oo , only partially ss and in too many instances 
are entirely stopped, whilst emp. — of labour find themselves 
subject to diminished incomes and with the burthen of increased 
and increasing taxation to bear. 





In, the face of ql] this, and considering the notable fact that our 





are open to the free importation of machinery from the - 


United States, whilst English machinery exported to that country 
is subject there to a heavy prohibitive duty, we would. venture to 
ask, Is it fair to English machinists, much less is ita patriotic act, 
for the English Government to give an order to a foreign country 
for machinery required for the use of the British Army? In 
answer to the question put by Mr. Carbutt in the House, it was 
stated that the contractors for the water line—one of whom is an 
American—having had great experience with American pumping 
engines, preferred that the six required for the first fifty miles 
should be bought in New York. In reply to this most unsatisfac- 
tory reason, we beg to state, as a simple matter of fact, that a 
practical experiment was carried out at Aldershot, with the sanc- 
tion of the Government, last year, for the p of testing the 
practicability of the scheme submitted to them by the present con- 
tractors, and that the pumps used in that experiment were manu- 
factured in London; and further, that it was in consequence of 
their satisfactory working that the Government gave the order for 
the Soudan plant. 8. OWENS AND Co, 
Whitefriars Engineering Works, London, 
larch 5th. 





THE FRICTION OF SLIDE VALVES, 


Sir,—Permit me to explain a method of ascertaining and 
recording the thrust on slide valve-rods, piston-rods, &c. It 
consists of a small piston H, fixed on the end of the valve-rod, 
which works in the cylinder I, full of oil, also attached to the 
valve-rod. A smaller cylinder A is connected by a hole to the 
larger cylinder I, in which works a piston K kept down by a spiral 
spring similar to a steam engine indicator. The end of the piston- 
rod is attached to a parallel motion carrying the pencil B, which 


a NN 


Yb 46,4 


With 


travels up and down as the pressure of oil in the cylinder varies, 
due to the thrust on the valve spindle. Thus a pressure diagram 
is traced on the moving paper, which is wound on to the roller C 
off E, and over the surface of D, the motion of C being obtained 
by a string coiled round a grooved pulley G, the other end of 
which is attached to any convenient fixed point, so that on the in- 
stroke of the valve the roller C revolves in the direction of the 
arrow. Inside G is a coiled spring with ratchet and pawl arrange- 
ment, which winds up the string again on the out-stroke, the 
paper remaining stationary. The out-stroke of the rod will be 
made by the direct contact of the piston against the cover. At M 
the valve spindle is continued through the guide bracket, thence to 
the joint of the excentric rod. 

This indicator can also be used to ascertain the friction on a 
piston of a double-cylinder engine by inserting it in a piston-rod 
instead of a valve-rod ; then cover over the exhaust port, and 
admit steam on both sides of the piston, with the valve-rod 
disconnected, the crank driving the piston, the engine bein, 
wotked by one cylinder only. The diag thus obtained wil 
show the thrust necessary to overcome the friction on the piston. 
In the same way the friction on glands only can be obtained by 
merely allowing the rods to work alone. 

The action of this indicator will unavoidably slightly alter the dis- 
tribution of steam due tothe variations in the length of the valve-rod, 
but if in practical experiments this is found to be too large for 
efficient working, the large piston must be enlarged and the smaller 
one diminished. 

A similar arrangement to this might be used to take diagrams 
of the tractive power of a locomotive by arranging it between the 
engine and coaches. J. GOODMAN, 

Brighton, February 21st. 





S1r,—I notice in your impression of the 27th inst. what appears 
to ine to be a very novel slide valve, in which the inventor over- 
comes the difficulty of getting a slide to move over an exhaust port 
with pressure on its back by leaving it alone and moving a part of 
the valve which is not so stubborn. In these days of high piston 
speeds and large ports engineers will welcome any simple and 
practicable contrivance by which the necessity of dealing with such 
enormous strains as we have in the link motions of most marine 
engines may be escaped. 

Ido not, however, clearly understand the modus operandi of the 
second arrangement you refer to. It seems to me that if the 
fulerum pin be removed the valve would be ‘‘all adrift.” Will 
the valve wear evenly? Perhaps Mr. Peck could enlighten us on 
these points, 8. W. 

Westminster, March 2nd. 





Srr,—In answer to letter signed ‘‘ Veritas,” re balanced slide 
valves, I leave to state that the late J. Armstrong did not 
valves out of the Iron Duke Great Western 
broad gauge engine. They were taken out many years before that 
gentleman became loco. superintendent. The balanced valves of 
that description are very old. The late Timothy Hackworth 
tried them in the Majestic steamer at Stockton fifty years ago. 

Bristol, March 5th. Ex-Locomorive. 


Srr,—Will you kindly allow me to correct an error in my last 
letter. The pencil ought to be fixed in one of the collars on valve 
spindle, so as to record variations in length of its stroke under 
different pressures; not on eye-piece, which would always have 
the travel of the excentric rod. VOLYOX, 

March 3rd, 





COMPOUND IRON-AND-STEEL ARMOUR PLATES AND STEEL 
ARMOUR PLATES, 

S1z,—The diagrams in THE ENGINEER of the 27th of February, 
of the plates after the trials at Spezia, clearly show what might 
he expected from | me gt force of the shot from a 100-ton, 
gun acting on the different materials of which they were made. 

he trials with the compound iron and steel plates of Messrs. 
Cammell and Rrown’s, Figs. 1, 2, 4, and 5, shaw that a completa, 
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breaking up of these has taken place. It was not so in the 
Schneider steel plates, as shown in Figs. 3,6, and 7, as the conical 
shots passed clear through them, the cone part of the shot appa- 
rently wedging or forcing the plates asunder in its ger od through, 
and forcing or wedging the displaced metal into the other parts of 
the plate. In accordance with the displacement of the metal into 
the plate itself in the asp of the shot, which, in these trials, 
would be somewhere about one cubic foot, so is the resistance or 
strength of the material of which they are made proved. In the 
case of these trials the steel plate clearly shows the greatest 
strength to withstand such terrific force ; such being the case, it 
oni | occurs to one’s mind why it should be so; why should 
plates of the same size and thickness, and of comparatively the 
same material, give on trial such different results, 

A few remarks on this important subject, especially at the pre- 
sent time, when the nations of Europe are increasing their arma- 
ments, may not be out of place. I shall first open the question of 
the composite iron and steel plates and their manufacture, and 
show why they will not stand the same amount of force as steel 
plates, or what goes by that name. My first practical experiments 
took place as far back as 1862 in the testing of the shot-proof 

plates for the embrasures of the fortifications at that time being 
uilt by me for the Government. All classes of plates were put 
to trial—best Lowmoor iron, ordi wrought iron, puddled steel, 
and what was at that time called homogeneous iron, or what I 
should now call mild steel of the finest quality. The result 
of many trials by the War Department was that the shot 
passed clear through the iron plates; through the puddled 
steel plates with fracture; but not through the homoge- 
neous metal, although it was only half the thickness of the 
Lowmoor plate. The mild steel or homogeneous iron was there- 
fore adopted to shield the embrasures. It is, no doubt, metal of 
this description that is employed by Schneider in the manufacture 
of his plates, being made in pots or crucibles in rage from 60 1b. 
to 1001b., each workman pouring his charge into a dam until the 
required mass is collec for the cast, the mass never being 
allowed to get cool until it is shaped through the rolls. This is 
the usual way adopted in German works for large masses, con- 
sequently the molecules of the metal do not get their crystalline 
or prismatic shape until the mass is cooled at its finish. The 
strength of the mass will depend on the fineness of the atoms, and 
also on their close impact on each other. The construction of 
composite iron and steel plate is entirely different from a mild 
steel or homogeneous plate, and I cannot compare it in 
its strength better than to a sound piece of English oak with a 
deal backing, the oak representing the steel face, and the deal 
the wrought iron back of the plate. 

I had an opportunity some time since, at the Atlas Works, of 
noting the way armour plates are manufactured. In the first 
place, it takes about two tons of pig iron to manufacture a ton of 
finished iron plate, therefore one ton of iron is oxidised in the 
furnace per ton of finished plate in the many heatings it has to 
undergo. My experience in heating masses of iron is the deteriora- 
tion of the metallic strength by oxidisation, and to build up an 
iron plate of many tons weight it has to undergo many weldings 
and coolings; and I have found in practice the larger the mass 
built up, the larger the crystals or prismatic atoms of the metal 
become, and therefore weaker. 

The way in which these large masses of wrought iron are built 
up may be stated briefly. The puddler prepares his ball in the 
usual way, partly from refined plate metal, and partly pig. The 
ball is then shingled and rolled into a slab. These slabs are 
sheared, piled, and rolled three times, the slabs increasing in size 
every time, until a pile is built up large enough to form slabs 2in. 
to 3in. thick. These are then piled on each other, tier crossing 
tier, until the mass is large enough for the required plate, which 
is brought up to a welding heat in a furnace, and through 
the rolls. I leave the question of the quality of the plate to the 
practical man, as I am sure he will understand what it will be in 
masses of many tons weight each after the firing it has passed 
through; but my experience is—oxidisation takes place, or what 
the men call burnt iron. I should also question whether anything 
like the extreme of 25 tons tensile strain, with about a third 
elongation, has ever been produced in these large masses, About 
20 or 21 tons per square inch will be nearer it, as I have found 
from experience. 

To strengthen this weak mass of iron, I believe Mr. Wilson, of 
Messrs, Cammell, invented a process for facing the wrought iron 
plate with steel. This is effected by heating the wrought iron 
plate to a welding heat again, and by making the furnace into a 
mould, so that a charge of liquid steel can be poured on to the 
wrought iron plate of the necessary thickness, which combines in 
setting; when set it is rolled through the mills for the required 
thickness. The question is whether the steel does incorporate 
itself thoroughly on the face of the wrought iron plate ; looking at 
the —s of the plate, Fig. 2, experimented on at these trials, 
the face of steel appears to have left the iron plate backing, 
showing imperfect adhesion. Another question also arises in my 
mind—the unequal contraction and expansion of the two metals ; 
it may not be of much importance, perhaps, in a plate, but in 
many of them fitted together and forming long lengths, as on the 
side of a ship, it would be of great im . It cannot be to 
the advantage of the Government to have a composite plate of 
fancy construction to protect our ships or to make our guns of; a 
strong front on a weak back, to bring one body whose tensile strength 
extends to about 45 tons on the square inch on to another body 
whose extreme strength does not exceed 25 tons on the square 
inch tensile, more especially as the iron, the weakest, will cost at 
least four times as much to make as the finest homogeneous iron, 
seems to me against common sense. The latter ome bers any per 
centage of carbon added to it to make either soft or hard steel. Ir a 
hard face is required this can be done by casting one side ona 
chill, or temper it as steel is tempered. 

It appears to me a fallacy to employ iron armour plates faced 
with steel at a greater cost, with at least 50 per cent. less strength 
than homogeneous iron or mild steel. The means of produc: 
large masses are now not confined to one firm; but the question o 
uniformity of quality, that is, the uniformity of purity and fine- 
ness of the atoms, is not insured by the present two modes in 
operation for the production of the metal, 

Those who make ingots, say, for 100-ton guns, have to employ 
several furnaces to prepare the charges, and I have no hesitation 
in svating that no two ch of the metal will be either the same 
in purity or in fineness of its atoms. To insure a uniformity of 
strength and fineness, the metal should all be refined and manipu- 
lated in one charge and in one apparatus. I believe the largest 
furnaces or converters in work have not more than 15 tons 
capacity. Furnaces will be constructed to manipulate masses just 
the same as machinery is —- to handle them. Why should 
‘we go on making plates of combined wrought iron and steel in the 
face of the recent trials against plates made of one metal, which 
showed their superiority? If we could not produce them of one 
metal, and of equal quality to our competitors, it would be a different 
matter; but I am sure what others can produce, either in steel 
or iron, we can, and the sooner for our credit we are at it the 
better. Samvur. R. Suyru, C.E, 

Smyth’s Caloric Association, 

12 and 13, Barbican, E.C., March 3rd. 





FLOATING BREAKWATERS, 


Srr,—The question of numerous harbours of refuge is such a 
national one—and is at the same time so necessarily associated 
with an inquiry after inexpensive methods, and thus with proposi- 
tions for floating breakwaters—that the proposition to place one at 
Eastbourne has aroused much public interest. It is satisfactory 
and valuable that a floating breakwater should thus be given an 
opportunity of proving that shelter can be supplied in this econo- 
mical way. But it would be equally a national calamity if the 
Whole class of floating breakwaters were tq be discredited through, 








~ ible or partial failure of one particular form of floating 
reakwater. © 

From several quarters I have had communications, and have 
also seen references made to others to the effect that the Green- 
way breakwater is either going to be put down at Eastbourne, or 
that that experiment is so similar that the Greenway breakwater 
must be content to stand or fall by the success or failure of the 
composite kwater to be used there 


Not only in the name of fair play and myself, but, I venture to 


say, in the interests of truth in an important national question, I 
trust you will find space for the following description pointing out 
the peculiarities distinctive of these two forms of floating break- 
water :— 

1. The breakwater, Fig. 1, proposed at Kastbourne has no theory, 
except the general hope that the sea may be quieted by being broken 
up and hindered, as described lower down, 

The Greenway breakwater, Fig. 2, has a simple, well-known, 
natural law as its basis, viz., that counter currents will nullify 
one another, 

2. Messrs. Carey and Latham’s adaptation of Mr. Leeds’ plan 
only cleaves the water slightly below the surface. 

P The Greenway breakwater turns a column of water 10ft. or 15ft. 
eep. ¥ 
ra Mr. Leeds’ plan partly opposes the sea, and is therefore in 
danger of being ied away. 
— Greenway breakwater only diverts, and is therefore in less 
nger. 

4, They use the expressi pparently borrowed from me, for 
it is in none of Mr. Leeds’ earlier descriptions of his plan— 
“ dividing the waves ;” but their form of breakwater is adapted to 
divide the water, not the line of the wave, for they divide it hori- 
zontally by a wedge that lies on its side. 

The Greenway breakwater is vertical, and really divides waves, 
breaking up their line and turning portions against one another. 

5. They estimate the cost of their breakwater at £18 a foot. 

The Greenway breakwater is tendered for at £6 a foot. 

6, Their mooring is complicated, experimental, expensive, and 
difficult of placing, necessitating calm weather and the use of divers, 

The Greenway breakwater mooring is simple, depending chiefly 
on weight, and is r i by nautical men as adequate ; it is 
inexpensive, and gives no more trouble in putting down than an 
ordinary anchor. 

7. Theirs, in fact, represents a beach (1), and a wall (2), steadied 





to | by a flooring (3), and anchored by chains over rollers to a beam (4) 


or girder, fixed at the bottom of the sea. 

The Greenway breakwater is briefly a series of prisms with 
curved sides and three heavy anchors. 

8. The idea of a beach or slope throwing up the sea is not novel. 

The Greenway breakwater turning the sea against itself, and 
the more ney as the storm rages the fastest, is a novel and 
scientific plan. 

9, Their floating structure has no provision for relief. 














The Greenway breakwater, being sloped at the back, receives 
support and relief to the front mooring from the natural action of 
water rising violently in 
the line of that slope, in 
exact proportion to the 
force which assails it in 
front. The turnwater is 
thereby thrust upward 
and forward, 

I believe every floating 
breakwater to have great 
advantages over solid ones 
in deep water, but as some 
forms of them have been 
tried and cast aside before, 
> itisnotrightthat the whole 
class should be indiscrimi- 
nately judged as identical, 
and that such a simple and 
scientifically designed harbour as the Greenway breakwater should 
be made to stand or fall by the success or failure of one which 
does not claim to be based on the same principles, but in a com- 
a form. E. C. GREENWAY THOMAS. 








RAILWAY SIGNALS, 

Srr,—I was much interested in the report of Major F. A. 
Marindin on a collision which occurred on the 17th December, 
1884, near West Croydon Station, on the London, Brighton, and 
South Coast Railway, in which he urges the desirability of dis- 
tinguishing in some way between distant and home signal lamps 
at night, which is often felt. Sir, I can agree with him in his 
remarks on the above subject, as I think it is quite time something 
ought to be done in the matter, as I have to run over sections in 
which there are signal posts, with the distant and home signals 
and one post; and I hope that his remarks will not be slighted 
this time, as I think they were at the time when he made his 
report on the fatal accident on the Great Northern Railway at 
Hornsey, January 24th, 1882. In his concluding remarks on 
this accident, he says the lesson to be learned from this fatal 
collision is, that the whole system of fog signalling in use generally 
throughout the kingdom is a very weak point in railway working, 
and that the rule for working under the present system, weak as 
it is, required improvement. Even when fog signalmen are at 
their post, and are known by the drivers to be there, it must 
be remembered that in very thick fogs the flag-man and his 
lamp are frequently invisible, and that, therefore, a driver does 
not get any positive intimation when a si is of such as it is 
when the signal lamp or arm is itself visible, but only a negative 
signal, on account of the non-explosion of two detonators, which 
may possibly have failed to explode, although upon the rail and 
intended to do so, The rule enjoining caution when running in a 
fog should be rigidly enforced. The risk, appreciable at all times 
during fogs, mes the greater when the fog is a sudden one, for 
in such a case there must be, under the present system, an interval 
of time when the signals are not protected by any fog signalmen. 
It is to be hoped that asa result of this collision a further trial 
may be given to inventions for the improvement of fog signalling. 
Sir, as I have seen an invention tried and worked successfully on 
one of the engines on the Haydock Colliery Railway, belonging to 
Richard Evans and Co., Earlstown, gives a true and proper signal 
on the engine when he is oy a signal at danger, whether it is a 
distant or home signal. I think that if something of this kind was 
adopted on all railways, all drivers and pointsmen would he hetter 





protected in case of fogs coming sudden in the night time as well as 
day. I think it would also be a great saving in life and rolling 
stock. I hope that this will meet the eyes of the patentees of the 
above invention, and that they will give us a full description of it, 
Express DRIVER, 
x London and North-Western Railway. 
Liverpool, March 3rd, 


PREVENTING INCRUSTATION IN BOILERS. 

_ Srr,—We note in your issue of 27th ult. a sketch and descrip- 
tion of a J a mp for preventing incrustation in boilers, constructed 
by Mr. William Brown, of Stockton-on-Tees, to meet the emer- 
gencies of a very troublesome case. In the case referred to there 
was fortunately no lack of fuel at command, and it was found pos- 
sible to construct a purifier which was practically a separate boiler. 
Should there not, however, have been a superabundance of us 
fuel at hand, the case would have been extremely troublesome. 
It may therefore be of interest to your readers to know of a remedy 
in those cases where | fuel is not available. We wish to direct 
attention to a boiler cleaner, requiring no heating, and which hasnow 
been for some years in su ul operation with a large number of 
firms in the United States, and has been found to meet those cases 
where fuel is an item for calculation, and simplicity of working is 
desirable, may be of interest to your readers. It consists of a fan- 
shaped skimming pan, 7in. deep, and extending nearly to the shell 
in width, and is p at the back end of the boiler, with its open 
side towards the front, the rear sides being partly above the sur- 
face of the water. A flow pipe connecting with the rear of the 
pan, and passing through the boiler shell, is connected with a 
settling chamber. A return pipe is connected with the settling 
chamber. A blow-off pipe is also provided. 

As it is a well-known fact by all practical engineers that the 
impurities in water will come to the top when first subjected to the 
action of heat, and that the current in a boiler is from front to 
rear at the surface, caused by the heat being strongest in front, 
hence the practicability of this self-acting invention. When 
steam is generated a constant and steady circulation is produced 
from the front of the boiler to the pan, where the heavier sedi- 
ment will be held, the lighter matter passing up with the current 
to the per ae amg where, having left a lin. pipe, and enter- 
ing a cylinder, the water spreads out and becomes compara- 
tively still, thus precipitating all sediment to the bottom of the 
chamber, the pure water returning to the boiler through the return 
pipe, the circulation continuing so long as there is any pressure in 
the boiler. To clean out the pan and the settling chamber or 
cylinder, the blow-off is Pond y as often as may necessary, 
according to amount of sediment in water used. 

The settling chamber is made of boiler iron, tested at 200 lb. 
pressure to the square inch, and is from 36in. in length by 18in. 
in diameter upwards, according to the size of the boiler. Valves 
are attached close to the shell of the boiler, on the outside, so that 
in case of a pipe leaking it can be immediately shut off. 

Some of the benefits of these machines are—they will remove 
all impurities from the water ; old scales will drop entirely off, the 
cause being removed. They will preserve a boiler, also the engine, 
by preventing, more or less, grit working over with the steam ; 
saving of fuel, making steam easier, and lessening danger of explo- 
sion by positively preventing a boiler from foaming. They are 
very simple in construction, and long-lasting. 

We shall be pleased to give any further information to any of 
your readers who are troubled with bad water or scale in their 
boilers. THOos. VEASEY AND Co, 

Wool Exchange-buildings, Coleman-street, E.C., 

March 4th. 





NEWTON’S THIRD LAW. 

Srr,—I have read with interest and some amusement the in- 
genious solution of the action and reaction difficulty submitted to 
your readers by Mr. Muir. Of course, if there is no motion save 
at right angles to the strain, the whole difficulty is got over. But 
is not this begging the question? 

It seems almost a pity to disturb Mr. Muir’s simple, child-like 
faith, but I venture, notwithstanding, to ask him what is the 
solution of the difficulty presented by a crane lifting a weight? 
The resistance of the weight to be lifted is equal, according to 
Newton, to the strain applied to lift it; and this we know apart 
from Newton, because the pull is the same at both ends of the rope 
against the engine and against the weight. Will Mr. Muir 
kindly explain where the right-angled sliding action comes in here? 

London, March 8rd. AN OLD STUDENT. 





CLEOPATRA’S NEEDLE. 

Sir,—My attention having been called to a notice in the issue of 
your valuable journal of the 23rd January last, under the headin, 
of Literature, in which mention is made of the process adop 
for the preservation of Cleopatra’s Needle, I beg to inform you 
that it was Browning’s Permanent Preservative Solution, manu- 
factured by my company, that was, six years ago, so successfully 
used in the preservation of the obelisk; and you will observe, on 
kind perusal of the slip enclosed herewith, that this preservative 
was used in preference to any other. I should feel much obliged 
if you would kindly have these facts mentioned in your issue. 

ndestructible Paint Company, Wm. Lewis Pratt, 
27, Cannon-street, London, Secretary. 
March 4th. 








Works of considerable magnitude are being proposed to increase 
the supply of water to New York, and contracts have already been 
pr ‘or a new aqueduct which will cost from two to two anda- 
half million sterling. 


GLascow ENGINEERS’ ASSOCIATION.—At the ninth meeting of 
the Glasgow Engineers’ Association Mr. John Eaglesham, C.E., Ayr, 
read a paper upon an “Engineering Mission to Brazil.” In the 
spring of 1884 the author was commissioned by the directors of a 
steam shipping company in Bahia to proceed to that country to 
report upon the construction of a slipway and other accommoda- 
tion for the repair of their fleet of steamers. Describing in the 
first place to a considerable extent the cust and 8s of the 
peop: ie, the author then proceeded to discuss the engineering 

eatures of the scheme proposed. Of all the Brazilian ports Bahia 
is the only one at which iron ships can be repaired, with the 
exception of Rio Janiero, which has a fine graving dock cut out of 
the solid rock. At one time there was a slipway at Colonia, but 
this has fallen into disrepair, and the hauling machinery having 
been removed, it is now abandoned. The present method of 
beaching the steamers at Bahia is as follows:—At low water the 
vessels, which for the river navigation are flat bottomed, and have 
only a draught of 5ft. to 7ft., are floated at high water above a 
series of logs placed at right angles on bearing logs, and forming 
what is soa ag se Bey in this country as a “‘gridiron.” The 
top of the log is about 2ft. above low water, and the workmen then 
the necessary repairs until the water floods them out. The 
difference between high and low-water O.S.T. was ascertained to be 
9ft. 5in. Although the of the company’s steamers is 
only about 800 tons, it was decided to build the slipway large enough 
to accommodate a vessel of 2000 tons. The construction recom- 
mended was princi, of timber, and the wood best suited for this 
purpose is the Periba, examples of which, and as well as of several 
other native woods, were shown. The cost of the wood at Bahia 
in the rough varies from 1s. to 1s. 3d. per cubic foot. Labour is dear. 
On the Parahyba Railway, in the vicinity of Pernambuco, labourers 
earn about 1 milreis—ls. 9d.—per day, native masons 2 to 24 
milreis, and carpenters 3 milreis per day. Afterwards the author 
described at some length the tramway systems of both Bahia and 
Pernambuco, also some of the leading features of the railways at 
wre in construction in Brazil. The paper was accompanied by 
rawings illustrative of the proposed works, and of the tramway 
system of the town of Bahia, 
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: FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—AsnHer and Co,, 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC,—A, TwieTmeyer, Bookseller. 

NEW brerenditer * Wittmer and Rocers News Company, 
’ street, 


——————— 
TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, 0” con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be Free peer by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 

E. B.—There is no book of the kind published. 

J. T.~ Patent agents assert that there is, We hesitate to say that they are not 


right. 
c, K.—Sennett's treatise “On the Marine Engine ;” Binn's treatise “ On 


wing. 
W. D.—Apply to W. F. Stanley, Great Turnstile, saying in particular what 
calculations you want the slide rule to make. 
W. P.—The total head of water when the tank is full will be 26°75/t. 
Multiplying ~- by °483, we get the pressure in pounds per square inch, 
5 lb. 


¥ 

A. E. W. (Brierley-hill).— Jt is just possible that Messrs, Spon, of Charing- 
cross, may have a copy of the old book you want. If they cannot supply 
vou, you may get one by advertising for it, 

Anxtous.—J/f your tanks are lined with Portland cement lin, thick—one of 
cement to one of Ane, sharp sand—and the whole subsequently coated over 
with a thin coat eae cement, there ought to be no leakage. If there is, 
give two coats of red lead paint, 

H. C. (Shibden).— The whole weight, whatever it may be—either that of the 

pan or that of the spring balance—must Le used. As a spring 
balance weighs something, and as that weight is carried by the brake, why 
should it be left out of consideration? Years ago we published engravings 
of the Royal Agricultural Society's friction brake. You will jind full 
particulars in a paper read by Mr. Rich before the Institution of Mecha- 
chanical Engineers. See the “‘ Transactions” for 1876, page 199. 


COMPRESSED PAPER. 
(To the Bditor of The Engineer.) 

Sir,—Can some of your numerous correspondents let me know the 
addresses of the —— makers of articles in compressed paper, such 
as railway wheels, &c. M. 

Belfast, February 27th. 


THE RATCHET BRACE. 

(To the Editor of The Bngineer.) 

Sir,—Can any of your readers inform me who invented that useful 

tool the ratchet brace? In the Mechanics’ Magazine for September, 1835, 

p. 441, there is a sketch of a very simple form of ratchet brace, and it is 

described as being a new thing, the correspondent who sends it attri- 

buting the invention to ‘a workman at Mr. Hague’s manufactory.” 

Mr. John Hague was a well-known engineer of the day, whose e of 

business was, I think, in Cable-street, St. George’s-in-the-East. Is it 

possible to refer to an earlier reference to the ratchet brace? 
London, March 2nd. 











Enquirer. 





SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0148. 6d. 

Yearly (including two double numbers)... .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk Excinger Volume, price 2s. 6d. each, 

A complete set of Tue Encineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Forega & ibers paying in advance 
at the published rates will receive Tak ENGINEER weekly and post-free, 
Subscriptions sent by Post-office order must be accompanied by letter a) 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


increased rates, 

Remittance by Post-office order, — Australia, um, Brazil, British 
Columbia, British Guiana, Canada, — of Hope, Denmark, 
Egypt, France, Germany. Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New , 
dy mle ia, Switzerland, Tasmania, Turkey, United States, 
Tada, Qo a yA Africa, West Indies, Cyprus, £1 16s. China, Japan, 

ni . 6d, 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Chill, $1 I6e., Borneo’ Ceylon dave, and Bingupore; £20: €d” Manta’ 

, € rneo, Ceylon, Java, an 
Mauritius, Sandwich Isles, £2 5s, - 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
uiher letters to be addressed to the Editor of Tne ENGINEER, 168, Strand. 
—————>—>_>_—_—[K—z_z_—_{_ 

MEETINGS NEXT WEEK. 

Tue InstiTUTION oF Civit EncingEeRs.—Tuesday, March 10th, at 8 p.m.: 
ting. Paper to be discussed, ‘The Construction of 
motive Engines, and some Results of their Working on the London, 
Brighton, and South Coast Railway,” by Mr. Wm. Stroudley, M. Inst. C.E. 
Friday, March 18th, at8 p.m.; Students’ meeting. Paper to be read and 
discussed, ‘‘ The Blasting and Removal of Rock under Water, and the 
Construction of a Deep-water Quay at Blyth Harbour,” by Mr. Wm. Kidd, 
Stud. Inst. C.E. Mr. H. Hayter, Member of Council, in the chair. 

Enoineerine Society, Kino’s CoLLEcE, Lonpon.—Tuesday, March 10th, 
at 4 p.m.: Paper to be read ‘On Fuel,” by Mr. Collis, 

CLEVELAND INsTITUTION OF ENGINEERS. — Monday, March 9th, at 
7.30 p.m.: Paper ‘‘On the Gradual Reduction System of Manufact 
Flour by Tron Rolls,” by Mr. Henry Mac ell, Stockton. 

Society oy TELEGRAPH ENGINEERS AND yyy ye 
March 12th: ‘On Constant Electro-motive Force in an Electric it 
Circuit,” by Sir David Salomons, Bart., Member. ‘“ Electrical ni- 
} se Nomenclature, and Notation,” by Mr. And Jamieson, F.R.8.E., 


ember. 

Society or Arts.—Monday, March 9th, at 8 p.m.: Cantor Lectures, 
“Carving and Furniture,” by Mr. J. Hungertied Pollen. Lecture I. 
Types and fashions of the wood carvers’ art. Wednesday, March 11th, at 
8 p.m.; Fourteenth ordinary » ploration, and the Best 
Outfit for such Work,” 3 Major-General the Hon, W. Feilding. Mr. 
Francis Galton, F.R.S., will preside. Thursday, March 12th, at § p.m.: 
Applied bog mead an Physics Section. “Recent Improvements in 
Photographie Development,” by Mr. W. K. Burton. Friday, March 13th, 
at ‘pe. Indian Section. ‘‘The Present Condition and Future Prospects 
of Female Education in India,” by Mancherjee M. Bho’ late 
Secretary of the Alexandra Girls’ English Institution, Bombay. Mr. 
Matthew Arnold, D.C.L., will preside. 
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STREET MAINTENANCE AND SUBWAYS. 

WE may so accustom ourselves to some crude things in 
engineering work that we cease, or fail to see, where the 
barbarism lies, This is notably the case in London street 





or road making. If houses were built with doors that were 
fastened each oe with spikes and had to be opened each 
= with a pinch bar, like packing-cases, we should pro- 
bably come to the conclusion that though custom should 
be revered, and locks and bolts would be more costly than 
nails, the first cost would in the end be the smallest both 
in nails and doors, to say nothing of convenience and time 
saved, Failing to act upon such a conclusion would not, 
however, be one whit ro inconsistent with our clai 
to be considered common-sense folks, than the way 
in which we proceed in reference to our London streets 
or roads. Many of these streets are made in a most costl 
way. They are dug out with great labour to a dep 
of over a foot, the bottom sifted and levelled, and 
then covered with a bed of about 6in. of concrete. This 
is carefully floated with cement mortar, and thus a bottom 
is made capable of lasting all time. Upon this is built a 
compound floor of wood Sidin asphalte, and other things, 
making up what is the best roadway modern road engi- 
neering has devised for towns where cost is not the first 
consideration. Such a roadway is made on the large scale 
at a first cost of from 15s. to 18s. per square yard. In 
London these roads are usually completed, and perhaps all 
the paraphernalia of construction removed, and even a week 
may have passed, when the water or the gas people come 
— with a new line of pipes, and they or the Postal 
Authorities with a new line of wires for telegraph purposes, 
proceed with picks, crowbars, heavy sledge hammers and big 
steel wedges to cut and smash the whole of this fine work to 
pieces so as to dig a trench for their pipes or wires in 
pipes. To take up this sort of road is a work requirin 
plenty of brute force. To do it for laying 3in. pipes suc 
as those used by the Telegraph Department, which are 
placed at a small depth, and afterwards make good again, 
costs from 13s. to 15s. per yard; and this expenditure is 
repeated every time a pipe has to be laid or renewed. How 
often this has to be done is too well known by those who fre- 
quent such thoroughfaresas Fleet-streetand the Strand ; and 
it does not need much calculation to show that this expendi- 
ture soon exceeds the cost of a subway, which could be 
made to take all these pipes and wires. As a mere 
question of cost of putting in and maintaining pipes 
and wires the gain would be very great, but the gain 
to London would be immeasurably greater than this 
when the loss involved in the frequent stoppage of im- 
portant traffic is taken into account; and a further very 
serious loss also takes place. Once a new roadway, such as 
the kind above referred to, is taken up, although it is sup- 
posed to be afterwards made good—and the best is done 
to make it so—it is never the same as it was before being 
broken into. The whole fabric is more or less shaken. 
Between the part remade and the original there is always 
some irregularity of level; the road does not wear level, 
and it wears quickly; holes are formed, and what was an 
expensively but really well-made and fine road begins to 
want x much sooner than would otherwise be neces- 
rt 6 e heavy work of breaking into and cutting out a 
of six or seven inches of concrete disturbs a large 
of the whole, the continuity is gone, and the cost of 
maintenance is increased. To avoid this subways are 
needed ; and though no design for a satisfactory subway, 
with a covering that at the same time would not in any way 
detract from the character of the surface for horse footing, 
has yet been made, there should be not the least difficulty 
in this, The removable covering need not extend the 
whole length of the subway, but even if this were thought 
best, there is no reason why a plate covering at the level of 
the concrete should not be made. Upon this the wood 
blocks could rest, and there would be no difficulty in 
making this part of the wood covering easily removable, 
and at the same time fix it so that asa road surface it 
should be as good as the other part of the road. Time 
and money would be saved in every part of the operation 
of laying pipes, repairs could be made when wanted, and 
interruption to vehicular traffic now extending over days 
and weeks would be reduced to hours and days. e 
enormous — of London street trattic makes something 
of this kind daily more necessary, and it is becoming im- 
perative. 


THE TEACHING OF DYNAMICS. 


WE have on more than one occasion called attention to 
the want of uniformity of definition which is to be met 
with in text-books of Dynamics, and to the inconveniences 
which result when the author having in one place given a 
certain definition, in another draws a.deduction which 
must be erroneous if the definition be right. We have 
not the least hesitation in returning to this subject, because 
it is one which the rising generation of engineers has a 

at deal to do with. e modern student is often 
ifferent from his predecessor in that he is of a more 
inquiring disposition, and less disposed to take on trust 
what is told him. The young engineer who now-a-days 
accepts as true any statement that he finds in a book 
simply because it is in a book, is rapidly becoming a rara 
avis, and it is well that it should be so; but the student 
has considerable difficulty in making himself heard, and 
however much he may find himself oppressed by the con- 
tradictions and inconsistencies manifested by his teachers, 
he is unable to enter any solid and useful protest. It is, 
then, in the interest of the student that we write. It is 
for his sake that we point out that defects exist in only 
too much of the scientific instruction of the present day 
which ought to be eliminated, and would be eliminated if 
the teaching of sound truth was not too often regarded as 
a secondary consideration. In what follows we do not pro- 
fess to supply improved definitions. Our object is, in one 
sense, to be destructive, not constructive. It would, of 
course, be entirely beyond the space at our disposal and 
the legitimate character of an article like this even to 
attempt to cover a wide range of ground ; we must, there- 
fore, content ourselves with touching on a very few pro- 
minent facts, and we shall try to be as precise as possible. 
There is the greater stimulus to precision in that we 
have, we have reason to know, m misunderstood. 
Very recently we had something to say concerning New- 
ton’s third law, and we have been assumed to say that we 





disputed the truth of that law, which assumption is the 


direct con’ of the faith that isin us. We hold that 
Newton’s third law is absolutely right; but we also hold 
that its consequences are very istently ignored. 


At the base of the whole science of dynamics lie Force 
and Motion. The precise meaning to be attached to these 
words is all-important; because as they are made to mean 
one thing or another, the explanations given of ya 
phenomena are or are not true. Teachers of dynamics, 
to do them justice, have recognised this for years, and we 
find, accordingly, that they all give definitions of Force 
and Motion. They explain, that is to say, what they 
understand the words to mean. Magnus, for instance, of 
University College, ten years ago defined Force in his 
“ Elementary Mechanics”—a class-book used in Univer- 
sity College—as “ whatever produces or tends to produce 
motion.” Professor Julius Wiesbach, in his great book, 
“A Manual of the Mechanics of Engineering,” defines 
Force as “the cause of the motion, or of the change irf the 
motion of material bodies ; every change of motion, ¢.g., 
every change of velocity, must be regarded as the effect of 
a force.” This was written in 1877. Clerk - Maxwell, 
writing in the same year, defines Force thus in his 
“Theory of Heat” :—“ Force is whatever changes or tends 
to change the motion of a body by altering either its 
direction or its magnitude; and a force acting on a body 
is measured by the momentum it produces in its own 
direction in unit of time.” Clausius, “On the Mechanical 
Theory of Heat,” says on the first page, “ Every force 
tends to give motion to the body on which it acts ; but it 
may be prevented from coing so by other opposing forces, 
89 that equilibrium results and the body remains at rest. 
In this case the force performs no work ; but as soon as 
the body moves under the influence of the force, work is 
performed.” This was written in 1879. Professor Tait, 
Fem. overwhelmed by the difficulties involved in 
the conception of force thus defined, cuts the Gordian knot 
by asserting that there is no such thing as force. We 
quote from his “Treatise on Heat,” published last year, page 
15:—“Thus it appears that Force is a mere name ; but 
that the product ag a Force into the displacement of its 
point of application has an objective existence. Even 
those who are so metaphysical as not to see that the pro- 
duct of a mere name into a displacement can have objective 
existence may perhaps see that the quotient of a horse- 
power by a velocity is not likely to be more than a mere 
name,” and again further down in the same page he says, 
“ Force is the rate at which an agent does work per unit of 
length.” The last authority we shall quote is a book towhich 
we have already alluded, namely, “An Elementary Treatise 
on Dynamics,” by Professor Williamson and Mr. Tarleton, 
of Trinity College, Dublin. These gentlemen do not give 
a special definition of Force, but content themselves with 
Newton’s first law of motion: “A body continues in its 
state of rest, or of straight uniform motion, except in so 
far as it is compelled to alter that state by impressed 
force.” We might go on to cite text-book after text-book, 
but no good purpose would be served. It is enough that 
we have here three distinct definitions of the meaning of 
the word Force :—(1) Force is that which produces or 
tends to produce motion ; (2) Force is that which changes 
or tends to change the motion of a body ; and (3) Force 
is the rate at which an agent does work. 

Now, the student with brains will ask, and naturally 
ask, do all these teachers mean the same thing by the word 
Force? We have often been asked the question. It wili 
be seen that while one school of writers, with Newton at 
their head, has no hesitation whatever in asserting that 
force is the cause of motion, Clerk-Maxwell does not 
assert anything of the kind. Maxwell was an eminently 
cautious writer, which is more than can be said of all his 
compeers; and we beg to call the attention of our student 
readers to the very careful way in which he refuses to say 
that force is the cause of motion. Force “changes” 
motion, but does not “cause” it. The difference is very 
marked—so marked that if Maxwell is right, then others 
—Clausius, for example—are apparently or really wrong. 
No doubt Maxwell had excellent reasons for refusing to 
say that force was the cause of motion ; is the student to 
assume that Clausius, writing on the same subject, Heat, 
had equally good reasons for asserting that it was? Putting 
ourselves in the place of the student, we ask for him, 
Do Clausius and Maxwell mean the same thing? If they 
do, why did Maxwell limit his definition by the precise 
use of the word “change” in the way that he did? 
Turning to Tait’s definition, he asks again, does Tait mean 
the same thing as Clausius? or the same thing as Maxwell? 
or something entirely different? He will say further that 
he has “always regarded force as an effort,” and he can 
point to dozens of authorities who regard it in the 
same sense. But Professor Tait speaks of it as a 
“rate.” How can a rate be an effort? How cana 
mere name be arate? It forms no part of our purpose 
to answer the student on these points. Our object is 
served when we assert that it is unfair to the student 
if his teachers leave him in doubt. Either he ought tobe told 
that these three classes of definition exist, and that they 
all mean the same thing, or he ought to be told that they 
exist, and do not mean the same thing. The vice of the 
modern dynamical text-book—and of many other text- 
books as well—is that each author lays down certain laws, 
rules, and propositions, with a magnificent absolutism 
which ignores the existence of all other teachers, and 
never hints that his own definitions are not of uni- 
versal acceptance. The student is kept in total ignorance of 
the fact that any other view can be taken of a given sub- 
ject than the one he chances to be taught. He knows 
nothing of the circumstance that a wide diversity of defi- 
nition exists concerning not a few fundamental propositions. 
Where, for example, can a text-book be found which tells 
the student what we have just told him? To what volume 
will he turn for the answer to the questions we have put 
in his name? 

As a further illustration of the troubles through which 
the student is compelled to we may cite a review of 
Professor Williams and Mr. Tarleton’s beok which 
appeared last week in Vature. We have no intention of 
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criticising that review. We have every reason to believe 
that it was written by one in every Way competent to deal 
with the subject. We quote the following passage from 
the review. The writer, referring to Professor Jameson’s 
proposition, “ Acceleration varies with pressure,” says:— 
“ Here we see at a glance the effects of want of system. 
Pressure, force, and effort are used as completely synony- 
mous and interchangeable terms. Now, the first term has 
a perfectly definite meaning in science—-introduced with- 
out definition or warning by our authors in Sec. 290 of the 
book, to the utter bewilderment of the reader fresh from 
p. 30—and it means something differing from force in 
exactly the same way as a linear inch differs from a cubic 
inch. As to the effort exerted in throwing a stone, we 
imagine that, if employed at all in scientific language, it 
would signify properly the work done, not the force 
applied; the two things differing as a square foot does 
from a linear foot. Of course, our authors do not require 
to be told this; but why muddle the student by giving 
him slipshod information which he must wrlearn, if he is 
ever to make pro r 

What is the student who chances to come across the 
foregoing passage to make of it? If he turns to the para- 
graph 290 referred to, he will find in it not one word about 
pressure. It deals with the Equation of Energy. Is this, the 
student mayask, the same thing as pressure? We extractthe 
following passage from the same review. It shows admirably 
how two different teachers use words in diverse senses. “On 
page (31) we find :—‘If a uniform pressure [force] of 3 Ib. 
[weight] produce a velocity [s ty 10ft. [per second] 
in the first second, find the weight [mass] of the body 
acted on.’ The insertions are ours, made with the view of 
showing how the question ought to be stated unless there 
is to be complete confusion of nomenclature.” 

The student will ask what is the difference between 
velocity and speed ; he turns to his dictionary and he finds 
“Velocity, speed, quickness of motion,” and “Speed, quick- 
ness, celerity, haste.” Will it be wonderful if he should 
ask himself, “Why does this writer in ature insist on 
‘speed’ being used instead of ‘velocity’? Do the words 
mean something in dynamics that they do not mean in 
every-day life? Where am I to find what they do mean 
in dynamics ?” 

Once more we repeat that we shall not in any way 
attempt here to answer these questions. Any careful 
student who will refer to more authors than one will find 
that the teaching of dynamics involves the setting before 
them of a series of puzzles or conundrums. If he would 
only stick to one author or one teacher, ask no questions, 
and absorb what he is taught all might be well; but the 
moment he leaves this safe road, begins to compare 
authors, to ask questions, to speculate for himself on the 
reason why of things, he finds himself, as we have said, 
face to face with riddles, for the answers to which he hunts 
in vain. The text-book of dynamics most wanted at the 
present moment is one constructed on the plan of giving 
quotations from the various authors whose books are 
recognised in the various colleges and schools wherever 
youth is taught, and reconciling their apparent incon- 
sistencies when they are—as is often the case—only 
apparent, not real; and when this is not the case, setting 
before the student clear detinitions of the meaning which 
each author intends to convey, and the nature of the 
evidence for or against him. The truth is that in all that 
concerns Matter, Motion, Time, Space, and their mutual 
relations, it is quite impossible to entirely exclude the 
metaphysical element. Metaphysics have been defined as 
“what one man who does not understand what he is say- 
ing says to another who does not understand him.” We 
are very far from agreeing with this, but we fear that not 
a few text-books contain statements which are not fully 
understood by those who make them, and are therefore 
not intelligible to those who read them. Clear thinking 
makes clear writing ; and if those who write text-books 
would learn that ordinary words used in the dictionary 
sense might answer their purpose, much trouble would be 
saved tothestudent. If the ordinary dictionary sense will 
not answer, then a special dictionary of Dynamical Terms 
ought to be prepared, accepted, and used by every writer 
on Dynamics. 

BROKEN SCREW SHAFTs. 

Ir can scarcely be deemed creditable in the present 
advanced state of engineering and mechanical knowledge 
that we should as Ber, left to the difficulties and dangers 
which arise from an accident such as very recently 
took place on board the Peninsular and Oriental Com- 
pany’s steamship Poonah. A broken shaft is, taking 
the percentage of cases, so relatively rare an occurrence 
that shipowners seem to be content to run the risk of it 
rather than incur the cost at which it might be obviated. 
We say “might be” advisedly, because there is not as yet, 
so far as we are aware, any practicable method devised to 
guard against such a contingency. But had a different 
result followed in the case of the Poonah; had her com- 
mander, Captain Parfitt, been less of a seaman than he has 
proved himself to be, England might at this crisis in the 
military history of the country have had to regret the loss 
of many valuable soldiers. There is, therefore, a con- 
sideration far more important than that of mere economy 
to be given to this question—one which cannot be in the 
least balanced by the insurance which covers a mone 
loss only.." Of course we are cognisant of the fact that 
everything—every improvement that may be proposed— 
mus’, have a money basis. Shipowners will not run ships 
the cost of constructing which is such as to preclude a 
paying return; and in these days of hard times for the 
shipping interest every item of outlay has to be closely 
scrutinised, and those to whom consideration of this subject 
may recommend itself must have their thoughts constantly 
given to thisprimary difficulty. Yet it seems to us that were 
the occurrences of shaft breaking referred to their primary 
cause, that comparative immunity from them might be 
secured at a cost which would not be held to be prohibitory. 

The transmission of power is a subject to which much 
space in this journal has been devoted; but its trans- 
mission between the prime mover and the screw of a 
steamship has to he made under conditions wholly 





different to those which exist on land. In the latter 
instances we have always a fixed and immovable base 
upon which to act, while in a steamship—build her as 
rigidly as we may—we have a base which, under the wave 
movement of a ship, is constantly varying. Unless the 
screw shaft, which is, under our present practice, fixed as 
rigidly in a straight line as ible, can be made to 
possess such a modicum of elasticity as shall enable it to 
accommodate itself to the change of line to which its base 
is constantly being subjected, accidents such as we now 
treat of must be of not infrequent occurrence. At present 
a screw shaft has, in fact, largely to resist in its bearings 
the tendency of the ship to buckle, so to speak, under 
varying strains; and there can be little doubt but that it is 
to this resistance thrown upon it that not only are such acci- 
dents to shafts frequently due, but that we may find in it, to 
a great extent, the cause why, even with the best devised 
machinery, there is so great a loss between the power 
develo by the engines and that usefully employed in 
propelling the ship. It is argued by many, who are 
content to regard the difficulty as insuperable, that, given 
the possibility of overcoming it, it can only be by means of 
such complicated contrivances as will by themselves be a 
more fruitful cause of breakdowns than is the present 
truly simple arrangement. But we cannot shut our eyes 
to the fact that scarcely any improvement has been intro- 
duced with regard to steamship machinery to which an 
objection of this character has not been taken. When the 
compound engine was introduced cavilling was freely 
used upon the grounds we have stated, and much of it 
appeared almost unanswerable. There did seem to be 
a liability to derangement which might more than coun- 
teract the advantages to be gained. Yet the ultimate 
result has been that, despite such feared disadvantages, 
not a ship now goes to sea without compound engines. If 
there were such she could not possibly compete success- 
fully under modern conditions of trade. 

Any objection, therefore, which may be based upon such 
apprehension should not be permitted to operate conclu- 
sively against the adoption of any plan which some bene- 
factor may yet devise. The subject appears to us to 
divide itself under two heads, the one being provision for 
alternative use, which, in the case of accident, should be 
available ; the second the adoption of means which shall 
minimise the chances of the occurrence of such accidents. 
We have had suggested to us as being so far practicable as 
to be worthy of attention that all shafts should be dupli- 
cated in situ—that is to say, that the solid driving shaft 
should rotate within a hollow one of the necessary dia- 
meter, the latter being that to be held in reserve for 
use in case of failure of the solid shaft. Now we 
have ourselves seen in practice such a hollow shaft 
employed in the case of the duplicated De Bay pro- 
ge and during the many thousand miles traversed 

y the agency of that screw in several different ships 
the section of hollow shafting never caused the least 
trouble. It is true that this section was short, being con- 
fined to some 12ft. or 14ft., but it was that nearest 
to the screw itself, and consequently placed under 
severe conditions as to strain. The flanges by which the 
several sections would have to be attached in such a hollow 
shaft would be of so much greater diameter than are used 
with solid shafting that there would be little to be appre- 
hended concerning any possible weakness showing itself at 
those junctions, An objection may possibly be taken as to 
theincreased tunnel space such duplicate shaft would neces- 
sitate, and the consequent loss of available tonnage room ; 
but this, we contend, would not in practice prove to be 
so great as to constitute a fatal objection. A more serious 
ditticulty would probably be found in the fact that the 
hollow shaft would form a covering which would detract 
from the accessibility of the solid shafts in case of 
required repair; but at sea, at least, such a course need 
not be resorted to, the hollow shaft in an event of this 
kind being at once substituted. 

Passing from such a suggestion for an alternative shaft, 
we may remark upon another scheme propounded for 

iving toa solid shaft the amount of elasticity we have 

fore referred to as being, in our opinion, the desidera- 
tum to be obtained. We have heard two methods named 
by which it has been thought possible to afford this mea- 
sure of elasticity. One was to give the plummer blocks 
beds in which they might have the faculty of a certain 
amount of traverse,so permitting the keelson to pass out 
of true alignment without throwing the stress caused 
by its doing so upon the shaft. Another was that 
some elastic packing should be placed between the 
sectional joint flanges which would admit of a 
degree of variation from a true line at points divided only 
by the comparatively short limit of length of each section. 
The great obstacle to be overcome here would doubtless 
be the strain which would be thrown upon the couplin 
bolts, which must necessarily be of the increased length 
due to the thickness of the packing, as also that it would 
be incompatible with the safety of such bolts to afford 
them even the slight play required to enable that packing 
to compress and re-extend. It seems to us possible, how- 
ever, that the use of a V-notched coupling might be made 
to supersede the use of bolts, or such a coupling as that 
used in Winans’ cigar ship. With such there would 
always be a capacity for play sufficient to allow of the 
action of the elastic packing, while always maintaining a 
bearing face for the transmission of the power either when 
going p Aaa or astern. In the French Navy a universal joint 
is invariably used somewhere ir. the length of the screw shaft. 

We do not pretend to write dogmatically on this subject. 
We only name such suggestions as we have heard discussed 
in the hope that the subject may receive that further con- 
sideration which we desire for it, and which all will admit to 
be greatly wanted. No well-found steamer, as we know, 
puts to sea without at least one spare section of screw shaft- 
ing; but this can seldom be made available for making good 
disaster when a vessel cannot be docked. All the ingenious 
contrivances which engineers can apply at sea to aid in 
taking the strain off a damaged shaft are at the best but 
makeshifts, and rarely succeed in carrying a vessel one 
heavy weather, The true remedy to he sought will, 











found in first constructive principles, and it is to be hoped 
in every interest that an efficient — ication of these to 
secure the required end may soon be discovered. 





THE YORKSHIRE COAL INDUSTRY. 

Yorksnire is on the eve of another great strike in the coal- 
field, Ever since November, 1882, when the miners obtained 
an advance of 10 per cent. on their wages, the owners of various 
important collieries have been dissatisfied, and the discontent 
grew into something like action last summer, though extreme 
measures were overruled by more moderate counsels, It has 
been clear, however, during the last six months that the masters 
were more and more determined to seek a return of the 10 per 
cent. The Union officials evidently expected this movement, 
for they have repeatedly warned their constituents of its coming, 
advising them to be united and prepared for the struggle. In 
January it was stated in THE ENGinger that the South York- 
shire Coalowners’ Insurance Association had been formed as a 
kind of guarantee against strikes, the chief object being, in the 
event of any disputes with the miners, that the colliery pro- 
prietors should unite to help the brethren affected. In the 
matter of a pit being set down by the action of the men, the 
masters agreed to reimburse the owners of the pit. It was 
further stated that the first subject to which the Association 
would address itself would probably be the reduction of wages 
to the extent of 10 per cent. Since then affairs have rapidly 
progressed. The Association has become an accomplished fact, 
and is regarded as the most powerful confederation ever 
formed in the South Yorkshire coal trade. In West Yorkshire 
there is an equally strong Association, having its headquarters 
in Leeds, Both bodies are working together in this movement. 
Their committees have had many meetings, and these have been 
held in the most private manner possible. It was the desire 
of the coalowners to keep their intentions very quiet until the 
last Thursday in February, when they would have passed a 
resolution formally declaring the necessity of the proposed reduc- 
tion, requesting the colliery proprietors to explain the situation 
to their men, and in the event of the men resisting the demand, 
to give the requisite notices to carry it into effect. Some member 
of the Association proved a leaky vessel, disclosed what was 
doing, and put the miners on their guard. Of course the 
employés were naturally anxious to have as brief a period of 
unrest as would serve to effect their object. The premature 
publication of their counsels has already disturbed the mining 
districts to a degree which, to say the least, is embarrassing. 
Probably there were more men “ playing ” last Monday than on 
any “St. Monday” for years) They could be seen in the 
different colliery villages, assembled in knots, talking over the 
situation by themselves. It is not likely that they will feel 
encouraged to labour hard to pile up stock to enable the coal- 
owners to tide over a month’s enforced idleness. On the other 
hand, they must live, and they cannot get the means to live 
unless they bring the coal to bank. Nine years ago a strike, 
which lasted eight weeks, was estimated to cost the Yorkshire 
colliers in wages alone £400,000. To this had to be added the 
loss of capitalists in keeping pits in good working order, in paying 
royalties, and in lost trade, a large portion of which went to the 
North, and has never yet been recovered. At that time 30,000 
men were out of employment. If the present dispute should 
unhappily terminate in an open rupture, the industrial conflict 
will be on a still greater scale. Last year nearly 20,000,000 tons 
of coal were raised in Yorkshire alone, and it is estimated that 
fully 60,000 inen, women, and boys were engaged in bringing it 
to the surface and getting it into the railway trucks. Of that 
number fully three-fourths will be affected by the present 
movement. Indeed, a considerable number of coalowners who 
are not in the Association have intimated their intention of 
joining the confederated employers in demanding a reduction, 
which, it is purposed, shall take effect as near as possible to 
the end of March. Already the Union officials are taking 
action. A conference has been held at Barnsley, to which repre- 
sentatives were invited from any pitstead throughout the 
whole of South and West Yorkshire. Their Association is now 
stronger than at any time since the memorable struggle of nine 
years ago. Mr. Benjamin Pickard, their principal leader, aspires 
1o be the miners’ representative in next session of Parliament, 
and he would scarcely counsel a surrender as he was on the 
point of asking his constituents to lead him on to St. Stephens. 
The outlook is decidedly gloomy, with scarcely a rift in the 
clouds. Mr. Pickard has suggested a sliding scale, and the coal- 
owners have replied that they would consider any scheme he 
submitted in writing. There the matter ends for the present; 
and as for arbitration, its apostles are singularly silent during 
the crisis which may precipitate distress and disaster on 
thousands of innocent wives and children, as well as disorganise 
a great industry, and cause an army of men and boys to stand 
idly in the market-place. 


THE PENISTONE RAILWAY ACCIDENT. 


Masor F. A. Marrxpry’s report to the Board of Trade on the 
collision which occurred at Barnsley Junction, near Penistone, 
on the Manchester, Sheffield, and Lincolnshire Railway, on New 
Year’s Day, is unusually interesting reading. It will be remem- 
bered that a special down excursion train, from Rotherham and 
Sheffield to Liverpool and Southport, was struck by an empty 
coal wagon, forming part of a mineral train from Ardwick, which 
had left the metals of the up-line and run on to the down-line, 
just in front of the engine of the excursion train, and four 
passengers were killed and forty-seven others injured, many of 
them seriously. The Inspector reports that the line was in good 
order in all respects up to the point where the accident occurred, 
and there was nothing in the state of the permanent-way to 
account for the fracture of the wagon-axle, except that the 
ground was frozen, and in such a condition that any weak axle 
was likely to be severely tried. He therefore holds that the 
accident was beyond the power of any servant of the company 
to avert, and frees those in charge of the trains of the slightest 
blame. Major Marindin addresses himself chiefly to four points: 
(1) Whether the wagon which broke down was originally of 
such a pattern and construction that it was properly allowed to 
run upon the line; (2) whether at the time of the accident it 
was in good repair; (3) whether the regulations as to the ex- 
amination of wagons at junctions were attended to in this 
instance; and (4) whether the flaws which were found in the 
axle which gave way were of such a nature that they ought to 
have been detected. The wagon, it will be remembered, be- 
longed to the Shireoaks Colliery Company, and the Inspector, 
having seen the specification, finds there was nothing unusual in 
it, and that the dimensions were practically the usual dimen- 
sions, It was also in very fair running condition, and had been 
overhauled only about five months before the accident. It was 
examined at Dunford Bridge on December 24th, 1884, and is 
then said to have been, to all appearances, in proper running 
order. This dis of three of the Inspector's four points. 
With regard to the fourth, Major Marindin states that the axle, 
which was of iron, gave way at a point 29jin, inside the boss of 
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one wheel, and 20}in. inside the other, at which point it was 
4}in. in diameter. The metal was to all ap ces of indif- 
ferent quality, and when analysed it disclosed a large excess of 
phosphorus in its composition, which will account for its being 
very brittle. Major Marindin reminds railway companies that 
no less than 141 axles of goods wagons broke in the year 1883, 
and, seeing how terrible might be the consequences of a very 
common accident to such wagons, he urges that too great care 
cannot be taken to insure that all wagon stock is built of such 
materials and dimensions as are fit for running at high speed, 
and that such stock should not at any time be allowed to 
deteriorate, or get into a bad running condition, With this 
object he expresses the opinion that it is highly desirable that 
all wagons commencing to run upon any line should either be 
the property cf the railway company, or should be carefully 
inspected before being permitted to run, and vigilance should 
be used to secure that all the materials of which they are con- 
structed are of good quality, and he recommends a systematic 
and periodical inspection of all descriptions of wagon stock, 
including a rigid examination of all axles after they have run 
for a specific time, and he adds the practical suggestion that 
wagons should bear a label showing that they have been 

for running by some railway company, and to be legibly marked 
with the day when they were last thoroughly overhauled, 
These regulations, he points out, can only be enforced by legisla- 
tion, or by the united action of railway managers, for unless 
they are common to all railway companies, they cannot be 
effectual. Major Marindin points out in conclusion, that this 
accident furnishes a warning against the practice of placing 
passenger lines between running goods roads, which is sometimes 
done where there are four lines of railways. With lines thus 
arranged, he says, the undeniable risk of accident from the 
fouling of a passenger line, by a wagon leaving a goods line 
alongside of it, is twice as great as in cases where two passenger 
lines are at one side and the two goods lines at the other. It 
might have been useful if the inspector had suggested the 
probable life of a railway axle. So great is the risk attending a 
defective axle, it might surely be possible to state a maximum 
number of miles, after attaining which an axle might be 
supposed to have terminated its career; for although many 
might be perfectly sound when thus compulsorily retired, the 
one found unsound —though no flaws were visible to the naked 
eye—would amply justify the rule being rigidly observed. 


ARCHITECTURAL AND BUILDING TRADES EXHIBITION. 

An exhibition of architectural drawings, accessories, build- 
ing, decorative, and house art, and sanitary and ornamental 
manufactures, is being held in the Floral Hall, Covent-garden, 
under the auspices of the Society of Architects, The exhibition 
is not too large, and just large enough. One can look round the 
whole, gain some facts and hints, and perhaps make some pur- 
chases, and come away without being tired, and at the same time 
feeling that the exhibition has not been seen. There is a great 
deal that is of interest to architects and builders and to others 
concerned with the design, construction, sanitary arrangement, 
and decoration of houses; but there is no one thing in particular 
to which we van refer. Altogether about 100 exhibitors have 
contributed drawings, specimens, or models of their wares and 
inventions, and it may be said generally that the collection is a 
satisfactorily representative one. Some of the metal work, the 
hammered iron and the brass especially, affords evidence of the 
advance which has been made of late years in the employment 
of these materials after a long period of neglect in this country 
of the artistic possibilities of the smith’s and the founder's craft ; 
some of these specimens are very fine, notably a door grille, 
the centre part of which is formed with a spider web. On 
the other hand, some of the things are very ugly. A straining 
after effect in unsuitable material is too evident. Inventions 
for the ventilation of buildings and sanitary appliances form 
another important division of the exhibits. Several stands 
present good examples of mosaic work, of the ornamental appli- 
cation of brick and stone, of glass applied to decorative purposes 
and the exclusion of light, of wall papers free from all dele- 
terious matter, and of woodwork for floors and interior fittings. 
One annoying feature is the nuisance caused by electric bells, 
which ring with irritating frequency in all directions. Locks, 
bolts, and bars of varied design fill other stalls. There are a 
few machines, notably a new treadle circular saw, intended for 
use in builders’, pattern-making, and joiners’-shops, and to which 
we shall refer in another impression. The exhibition remains 
open until to-morrow night at 10 p.m. 


WATER SUPPLY IN THE SOUDAN, 


Some not unnatural indignation has been manifested by 
English engineers because machinery for supplying the Suakim- 
Berber route with water is being furnished by American makers. 
The first statement made on the subject was totheeffect that fifty 
tnilesof pipes and twenty engines, costing altogether 750,000 dols., 
or £150,000, had been contracted for by Messrs. Workington and 
Co. As was to be expected, the Government were challenged in 
the House, and it was then explained that the Government had 
nothing to do with the matter. It had all been settled by the 
contractors. It has not unnaturally been assumed that Messrs, 
Lucas and Aird, who are making the Suakim-Berber Railway, 
were the contractors referred to, but this is a mistake. The 
truth is, that the contract has been let to a Dr. Tweedale, an 
American, whose address is the Langham Hotel. He has 
ordered the necessary pumps from his countrymen, Messrs. 
Workington, but the pipes are being made—the larger part, at 
least—by Messrs. Russelland Messrs, Spence, the well-known tube 
makers. So far, matters are not quite so bad as they were thought 
to be; but we should like to know why the contract has been let 
toan American at all, and why a single penny of the money paid 
by the British taxpayer should be sent out of the country. 
The great advantage that Great Britain possesses over other 
nations in carrying on warfare is that she has nothing to pay to 
foreigners for the greater portion of the munitions of war. Thus 
the money spent on ironclads is virtually taken out of one of 
John Bull’s pockets to put into another. But warfare will 
assume a totally different aspect if British taxes are to be em- 
ployed to enrich the rival manufacturers of other countries 
while our own artisans lack bread. Here is a legitimate 
grievance for Mr. Swift. 


FROM THE STRAND TO OXFORD-STREET. 


Bora limited number of our readers probably ever thread the 
maze of streets which lie between St. Martin’s-in-the-Fields 
eastward towards Oxford-street, and they are therefore probably 
unacquainted with the steady progress which is being made by 
the Board of Works towards the accomplishment of that great 
desideratum—a really good street between the Strand at 
Charing-cross and the great northernmost thoroughfare. But 
the work is being pushed on with an activity which bids fair to 
soon bring about the fulfilment of this object. At the point 
where the new road will leave Oxford-street and enter Blooms- 
bury-street the required alteration is now approaching comple- 
tion so far as demolition is concerned, and one new erection at, 


least indicates the line which will be followed there. Few 
Londoners probably know much of that unsavoury locality— 
Dudley-street—which crosses from the north in a south-westerly 
direction towards Gerrard-street, Soho, Some undoubtedly 
will have visited it as affording a curious and painful instance 
of the wretched homes to which poverty compels many fellow 
citizens,.and to such—if they again revisit it—a most striking 
change, indicative of the active proyress we have referred to, 
will be apparent. The wretched cellars—until of late crowded 
by repairers of, and dealers in, cast-off boots and shoes—are 
now tenantless, and the windows, formerly crowded by the 
unkempt heads of the poorest classes, have been removed from 
their frames preparatory to the removal of the entire eastern 
side of the street. Similar progress has also been made in 
Great St. Andrew-street, which runs parallel for some distance 
with Dudley-street, and one side of which—the West-—will be 
removed for a great part of its length. The work of pullin 
down for the new thoroughfare, therefore, advances apace, an 
full reconstruction will probably not be long before it is under- 
taken. 


RAILWAY RATES AND CHARGES, 


Tue Sheffield Chamber of Commerce has decided to petition 
against the Bills of the three railway companies which affected 
that district—viz., the Bills of the Midland, Great Northern, 
and London and North-Western. This step has been taken in 
order to obtain a locus standi before the committee having 
charge of the proposed measures. It is contended that the Bills 
of the three companies named not only adversely affect the 
Sheffield district by the rates in many instances being consider- 
ably enlarged, especially with regard to the minimum charges to 
be made, but also that power is taken to charge an unknown sum 
for terminals, which, in the case of the heavy goods manufac- 
tured in Sheffield, might convert a profit into a loss, The 
feeling in the iron and steel districts of Yorkshire and Derby- 
shire is adverse to the proposal, which is tersely stated as an 
attempt to prop up dividends with new powers. While iron, 
steel, and timber have fallen, and labour is sought to be still 
further reduced, why, it is asked, should railway rates go up 
higher, and still higher? Our railroads are privileged monopolies. 
They stand as substitutes for our ancient highways and canals, 
The companies have the exclusive right to their use, and for this 
privilege, in which they are State-protected, they are expected, 
in return, to exist for the public benefit quite as much as for 
dividend-making purposes. Such powers as are now sought by 
the railway interest, which is undeniably powerful in Parlia- 
ment, would, it is contended, operate most prejudicially against 
the heavy industries particularly, and more or less severely 
against traders and merchants generally. The borough and 
county members have been asked to be in their places when the 
Bills come on for second reading, that their progress may be 
effectually stopped at that stage, if possible. 


THE FATAL ACCIDENT AT SHOEBURYNESS, 


A BOARD of officers, under the presidency of Sir Charles 
Arbuthnot, K.C.B., is now sitting to inquire into the circum- 
stances of the fatal accident which occurred at Shoeburyness on 
February 26th last. As reported in the daily papers, an experi- 
mental percussion fuse, designed by the late superintendent of 
the Royal Laboratory—Colonel F. Lyon, R.A.—was fixed in the 
base of the shell, and was being covered with a lead disc, when 
the shell exploded, killing or wounding mortally the super- 
intendent of the School of Gunnery, Colonel Fox-Strangways, 
and the second experimental officer, Captain Goold Adams, R.A., 
as well as Colonel Lyon, Sergeant-Major Daykin, and Gunners 
Allen and Underwood. These were either killed on the spot or 
died in the course of a few hours. Major Bally, R.A., was also 
wounded ; as well as Mr. Lowe, assistant manager of the Royal 
Laboratory ; Mr. Rance, artificer; and Gunner Webb. There is 
no occasion here to recapitulate the exceedingly painful cireum- 
stances of this accident. It is only noticed to observe that it is 
under investigation, and cannot with advantage be discussed 
now. Colonel Lyon, Colonel Fox-Strangways, and Captain 
Goold Adams, were all three officers of high reputation, whose 
loss must be felt in every way far beyond the range of their 
departments. 
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Electrolysis : Practical information on Nickeling, Coppering, 
Gilding, Silvering, the Refining of Metals, and the Treatment 
of Minerals by means of Electricity. By HirroLyte Fonrarne.* 
1885. 

A TRANSLATION for English readers of this work, by a 

writer who has been even more successful in the practical 

applications of the dynamo machine than with his pen 
will no doubt ere long be forthcoming. In the meantime, 
the original work will be well received in this country by 
many electricians who, with its author, have recognised 
the fact that it is by no means certain that the most 
extended of these a are to be found in the 
direction of electric lighting. Of this last contribution by 

M. Fontaine to electrical literature, we may say that the 

first and second parts will be of interest to the student and 

to the tyro who need to become acquainted with the 
main facts and laws which constitute a secure basis for 
practical work. The third part is important to the 
specialist in electro-plating, using this term in its widest 
signification ; whilst the fourth part, which treats of the 
refining of copper and lead, and of the extraction of metals 
from their ores by means of the electric current supplied 
by dynamo machines, will be most acceptable to those 
whose attention has been directed to applications of 
electricity, which are for the most part prospective, and 
which may be of very great commercial importance. We 
must confess that our own interest centres mainly in the 
fourth part of the work, for the operations therein 
described are of interest not only from a metallurgical 

int of view, but also from the fact that they of necessity 
involve new ope og of steam and other machinery 
upon an extended scale. 

Rapidly glancing over Part 1 of the work, which includes 
pro under the headings of Preliminary Notions, Laws 
of Electrolysis, Work absorbed in Electrolysis, and various 
tables, we notice, amongst a great deal of information that 
is accurately and concisely expressed,some confusion in rela- 
tion to the practical (B.A.) units and the absolute (C.G.S.) 
units. After giving definitions of the B. A. units of resist- 
ance, current, potential difference, quantity and capacity, 
the author gives the Dyne and the Erg as the units of 
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force and of work, and after observing that these very 
minute units may advantageously superseded in 
practice by the kilogramme and the kilogrammetre, defines 
the watt as the product of volts into ampéres. Now the 
watt is the practical (B. A.) unit of power or rate of work, 
i.¢., work divided by time ; and the corresponding unit of 
work is not the (C.G.S.) erg, but a value ten million times 
as great, which was first pro , under the name of the 
Joulad, by Mr. Desmond FitzGerald, and subsequently, 
under the name of the Joule, by the late Sir W. Siemens. 
The joule is, in fact, the volt-ampére-second, or the watt- 
second: its value is rather more than one-tenth of a 


kilogrammetre, viz., 1 kilogramm ae or 101926 gramme- 


g 
metres—taking g at 9°811. It is true that M. Fontaine 
subsequently gives, under the heading “ Electrical Work,” 
the following rule, viz.:—“The quantity of energy con- 
tained in a current is equal in kilo metres to the pro- 
duct of ampéres into volts, divided by g ;” and he points out 
that, for practical purposes, the valueof g may be takenat 10. 
But here the omission of time in seconds as a factor in the 
value for energy leads to a confusion between power or 
rate of work and energy, or work, which is the more 
objectionable by reason of its very general prevalence on 
this, as well as on the other side of the “silver streak.” 
To take the example given by M. Fontaine, it is, we 
maintain, most incorrect to say that the work developed 
by adynamo machine supplying a current of 10 ampéires 


vd 
under a potential difference of 750 volts is 750 x 10 _ 


a 
750 kilogrammetres, or 10-horse power; it is impossible 
to determine the work unless the time is given, although 
we know that the ratio of work in kilogrammetres to time 
in seconds is equal to 750, a ratio which corresponds to 
10-horse power (French.) In Chapter ITI. on the “ work 
absorbed in electrolysis,” the words “per second” are 
brought into sufficient prominence as in two out of the 
three expressions :— 
(a) work expended in decomposition— 

—— kilogrammetres per second ; 
(b) work absorbed in heating the conductor— 

i. kilogrammetres per second ; 
and (c) total work— 

IE 


i+ RI kilogrammetres. 
Y 


It is to be observed that in France, as well as by writers 
of the old school of electricians in this country—who 
derived much of their knowledge from the study of such 
excellent old works as those of Blavier and Gavarret—the 
symbol I is almost invariably used for current; the 
pleonasm, intensity of current, signifying precisely the 
same thing as current, having been formerly employed in 
lieu of the simpler expression. In this chapter an im- 
portant observation of our compatriot, Mr. J. T. Sprague, 
is formulated as follows:—‘‘ Law of Sprague. Those sub- 
stances which, in becoming free, absorb the smallest quan- 
tity of intrinsic energy are liberated at the electrodes.” 
The chapter ends with a description of the method 
employed by M. E. Marchese for the practical determina- 
tion of the counter electro-motive force in metallic 
solutions, and of the true resistance opposed to the current 
by such solutions. 

Chapter IV. contains, besides a number of tables 
derived from the labours of Mathiessen, many that are 
less well-known in this country, as, for instance, one by 
Lazare Weiller, on the “ Relative Conductivity of Metals,” in 
which mention is made of such compoundsassilicium bronze, 
phosphorous bronze, silicated brass, antimonial copper, alu- 
minium bronze, Dronier’s mercurial bronze, arsenial copper, 
&c. Here we find also tables giving the specific resistance of 
various solutions-—i.e., the resistance in ohms of 1 cubic 
centimetre of the solution in question—a table of the 
chemical and electro-chemical equivalents of the elements 
and of some compound bodies; tables giving the heat 
developed in the formations of the more important oxides, 
cyanides, chlorides, bromides, iodides, and sulphides; a 
table specifying the energy in kilogrammetres and in horse- 
power hours—energy which is inaccurately designated as 
“ force-motrice ”—ne to decompose a kil me of 
various metallic solutions, and also to deposit 1 kilo- 
grammetre of the metal, and a table on “the limits of 
electrolysis,” constituting a résumé of certain experiments 
by M. Berthelot. 

Chapter V. commences the second part of the work, 
which treats of the various sources of electricity. We 
notice that the author claims for M. Becquerel the first 
invention of a battery on the type of the Daniell “ con- 
stant” cell, viz., a couple constituted of zinc in a solution 
of zinc nitrate, and copper in a solution of copper nitrate ; 
the solutions being separated by a diaphragm of gold- 
beater’s skin. We observe also in the description of this 
cell the old error as to hydrogen being deposited on the 
negative element and oxidised at the expense of the 
oxygen contained in the coppersalt. This mistake ap 
to us somewhat inexcusable in a work wherein the “law 
of Sprague” is brought into prominence; for surely the 
author must be aware that the intrinsic energy of equiva- 
lents of copper and sulphuric acid radical is less than that 
of equivalents of hydrogen and the same radical, and that 
therefore water cannot be resolved into its elements in 
presence of the compound Cu SO,. The economic short- 
comings of thermo-electric batteries are confirmed by an 
observation at the close of this chapter, where, again, the 
omission of the words per second would render the state- 
ment puzzling or unintelligible to many readers. “The 
heat supplied by a cubic metre of gas would develope a 
maximum of 5 kilogrammetres through the intermediary 
of a Clamond thermo battery ; whilst the same quantity of 

would produce over 75 kilogrammetres in the improved 
Otto motors,” 

Chapter VI. is devoted to a description of some of the. 

principal dynamo machines; whilst chapter VII. gives 


gome useful information in relation to the total energy, 
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electrical efficiency, and mechanical efficiency, of the various 
sources of electricity under different conditions. 

As we have stated, the third part of the work treats of 
electro-plating or galvanoplastics. It constitutes a most 
valuable contribution to the technical literature of this 
subject. More especially does this statement apply to the 
long chapter (VIII.) on the electro-deposition of nickel, 
in which the extended experience of M. Pérille, of Paris, 
as well as a number of recipes and data from other sources, 
is placed at the disposal of the practical worker. Amongst 
a oat deal of matter that is admirably set forth, the 
fo) —-e 144—is one of the few passages in which 
we can find any necessity for adverse criticism. 

“ Electromotive force of the current. When nickeling 
was exclusively carried out by means of batteries, electro- 
platers, accustomed to baths of low resistance, always con- 
nected the elements in series, and were unable to obtain 
the true colour of nickel. The deposit was of a pale 
yellow, instead of having, as at present, the whiteness of 





silver. Experience shows that a good dynamo machine for 
nickeling should have an electro-motive force susceptible 
of being varied from 1 to 8 volts.” 

Here the context appears to show that the writer meant 
to say that the elements were connected, not in series, but 
in multiple arc. This no doubt is but a dapsus; but the 
heading of the paragraph—though M. Fontaine is by no 
means the only electrical writer employing the expression 
“ electro-motive force of a current ”—constitutes a solecism 
which should not be allowed to pass without notice. No 
doubt the author, and also his practical readers, understand 
very well what he means by this expression ; but this does 
not alter the fact that its unscientitic character would be 
shown by the impossibility of their defining its meaning. 
The current is en quanti of electricity which passes a 
section of the circuit at any point in a given time; it is 
also, mathematically, the ratio of the electro-motive force 
acting in the circuit to the resistance of the latter; in 
relation to other currents it can have absolutely but two 





pee of difference, itude, and—as Mr. J. T. Sprague 
as shown—density. Current is the same in the shortest 
portion of a—total—circuit as in the whole length of the 
circuit; and it is impossible therefore to assign any 
definite value as “its electro-motive force.” It is the 
density of the current—the quantity of electricity passing 
per square centimetre of cathode surface in unit 
time—which affects the character of a metallic deposit ; 
and electro-motive force may be varied in any degree 
without influencing the result if the density be constant. 
We must now to the fourth portion of the work, 
which the author—employing the term in a sense more 
limited than is usual — entitles “ Electro - metallurgy.” 
Here Chapter XIII. treats of the refining of copper and of 
lead by the current from a dynamo machine. In this com- 
tively new branch of industry, which may be said to be 

ue to the wore recognition of the fact that “ when 
the electro-chemical action at the anode is the converse of 
that taking place at the cathode, an almost unlimited 
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quantity of metal may be dissolved and deposited by the 
expenditure of a given quantity of electrical energy,”a single 
dynamo machine often precipitates over 10 kilogs.—22 lb. 
—of copper per hour. It may be well to exemplify the 
fact above stated. Let us suppose that a current of 1400 
ampéres is ing through an electrolytic tank in 
which the anode and the cathode are both of lead, 
and the electrolyte a suitable solution of the same 
metal. Nearly 12]b. of lead will then be dissolved 
at the anode and deposited at the cathode per hour. If 
we now connect another electrolytic tank, similar to the 
former, in series with it, the resistance of the circuit may 
be nearly donbled. But if we then connect another series 
of two tanks in mutiple arc with the former, the resistance 
will be reduced to its original value. Assuming that the 
effective electro-motive force is not altered, an assumption 
which is not strictly correct, but is practically nearly so if 
the conpenmeney small “back electro-motive force” be 
reduced by circulation of the electrolyte—the current 
will now be 1400 ampéres as before, and the electrical 
energy expended will also remain constant. But as the 
current is now passing through two electrolytic (double) 
cells in series, the quantity of lead deposited will be double, 
te, 241b, nearly. Calling I current in ampéres, n 
number of tanks in series, E electro-motive force in volts, 
and R resistance in ohms, the expression for weight of 
lead deposited per hour—applicable under the assumption 
above-mentioned is ‘ e 
n_. En 
Pb i? Bil? Ib. per hour. 

On the other hand, as M. Fontaine points out, the prac- 
tical importance of the principle we have enunciated must 
not be overrated. “The force—energy—expended is, in 
effect, only one of the economic elements of the question, 
and when a head of water can be rendered available it is 
often the least important. The size of the installations 
and the ey of metal under treatment may be effective 
causes of failure in a manufactory; for the interest of the 
capital engaged may become equal to, or even greater than, 
the gross profit realised by the operation itself. When a 
quantity of copper is refined by means of a given motive 
power, and it is wished to double production without 
Increasing the motive power, it becomes necessary to 
augment fourfold the quantity of metal under treatment, 
which augments in very great measure the first cost of 
starting the manufacture. The capital sunk then becomes 
considerable when taken in relation to the annual amount 
of business,’ 

“ The electrolytic refining of copper,” says M. Fontaine, 
“has been carried into effect during the last ten years by 
the Norddeutsche A ffinerie, at Hamburg; by MM. (Eschger 
and Mesdach, at Biache; by M. Hilarion Roux, at Mar- 
seilles ; at the Oker Foundry, in Saxony ; at the mines of 
Mansfield ; by the firm of Lyon-Allemand, at Paris; by 
M. André, at Frankfort, &c.; and in England by Elking- 
ton—who originated the process—and by the firm of 
Elliott, at Selly Oak, near Birmingham.” 

The electrolytic process of refining lead, due to M. 
Keith, is at present worked only by the Electro Metal Refin- 
ing Company, of New York. It is stated that whilst the 
present treatment of base bullion in the dry way costs 
30f. per ton, the cost of treatment by the Keith process 
would not exceed 10f., allowing a profit of 20f. per ton. 
The electrolytic bath in this case is a solution of sulphate 
of lead in acetate of soda. In this solution gold, silver, 
and antimony remain undissolved at the anode ; iron and 
zinc remain permanently dissolved ; whilst lead, with a 
small proportion of bismuth, is deposited at the cathode. 

The last chapter—XIV.—of M. Fontaine’s work is 
devoted to the electrolytic treatment of ores. Very little 
has as yet been accomplished practically in this direction ; 
but, even prior to the advent of the dynamo machine, 
enough was done by MM. C. and E. Bequerel and a few 
other workers, to show that at the present moment there 
must be in this direction a vast field almost unexplored 
which, in the near future, may become productive. 








THE STOCKPORT GAS ENGINE. 


Tue engine illustrated above and on 192 is made under the 
patents of Mr. C. H. Andrews, of Stockport. It contains several 
features of notable interest. Fig. 1 is a perspective view; Fig. 2 
is a side elevation; Fig. 3 a plan; and Fig. 4 an end elevation, all 
partly in section ; Fig. 5 is a detached view of the governor and 
excentrics and the valve which tes the supply of gas to 
the engine; Fig. 6 is a sectional elevation through the line 
AB Fig. 2; Fig. 7 is a plan view of the valve cover; and Fig. 8 
a plan view of the valve cover and of the slide valve of the 
working cylinder; and Fig. 9 is a plan view of the slide valve; 
and Fig. 10 is a diagram of cycle of operations of the pistons in 
the power and charging cylinders, We may describe these by 
reference to the inventor’s patent specification. a is the work- 
ing and 6 the charging cylinder, with pistons a! and 5" respec- 
tively shown cast in one piece with the web or frame c; to the 
crank shaft d is secured the crank d', which is connected by the 
rod d? to the piston a! in the working cylinder. 

The admission of gas to the engine is controlled by a valve ¢ 
shown, composed of two cones on one spindle and lated by 
the governor—see Fig. 5; the gas passes through the valve e 
along the pipe e!, through the gas bags e”, past the conical regu- 
lating valve c* into a chamber e*, where it remains under pressure 
until the diaphragm is depressed—in the manner hereinafter 
explained—and the mushroom valve e® opened, when the gas in 
the chamber e‘ and pipe ce! passes through the valve e* into the 
pipe f ; this pipe f intercepts or anes through the air supply 
pipe g and the gas passes through perforations in the pipe f, 
and mixes with the air in the pipe g at this point as shown at 
Fig. 3; during the out-stroke of the piston 5! a charge of gas 
and air is drawn through the passage f? and port A} in the slide 
valve A, and so through the t into the compressing 
cylinder b, and when the charge has been compressed during the 
in-stroke of the piston 6" it is driven from the cylinder 6 through 
the passage ¢ and port A? in the slide valve h through the passage 
i} into the pipe or reservoir j. The pipe j conducts the com- 
pressed charge to a combustion chamber a? attached to and 


forming part of the working cylinder a; a of the charge 
passes As the passage i! down a small ipa ato a chamber 
above the diaphragm e°; the pressure of the ~e 2 depresses 
the diaphragm e' and opens the mushroom valve e* and admits 
a fresh supply of gas as previously described. The slide valve h 
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Fig. 


controls the admission through the port A! and discharge through 
the port h? of gas and air to and from the cylinder 6; the valve h 
has a cover A’, and is connected by a rod h* and lever /' to a | 
short shaft h® connected to a slotted lever h7; a bowl # on the 
strap of the excentric /* takes into the slot in the lever h’, and 
so operates the slide valve / as the crank shaft d revolves. The | 
admission of the charge of gas and air to the combustion | 
chamber a? is controlled by the slide valve k: this valve & has a | 
cover J, and is traversed by a rod k' connected to an excentric 


F on the crank shaft d. | be 


The operation is as follows:—During the outstroke of the | 
piston b a charge of gas and air is drawn from the point where 
they mix through the passage 7”, port h} and passage i into the | 
charging cylinder 4; on the return or in-stroke of the piston 6" | 
the slide valve h will have moved sufficiently to close the port | 
h) and open the port A? and the charge is driven or forced through 


. 
% Son 
. 
¥ 
of Crank ak 
do 


a! has compressed the charge into the combustion chamber a” 
and begins its reverse or out-stroke in the position shown in 
Figs. 1 and 2 the slide valve & will have moved in the right- 
hand direction, and as the valve continues its traverse the flame 
in the pocket ignites and explodes the mixture under pressure 
in the small chamber /' a moment in advance of uncovering the 
passage a‘ leading into the combustion chamber a’; this pre- 
limicary explosion in the chamber 7 and pocket x instantly 
ignites and explodes the main charge in the combustion cham- 
r a’, 

The result of the explosion of the main charge is to propel the 
working piston a! outward until the edge of the exhaust open- 
ing a* is uncovered, when the products of combustion, being in 
a state of considerable tension, will rapidly escape during the 
traverse of the piston over the said openings a* and be reduced 
to about atmospheric pressure and, before the openings a* are 
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Fig. 10 


the passage 7, port ?, and passage i! into the pipe or reservoir j. 

The explosive charge is conducted through the pipe j and 
admitted to the combustion chamber a? of the working cylinder 
a through the slide valve k in the following manner:-—When 
the piston 6! of the charging cylinder 6 is about lin. from the 
end of its in-stroke, the piston a! in the working cylinder a will 
be about lin. from the end of its out-stroke—t.c., near the 
exhaust openings a’; at this time the ports / and Min the 
slide valve k will be over the small chamber /! in the valve cover 
1, thus opening a communication between the passage j? leading 
from the reservoir j and the passage a‘ leading to the combus- 
tion chamber a?; the charge under pressure rushes from the 
pipe j, through the 7° port J into the small chamber /, 
and through the port * and passage a‘ into the combustion 
chamber a*; the charge drives before it through the exhaust 
openings a? any non-explosive vapour that may be contained 
both in the chamber a? and cylinder a; the piston a! on its 
return or in-stroke drives the charge before it from the cylinder 
a into the combustion chamber a and compresses it ready for 
explosion, while at the same time the piston 6! is drawing a 
fresh ch of gas and air into the cylinder 6. ing the in- 
stroke of the piston a! the pocket nin the slide valve comes over 
the passage o' in the valve cover / leading from the gas supply 
pipe 0, and receives a supply of gas through the slot n! previous 
to reaching the master light m, where the gas in the pocket n is 
ignited. e master light m is kept constantly burning in the 
chimney m! in a division of or near the combustion chamber a?; 
an opening m? in the valve cover / admits a current of air which 
causes the gas in the pocket n to be ignited. When the piston 





again covered by the piston a! on its inward stroke the remain- 
ing products of the previous explosion will have been expelled 
through the openings a* by the next charge of gas and air 
admitted to the combustion chamber a? through the valve k as 
already described. A small portion of the effective stroke of 
the piston a! is thus sacrificed for the purpose of expelling the 
remaining products of combustion by the inrush of a fresh 
“~— of explosive mixture. : 

en the slide valve & again moves in the left-hand direction, 
the waste gases in the ignition pocket n escape through the 
opening m? in the valve cover / previous to the pocket n receiving 
a fresh supply of gas which is ignited at the master light m as 
already described, and as the slide valve & movesin the right-hand 
direction the flame in the pocket n again causes a preliminary 
explosion in the chamber /', and so in this manner explodes the 
main charge in the combustion chamber a? at the commencement 
of each effective stroke of the engine. The engine as described 
is well made, and works remarkably well with about 30 cubic 
feet of gas per indicated horse-power per hour, but since our 
engravings were prepared some improvements have been made in 
the engine, which we shall describe at a future time, by which 
the consumption of gas has been very much reduced. 








LAUNCH, ASTORIA.—On Saturday afternoon Messrs. Robert 

Thompson and Sons, Sunderland, launched the Astoria, an iron 

sailing barque, built to the order of Messrs. Peter Iredale and Son, 

Li 1, and of the following dimensions, viz.:—Length, 240ft. 
th, 38ft.; and 21ft. 9in, depth of hold. 





194 


THE ENGINEER. 


Marci 6, 1885. 











| 
STANDARDS OF LENGTH AND THEIR SUB- | 
DIVISION.* 
By Grorcr M. Bonn, Hartford, Conn. 
(Continued from page 143.)° 

Arter having thus briefly considered the subject of the evolu- 
tion of a-standard, and the conditions under which it must 
continue in order to be worthy of being called a standard, we will 
now attempt to show some of the methods adopted for comparing 
these yard or metre bars, and explain some of the principles upon 
which the accuracy of the comparison depends. We have already 
partly described the way in which the end metre is compared or 
transferred to a line measure by the reflection of a fine point of 
latinum, without actually touching the ends of the standard bar. 
We may now notice how two standard end measure bars may be 
compared, using a method by which the differences, if any, are 
greatly magnified, and are thus very readily determined. A most 
ingenious application of the laws of the reflection of light was 
made by Joseph Saxton for comparison of end measure bars, and 
for which, in recognition of its value to science, he was, in 1837, 
awarded the John — . ov ange being ~ 
reflector comparator. It depends upon the magnifi istance o' 
the path of a reflected ray of light, caused by the rotation of a 
mirror placed vertically, and delicately pivotted, the spindle of the 
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mirror being connected with a sliding bar by a fine watch fusee 
chain wound around the barrel of the mirror spindle. At the end 
of the sliding bar, to which this chain is attached, contact is made 
with the end of the standard to be compared, the other end of the 
standard being firmly abutted against animmovablestop. By first 
om the standard bar in position,.care being taken to have the 

supported, as you will remember, at the neutral points, and 
exactly in line, so that the centres of the opposite ends of the 
standard are against the contact surfaces of both the stationary 
and the sliding stops—and which, by the way, is one of the most 
difficult features of the experiment—a ray of light is brought to 





bear upon the mirror, and the reflection of a circular scale is 


in length of a standard end measure bar. By calculating the 
length of the relative lever arms we can easily determine the 
magnifying capacity of such an instrument of precision. For 


| instance, supposing the drum on the spindle to which the rotating 


mirror is attached is }in. in diameter, and that the length of the 
radius of the e circular scale is 20ft., we have, using the 
double angle in this relation, the distance moved by the sliding 
bar touching the standard, as compared with the arc passed over 
by the reflected ray at the distance of 20ft. from the mirror, and 
reducing to the same unit as 4 x 5 x gy = yyy is to 1, or as 1 is 
to 3840, hence a motion, or variation of one-thousandth of an inch 
at the point of contact would be 3°84in. at the scale. By placing 
a metallic bar in a closed tube, the ends merely projecting through 
this tube, and filling the tube with ice water, and then with water 
of a known higher temperature, and comparing the lengths of 
the same bar under these varying conditions, the amount of ex- 
pansion for each degree can be determined; this will give us what 
is called the coefficient of expansion, to which reference has already 
been made. 

The comparator in use by the United States Coast Survey at 
Washington, designated as the Saxton Yard Dividing Comparator, 
is one designed by Mr. Saxton while in charge of the construction 
of standard ces, weights, and measures of length, to be pre- 
sented to the different States, to insure uniformity throughout the 
country. A short description of this comparator may be quoted 
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from a paper read by Professor W. A. Rogers before the American | 


Academy of Arts and Sciences, April 14th, 1880, ‘‘On the Present 
State of the Question of Standards of Length,” and from which, 
also, much that is of interest in regard to our subject matter for 
this evening has been obtained. Any one wishing to pursue the 
subject further, the paper entire, and the references contained at 
the end will be of very t assistance. ‘‘The Saxton compara- 
tor consists of a brass -plate, having V-shaped ways running 
the entire length. A slide carrying a microscope slides freely over 
these ways. A series of brass its form a part of this bed, 
through which pass steel screws, having conical ends, which have 
been tempered and polished. There are stops for the yard and 





observed through a small telescope, mounted just above this | for its subdivision into feet, and of one foot into inches. There | 
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divided are. This circular scale may be placed at any convenient 
distance from the mirror, say 15ft. or 20ft. It is evident that a 
very slight motion of the sliding bar G in the figure shown upon 
the screen—Fig. 1—will cause a ray of light, reflected from the 
mirror M, to which its motion is imparted through the small chain 
and drum, to move with a much greater velocity at the distance of 
the large circular scale R 8, and, as the angle of incidence is equal 
to the angle of reflection, a motion of the mirror through an arc of 
5 deg. would cause a motion of the reflected ray of 10 deg., as we 
may readily understand by taking the geometrical proof in illus- 
tration. A polished surface is p! so that the light strikes it 
squarely, or, in other words, at no angle whatever; it will evi- 
dently be reflected directly back to its source. Now, suppose it is 
rotated into such a ition as indicated in the accompanyin; 
figure—Fig. ioe io tee 45 deg. as compared with its es me 
position, the light still coming from the same direction ; it now 
strikes it at an angle of 45 deg., and as light is always reflected at « 
the same e as that &t which it strikes a polished surface, its 
new path will be again 45 deg. from the plane of the mirror ; but, 
as you will see, it is twice 45 deg. with respect to its incident path, 
and is thus reflected at an angle of 90 deg. 

We can readily see how extremely delicate or sensitive to the 
slightest change of position this reflected ray becomes. As light 
may be said to have no weight, and consequently no momentum or 
inertia, it will quickly and certainly indicate the slightest change 








* A lecturo delivered before the Franklin Institute, February 2lst, 1884. 


Fig. 3 





and of one decimetre into tres. The end stops for 
the yard and for the metre were, many years ago, set to correspond 
with bronze No. 11, at 58deg. nearly for the yard, and with the 
iron metre at 68 deg. nearly. . » The standards which have 
been distributed since 1856 have been transferred from these 
dist at the temperatures at which they are standard. The 
yard in actual use at the Bureau of Weights and Measures 
therefore, may be defined to be the distance between two steel 
stops attached to the bed of the Saxton comparator which corre- 
sponds to the length of bronze No. 11, at 58deg. nearly, and the 
meter may be defined to be the distance between two steel stops of 
the Saxton comparator which —— to the length of the 
iron metre corrected for the difference between its length at 32 deg. 
and at 68deg. nearly. Recent comparisons indicate that these 
temperatures should be diminished, by a trifling amount, for the 
present, distances between the stops both for the yard and for the 
metre.” 


are also stops for the metre and for its subdivision into decimetres, 








Engravi represen the Saxton yard dividing comparator 
and also the Saxton reflecting comparator here shown, were 
obtained through the kindness of Professor J. E. Hi » Chief 
U.S. Coast Survey, by whom every facility was afforded me for 

i rpg pecan The courtesy of Mr. Blair, 
assistant in charge, has aided me greatly in thus being able to 
mage the instruments now in use at the office of the Coast 

jurvey. 


Another form of a comparator, which has proved to be success- 
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ful in the use of the means “ for the end sought,” in the comparison 
and investigation of standards of length, is that known as the 
Rogers-Bond universal comparator, which was constructed from 
plans proposed by Professor Rogers by the Pratt and Whitney 
Company, of Hartford, Conn., for their use in practically establish- 
ing sti d gauge di i A duplicate comparator of this 
form was also made by them for Professor Rogers for his pro- 
fessional work at Cambridge, and for the transfers and comparisons 
of standards used by the Pratt and Whitney Company as the basis 
of these standard sizes. The comparator at Cambridge is also used 
by Professor Rogers in determining the coefficients of eee of 
the various materials used in the construction of standard yard and 
metre bars, and also for obtaining the relation between the length 
of the imperial yard and the ‘‘ metre des archives.” The solution 
of this latter interesting and difficult problem is fully given in a 
memoir by Professor Rogers, presented May 9th, 1883, before the 
American Academy of Arts and Sciences, entitled ‘‘ Studies in 
Metrology,” and to which reference may be had. The special 
features of the universal comparator are, as its name implies, the 
variety of the methods employed and the range of work that can 
be done in comparing standards ; each independent method, when 
carefully carried out, producing similar results which serve to 
check or prove the comparisons. It includes a method for investi- 
gating the subdivisions of the standard by comparing each part of 
the total length with a constant or invariable quantity or distance. 








Fig. 2 


By the aid of the diagram of the plan and elevation of this form 
of comparator, the aim being to exhibit principles rather than a 
picture of the instrument, we may be able to describe in a few 
words the main features of its construction—Fig. 2. A heavy cast 
iron base A is mounted upon stone capped brick piers, giving a 
permanent foundation to the ap tus. Upon this base, and 
reaching from end tu end, are two heavy steel tubes, B and C, 3in. 
in diameter, ground perfectly straight, and being ‘“‘ true” when 
laced in the centres of a lathe, the object being to get a straight 
ine motion of the microscope plate D, which slides freely on these 
true cylinders. 

Flexure of these cylindrical guides is ee ae for by lever 
— at the neutral points mand n!. Fitted closely to these 
guides, and outside of the range of motion of the microscope plate 
D, are two stops, E and F, one at each end, as shown in the 
figure. These stops are arranged to be adjusted at any desired 
position along the guides, and are securely held by clamping on the 
under side by the handles G and H. These stops are each provided 
with a pair of electro-magnets, I and J, the poles of which do not 
come in contact with the armature seen at either end of the 
microscope plate. Contact is made at K and L, which are hardened 
steel surfaces, tempered and polished, and placed as nearly as 
possible in the centre of the plate and of the stops. 

The magnets are intended to ov the qual pressure due 
to ordinary contact, a rack and pinion being used to move the 
plates. The magnets are used to lock the microscope plate at each 
end of its traverse between the stops. The use made of this 
sliding microscope plate and the stops we shall see presently. 
Beyond the main base just described, and supported also on brick 

iers, is an auxiliary cast iron frame N, which is provided with 
teral and vertical motion within limits of zero and 8in. and 10in. 
respectively, for rough or approximate nat and upon the 
top of this frame are two carriages O and O!, which slide from end 
to end, a distance of about 40in. Upon these sliding carriages are 
vided with means for minute adjust- 





| ment, for motion lengthwise, sidewise, and for levelling, thus 


permitting the adjustment of a standard yard bar pome y, and 
without the necessity of its being touched with the hands after 
pcan d placed upon the table until the work of comparison is com- 
pleted. 

Before describing the operations necessary for a series of com- 
parisons, it may be well to explain the peculiar fitness, for purposes 
of this kind, of the microscopes M and M? used in this connection. 
The tubes are 12in. long and 1}in. diameter, the eye-piece micro- 
meters m, and m. were made by Joseph Zentmayer, of this city, 
whose skill as an optician is too well-known to require further 
a of their excellence. The objectives were made by the late 

. R. B. Tolles, of Boston, and are each fitted with his illuminat- 
Eee In order to use a microscope upon lines ruled on 
polished surfaces, or on any opaque material, some means for 
obtaining sufficient light must be employed to see them distinctly 
without the use of reflectors, which are often a source of error in 
standard work. In no other form of objective does this require- 
ment seem better fulfilled than in that invented and made by Mr. 
Tolles. The objectives are each fitted with a prism of ectly 
clear glass, placed just above the lower lens, and one end of the 
prism passes through the side of the objective. The inner end of 
this prism is bevelled—Fig. 3—forming such an angle of the end 
surface to the axis of the prism that light is refracted perpendicu- 
larly upon the surface of the bar, lines less than 35455 of an inch 
in width being easily seen and separated with a lin. objective. 
It may be said to “carry its own lantern,” and with light so 
thrown, just where it is most needed, the bottom of the cut or 
furrow of a line cut by a diamond edge, as fine as that just stated— 
xoboo Of an inch—as well as the edges of the furrow, can readily 
be seen. This method of illumination has proved to be invaluable 
in the work of comparing line measure standards, especially so in 
the case of bars having the lines ruled on polished gold surfaces at 
the bottom of wells sunk one-half the depth of the See, these wells 
being not over }in. in diameter, as in the case of Bronze 1, and also 
of the bar now before yon. 

The first operation in the use of this form of comparator is to 
level the main base A, then sliding the microscopic plate D from 
end to end of the steel tubular o, having the microscope 
adjusted so as to be in focus upon the surface of mercury held in a 
shallow trough, over which the microscope passes, the curvature 
due to flexure of the guides is determined, and may be compen- 
sated for by counter-weights at the neutral points of support n 
and n}, In order to test this sight line path of the mieroscope 
plate horizontally, the mefhod of the me employed, or another 
method, which is that of tracing a fine line the entire length of a 
standard bar upon its upper surface, and reversing the bar, tracing 





another line very near the first and at an equal distance apart at 
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each end; then if this distance is uniform between the two lines 
the entire length, it is safe to assume that the path of the plate is 
a straight line horizontally, and at the middle the amount of 
curvature, if any, and also if regular, is readily determined. This 
method has been used by Professor Rogers with marked success. 
The stop method is to pare a line measure, or an end measure 
bar, on each side of the centre line of motion of the microscope 
plate, using one microscope, and comparing this fixed length with 
the constant quantity before referred to, which is the distance 
between the stops. Should the path be a curved one, the dis- 
tance between the defining lines upon the bar will appear greater 
on one side than on the other in proportion to the amount of 
curvature existing. The length of the standard being the chords 
of circles of different radii, but by comparison with the stops, 
seems really to be different in length at each position, caused by 
the different distance, through a larger arc over by the 
microscope. By means of the proportion of similar triangles, the 
lengths of the radii may be very accurately determined. By 
placing different standards on one side of the line of the stops, 
they may be, by being compared with a constant quantity, com- 
pared also with each other. 

Another method for comparing two or more standards is to 
place two re one on each of two microscope plates upon 
the guides, at a distace determined by the length of one of the 
t ds, and by replacing this one by a second, the coincidence 
of the lines in the eye-piece micrometer, or their variation, showing 
their relation. The microscopes may be placed horizontally in this 
same fixed relation, using the method invented by Lane, and 
which has been used in the office of the U.S. Coast Survey at 
Washington. A modification of this form of ber per ty, 4 4— 
made by the Ballou Manufacturing Company, of ford, Conn., 
for Professor Anthony, of Cornell University, is here shown. The 
instrument is mounted upon a single heavy Though not 
having the range of motion of the adjustable support for standard 
bars shown in front, as is possible with the original comparator, it 
possesses all of the conveniences for rapid adjustment and acc’ 
of movement, The right line motion of all moving parts longi- 
tudinally is governed by heavy cylindrical guides, and the same 
method of the “‘ stops” is used in investigating the subdivisions of 
a standard bar. 

There are five independent methods for comparing standards of 
length by the use of this form of comparator, but we will not dwell 
longer oy this part of the subject, but to the subdivision of 
standards of length, which is effected by the use of this same 
process—the microscope plate sliding between fixed stops—and 
which serves to beautifully illustrate one of the fundamental 
principles of science, that ‘‘ things equal to the same thing are 
equal to each other,” or, that the relation of different lengths each 
to a constant dist, , establishes their relation to each other. 
This is accomplished in the following way: A yard, for instance, 
is to be subdivided into three equal parts, or into three separate 
feet, We divide the whole length by trial into three parts, then 
by setting the stops so that the microscope plate may move very 
nearly the distance represented by the first one of the three parts, 
by readings of the eye-piece micrometer carefully taken at each 
end of the path of motion of the microscope, using the finely ruled 
lines by which these three parts are defined, we obtain the length 
of this subdivision as compared with our constant quantity; then 
by sliding or moving the bar along under the microscope until the 
second ye is in place, the same operation is again performed, and 
so for the third, thus determining the relation for each with this 
arbitrary or temporary standard; then by adding the differences 
between these separate parts and the constant length, and taking 
the mean or average of these differences, from which we subtract 
each difference, gives us the correction to be applied to each part 
in order that it shall be exactly one-third the total length, or, as 
in case of a yard bar, giving us exactly 12in., or a standard foot. 
The foot may then be subdivided in the same manner into twelve 
equal parts, establishing a standard inch, and further to eighths, 
sixteenths, thirty-seconds, hundredths, or thousandths of an inch. 
To illustrate this method, and to make plain the reason why these 
corrections so obtained are used, we can sw e a case of simply 
dividing a rod or a string in two parts. Now we know that for 
whatever amount one part is longer than the other, one half of 
this amount belongs to the shorter to make it exactly one-half the 
whole length of the rod or string; hence we have one-half the sum 
of the difference, and subtracting each difference from this half 
sum, would, in one case, give us a minus correction for the longer 
part, and a plus correction to be applied to the shorter. 

A series of readings or observations ven Baw microscope with 
the eye-piece micrometer, and having the subdivision of a standard 
yard into three equal parts, to determine, would be after this form : 

















First Foot, Second Foot. 

L. R. L. R. 
3°68°5 3°98°2 B°57"4 3°87°3 
3°68'7 3°97°8 3°57'5 8°87°7 
8°68°3 3°98°5 R579 3°86°9 

Mean 3°63°5 Mean 8°98°2 Mean 3°57°6 Mean 3°87°3 
R-Ls= +27 R - L= +297 
Third Foot. Correction. % 

L. R. + 29°7 +-2°1 
3613 3°97°0 + 20°7 +2°1 +42 
8°62°0 3-978 + 36°0 - 4°24 0°0 
3°61°2 8977 —_—- 

— dommes 3)95°4 
Mean 3°61°5 Mean 3°07°5 — 
R-L=+360 Mean 31°8 


The column under L being readings taken at the left or initial 
end of each foot, and R, readings taken at the right, R — L being 
the difference between the readings taken at each end of this sub- 
division of the whole length. The column under correction shows 
the amount in divisions of the micrometer needed to make each 
foot exactly one-third the yard. Under = these corrections are 
added as a check upon the accuracy of the work in case of a long 
column of corrections, as when the foot is subdivided into inches, 
or an inch into sixteenths or thirty-seconds. We have thus 
traced, briefly, the development of the standards of length from 
some of their rudest units to that of the present British Imperial 

ard and its copies, and the metre, and shown how the yard has 
in one way at least been subdivided within a limit of about one 
hundred thousandth of an inch, it remains now to show in what way 
these accurate subdivisions may be successfully applied to every- 
~~ use for work requiring such nicety, and in our next lecture it 
is hoped that our efforts may not prove unsuccessful. 

(Zo be continued.) 








THE PHYSICAL SOCIETY. 


At the last meeting of the Physical Society, February 28th, 
Professor Guthrie, president, in the chair, Messrs. G. R. Begley 
and O. Chadwick were elected members of the Society. 

Mr. I. C. McConnel presented two notes on “‘ The Use of Nicol’s 
Prism.” The first note related to the error in measuring a rotation 
of the plane of polarisation due to the axis of rotation of the prism 
not being parallel to the emergent light. After pointing out that 
this error was to a first approximation eliminated by the 
mean of the readings in the two a positions of the Nicol, the 
author proceeded to push the calculation to a second approximation 
so as to get a measure of the residual error. This is given by the 


equation— a+ % _ wv = const. + ‘24 r? sin. pcos. 


where @ and 180 +- @ are the two se of the circle, p the e 
between the plane of polarisation and a fixed plane, and r the 
angle between the axis of rotation and the incident light. This 
— is practically correct for a flat-ended as well as an ordinary 

icol, The residual error cannot amount to 1’ in a rotation of 
60 deg: if r is less than 2deg. The optical properties of the Nicol 
tend to neutralise the geometrical error due to the rotation taking 
place about one axis and being measured about another. 





The second note dealt with a new method of obtaining the zero 
reading of a Nico) circle. This is often defined as the reading when 
the plane of polarisation is parallel to the axis of rotation of the 
table of a spectrometer. A Nicol is fixed on the table, the light 
quenched by turning the Nicol circle, and the reading taken, The 
table is then rotated through 180 deg.» the light quenched, and 
the reading taken again. The mean of the two readings gives the 
result required. It was described how the error due to the want 
of symmetry of the Nicol might be found and eliminated. . 

Mr. H. G. Madan exhibited and described ‘‘Some New Forms 
of Polarising Prisms.” ‘The first of these is by M. Bertrand, and 
has been described by him—Comptes Rendus, September 29th, 
1884. The prism consists of a parallelopiped of dense flint glass 
of refractive index 1°658, the same as that of Iceland spar for the 
ordinary ray. The glass prism is cut like the spar of a Nicol’s 

rism, a cleavage plate of spar being cemented between the two 

alves by an organic cement of refractive power slightly greater 
than 1°658. A beam of light traversing the prism is incident from 
the spar at an angle of 76deg. 44’. The ordinary ray passed 
through without change, but the extraordinary ray is totally 
reflected at the first surface. The Piven gives a field of 40 deg. 
M. Bertrard’s prism has the t advantage of requiring only a 
very small quantity of Icelan al a substance that is becoming 
very scarce and expensive. The other prisms shown were, a 
similar one by M. Bertrand described in the same paper, a double 
image prism by Ahrens, described in the ‘‘ Phil. Mag.” for January, 
1885, and a modification of the latter by Mr. Madan, described in 
Nature for February 19th. 

Mr. Lewis Wright pointed out, as a practical objection to M. 
Bertrand’s prism, that it was very doubtful whether a glass could 
be obtained of so high a density as to a refractive index 
of 1°658, and at the same time be colourless and unaffected by the 
atmosphere. He also remarked that the principle of the prism 
was by no means new. 

Professor W. E. Ayrton read a paper by himself and Professor 
J. Perry on ‘‘The most Economical Potential Difference to 
Employ with Incandescent Lamps.” The authors commenced by 
pointing out the importance of experiments being made on the lives 
of incandescent lampsin addition toexperimentson efficiency. Refer- 
ring to the experiments on life, given by M. Foussat in the Electri- 
cian for January 31st, they showed that if p be the price of a lamp 
in pounds, n the ber of hours per year that it burns, f (v) the 
life of the lamp in hours, and @(v) the number of candles equivalent 
to the lamp, f (v) and @(v) being expressed as a function of the 
potential difference in volts, - fl 4 - . = stands for the cost per 
year per candle, as far as the renewal of lampsis concerned. Also 
if H stands for the cost of an electric horse ga per year for the 
number of hours electric force is employed, and (v) the number 


of watts per candle, es x $(v) stands for the cost per year per 
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candle as far as the production of power is concerned. The sum 
of these two represents the total cost per candle per year, and the 
value ee v that — this - — _— be a heed 
graphically or analytically. ving the problem graphically for 
fhe 108 volt Edison lamps used at the Finsbury Technical College, 
where n may be taken as 560, and H = £5, they find that the 
minimum value of the total cost is given by v=108. The curve 
connecting total yearly cost per candle with v they found to be 
very flat at this point, showing that the lamps may be burnt with 
a potential difference varying as much as 4 volts with only 5 per 
cent. addition to the annual cost. It is found that with certain 
types of incandescent lamps, the candle-power of the lamp varies 
as the potential difference minus a constant. The authors also 
find that, in rough photometric experiments, No. 8 sperm candles 
may be substituted for standard ones. 

Mr. arlane Gray gave an account of a most extended 
investigation upon the second law of thermodynamics. From 
considerations connected with the specific heats of liquids and 
gases, the author comes to the conclusion that the law is not 
true. The experimental results used are chiefly those of Regnault, 
to which, however, Mr. Gray has applied some corrections, 


TENDER. 


For extension of concrete sea-wall and promenade—602 yards— 
Bray, Co. Wicklow. Engineer: Mr. P. F. Comber, C.E., 37, College- 
green, Dublin. Quantities taken out by Mr. P. F. Comber, C.E. 
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pS EE Pe ae ee eT eee ae 
Brand and Son, Glasgow .. .. .. «2 «+ «+ «+ « 17,733 
poe Ny SO eee ree  - 
A Serie 
Robert McAlpine, Glasgow ooSS. Sa ee ed ae! Gn” Se 
Robert Simpson, Dublin .. .. .. .. .. «. «- «- 13,015 
B. Brady, Bray .. .. 9,721 


The tender of Mr. McAlpine, who is the contractor for the first 
section of the work now in progress, was ted 
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OPENING OF THE BESSBROOK TRAMWAY.—The laying of the rails 
of the Newry and Bessbrook tramway is now completed, and on 
Thursday last the first wagon on the permanent way passed over 
the line. The line is laid with double rails, of ordinary section, 

laced side by side, the outer rail being gin. lower than the inner. 

he inner rails, with flanged wheels in the ordinary way, are the 
higher of the two, and designed to carry the electric locomotive, 
while the outer and lower rails accommodate the unflanged wheels 
of the goods wagons, the a rails inside acting as a flange to keep 
the wagons from going off the line. The contract for the electrical 
arrangements is in the hands of Dr. Edward Hopkinson, the 
dynamo-machines have been manufactured by Messrs. Mather and 
Platt, and the Ashbury Carriage Company, Manchester, is construct- 
ing the electrical locomotives. 

RIvER Po.iuTion. — Professor Robinson, C.E., delivered an 
address at the Parkes Museum on the 26th February. Mr. 
Michael, Q.C., presided, and amongst those present were many 
well-known sanitarians. The lecturer pointed out the various 
attempts at legislation which had been made in the direction of 
amending the Rivers Pollution Prevention Act of 1876, and of 
forming Conservancy or County Boards. He was strongly opposed 
to the introduction of the standards proposed by the Rivers Pollu- 
tion Commissioners, as not being sutiiciently elastic. He pointed 
out that the Act of 1876 had been a dead letter, quoting the 
returns which were obtained last year by the Duke of Northum- 
berland as evidence of this; and he maintained that the cause of 
this failure was due to the fact that the enforcement of the Act 
was left in the hands of local authorities, who were often the 
offenders themselves. A long discussion followed the lecture. 

ENGINEERING Society, Kine s CoLLecE, Lonpon.—Ata general 
meeting held on Thursday, February 19th, Mr. W. P. Adams read 
a paper on “ Aerial Navigation,” in which he dealt at length with 
the various projects which had from time to time been brought 
out. After reviewing the very earliest instances in which the sub- 
ject was mentioned, the lecturer went on to describe the experi- 
ments of Mongolfier and other inventors with balloons of various 
kinds. Mr. B an’s Lei rg for aerial navigation was then 
described in detail, although Mr. Adams regretted that this idea 
had never been really carried out, as he stated that it seemed to be 
thoroughly practicable. He then gave an account of electrical 
apparatus for any in air, which, in his opinion, is the mode 
most ps f to be adopted ; describing the electro-motor which M. 
Krebs constructed for Captain Reynard’s balloon experiments, 
and giving details of its weight and efficiency. Mr. Adams then 
referred to the future of aerial navigation, and its probably more 
extended use for both military and civil purposes. e paper was 
followed by a discussion. At a general meeting held on Tuesday, 
February 24th, Mr. Duncan read a paper on ‘‘ Recent Marine 

ineering,” in which he gave an outline of the steam shipping 
built and launched on the’ Glyde during the last twelve months, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 20th. 


THE construction of two new trunk lines from the interior to the 
Atlantic seaboard is likely to be accomplished in the course of a 
few months. One will be an extension of the Lehigh Valley from 
Buffalo to Chicago, which can be accomplished by the construction 
of forty miles of road, and = using two lines already built. This 
will give the oe Valley the desired outlet to Chicago and the 
North-west, for which it has been seeking. The line is a good one. 
but little in debt, and is under excellent management. The second 
projected line will be a southern trunk line, and extend by 
water connection from New York City to Baltimore and Norfolk, 
and by railroad from Portsmouth to Weldon, North Carolina, 
passing through the centre of that State, through South Carolina 
and Georgia, to the point where it will connect with southern 
lines, with trans-Mississippi connections. The loan has just been 
completed for the construction of a twenty-two mile road in North 
Carolina, to perfect railroad connections in that State. A large 
amount of northern capital has been invested, in view of the pro- 
spective railroad construction, in mineral, timber, and agricultural 
lands, and steps are being taken to introduce immigration on a 
large scale. e manufacturing and commercial interests are 
anxiously awaiting the revival of railway enterprise, which will 
ae a demand for iron and steel that will engage the partially- 

0; 


employed capacity. No improvement has developed in the iron 
trade, and in commercial circles there is but little encouragement. 
The company has been organised with a capital of 10,000,000 dols.. 


under the laws of New York, for the construction of steamships, 
which are to have a speed of eighteen knots per hour, to By 
between mane ste on Long Island and a British port. A Bi 
has been introduced into the House of Representatives to authorise 
the registration of certain steamships as vessels of the United 
States, which is in the interest of this particular company. 

The Congressional Committee has advised that the port of 
departure in the United States will be Fort Pond Bay, L.I., and 
that in Great Britain, Milford Haven. 

The gain in distance by the pro route, as stated to the com- 
mittee, is about 170 iniles at the English end of the route, avoiding 
the enclosed waters ard currents and great dangers of St. George’s 
Channel; and 118 miles at the other end, avoiding risks incident to 
the coasts of Long Island and New Jersey. From twenty to thirty 
hours in time will be saved. Ten days and three hours are now 
required to transport the mails from London to New York. The 
— new line will be able to deliver London mails in New 

ork in six days and three hours. 

A vigorous effort is being made in Congress to suspend the silver 
coinage, but it is doubtful whether it wil geen 

Commercial failures are still numerous, and last year’s averag' 
continues. 

The intricate affairs of the Reading Company make an early 
adjustment impossible. The various committees and cliques, repre- 
senting the opposing interests, are endeavouring to harmonise, in 
order to avoid the threatened foreclosure, cae will in time, no 
doubt, accomplish their purposes, but only through concessions 
which will be tardily accepted. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE military necessities continue to occupy a foremost position in 
the condition of the heavy trades of this district, and the fears 
which this week exist that those necessities may possibly have to 
be largely extended if affairs with Russia should come to an 
untoward crisis, are causing increased importance to be attached by 
ironmasters and other manufacturers here to the position which 
the Government just now occupy in the consuming market. 

Additional contracts have, since last report, been placed here on 

t of the Soudan expedition. As to some of the products, 
revious contracts have been trebled. Engineers and pipemakers 
ve read with much gratification the assurances vouchsafed by 

Lord Hartington that ‘‘all the materials connected with the 
supply of water on the Suakim-Berber Railway route would be 
supplied by English contractors, with the exception of two special 
pumping engines now in existence at New York.” These engines 
are understood to be pone condensing engines for converting salt 
water into a drinkable condition. 

Surprise had been aroused by the information from New York 
and Philadelphia that H. R. Worthington, of New York, had con- 
tracted to supply the Government with twenty engines for pumping 
water, and some fear was beginning to manifest itself lest the 
American pipe founders should also be successful in their efforts to 

t a big slice of the business. That South Staffordshire can pro- 

uce pipes to bear any desirable pressure has long been shown by 
the fact that this district has supplied large quantities of such 
goods for the Russian oil-pipe lines. It is understood that the 

Soudan pipes are to bear a pressure of 2000 lb. to the square inch. 

They are of 3in., 3}in., 4in., and 44in. sizes. Considerable addi- 

tional orders have been placed this week. 

The work accep by Messrs. Tangyes, of the Cornwall 
Works, contradicts the American canard. This firm have 
received orders on account of the Berber Railway and other 
Soudanese requirements, aggregating twenty-four of their well- 
known type of ‘‘ Special” steam pumps. Some of them have been 
supplied from stock, and others have yet to be despatched. They 
have also had ordered pressure pumps, which will apply a pressure 
of from two to three tons, for pipe testing purposes. (ther orders 
which the firm have received on the same account have included 
seven vertical boilers, numerous sets of pulley blocks, a large 
lenzth of chain lifting tackle, portable cranes, fitted with large 
broad wheels for easy road travelling; screw jacks, forges, smiths’ 
tools, &c. Prominent among the general foreign work which 
Messrs. Tangye have lately booked in their machine tool depart- 
ment, may be mentioned a good contract for wheel lathes and 
other machine tools for workshops in connection with the Buenos 
Ayres Railway. 

The condition of the iron trade proper has not improved upon 
the week outside the additional work which has come to the mills 
by reason of the Government work. This benefits mainly the 
makers of tube strip, chiefly of large sizes, of tank plates, and of 
sheets ; and the strip makers in particular will doubtless receive 
other good orders as the work for the expedition is turned out at 
the manufactories. 

The laying down recently of improved machinery by the Pelsall 
Coal and Iron Company to allow of the manufacture of strip iron 
of a width which was not previously produced in South Stafford- 
shire is proving very convenient. The company is rolling much of 
the strip—some of it 15in. wide—which is being used up by the 
tube makers in their Soudan contracts. 

The production of sheets at date is in excess of 
notwithstanding that the outturn is being kept down by the run- 
ning of the mills only part time. It is impossible, therefore, to 
get up prices; indeed, they are rather still declining. Singles are 
abundant at £6 10s. to £6 15s. at works according to quality. 

It is illustrative of the competition of the North of England 
that brokers hereabouts are buying sheets from the Middlesbrough 
mills at £6 15s. delivered in the Thames, and tank plates at also 
decidedly under Staffordshire prices delivered London. 

The demand for galvanised sheets in other than a few instances 
does not increase, although colonial and South American orders 
are fairly maintained. The nd for marked bars is very slow, 
and ae works as those of John Bradley and Co. and other 
eminent makers are doing but little. If the mills are to be kept 
on briskly, about £6 10s. must be accepted for bars. At the 
£7 10s. figure only little is doing. Common bars are £5 5s, to 
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£5 10s. at works, and some brokers are buying at £5 18s. 6d., less 
34 per cent., delivered inthe Thames. H the same purchasers 
are occasionally getting at less than £6 10s. delivered in London, 
though makers Aswan 4 ask a better price. 

The special steel of the Barrow Steel Company was quoted on 
© to-day (Thursday) at £5 12s. 6d. ton, delivered here, 
for slabs, and £5 15s. for tin bars, but lors were open to some 
squeezing. 

Messrs. Rollingson 
steel making works at Browford, Westbromwich, and the firm 
believe that a oo @ prosperous future before them. 

Pig iron of Derbyshire, Northampton, and similar brands is 
going off in 500 ton lots, but sellers complain of the low prices 
which ~_ have to accept. Derbyshire pigs were to-day to be had 
at 40s. 9d. delivered to consumers’ works, but superior brands 
were 42s. to 42s.6d. Northampton qualities were about 1s. less 
than the ——- Native mine pigs were 42s. to 45s., and 
cinder pigs, 3d. to 37s. 6d. All-mine were quoted at 57s. 6d. 
to 60s., but as hematites were to be had at less than 44s., it was 
only rarely that the figures named were obtained. 

Minerals are not selling briskly. Furnace coal is 8s. to 10s.; 
mill, 7s. 6d.; and forge, 5s. 6d. to 6s. 6d. for best sorts. Durham 
foundry coke is quoted 22s. 9d.; Welsh best furnace, 14s.; and 
gas cokes, 10s. all delivered. Hematite iron ores are quoted 19s., 
and N a ores, 5s. 6d. to 6s. delivered. 

In view of the large business which is done in black and 
galvanised iron between South Staffordshire and Australia, some 
remarks which have just been laid before the workpeople of the 
Swan Garden Ironworks, Wolverhampton, by Mr. J. Lysaght, who 
is the proprietor of this concern, and also of the great Bristol 
Galvanising Works, are of interest. Mr. Lysaght has recentl 
returned from a visit which has extended almost round the world. 
He states that when in Australia he looked into the question of 
manufacturing iron there, but found that, although there is a 
superabundance of good ironstone, coal, and limestone placed most 
favourably, the question of wages will not permit production of 
finished iron for many years to come. Referring to the t 
extent to which galvanised iron is used throughout the whole of 
the Australias, Mr. Lysaght remarks that “‘ Staffordshire shone 
reflected in the brightness of her productions, and literally covered 
the land with the industry of her men.” 

Much activity characterises the roof and girder department of 
Messrs. Morewood and Co., Woodford Ironworks, Soho. Their 
export contracts are at the moment wy et for India, South 
Africa, and the Argentine Republic. The Empire work includes 
five large sheds, each 100ft. in length, for Southern India, and 
ironwork for a large tea warehouse, which will be 400ft. long by 
50ft. broad. The South African work embraces a large shed, to be 
employed for drill purposes at Cape Town, which will be of 7Oft. 
span, and similar in its principles of construction to the roof of the 
St. Pancras Station, London. Messrs. Morewood’s contracts for 
the Argentine Republic include large sheds, some of which will be 
300ft. long. Roofing work is in hand for Russia, and the company 
has recently despatched two roofs, each of 50ft. span, to Hong 
Kong. ‘aah Teese include ee pe work for various 
parts of the Uni ingdom. Ornamental princi pe ee 
manufactured for the new Town Hall at Pontypridd. 

This district should benefit by the stores requirements which are 
just now being expressed by the Great Indian Peninsula Railway 
Company, and by the necessities for additional ironwork of the 
Midland, the Lancashire and Yorkshire, and other home railway 


com ; 

‘Although not directly under order for the Soudan, yet Messrs. 
Griffiths and Browett, of Birmingham, are busy upon War-office 
and Admiralty contracts for camp kettles and general tin-plate and 
japanned wares. 

_ The Council of the Midland Counties Trades and Labour Asso- 
ciation has a conference between representative colliery 
operatives and coalowners to try to arrange some scheme for the 
prevention of further wages disturbances in the South Stafford- 
shire trade. The masters have, however, declined to hold 
such a conference if any of the operative members of the late Coal 
Trade Wages Board are elected to it. 

According to Professor Lapworth, the source of wealth to Bir- 
mingham and its prosperity is the great coalfield of South Stafford- 
shire, which he believes is the finest and most accessible field on 
this side of the Atlantic. is is, in his opinion, the secret of the 
past success of the town, since the abundance of coal has, he says, 
made the people independent and comfortable. 

Traders here learn with satisfaction that Sir Bernhard Samuel- 
son, Bart., M.P., has resolved to oppose the new Railway Rates 
Bills upon their second reading in the House of Commons. Every 
effort is being made to strengthen Sir Bernhard’s hands, for 
manufacturers know that if the Bills the second reading it 
will take £100,000 to oppose them in Committee. Accordingly, 
town’s meetings at ee, Wolverhampton, and Kidder- 
minster, along with the local authorities of Walsall, Dudley, and 
Cannock, have each, during the past few days, decided to oppose 
the Bills. The Birmingham manufacturers have further decided 
to raise a guarantee fund of £3000. 

This week a national conference of miners is takin; fr ogeab ewe 
mingham. The president—Mr. T. Burt, M.P.—in his address, 
stated that one effect of the Franchise Bill would be to increase 
the number of miners’ representatives in Parliament. 

Messrs. Parkes and Ross, engineers, Tipton, have some ironwork 
in hand for the viaducts for the Suakim- Railway. Messrs. 
J. Wright and Co., Tipton, are manufacturing a crane chain 
weighing two tons, and to carry a load of 150 tons, for a Sheffield 
firm, who are going into the pressed steel business. They are also 
a to order two Berryman patent heaters, each 40ft. high by 

t. wide. 

Tenders have just been sought from the Earl of Dudley’s Round 
Oak Ironworks for steel sleepers for the Suakim-Berber line. 
the work should fall to his lordship, the sleepers would be rolled 
out of basic steel blooms. Messrs. William Molineux and Co. 
Bulls Bridge Ironworks, Moxley, have purchased the Capponfield 
Works, Bilston, of the Chillington Iron Company, which were offered 
forsale by private contract. Thesale price is currently reported to have 
been between £7000 and £8000. ¢ manufacture of sheets will be 
mainly carried on. There are three sheet mills and one hoop mill. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—There is still no material change to report in the 
condition of the iron trade in this district, and any of 
improvement seems to be as distant as ever. The weight of engi- 
neering coming forward either for pig or manufactured iron con- 
tinues extremely small, and where business is done it is only at 
extremely low figures, with deliveries in some cases extending over 
the whole of the year. The prices at which business in the open 
market is alone possible are, in fact, so low that some of the lead- 
ing pig iron makers decline to quote for orders on such a basis, and 
content themselves with occasional special sales on which they can 
ol pep “eid ped list ee Between finished iron 
ers and merchants there is a struggle going on with regard to 
a further reduction in prices which the wd om are endeavouring to 
force on, and although many of the manufacturers declare that 
they have already got to the lowest possible point, and that they 
would prefer to stop their works rather than take any lower prices, 
the tendency of prices is undoubtedly in the direction of a 
further downward move. 

There was again or oe business doing in the Man- 
chester iron market on T y. Quoted prices were nominally 
unchanged from last week, but on the bases of quoted rates there 
are very few transactions. pig iron makers still quote 
41s. for forge and 41s. 6d. for foundry, less 24, delivered equal to 
Manchester, with 6d. under these taken where offers are 
made; but even at this concession 


i and Sons have just started a steel rolling and | ch 





ey are practically out of the ' and 


market so far as the-Manchester delivery is concerned, as there are 
district brands which can be got at quite 1s, per ton less, and 
where sales, which are very few, are made by local makers, 
they are chiefly to customers in the more immediate neighbour- 
hood of the works, and where there is a considerable 
advan in the delivered rates. Some of the 1 makers of 
district brands are holding to 40s. 6d. for forge and 41s. 6d. for 
foundry, less 24, as their minimum for delivery into the Man- 

ester district, but 39s. 6d. to 40s., less 24, are figures which 
would be readi en in some cases. North-country i 
rather easier, and good foundry brands of Middlesbrough can be 
bought for delivery over the year, equal to Manchester, at 42s, 10d. 
per ton net cash. 

For hematites there has been some little inquiry, but no trans- 
actions of any importance in this district are rted, and prices 
remain nominally at about 52s. 6d. to 53s., less ‘2h for good foundry 
brands delivered here. 

In manufactured iron there has been very little doing. There 
are offers from merchants at considerably under makers’ prices, 
with the object of testing to what extent makers who are very short 
of work are p to give way. In a good many cases, however, 
a strong disposition is shown to hold to £5 10s. for good qualities 
of bars as the basis of quoted rates for delivery into this district, 
but both in Lancashire and North Staffordshire bars buyers have, 
during the past week, been able to place orders at £5 7s. 6d., wit! 
hoops to be got at £5 17s. 6d., and sheets about £6 17s. 6d. to £7 
per ton delivered here. 

The engineering trades continue in much the same condition as 
last reported, and so far as employment is concerned, it keeps 
_ steady, the number of men out of work, though not 

ecreasing, showing no material increase. 

In railway carriage building there is a good deal of activity, and 
Messrs. Ashi and Co., of Manchester, have secured the order 
for the whole of the coaches for the new Hull and Barnsley line, 
and these have to be completed by the end of June. In wagon 
building, however, there is very little new work giving out, and 
this branch of the trade 1s wey te | slack. 

Messrs. Collier and Co., of chester, have recently con- 
structed several multiple drills for boiler making, and bridge and 
shipbuilding work in the Australian colonies, in which one or two 
new arrangements have been introduced. In these machines, 
which have been in several cases made with six, and in others 
with twelve drills, the bed is provided with T-slots, two bottom 
carriages and transverse slides, so as to enable the ~~ after being 
fixed on the slides, to be moved either longitudi ally or trans- 
versely without unsetting the plate. This enables the machine to 
drill holes up to any pitch, 6in. centre to centre. The drills, an 
also the h of the drills, are adjustable independently, and this 
enables odd pitches to be drilled and to get regular or i 
pitches as required, and each e can be wound TT 
thrown out of gear separately without stopping the machine. 
They have also sent out to the colonies a number of other 
tools, amongst them a specially arranged spring - making 
machine, which combines the operations in the one tool; 
a double-ended rivet, bolt, and ~~ heading machine, in 
which the heading rain is worked in double bearings from 
the connecting- ; a cold iron saw driven by worm gear, 

ith saw 3ft. bin. diameter, for ew in work up to 12in. square, 
the self-acting feed motion is obtained with screw and nut through 
centre of the bed, and coupled —s the traversing carriage 
actuated from the worm shaft by el gear, worm and worm 
wheel; and a plate edge or side planing machine, in which the 
principal novelty is that the girder ends are open, so that the 
machine will admit plates of any length. 

An interesting paper on explosions in coal mines was read before 
the members of Manchester Geological Society, at their meet- 
ing on Tuesday, by Mr. J. 8. Burrows, of the Atherton Collieries. 
In the course of his , Mr. Burrows strongly condemned the 
continued use of the Davy lamp, of which thousands were still 


taken down into coal mines, notwithstanding the knowledge that 


they were absolu’ unsafe in an explosive current of gas and air 
travelling at a of 8ft. per second. In spite, however, of the 
better lamps which were now obtainable, he was afraid we must 


expect explosions as serious as _ in past years until the firing 
of any shot whatever, either in the coal, or for blowing roof or 
floor in the main roads, was totally prohibited unless all workmen 
were out of the mine, except the shot lighters and furnacemen, if 
any. The great points which must be looked to for the prevention 
of explosions in the future were : mi ent and disci- 
pline, ample ventilating power, large airways and judicious dis- 
tribution of the air in the workings; the best ible lamps, 
which should be provided, cleaned and maintained by the mine- 
owners, and furnished with proper means of locking; as little 
powder as possible to be used, and no shots to be fired on any 
account when any workmen were down besides the shot lighters ; 
and careful attention to first weights and dust. During the dis- 
ion which foll anes Ss a . 8. in, 
inspector of mines, expressed the opinion that teo much import- 
ance had been attached to the publication in the newspapers 
the warnings with reference to barometrical changes, and too 
little credit given to improved ny pe and better appliances 
in the mines as the means which contributed to the lessened 
number of explosions in late years. He did not himself attach 
great importance to these “‘ ings ” as a means of prevent- 

ing explosi and in his opinion the <o~ eas, chants 

affected by the “* weighing” of the roo A 

coal trade remains in much the same depressed condition as 
reported last week. There has been no announced reduction in 
prices with the commencement of the month, but all classes of fuel 
are in very poor demand, and with stocks accumulating sales are 
at under quoted rates to liberate wagons under load, and 
generally there is an easier tone in prices. At the pit mouth best 





j 
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If | coal does not average more than about 8s. 6d. to 9s. per ton; 


seconds, 7s. to 7s. 6d.; cominon round coal, 5s. 6d.; and burgy 

4s. 6d. to 5s. per ton. A good deal of slack is being thrown 

upon the market owing to the depression in the salt and chemical 

d notwithstanding the lessened production of this class 

is in some cases becoming rather a drug; for best sorts 

i got, but common sorts are offered at 
it. 


. pi 
The shipping trade has been extremely quiet, and steam coal 
Liverpool, or the Garston Docks can be 
got at 6s. 9d. to 7s. ton. 
Barrow. 


.—There is still a very quiet tone in the hematite pig 
iron trade, and business during the past few days has been very 
slow. The demand for pig iron of hematite quality is fairly main- 
tained on home account, there being a large er by 
makers of steel; but the inquiry from the Continent, the Colonies, 
and from general foreign consumers remains inactive in reference 
to both Bessemer and forge qualities. There is not much prospect 
of improvement in the e, and the only hope seems to be that 
spring orders will be booked to such an extent as will give a better 
tone to trade 'y; but of this inquiries at present do not give 
much hope. is no doubt that the present make of iron can 
be maintained even with the present demand, but stocks remain 
too large, and delivery orders are anything but pressing ; and the 
work in the hands of makers, while such as to keep up the present 
state of semi-activity, is not such as will justify makers in in- 
creasing their output. ee Oe ee 6d., No. 1 
Bessemer; 44s., No. 2; 43s. 6d., No. 3, net, at works, 
prompt delivery, with forward deliveries at 1s. per ton more 
money. Steel makers are not fully employed, and orders 
are coming in slowly alike from home and foreign consumers, but 
there is every week more and more prospect that the special steel 
trade, that represented in the production of mild and hard qualities 
of bars, suitable for almost every class of manufacture, is making 
— At present it —— about half the output of the 
works in this district, so that while the rail trade has to some 
extent fallen away, owing to scarcity of demand on the one hand, 
the greatly increased facility 


to is 
to 3s. per ton at th 
el, 


h | the following Mon 





more than maintaining the place occu @ now inactive branch 
of the steel trade. Prices of iron and steel are unchanged, Iron 
ore is dull. Coal quiet. Shipping inactive. 
A Derby contractor has commenced a difficult work in the 
56 song of the Leven and Kent Viaducts on the Furness 
way. 


another branch of industry has pve By , and seems capable of 
pred by 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Wuat I anticipated last week has come to pass. The coal 
owners of South and West Yorkshire, meeting at Sheffield, have 
the following resolution :—‘‘ That this meeting is convinced 
that the present depression in the coal trade and the very low 
oe obtainable for coal, render in absolutely that the 
0 per cent. advance in wages given to the colliers in November, 
1882, be taken off. It is therefore agreed that each colliery owner 
shali inform the colliers in his employ of this necessity, and 
endeavour to obtain such reduction, and, in the event of the 
colliers not acceding thereto, shall give notice to his men to 
terminate their engagements on the nearest pay day to March 31st 
next, and close his From if necessary, to enforce the same.” On 
y the Council of the Yorkshire Miners’ 
Association met at the miners’ offices, Barnsley, There 
was a large attendance, over one hundred delegates being 
present. A resolution was unanimously to the effect 
that the Council was of opinion that the demand for a 
reduction of 10 per cent. “should be resisted by all and 
every legal means, and that each and every colliery of work- 
men are earnestly desired not to make any arrangements in 
the matter — by and with the full consent of the Yorkshire 
iners’ Association and the county generally.” It was further 
agreed to hold a conference representing the whole Yorkshire coal- 
field on the 9th inst., at Rotherham, to discuss the ry question. 
Each colliery and pitstead is requested to capone elegates to 
attend the conference. If the men, in general conference, main- 
tain the position taken up by the Council at Barnsley, nothing can 
prevent a great strike at the end of March or beginning of April, 

as the coalowners, it is clear, will not recede from their tion, 
There is at last a prospect of a settlement at Denaby Main, where 
the prolonged dispute has caused serious suffering. The owners 
have offered to open the pit on Thursday for all who desire to 
resume work on the coaling prices offered to the men in the 
notices served upon them in Gcaiiae, Large coal, hand-filled, 


d | will be paid for at the rate of 1s. 6d. per ton, and for slack, 


shovel-filled, 8d. per ton to all-day wage men. Formerly, the 
men were paid a uniform price of 1s. 44d. for coal andslack. The 
~ men and others are offered work at the old rate of wages. 
the men will be reinstated, but in the event of a 10 per cent. 
reduction being made in the district, a similar reduction will be 
made at . The company promises that ample police 
ageneeng will be provided for those who return to work. 
he men say that if they return to work they do not expect that 
notices will be served upon them respecting the 10 per cent. reduc- 
tion, as the Denaby ep on are not members of the Coalowners’ 
Insurance Society, and they believe full work will be carried on 
even if the men at the other collieries come out on strike. 

There has been a good deal ot work recently in the district 
collieries, and the output has gone to stock. This will be useful 
now in the event of prolonged idleness in the coalfield. The 
principal stocks of are in the Miles of coal-laden 
trucks may be seen in the a the most careless observer. 
The first effect of a strike or lock-out would be to move these 
accumulated masses of fuel, turning dead weight into cash. 
notice a local paper states that ‘‘ whether the men come out or not 
trade will inly be disturbed, and the a prices of two years 
ago are likely to be reached.” I do not th there will be any 
great advance in value. Prices must go up somewhat, but supplies 
will be drawn very freely from Lancashire and Derbyshire when 
the accumulations are exhausted. Not a few competent judges 
incline to the opinion that neither the coalowners nor the general 
public will tly benefit by the reduction of wages when it is 
obtained. ose who will gain most, it is urged, are those who 
need it least—the gas and railway companies and other con 


sumers. At present the gas and railway companies get “ »” the 
finest of the coal, at 6s. per ton, which is low enough. 
e Manchester, Sheffield, and Lincolnshire Railway Company 


has just built at its works at Gorton a saloon luncheon and dining 
car, which made its first journey to London on Monday. It is run 
jointly with the Great Northern Company who owns the line from 

ord. The car is larger than any previously built by any other 
company. It is 60ft in length, is carried on two six-wheeled bogie 
trucks, and consists of dining room and smoking room, which 
are connected by a corridor; a retiring room for ladies and a lava- 
_ for gentlemen; with kitchen, pantry, a for refrigerator 
and general stores. These are made fire-proof by the use of asbestos 


of | in the lining of the walls, The car is built of teak, oak and 


Bessemer steel bars forming the frame; and the bogie trucks are of 
steel and iron. The internal arrangements are more than comfort- 
able—they are simply luxurious. The seats and backs are 
upholstered in U' t velvet, the woodwork is of English and pol- 
lard oak, skilfully carved and ‘‘ milled.” Suspended from the roofs, 
which are decorated, are several me lamps which 
afford abundant light; electric communication is provided from 
cegio auengpunateess sande for eoliition Gal Gash proveninen. 
ample arrangements are le for venti just prevention. 
The car is attached to the 11 a.m. express from Manchester, which 
leaves Sheffield at 12.5 p.m., and makes only one at 
Grantham in the run of 157 miles from Sheffield to King’s Cross. 
I travelled in the car from Sheffield, and returned in it at 6.15 from 
King’s Cross the same evening. N could exceed the 
smoothness of the running and the comfort of the whole arrange- 
mente, The severe ‘“‘S” curve at Retford was rounded at a good 
speed without any tible increase of tion. The dining 
arrangements, which are in the hands of Mr. Meyer, of King’s Cros 
Hotel, are all that could be desired. The dining car will be a great 
boon for business. If the enterprise of the company is appreciated 
by the public, other cars will probably follow. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the Cleveland iron market held at Middlesbrough on Tuesday 
last, a firmer tone was noticeable than for some time past. Con- 
sumers shewed a disposition to buy for forward delivery, but sellers 
were very wary, and sold onl, om lots for prompt delivery. No. 3 
g-m.b. d not be had from merchants at less than 34s. 3d. 
hee that is 14d. more than they were accepting at the close of 

week. Makers quoted 34s. 6d. to 35s. per ton, and only two or 
three firms would accept the former figure. The demand for forge 
iron is somewhat quieter, the Fans being 33s. 3d. to 33s. 6d. per 
ton, The improved feeling in the trade is due in great measure to 


pments. 

Some few sales of warrants have been effected at 34s. per ton. 

The stock of Cleveland pig iron in Messrs. Connal and Co’s 

i h store was on Monday last 50,962 tons, being a reduc- 
tion of 20 tons for the week. The decrease during the month just 
ended was 607 tons. At G w their holding is 587,176 tons, or 
7808 tons more than at the end of January. 

Shipments of om from the Tees — gy considerably during 
the latter part of . They reached a total of 63,456 tons 
for the month, or about tons 
January; Scotland took about the same as in January, viz., 
tons; France took 7445 land 5945 tons, 


excess of what was shi: in 
130 
and 
tons. 


3 tons 
Pp 3505 tons, Germany 3160 tons, and Wales 
Manufactured iron and steel shipments are also 


pe e 
total for last month was 25,120 tons, as against 20,620 in January, 
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te & is no ep ak ma in the finished iron 
trade, and the same as quoted last 
week. Steel mamutaebantes are now fully em- 
ploy ed on orders for plates and rails. 

Messrs. Armstrong, Mitchell, and Co. have just 
booked an order for two steel steamers, which 
will be built at their Low Walker yard. Messrs. 
Swan and Hunter, of Wallsend, have entered 
an order for two 4 - steamers. Most of the 
shipbuilders on the Tyne, Tees, and Wear are 
now in full operation, and two or three launches 
have been made during the last few days, At 
Messrs. Raylton Dixon and Co.’s yard at Mid- 
dlesbrough there are about — men emplo: 
This firm ] hed a st nm Monda; t, 
which was constructed entirely of Clevelan steel. 

Messrs. Bolckow, Vaughan, and Co.’s rs 
recommend that the dividend for the year ending 
December 31st, 1884, shall be at the rate of 24 per 
cent, per annum. They also propose to write off 
£40,000 from capital account to provide against 


a. 

pid bat ow is being made with the Scar- 
borough and Whitby Railway. The rails are laid 
throughout the — — The erection of 
stations, signals, and telegraphs . i beles pushed 
forward, and it is expected line will be 
opened for passenger traffic some oy in May. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TuHE iron market has shown much more than 
the usual activity this week, and a large specula- 
tive business is understood to have been done. 
Reports are in circulation with reference to an 
improvement in the steel trade and also as to 
some further orders for ships, including an 
Admiralty contract placed on the Clyde, and 
these have tended to give more life to the market. 
So far it does not appear that the inquiry for 
Scotch pigs has improved, There are ninety- 
three furnaces in blast as compared with ninety- 
seven at the same date last 7. The shipments 
in the past week were 8575 tons against 6689 in 
the preceding week, and 7974 in the correspond- 
ing week of 1884. There is still a considerable 
increase in the stock of pig iron in Messrs. Con- 
nal and Co.’s stores, the addition for the week 
being upwards of 900 tons. 

Business was done in the warrant market on 
Friday at 41s, 8d. cash. Monday’s market was 


anima with transactions from 41s. 84d. to 
41s. 1 cash. On Tuesday forenoon the quota- 
tions advanced to 41s. 1ld., but in the afternoon 


there were sellers at 41s, ‘oid. cash. Business 
was done on Wednesday at 4 1s. 8d. to 41s. 6d. 
cash, To-day—Th 





occurred 
down to ie 44d., but the market ultimately | disc 


closed with sellers at 41s. 6d. 

The current values of makers’ iron are:— 
comes f.o.b. at Glasgow, ton, No. 1, 
528.; No. 3, . 9d.; Coltness, and 8 
Langloan Bs, 6d. and 51s.; Summerlee, Bis. 6d. 

and 46s, 6d.; Calder, 52s. and 46s. 6d.; Carnbroe, 
48s, 6d. my Clyde "47s. and 438.; : Monkland, 
42s. 6d. and 40s. 6d.; Quarter, 42s. 3d. and 40s.; 
Govan, at Broomielaw, 42s. 6d. and 40s. 6d.; 
Shotts at Leith, 51s. 6d. and ‘?. > Carron, at 

emouth (specially selected), 528. 6d. and 
an inneil, at Bo'ness, 44s, 6d. and 43s. 6d.; 
Glengarnock, 48, 6d. and 43s.; Eglinton, 438. 3d. 
and 40s.; Dalmellington, 47s. ‘an . 6d. 

The pr te of the Scotch steel trade have 
very much improved in the past week or two. It 
has been quite apparent for some time that the 
uniformly excellent quality and remarkable 
cheapness of mild steel was giving it a strong 

m in the market. A few days ago a 
ea was held, at which most of the larger 
works were represented, when it was ee to 
increase the price of steel angles and —~ 
a ton, bringing the quotation up to 
works in the neighbourhood “a the Golo are 
quite busy, the bulk of their orders at present 


being for shipbuilding materials. Although the 
shipbuilding trade is quiet, a growing proportion 
of the vessels under construction are of steel. 


The placing of six torpedo boats for the Admiralty 
with Messrs. J. and G. Thomson, of Clydebank, 
will still further improve the steel trade, as it is 
understood that the a &c., will be manufac- 
tured by a Lanarkshire firm having close relations 
with the builders, 

Messrs. D. G. Stewart and Co., of Glasgow, 
have just received an order to supply 3000 tons of 
cast iron pipes for the Government of ne oe 
It is understood that the contract was arrang 
through Messrs. Aitken, Lilburn, and On. e9 a = 
owners, Glasgow, by whom the pipes eon a 
ir Rav al to the colony. The same ba eens 

booked an order for 1700 tons of 
for Kirkoalay, 
essrs. Ker, Bo ton, and Co., of Glasgow, are 
arranging contracts for the supply of malleable 
iron pillars, roo’ materials, framing sheets &c. 
for workshops, and engine and car sheds required 
by the Singapore Tramways Company. 

In the past week there was tched from 
ps w locomotives to the valus of £18,150, two, 

£5950, going to Calcutta, and four, £12,200, 
% New South Wales ; £5500 poo A peat song most of 
which went to India Sewing machines, 
£762 steel goods, and 204,680. iron manufactures 
of different kinds, 

There has been a fairly satisfactory business in 
coals. The shipping trade at some of the ports 
is large, but at ad somewhat backward at the 
moment. In the past week the — Fong yn 
from Glasgow harbour aggregated ly 23,000 
eon while 7471 tons were cleared oeay Y sir at 

Troon, 4500 at gry 518 at ine, and 
13 tons at Greenock. At Glasgow there has been 
a good demand for bunker coal for steam vessels. 
The coal shi trade in Fifeshire is spoken of 
as ina very kward state, and the ~ yen 
despatched in the past month is fully 
less than in February, 1884. Stocks are ro Reon 
lating at the depéts. At Bo'ness, on the south 
side of the Firth of Forth, the coal trade is like- 
wise quieter than its wont, but a fair business is 
done at Grangemouth. The domestic inquiry is 
slackening in some directions, whilst in others 
there - better prospects for manufacturing 


"thes oove. William Baird and Co. have made a 
— reduction of wages at their Gartshore pits 

the Kilsyth district. 

During the past month 13,985 tons of new 





ing were launched on the Clyde, against 
98 70 tons in February, 1884. For the two 
months the output has been 24,745 tons, com- 


with 35, in the co nding period of 
ge year. Messrs, J. and G. ;. Thomso! 


mason, of Clyde- 
bank, have, as indicated above, received an roi 
to build for the Admiralty six torpedo boats, of 
the same class as the Soout, which they have now 
under construction. No fewer than twenty-seven 
firms, ten of whom were on the Clyde, sent in 
offers for either one, three, or the whole of these 
vessels, These vessels will be entirely of steel, 
225ft. in length, 36ft. in breadth, and 1600 tons 
displacement, and they will each carry fifteen 


guns—four 6in. guns on Vavasseur carriages, and 
eight Nordenfelt machine guns. Several orders 
for merchant vessels have also been placed within 


the last few days with Clyde builders. 








WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade is slack in all parts of the dis- 
trict. Cardiff sent away last week 123,723 tons 
of coal, and Newport 34,326 tons, with 17,000 
tons coastwise. Swansea maintained its average, 
and there is a promise of a good week, havi 
tonnage in for nearly 30,000 tons, as represen 
y forty steamers and forty-nine sailing vessels, 

ouse coal is dull everywhere, and great scarcity 
of orders is experienced in the Logg mee oe 
valleys. Even best samples are disregarded 
Anthracite coal is also in little request, and the 
orders for best 4ft. are the only prominent ones. 
In the Neath district things are very quiet, and 
coalowners are actually getting supplies from the 
Swansea valley, finding it better at present to 
~ their own workings idle. 

otice is out at Garnant Colliery, Swansea 
district, which means either reduction or stoppage. 

Coch, in the Rhondda Valley, which was 
lately started by Mr. Evans, is ‘‘ on stop,” but I 
suppose only temporarily. It was understood 
that a capital of £10,000 would be required to 
float it successfully, and the delay in co mpleting 
this has led to the stoppage. —— ‘= - 
place should pay. The Ocean seam 
struck there, and the Aberghorki is = a 
nounced, A a engineer declares the 6ft. 
seam to be of splendid quality in this colliery. 

Tam glad to hear that the Hafod and Coedcae 
—_— is about ending. 

A meeting of the Rhondda colliers has been 
held this week, unaeany to formulate a scheme 
for —— at the miners’ meeting, Birmingham. 
A chief feature is to get the collier properly 
represented in Parliament. When the coal trade 
is quiet, as it is at present, colliers are active in 

ussing social movements, and hence we have 
had no end of agitation here and there about 
‘*running in” Members of Parliament, ““ getting 
laws for employers and employed alike,” as well 
as altering arrangements with their work doctors. 
At Plymouth Colliery and works new arrange- 
ments were made this week with the doctor by 
which the colliers were considerably a 
me : = @ pity that no one starts a -—- building 
in these quiet times, by which each collier 
ae have his own house and garden. <A com- 
naa having been made with to timber at 
ixon’s collieries, it has been satisfactorily shown 
to have no groundwork of fact. I can affirm per- 


sonally that at Merthyr Vale there i — always an 
enormous stock, and the com any 8 generall vd _ 
500 tons there and in the re Vi 1: 


meeting of the Sliding Scale cacao has bee: 
held, and the result is that the colliers will ie 
to submit to a reduction of 24 per cent. from 
March Ist, as justified by the sales of the last 
four months, which show a considerable falling 
off in price. 

There has been a good deal of feeling intro- 
duced into the Cardiff pilotage board lately ; the 
majority have opposed an application of the 

k pilots to have two representatives on 
the board, and now it is believed that the Barry 
men will have an independent 

There is very little doing in steel rails at pre- 
sent. Most of the works are goirg on very 
slowly, the most conspicuous features in several 
of them being stocking and carrying out improve- 
ments. We are to have a share, it seems, in the 
Soudan Railway, and some consignments of rails 
will leave shortly vid Newport. The steamer 
Topaz, I hear, has just arrived at the Alexandra 
Dock to load 200 tons of rails, the first instalment 
for Suakim. Independent of this, the exports 
of manufactured iron and steel have been few, 
the principal being a few hundred tons to 
Stockholm and Rotterdam. 

The tin-plate trade continues in a ny A gratify- 
ing state. 1700 tons have just been shipped at 
Swansea for Baltimore and Philadelphia, and I 
note that large stocks are accumulating for 
further shipment in the course of a few days. 
Buyers i in some cases are trying to force down 
prices, and are holding orders back in consequence 
of the makers’ refusal, but there is plenty of 
legitimate business being done, and in some 
noticeable cases more is wanted than can be 
accomplished. In addition to ordinary coke and 
oo lates there is inquiry for special plates, 

> &. Prices are stiff, and there is a con- 
dent opinion that an advance is certain in the 
course of the ag few weeks. Agel prices will, 
it is most likely, be “raised.” 

Iron ore is dull. Patent fuel isin good demand, 
and prices are firm. Arrivals of pitwood continue 
in excess of requirement, and prices in 


——$—__— 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants o, the ==. 


Patent-office Sales Department, for Patent 
have caused much unnecessary seed and annoyance, 
both to themselves and to the Paten 0 » by 
giving the number of the page of THE es at which 
the Specification they require is get a to, instead of 
giving the proper number of the ion. The 
mistake has been made by looking a THE ENGINEER 
Index, and giving the numbers there found, which only 
reser to the pages, in place of turning to those pages and 
finding the number of the Specification, 


Applications for Letters Patent. 
*.* When b per have been “ communicated,” the 
*name and address of the communicating party are 
printed in italics. 


24th February, 1885. 


2463. Seconpary Batreries, C. 8. a London. 
2464. AppuiaNnce for Vio.ins, &c., 8. Williams, Bir- 


a me for Astuma, &c., J. Girdwood, Belfast. 

2466. B ina, &., Pb aPHs, A. ’Philburn, 
Ashton-under-Lyne. 

2467. Warp Lace Curtain Macuines, E. V. Smith, 
London. 

2468. Hose Pipe Coupiinas, J. Gresham, Manchester. 

2469. Fotpine Szats and TaBLEs, J. M. Calton and W. 


ions, 








gun, Ww. 

2470, SEALED PAN CAPABLE of Removina Nicut Sori 
without Emirrine any SMeLL, H. Abbot, Wolver- 
hampton. 

ee Ya Lockine, &c., Apparatus, 8. Hall, 

rby. 


2472. -_ Borers, T. T. Crook, London. 

2473. MANUFACTURE of SULPHUR from SULPHURETTED 
Hyprocen, J. W. Kynaston, Liverpool 

7 &c., Skins from Poratogs, J. Nuttall, 


2475. Drawine and Ercuine with a Pointep Instrvu- 
MENT through Carbon, &c., A. C. Gray, Upper 

orwood. 

2476. Construction of CHarr-cuTrers, &., J. W. 

eaps, 

2477. Reesarnas for SuBMARINE CaBLEs, M. G. Farmer, 
London. 

2478. Oprarnina Sotip Caustic Sopa from Fusep 
Caustic Sopa, W. Weldon.—(Messieurs A. 
Pechiney et Compagnie, France.) 

2479. Reversinc Gear for Steam, &c., Encrves, J. H. 

orthcott, London. 

2480. CuTTING or SHEARING CLOSED Enve ops, J. H. 
Northcott, London. 

2481. PLanine the Epces of Metavuic Puates, R. H. 
N. Alleyne and C. Scriven, London. 

2482. Lirts, &c., J. 8. Stevens and C. Major, London. 

2453. Morive Power Enaines, G. T. Beilb » Snape. 

2484. Suips’ Ripine Licuts, W. Harvie, G 

2485. INTERNAL STOPPERS for Borries, R. Taylor and 
J. Scott, Liverpool. 

2486. Pistons for Steam Enoines, A. H. Reed.—({T7. 
Barber, United States.) 

2487. BaLANcED Siiwe Vatve, A. H. Reed.—{A. Jack- 
son, United States. 

2488. ALARUM SUITABLE for Street Doors, G. F. 
Andrews, London. 

248¥. CoNDENSING APPARATUS, G. Love, jun., London. 

2490. DistripuTiInG CugxReNTS of ELecTRICcITY, RK. E. 
B. Crompton, London. 

a i ‘Aveumaric SToP = Lock for Paw MEcHANisM, 

J. E. Williams, G 
2492, Waste WATER Pascoe, F. Humpherson, 


London. 
2493. CarTrinces, H. J. Haddan.—(Z. Mandl and 
Company, Austria. 
2494. Craps for Rarstnc and Lowertnc Heavy 
Bopres, G. C. Marks, London. 
2495. METALLIC Bepsteaps, W. H. Davis, London. 
2496. Lone and SHort Focus Cameras, J. E. Brown, 
London. 
2497. Raits of Pranororte Actions, J. Herrburger, 
London. 
2498, FinisHinc PLusn, Vetvet, &c., C. Coget, London. 
2499. ADMINISTERING INJECTIONS, J. C. Mewburn. —(M. 
Lowys, France.) 
2500. Usx of ArtiricraL Fugt, J. Barnett, London. 
2501. LypIA-RUBBER Paps for HorsesHors, T. 8. Price, 
London. 
2502. Tricycie, F. W. Jones, London. 
2503. CoaL-scuTTLxE, W. L. Byers, London. 
2504. Draw-orr VALVE, 8. Wilkerson, London. 
2505. Bau Castors, H. Jeynes, London. 
2506. ATTACHING Buttons to Boots, &.,C. A. Day.— 
(Z. 0. Ely, United States.) 
2507. Seatine Doors, &c., against Escare of Arr and 
as, A, A. Common, London. 
2508. WATER-CLOSET APPARATUS or FiTTinGs, A. A. 
Common, London. 
2509. ELecrric CLocks, H. Aron, London. 
2510. PREVENTING ExpLosions, &c., in StzaM Borers, 
J.C. Hargreaves, London. 
2511. Printinc and De.iverine Tickets, &., W. R. 
Lake.—(W. R. Bacon, France.) 
2512, Time-pirces, W. R. Lake.—(H. W. Hayden, U.S.) 
2513. Gioves, J. F. O. Weston, London. 
5514. STEAM ENGINES, H. Cutting, London. 
ag — Fasteninc for Boat's Davits, &c., P. Bath, 
2516. Grinpinc Mitts, W. R. Lake.—(A. Zipser, 


Austria.) 
2517. yeaa for a Macuine Gun, J. G. Accles, 


2518. oo and MEDICINAL PREPARATIONS, P. 
Joske, London. 
2519. ComBINED BepsTgapD and Batu, M. Brown, 


London. 
25th February, 1885. 


2520. Wicks for Lamps, &c., W. E. Hays.—(F. Steffens, 
Germany.) 
2521. Puncuine Macuings, J. Ford, Manchester. 
2522. Harvestine and STRAW-TRUSSING MACHINEs, J. 
Hornsby, R. Edwards, J. Innocent, and C. James, 
rai 


0! " 

2523. Souitarres and Stups, A. J. Smith, London. 

bes a for <7 | NG Fopper, T. R. Carsk adon, 

t V ° 
. INTERMEDIATE Drivinc GeaR for PappLe 

WHEELS, J. Dean, Liverpool. 

2526. SEWING the LinrNos in Hats, &c., J. H. Neave, 
Liverpool. 

25z7. Gas Lamps, 8. Brown, Rotherham. 

2528. Sprine Lock, A. D. Melson, Birmingham. 

2529. CookinG and Heatine by Gas, &c., T. Fletcher, 





are low again 

I see by the Forest of Dean’s returns that the 
coal trade is well maintained. Last year wee 
800,000 tons were worked as compared with 
718,44 443, — In iron ore there is, as may be ex- 

great decline. In 1881 88,547 tons were 
ca Wy in 1882 78,494 tons, in 1883 63,270 tons, 
and last year only 55,677. This isa great decline 
since the palmy Hoe of the a say 1856, 
when the get was 109,263 to: 

Mr. Harpur, the cura and engineer at 
Merthyr, is retiring. A good deal of local a 
has been aroused as to the safety of the To 
Reservoir, to which I called attention, an fall 
discussion has taken place. 








NAVAL ENGINEER APPOINTMENT.—Thomas A. 
Morris, engineer, to the Asia, for service in the 
Volage, 





2530. RecuLatine Suppiy of Stream to Enornegs, A. 
Buden —{Schaffer and Budenberg, Germany.) 

2531. VALVE GEAR for STEAM Ewoinns, G. Gouley, 
Manchester.—1lith December, 1884. 

2532, VELocIPEDES, J. Hopwood, Manchester. 

2533, Coxe, J. A. Yeadon, 

=a Maxixa Fasrics, &c., WATERPROOF, S. H. Sharp, 


2535. Brp &c., W. H. McNeight, Dublin. 

2536. CARRIAGE oon Hivaes, C. Bevan, H. Hallam, 
and C, Lowe, B gham. 

2537. RemMovine al from Pipgs, &c., C. J. 
Flather, Southport. 

= nelly for SHeet Music, &., R. Wheatley, 

rmingham. 
2539. Trouser Grip, W. H. Williams, Birmingham. 
ey Securine the Fittincs upon Stay Busks, R., 
, and B, = Simpson, London. 

sai ” Forks 8. Williamson, London. 

2542, Hosts, J. Sunderland, London. 

2543. Taps or VALVEs, J. Shanks, Glasgow. 

2544. CHuRN or WASHING MACHINE, J. Paton and W. 
Wallace, Glasgow, 





me. Empossep OKNAMENTAL Fasrics, J. and J. 
iw. 
2546. CANDLESTICK and Matcu Conrarner, H. King, 


London. 
2547. Rar Cuartr, J. A. Matthews, Gloucester. 
UARE POLYMESHED Rorary ScREEN, &c., J. 


sap. estos for Castincs for Macurinery, F. T. 
Willdey, Hammersmith. 
2550. Tacemene Dust, Aon, and Cinper Box, &c , B. 
D. Dove, London. 
2551. Connectinc Hames, H. C. Lory, London. 
2552. = SHEARS, C, Burgon and C. G. “Hallas, 
mdon. 
2553. TreEaTine Sucar-caNe, H. J. Chapin, London. 
2554. OrGans, M. L. Lodge, London. 
2555. Transmittine, &c., Evectricat Sicnaws, J.C. 
| ~—(M. Deprez "and B. Abdank- Abakanowicz, 
rance. 
2556. Dryinc Textite Fasrics, &., J. C. Mewburn. 
—(Pieron and F. Dehaitre, France. y 
2557. Clocks or TimexKeepers, V. L. A. and C. N. Blum- 
berg.—(M. Redier, France.) 
2558. Trousers, M. King, London. 
2559. — . Link.—(E. and_A."Haberer, 


2560, Jomsrs of Lanpine a A. T. Allcock, London. 

2561. Dumpine Wacons, H. J. Haddan.{ W. J. March, 
United States.) 

2562. TREATING Tz, J. Sala, London 

2563. Tricycuez, J. White and J. Asbu , London. 

2564, Evecrric Batreriss, D. T. Piot, London. 

2565. AERATED LiQuIDs, ‘he Ww. L. Reddie.—(H. Robert- 
son, United States.) 

2566. VENTILATING CowLs, J. White, London. 

2567. Weavinc Wire Gauze or ‘Ciots, W. Begg, 
London. 

2568. Pyrometer, J. Frew, London. 

ag vt a Cowzs for SuIPs, &c., J. Campbell, 


2570. Acruatine the Dampers of Stream Borter Fur- 
NACES, J. Auld, G! Ww. 
2571. CoMBINED ComPosinG, Disrrisutine, and Justi- 


FYING Macuiyes, P. Jensen.—(A. n, Sweden.) 
2572, Evecrric Meters, J. E. H. Giles Eoeten 
2573. Locks and Krys, R. Newell, London. 

2574, Mititary Enotne for a SHIELD and Fort, &c., J. 

Standfield, London. 

2575. ELectric Mains EMPLOYED in District LicHTING, 

J. E. on, don. 

2576. Lamps for LIGHTING and Heatixa, J. Simmonds, 

London. 

2577. BARBED Fence Wire, O. W. Malet.—(F. B. W. 

Malet, New Zealand.) 

2578. DistrLLinc Ammonia from Liquips, H. Simon.— 

(The Anhaltische Maschinenbau-Actien Gesellschast, 


ermany.) 
2579. me for Frour Mitus, M. W. Clark, 
on. 


2580. Propuctxa Azo Cotours on Fisrez, T. Holliday, 
on. 
2581. aa 's Crarrs, J. Crook and C. W. Raffety, 


Lon 
=> — for Covertnc Conpuctors, G. F. Rogers, 

mdi 
2588. LmnicaTixe Commutators, &c., D. L. Salomons, 


on. 

2584. Desiccatine, &c., Leaves of Piants, J. Brown, 
London. 

—_ Ticket Feep and Inpicator, F. Mackinlay, 


mdon. 

2586. AUTOMATIC momen Switcn and Cut-ovt, H. 
H. 8. a Woodhouse, and F. L. 
Rawson, Lon 

2587. Execrric Mains, J. E. H. Gordon, London. 

2588. Removine IncrustaTion from Borers, W. A. 


Barlow.—(J. S. Meyer, Germany.) 
2589. Sewrnc Macurnes, G. F. ‘ern, London.—{C. 
F. Perenot and L. Schor, France.) 
2590. PrLi-Boxes, A. W. Watson, London. 
2591. NarLinc Macutnes, C. F. Gardner.—{J. W. 
oks, trustee of the ee Metallic Fastening Asso- 


ion, United Sta 
2592. png Rieke. C. on 
2593. ELEectric BaTTEery, 
Encausse et Canésie, France. A 
2594. PREVENTING the OVERTURNING of Hoy A. M. 
Clark.—(G. Trouvé, France.)—8th May, 1884. 
2595. HypRavLic VALVES, C. Davy, London. 
2596. DisTRIBUTING ELecrriciry, J. E. H. Gordon, 


ndon. 
2597. Musica InstTruMENT, W. Marshall, London. 
26th February, 1885. 


2598. SHEARING, &c., Fasrics, E. Martin, J. W. John- 
son, and E. Bamford, Halifax. 

= ‘SecuRING Spoots in Suutties, J. W. Gledhill 

C. Roberts, Halifax. 

2600. CoMBINED ARITHMETICAL FRAME and BLAack- 
BOARD, T. Rushworth, Lewis! 

2601. VaLves and Cocks, R. F. C. Tonge, Manchester. 

2602. Taxinc-up Motions, R. Ingham and H. Livesey, 
Halifax. 

2603. SHEARING, &c., WoveN Fasrics, W. P. Thomp- 
son.—{F. Colbrant, France. 

2604. Mou.pine Sanp, G. Oulton, Liverpool. 

2605. VeLociPepE Bearines, T. Hill and the Howe 
Machine Company, Glasgow. 

2606. SEwinc MACHINE NEEDLE Bars, R. Lockhart and 
the Howe Machine Company, Glasgow. 

2607. oa T. Hill and the Howe Machine Com- 


wane Glasgow. 
ELT STRETCHER, A. Hill, Manchester. 
= a gaat Compass or CALLIPERS, G. Evans, 
ore 
2610. ae or Srurrinc-sox, T. R. Summerson, 
Haughton-le-Skerne. 
ar a for SHaFtinc, Axes, &c., G. Weston, 


nd, United yd 
low.—{ Messrs. L. 


2612. Loose Stuns for F1x1nc the Latus of BepsTEaps, 
J. W. Tiptaft, Birmingham. 

2613. Banpace WINDER for SurRGIcAL, &c., PURPOSEs, 
T. Groves, Birmingham. 

2614. ORNAMENTING or ILLUMINATING Mirrors, E. 

t, Birmingham. 

2615. Liqurp TRANSPARENT ENAMEL, W. E. Hart, jun., 
Wolver! pton. 

2616. Presses, &c., J. T. Moore, Crewe. 

2617. Seats, W. Eglin, Glasgow. 


' i ComBINATION Stair Rop, FW. Webb, Birming- 


2619. Woven Wire Marrress Frame, W. H. McNeight, 
Dublin. 


2620. Compounp Furnace, C. P. Skrimshire, Blae- 
navon. 

2621. Cuucks for Latues, O. Owen, London. 

2622. Mrvers’ Sarety Lamps, J. C. Jefferson, London, 

2628. CarriaGe Wixpows, G. Galloway and J. L. 


itson, Leeds. 

2624. APPLYING PEpALs to Pianorortes, H. T. Wed- 
lake, London. 

2625. Preumatic Levers for Orcans, &., H. T. Wed- 
lake, London. 

2626. SPRING — for Doors, J. 8. Stevens and C. G. 
Major, London. 

2627. Cocks or Vatves, A. Eiloart, London. 

2628. Topacco Pipgs, D. Schwab, London. 

2629. | Frames for Boxes, &c., F. Myers, 

ndon. 

2630. Lockxinac Apparatus for Raitways, &c., J. 
Steven, Glasgow. 

. CRICKETERS’ WICKET-KEEPING GLoves, R. G. 
Barlow and R. Pilling, London. 

2632. Correg-pots, T. Butler, Sag 

2633, STEEL, &c., Castinas, A. W. L. Reddie. —(4@. L. 
Roberts, France.) 

2634. VERIFYING the Wercut of Goops on DELIVERY, 
W. B. Avery, _ don. 

2685. Fitter, A. M. Clark.—{J. Mallié, France.) 

2636. HorsEsHOE Nas, > ooo 
2687. CaTTLE Foon, C. M. Legg, "land 


2638, EpIFICIAL Gace of Cast Inoz, ‘W. Tomlin- 
son-Walker, London, 
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2639. Sprinc Termunat for Evectric Wires, B. Pell, | 2730. Srwina ApPpana’ C. F. Gardner.—{B. Pocock, mageaile 8 intensit goons or temporary of the two magnets alternately, and the two 
London. France. ou a : e translating nd oak K, each having the cavity or recess to the 
2640. Hyprocarson Lamps, E. H. = London. 2731. Locks for Doors, &c., E. E. Deacon, London. for for the purposes hen (2) Thee combination of | shuttle, whereby the pickers are caused to drive the 
2641. Extrneuisuine Fire, J. Sinclair and J. Cottrell, | 2732. Sarprine Coat, G. Taylor London. an deciela Comat arc lamps ones autor trans- | shuttle to and fro and the impact of the shuttle a) 
London. 2733. Wire Ciorn, B. ton, U.S. lating devices included singly or in seri to return the pickers to their outer position, substan, 
2642. FILTer Presses, J. H. Johnson._{F. and R. | 2734. Sewina Macuines, W. David and J. Woodley, at a derived field Soe Fe amo machine ne baring 
Quarez, Franee.) ne field magnets of ey degree ala relatively 
2648. Furnaces for Burnine Straw, A. J. Boult,— | 2735. WarerPRooFING ARTIFICIAL pos snag R. R. | to the number and character of the rane or other (310,970, 
(J. Abell, Canada.) Gubbins and C. K. F: devices that variations in the action of such devices . 
2644. Water Fitter, C. Price ma H. Cleave, London. | 2736. Discnaraine, &c., Fiusp, ‘ w. "A. Barlow. | have time to subside before any reaction upon the } rs Se> 
2645, ExTincuIsHinG Fire, J. 0. Spong, London. —(B. Grube and T. Lehnkuhl, Germany.) magnetic intensity of the field “\aken place, such as cal 
2646. Rotary Apparatus, J. F. ips, London. 2737. Lupricators, W. A. low.—(B. Grube and T. | would increase such variation, substantially as de- 
2647. CLEanrnc and DecorticaTinc SEEDS or BERRIES, Lehmkuhl, Germany.) scribed. 
R. C. Thompson, London. 2738. Treatinc SuGaR-cang, G. Buchanan, London. | 310,768. Exuaust Nozze ror Locomorives, Bertha 
2739, Disrnrecrants, J. C. Stevenson, on. Wotapek, ek, New York, N.Y.—Filed November 20th, 
27th February, 1885. 2740. Drawers, EB. C. Bourne, London. 1884. 
2648. Cramps, W. Hayhurst, Burnle: * Gai GaLvanic . AS pasta, G. F. Redfern.—| ¢yaim.—(1) The combination, with the smoke-box 


ey. 

2649. METALLIC ee TRAVELLING, and other 
Boxss, F. James, 

2650. TricycLe which is Serene ~awahg a Bicyc.e, 
W. C. Burton, Rawtenstall, an 

2651. Liguip Execrric Switcu, A. ih. Linetf and W. 
Jones, London. 

2. Mrvers’ Sarery Lamps, J. McKinless, Man- 
chester. 

2653. Draw Puate for Domestic Fire Ranoes, &c., 
J. Bogg, Halifax. 

2654. APPARATUS for Srrercursc Woven Fasnrics, 
J., E., and T. O. Arnfield, Manchester. 

2655. PREPARING SCREW- -PROPELLER — to Resist 
Corrosion, W. Telfer and R. Cage. 

2656. CasTIxG Sree, T. Gilmour, G 

2657. Arc Execrric Lamps, T. 5 “4 ‘and A. H. 
Davies, Hyde, and C. Richardson, Walthamstow. 

2658. CRICKET Bats, W. H. Cleave, ‘Birmingham. 

2659, ConstRUCTION of Box or Case, G. Blackman and 
J. Goss, London. 

2660. Fire Licurers, P. and F. McNamee, Dublin. 

2661. APPARATUS for CovpLINc or UNcouPpLine RaIL- 
way Veuicies, J. Cowan, Liv 
2662. Preventine the Formation of Scace in Bor.ers, 
&c., H. Aitken, London. 

2663. VALVULAR ARRANGEMENT for > amggm the 
PassaGE of Steam, &c., H. Aitken, G! 

2664. —- HANDLE or Howper, C. Benedict, 

on. 

2665. Dmrispinc the Sirpreriness Propucep by 
Frost of Streets, &c., E. Young, London. 

2666. —“—_ ae VALVE for GOVERNING the PassaGE 
of Arr, H. T. e, London. 

2667. te tidiny W. H. Bliss, Anerley. 

2668. Apparatus for Osramsrnc Morive-powsr, J. 
Gamgee, London. 

2669. Heatrxc Stoves, and in the O11 Burners thereto, 
E. Kauffman, London. 

2670. Vesse.s for Gatvanic Batreriss, &c., W. Defries, 
London. 

2671. Dynamo-Macuryes, A. F. Link.—(A. G. Helios, 
Germany ) 

2672. Metat Fencryc, W. J. Smith, London. 

2673. Macurves for OPENING and Bossine the Bosprxs 
used in Lace Macuinery, E. Whitehall, London. 

2674. ORNamentTaTION of Boots and Sxogs, C. 

bers, London. 

2675. Speep Inpicatrors for Marre Enornes, L. A. 
Groth.—(F. F. Almquist, Sweden.) 

2676. BREECH-LOADING Fire-arss, L. A. Groth.—{J. 
Duval, Canada.) 

2677. Hypraviic Encrxes for Orcan Biowineo, H. 

ford, London. 

2678. Covers for Cookinc Urensiis, A. M. Clark.— 
(L. M. Goodale, United States.) 

2679. Buryinc MaTeRiAts to Ostary Licutand Heat, 
W. Boggett, London. 

2680. Lapres’ Tricyciinc Costume, J. T. W. Goodman, 
London. 

2681. Derectinc the Presence of Gas In ATMOSPHERIC 
Arr, D. J. Blaikley, London. 

2682. Jornts Usep for Connectinc the Enps of 
INSULATED Execrric Conpuctrors, F. R. Lucas, 
London. 

2683. Tuses or Fives for Steam Borcers, J. A. Hop- 
kinson and J. Hopkinson, London. 

2684. Cooxine Rayag, P. D. Hedderwick, London. 

2685. Se_r-Lockine Evecrricat Testixe Key, B. Pell, 
London. 

2686. Trip Vatve Gear for Stream Encives, R. 
Matthews, London. 

2687. Hor WaTER Apparatvs, J. A. Hopkinson and J. 
Hopkinson, London. 

2688. Type Writer, E. W. Brackelsberg, London. 


28th February, 1885. 


2689. Strrrup Bars for Lapres’ Sapp es, F. V. Nicholls, 
London. 

2690. Improvinc Decayep Vision, 8. Mason and C. R. 
Huxley, London. 

2691. FasTENING —_— to Sprnpxe, C. Billington and 
J. Newton, Lon 

2692. BrREEcH- oe and other Smai-arms, J. 
Gemmell, Glasgow. 

2693. OBTAINING PRovtcts from Coat, &c., F. J. 
Rowan, Glasgow. 

2694. REGULATING the Suppiy of Stream, C. T. Bul- 
lough, London. 

2695. DyNamic-MaGNeTic and MAGNETIC - DYNAMIC 
Macurves, A. Clark, H. Penman, and C. 8. Kirk- 
wood, Glasgow. 

2696. Vottaic Soran, A. Clark, H. Penman, and 
oan 8. Kirkwood, Glasgo 

WATERPROOF Siavsenet, T. W. Mountain, Man- 
gt 

2698. —« y &c., the ee of Money on — 


and Co., A 
ps, R. E. G 


2nd March, 1885. 


2748. Frecp Cooxine Apparatus, A. L, Lineff and W. 
Jones, London. 
. COMPRESSING EnsILace, T. Pearson, Glasgow. 
. Meta Boxsrns, J. C. Rouse, Halifax. 
. Fivrerrne Water, &c., A. J. Bell, Manchester. 
. SECONDARY BATTERIES, W. Symons, Barnstaple. 
. Dryine Gray, J. Death, jun., Cheshunt. 
. VENTILATING ‘APPARATUS, H. Taylor, Dublin. 
. THREAD Wixprnc Macuarngs, J. Booth and J. T. 
‘ Wibberley, London. 
2751. Sasn t ASTENERS, 8. Hurst, yor 
2752. Musicat Tops, J. Whitele 4 
SELF-ADJUSTING METALLIC PackING, E. E. Gabriel, 


754. Carson Brack, J. W. Davies, London. 

2755. AUTOMATIC Marcu- BOX and Gicar-curTer, G. A. 
Hasler, London. 

2756. Srirrenmne Ciora, A. Whowell, London. 

2757. Beaminc Frames, J. Lord, J. Whitaker, and H. 
Haworth, London. 

2758. Securnrnc Hanpies to BrusHes and Brooms, R. 
Simpson, London. 

2759. uLaTING the MANNER of Exposure in Pxo- 
TOGRAPHIC APPARATUS, C. J. nm, London. 
60. Boxes used in ANNEALING MetaL SuHEeETs, J. 
Tinn, London. 

2761. Caustic Strontia, W. Weldon, Burstow. 

2762. Uritisation of ProspHoric Acip, W. Weldon. 

B. Lombard, France.) 

27463. CLora-cuttinc Macuines, W. Beecroft, London. 

2764. Weicaine Gram, &c., J. G. Bundy, London. 

2765. EvecrricaL Accumutators, W. R. Lake.—(A. 
Marchenay, France. 

2766. Fasrics W. E. Gedge.—(C. Guy, France.) 

2767. SrpHon Water WASTE PREVENTER CISTERN, E. A. 
Reynolds, London. 

2768. Stoppers for Borries, F. Walton, London. 

2769. Uritistnc the Powsr of WAvEs, A. J. Boult.— 
(J. Ba Spain.) 

2770. Mixtne IncREDIENTs for Cotours, G. Lisekann, 


don. 

2771. Serre the Teern of Saws, J. R. Cast, London. 
2772. REFRIGERATING, O. Imray.—(La Compagnie In- 

Bg des Procédés Raoul , France.) 

773. ScREWED Borts and Nuts, J. Imray. 

oe Frxmxe Curtain Rops, &c., J. H. Sams, London. 
2775. Rerractory MarTeriats, &c., W. J. A. Donald, 

London. 
2776. Dynamo-ELecTRIc Macuives, W. H. Allen, R 


Wright, and G. Kapp, London. 


gents for A. Bernstein 
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2742. o. Pueec Cc 





» London. 








SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette.) 





310,751. TeLerHone, Henry EF. Waite, New York, 


N.Y.—Filed April 25th, 1884. 
Cieina) The combination, in a telephone, of a 
» & magnet having a coil or helix upon the 


farthest from the diaphragm, an armature 
oiapted to ¥ vibrate before the coil or helix, and means 
for the d and ar , substan- 
tially as set “forth. Q) The combination, in a tele- 
phone, of a diaphragm a tubular magnet extending 
at an angle to the diaphragm, and a coil or helix upon 
the end of the magnet furthest from the diaphragm, 
an armature adapted to vibrate before the coil, and a 


[310,751] 


ee 
2 









Yj 
Z 
Z 
Yj 


ee a8 ee See ee ee con- 
necting the diaphragm and armature, substantially as 
described. (3) A tel e consisting of a 
suitable case containing a hollow bar magnet having 


located at or near one end, 
the other or opposite end, »& spring 
a bar or rod of non-magnetic mate 

and spring armature, sub- 


a non- 

and a helix u 

armature, an 
cti the d 





cars, &c., G J. Thorpe and J an- 
chester. 

2699. PREPARING Sensitive Paper, &c., L. Warnerke, 
London. 

2700. CarpINnc Encryes, G. Riedel, Germany. 
2701. Assistant Bearine Sprines for VeHIcies, L. 
Sterne, London. 

2702. Rartway Keys, J. Elliott, Leeds. 

2703. Bicycies, F. W. Jones, London. 

2704. ArtiFiciaL LicuTinc Apparatus, F. W. Gould, 
London. 

. Mitxrxe Cows, &c., G. 8. Frazey, London. 

. Mepicrxat Compounns,’C. Werner, London. 

. STEERING VEssELs, E. C. H. Samsche, London. 

. Lamps or Lanterns, E. Sommerfeld, London. 

. Stoves, J. J. Royle, London. 

. Gas Burners, J. J. Royle, London. 

2711. DrurisHinc, &c., the Votume of Sounp Pro- 
DUCED by Wrxp Instruments, E. J. Day, London. 

2712. Gas Encruvgs, J. Atkinson, London. 

2713. Puriryinc the Water of Steam Borers, F. B. 
Dering, London. 

2714. Roap Surface Boxes,.O. Brown, London. 

2715. Grate with a RemovaB_e GRATING, J. G. Oliver, 
London. 

2716. Boox and Paper Currine Macey, F. Didden. 
—(T. Wildenherg, Germany.) 
2716. Frruinc Casks, &c., with Liquips, H. Wood- 
ward.—(C. Ward, Canada.) 

2718. SELF-cLosIxG Appuiances, &c., for Doors, R. 
Adams, London. 

2719. Ratuway Sicwatursc Apparatus, H. J. Conelly 


and J. , Loni 
2720. Gas, W. 8. Oliver, London. 
2721. Rackets or Bats for PLayinc Lawn Texsis, &c., 
Ayres, London. 

2722. Savery Paper for Cueques, &c., C. D. Abel.— 
(The Patent Papier Fabrik Zu Penig, Germany. -) 

2723. Sarety Paper for Cueques, &., C. D. ea — 
(The Patent Papier Fabrik Zu Penig, Germany. ) 

724. Puriryine, &c., SacchaRrmve Liquors, C. D. Abel. 
—(Ia Société Nouvelle de Raffineries de Sucre de St. 
Louis, France.) 

2725. Brtuiarp TaBxes, T. Pitts, London. 
2726. Pocker TeEETH CLEANSER, J. H. Martin, London. 
2727. Watcues, &c., L. Weill and H. Harburg. +H. G. 
nd. 


Borel, Swii 
2728. FILTRATION of Sewace, C. Price and H. Cleave, 
London. 


2729. STEREO Matrices, E. Wright, London. 





stantially as described. — 
310,'762. Dyxamo-ELecTRIC MacuiIne, Edward Weston, 
Newark, N.J.—Filed April 26th, 1884. 
lain ti) The combination of an electric circuit, 
translating devices included either singly or in series 














therein, and a derived field circuit dynamo machine 


having field magnets of such on = 
relatively to the number and character of trans- 





lating devices that injurious reaction upon its 





and the smoke stack, of the two exhaust nozzles 
concentrically one above the other and centrally 
the smoke 2 and a receiving cone surrounded “ 
the upper nozzle, through which cone — the steam 
d from the lower exhaust nozzle, together 
with the gases drawn along by and with that steam, 








substantially as hereinbefore set forth. (2) The com- 
bination of the smoke-box, the —_ a the pd 
annular exhaust nozzles ly 
above the other and cen‘ ly thew @ the s smoke tack, 
and two receiving cones communicating with the 
interior of the smoke-box and surrounded, the one > 
a o wane and the other b y byw lower exhaust nozzle, 
bstantially as and for the purpose hereinbefore set 


310,812. Macuive ror Cautkina Bowers, Henry P. 

Folsom, Brooklyn, N.Y.—Filed June 8rd, 1884. 
Claim.—(1) The combination, with a supporting 
frame, of a movable boiler support or cradle and one 
or more automatically reciprocating caulking tools, 
sul nee re | as described. (2) A ca machine 
consisting of the following elements in combination, 
a movable and adjustable cradle B B, provided with 

clamp D or its equivalent and one or more reci 
ing caulking tools, substantially as described. (8 The 
ofa su for a boiler an: te 


pport 
or more reciprocating caulking tools moving throug 























round surfaced bearings, and pressed against 
boiler by aspring K. (4) In a caulking machine, the 
combination of an adjustable cradle B B, and clamp 
D, one or more reciprocating caulking tools, and one 
or more hammers oeting, by gravity. (5) The 
reciprocating caulking tool G, in combination with 
the round surfaced bearings I I and spring K, substan- 
tially as described. (6) The combination of the adjust- 
able part B B, having the surface F and clamp D, sub- 
stantially as and for the purpose described. 


$10,856. ApsustaBLe CULTIVaTOR SHoveL, M. A. 
Twitchell, Kingsley, lowa.—Filed April 5th, 1884. 
Claim.—( 1) The combination, with a trapestum 
shaped plough blade sharpened ‘at its four edges, con 
cave, and centrally perforated, of a cylindrical 
E, a shank F, having a socket therefor, and a set screw 
™, and a bolt securing the shank reversibly to the 
centre of the said blade, substantially as described, 


the 





pacy hk a a plough Ly: » oe Dae to present any side or 


bang standard to 
any angle with t the’ line of travel, fi 
set forth. o > e combination, with the man 
edged blade of ‘the bevelled serrated w! 
pivotted thereon, the shenk F, secured to the wheel 
= Re prt with a standard socket, and the 
ns 


310,970. Suorrz Orrratinc Mecnanis™ For Looms, 
Edward &. Winchester, Boston, Mass.—Filed Sep- 


tember 10th, 1888. 
Claim.—(1) The combination of the er staff 
pivotted near its lower end and with an 


and 
as described and shown. 


@ In ye the eeu 
tion of the two picker s' 


is located at qevestte sides 


devices, substantially such as described 
Poe Seen the two staffs 
jocated at opposite sides, 


electro- 
drive the two pickers forward, devices, substan’ 
such as described and shown, to effect the excitation 








tantiall: ho oe described. (4) In a loom, the combina- 
rma of picker staffs, each each provided with an 


d the shaft u which said wheels are 
— oe E being constructed and arranged 
for joint operation substantially as 


7 


$11,113. Sream Trap, William A. Foskett, New 
Ha Conn.—Filed December 19th, 1882. 
Claim.—(1) In a steam tra ty case "A, having closed 
D and removable h said ples 3 head 
having an inwardly extending st boss I, formed 
integrally therewith, valve seat connected with sai 
boss I, compression ‘block or valve K, pivotted toa 
projection or off-set from said seat, an pA ay he con- 
Sooked wi said valve, Wy | said valve seat, val 
and float are attached to the removable head an: 





rendered capable of being withdrawn from the case by 
said head G on its removal from the case, substan- 
ze as and for the eoigeade set forth. (2) (2) fo a steam 
trap, the case A, hav osed end D and removable 
head G, a valve seat pen Bere) to said removable head, 
a valve ery connected to said seat, and a float 
connected with said valve, substantially as and for the 
purpose set forth. 
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ON THE THIRD LAW OF MOTION. 
By Prorgssor W. H. H. Hupson. 

Tue difficulty of understanding the third law of motion 
is, I think, in part attributable to the popular and un- 
scientific personification of Force. A force is said to pull, 
to push, to act as if it were a person. This is wrong. 
That which — or pushes anything is another material 
thing, whether it be a person or something inanimate. 
In mechanics we only consider material things, we call 
them bodies. One body can and does act upon another 
body ; a particular sort of action is contemplated in the 
third law of motion, that is to say, the body A changes the 
motion of the body B. If Bis at rest, A sets it in motion ; 
if B is moving, A alters its velocity in direction or — 
tude or both. This change of motion of B is estimated by 
the rate per unit of time at which momentum is added to 
the body B. I do not stop to explain here what is meant 
by momentum, nor why it is measured by the product of 
the numbers that measure mass and velocity. This must 
be first understood if the meaning of Force is to be under- 
stood. I take for granted that the idea of momentum is 
familiar, and assert—following Newton—as a law of 
nature, that it is impossible for the body A to change the 
momentum of the body B in any given time, long or short, 
without B also reacting upon <A, and in that same time 
causing an equal change in the momentum of A, equal, 
that is to say, in magnitude, but opposite in direction. 
The rate at which A changes B’s momentum is equal—but 
opposite—to the rate at which B changes A’s momentum. 

is is what is meant by saying that action and reaction 
are equal and opposite. This is what is meant by saying 
that to every force there is an equal and opposite anti- 
force. This is the third law of motion. 

This equality and oppositeness of action and reaction 
is quite independent of the mode in which the bodies A 
and B actand react. If A pulls B, B pulls A; if A pushes 
B, B pushes A; if A attracts B—whatever attracts may 
mean—B must attract A equally. 

Two difficulties now arise. The first is this: A and B 
may push one another without either of them experiencing 
any change of motion. How is this? The push is a force, 
and force is rate of change of momentum; and there is no 
change of momentum, and therefore no force. Let us look 
dae into this. Let us think first of B. Why does the 
action of A on B—say the push of A on B—not cause B 
to move? The only reason is this: something else, say C, 
is acting on B, and acting with a force that is exactly equal 
and opposite to the action of Aon B. Now let us think 
of A. The only reason why A does not move is that 
something else, say D, is acting on A with a force exactly 
equal and opposite to the action of B on A. 

An illustration a help to make this clear. A man, 
A, pushes a massive block of stone, B, horizontally on the 
ground, The stone does not move, neither does the man. 
Why not? Because the rough ground C underneath the 
stone pushes the stone with a force exactly equal and oppo- 
site to that with which the man A pushes. And the man 
does not move because another part, D, of the rough 
ground, under his boots, pushes him with a force equal and 
opposite to that of the action of the stone upon him. 

Moreover, the force with which the part of the ground, 
C, pushes the stone horizontally is equal and opposite to 
the force with which the stone pushes the und hori- 
zontally, and the force with which the part of the ground, 
D, pushes the man horizontally is equal and opposite to 
the force with which the man pushes the ground horizon- 
tally. There are thus three pairs of actions and reactions, 
one pair between the stone and the man, a second pair 
between the stone and the ground, and a third pair be- 
tween the man and the ground. All these six forces are 
equal in magnitude, three of them are in one direction, 
three in the opposite direction; they are all horizontal, 
and as the result of their action, neither the stone, nor the 
man, nor the ground moves. 

But still some one may say, this dees not remove the 
difficulty : you are using force in two senses, you have 
been discussing the balance of statical forces, whereas you 
have defined force as the rate of change of momentum, 
and in your illustration there has been no momentum. 
The answer to this is to be found in the principle of 
superposition, whereby the resultant change of motion of 
a bely des to several actions from several agents is 
obtained by combining the changes which would be due 
to the action of each body separately. In the above 
illustration, the whole change of momentum of the stone 
is zero, being compounded of the momentum that the push 
of the man would give if the ground were perfectly 
smooth, and of the equal and opposite momentum that the 
push of the ground would give if it could be cg ew 
to act alone. ‘The force of each push is estimated by the 
rate of change of momentum that would be due to it 
acting alone. There is no inconsistency in measuring 
pushes, pulls, &c.—-so-called statical forces—when there is 
no motion, in exactly the same way that ordinary forces 
are measured. In tact, this is the way in which such 
forces are measured by those who maintain—if an 
still to be found — the distinction between statical and 
dynamical forces. They actually do measure statical 
forces by the weight they would support. Now the weight 
of a body is nothing more or less than the rate at which 
its momentum changes when it is falling to the earth. 

The next difficulty is this: An objector may say, if 
action and reaction are equal and opposite, why does any- 
thing ever change its motion? why does anything at rest 
ever move? The horse pulls the cart, the cart pulls the 
horse back with an equal force ; how then can the cart get 
along? 

The answer to this will be seen if we examine particu- 
larly not only how the cart but also how the horse gets 
along. We may take it as a fact that the horse does move. 
Suppose horse and cart at rest to begin with, after they 
are in motion there has been a change of momentum of the 
horse; the momentum was nothing, it is now something, so 
in accordance with the laws of motion some body must 
have acted with a force in the direction in which the horse 
is going. That body certainly was not the cart; the pull 


are 





of the cart upon the horse tends in the opposite direction 
—it is backwards—so there must have been a bedy urgi 
the horse forward with a force greater than the backw 
ee of the cart. This body is the ground, which pushes 
orizontally forwards on the horse’s , sure a horse could 
not drag a cart upon a perfectly smooth ground. That 
which gives momentum to the horse, a body that previously 
had no momentum, is the difference between the push of 
the ground forwards and the pull of the cart backwards. 
If the traces were suddenly cut, the horse pushing the 
ground, and, therefore, by the third law of motion, the 
ground pushing him the same as before, his momentum 
would increase more rapidly, he would go faster. Again, 
that which gives momentum to the cart is the difference 
between the pull of the horse forwards and the frictional 
push of the ground upon the wheels of the cart backwards. 

Let us further consider the motion of the horse and cart 
considered as a whole. Here it is true that the action and 
reaction—the mutual pull of the horse and cart—do 
neutralise each other, and no change of momentum is due 
to them. That which urges the system along is the 
external agency—the difference between the friction of the 
ground on the horse’s hoofs forwards, and the friction of 
another part of the ground upon the wheels backwards. 

The reason why a difficulty of this sort is felt is probably 
because the objector does not clearly present before his 
mind the body the motion of which he is considering. We 
may either consider the cart alone, in which case we have 
the action pulling the cart forward; or the horse alone, in 
which case we have the reaction pulling the horse back- 
ward; or we may consider the two together, and it is only 
in this last case that the action and reaction neutralise 
each other. 

The objector may, however, perhaps assert that this does 
not so much answer his objection, but evades the difficulty. 
He is thinking, perhaps, neither of the horse nor the cart, 
nor the two together, but of something between them, 
Let us try and follow this home, and see where the diffi- 
culty may lurk, and whether it really vitiates the third 
law of motion. 

Now we must have some definite body to think of and 
reason about. We will choose a particular short length 
P Q of one of the traces; P is the end nearer to the horse, 
Q is the end nearer to the cart. It was at rest, it is in 
motion ; it has received momentum, something must have 
acted upon it with a force. So far so good ; but says the 
objector, the action, the pull of the horse, is equal to the 
reaction, the pull of the cart, consequently the whole force 
upon it is zero, and therefore it ought not to acquire 
momentum. In order to see the error in this, we must 
remember that we have now three bodies to deal with, 
(1) the horse and all the trace up to P, (2) the link P Q, 
(3), all the trace from Q and the cart. The law of action 
and reaction does not say that the pull of the first body 
upon the link P Q at P is equal to the pull of the third 
body upon the link P Q at Q. What the law does say is 
that the pull of the first body—horse, &c.—upon the link 
at P is equal to the pull of the link P Q upon the first 
body; likewise, the law says that the pull of the link P Q 
upon the third body—cart, &c.—is equal to the pull of the 
third body upon PQ. There are two different pairs of 
actions and reactions in this case. It is not true that the 
two pulls upon the two ends of PQ are equal; on the 
contrary, it is the difference between these two pulls that 

ives momentum toPQ. But it is true that the difference 
tween these two pulls will be very small if—as it is 
natural to suppose—the mass of P Q is very small, for then 
a considerable velocity will correspond to a very small 
momentum. 

The above explanation has been written in the hope that 
it may help to remove the difficulties of those who have 
doubts about the third law of motion. The secret of 
clearness of ideas on this subject is, I repeat, to leave off 
thinking of force as an independent entity capable of 
acting, pushing, pulling of its own free will; to fix the 
mind clearly upon the body of which we are considering 
the motion; to attribute the change in its motion to the 
action of other bodies, and to measure the action of each 
of these by the rate at which the momentum of the body 
acted on would increase if that action were uncounteracted 
by the action of other bodies, and then to determine the 
actual change of motion by compounding these several 
changes. In this way, not only will no difficulty be found 
in appreciating the truth of the third law of motion; on 
the contrary, it will seem so axiomatic that it will appear 
absolutely impossible to build up a system of dynamics 
without employing it at every turn. .H. HF. 

King’s College, March 7th. 








THE INFLUENCE OF POSITION ON THE VALUE 
OF HEATING SURFACE. 

TuHE object of the present article is to endeavour to show 
the limit of the amount of forcing which steam boilers 
can bear, more particularly that class which is usually 
placed on board steam vessels where a high power is expected 
to be exerted for a considerable period of time. It is not 
proposed to treat the limit fixed by considerations of wear 
and tear or constructive details except incidentally. The 
amount of forcing of which any boiler is capable is mainly 
dependent on the goodness of the circulation, for as soon 
as the currents flowing along the heated surfaces are 
unequal to the task of quickly carrying away the globules 
of steam formed, priming takes place. Circulation 
is caused by the difference of density of water in various 
parts of the boiler; so, obviously, water spaces should be of 
sufficient size to favour a free current in the necessary 
directions. A mere difference in temperature is in itself 
of little or no use in causing these currents, the greater 
difference in density of a given column of water being 
caused by the honeycombing of the water by the formation 
of steam globules. The difference of densities is less as 
the pressure rises owing to the globules of steam being 
heavier, and their size reduced by the surrounding pressure ; 
this may explain the tendency to priming usually shown 
by many types of high-pressure boilers, and especially 
where the water spaces are of insufficient size. 





Grease and dirt, of course, largely influence priming 
very often; but the best makers are usually liberal in the 
matter of water spaces for high pressures. Circulation 
may be thus described: The highest part of the water 
area is the region of the greatest ebullition; as soon as the 
steam is disengaged the water which had enclosed it flows 
by gravity to the cooler parts; these possessing superior 
density by reason of the smaller amount of steam enclosed, 
displace the water in the hotter parts ; the more rapidly 
the circuit is completed the better is the steam swept off 
the heated surfaces. The difference of densities of water 
in various parts of the boiler being the only influence 
worth mentioning that causes an active circulation, the 
importance of proper areas for descending, as well as for 
ascending currents, is apparent. These remarks are 
suppo by examples in practice; the contractors’ boiler 
is found a primer, the cylindrical fire-box being uniformly 
heated over its horizontal area; and taking any horizontal 
plane, the same is true with regard to the tubes, so, to be 
at all efficient, very a spaces require to be left 
at the sides of the tu to favour the downward 
current. The boiler alluded to here is the upright 
cylindrical boiler, with vertical tubes. The fire engine 
boiler’s circulation is much studied. The Field tube, 
too, affords an example of the circuit of the ascending 
and descending currents, being complete in themselves in 
each tube. Locomotive boilers present a striking example 
of excellent circulation, and will bear very heavy forcing ; 
but their introduction afloat has not been so satisfactory 
in results as on land. It will be suggested later on that 
the circumstances are not nearly so similar as is sometimes 
thought in the two cases. 

In the ordinary marine boiler with return tubes the 
direction of the currents will be probably as follows :— 
The principal ebullition being over the furnace crown, 
combustion chamber, and first length of the tubes, these 
parts will be in contact with water of smaller average 
density than that at the smoke-box end of boiler, and the 
upward current from the furnace crowns will be directed 
laterally towards the back of the boiler; the prominence 
overthetopof combustion chamber and first part of the tubes 
impelling the water to smoke-box end or front of boiler, 
to repeat the circuit. The larger the tubes are, of course, 
the greater distance flame will travel in them before 
extinction, and the smaller will be the difference of tem- 
peratures at the two ends; so that ebullition may take 
place over the whole length of the tube. The best prac- 
tice —- recognises this circumstance, for the water 
spaces between the nests of tubes are made free enough to 
encourage a downward current independently of any that 
may take place between the tubes at the front end. Box 
boilers may sometimes be seen which are crowded with 
small tubes for purposes of surface, and have small water 
spaces, and yet show no great tendency to prime from bad 
circulation. The apparent anomaly may be thus explained : 
—The small tubes extinguish the flame very soon after its 
entry, especially when their areas are reduced by soot and 
ashes, and so cause, by the inferior heating power of hot 
gas as compared with flame, the difference of density in 
the water necessary to cause a fair amount of circulation, 
no great amount of steam being made at the chimney end 
of the tubes. Such a boiler will generally be found 
extravagant of fuel, and will have a tendency to flame, 
the extinguished gases, of course, igniting at the first 
opportunity. 

n locomotive boilers the view generally accepted of the 
direction of the circulation is this:—The Lamy ebul- 
lition occurring over the fire box and tube plate heaps up 
the water—this may be observed in the water gauge— 
which, as soon as the steam leaves it, flows to the Front of 
boiler, separates, and falls by the sides of the barrel and along 
the belly to the fire-box water spaces to repeat the circuit. 
The ordinary low boiler, woe much in her Majesty’s 
Navy, approximates very closely in its behaviour to that 
of the locomotive boiler, and to this owes its suitability for 
forced draught. Locomotive boilers, by their great length 
of tube, offer a considerable fall in temperature to favour 
circulation, and experiments made on this class of boiler 
with plates fitted, dividing the tubes off into compartments 
of so many feet each, do not fairly represent the facts of 
actual working ; for, admitting that the first portion of the 
length of the tubes does the principal of the tube duty, 
the aoriy ced is required to ane the feed-water - the 
tolerably high temperature which is necessary for boili 
at high pressures. Allowance also should be made for os 
circumstance mentioned by Rankine, viz.: “When the 
difference between the heat of the gases and the water is 
very great, the rate of conduction increases faster than the 
simple ratio of that difference, and is nearly proportional te 
the square of the difference of temperature.* examplo 
may be taken of a locomotive working at a pressure of 140Ib., 
corresponding temperature of water being, say, 360, assum- 
ing the temperature of the flame entering the tubes at 1800 
deg. Fah. and issuing at 800 deg. as gas, 1800 — 360 = 1440 
deg., while 800 deg. — 360deg. = 420 only ; the proportion of 
the squares of these differences of temperature is about 
11 to 1, and this leaves out of the case the inferior heatin 
power of gas compared with flame. The advocates o} 
short tubes will not find much support for their views in 
these figures. 

Again, the total heat of steam of 140 1b. above the 
atmosphere is 1190 in round numbers, reckoning from 
32 deg. Fah.; of this amount 860 heat units are concerned 
in making steam, and 330 units in raising the water to the 
boiling point agreeing with this pressure. If the feed- 
water enters at 60 deg. Fah., the total heat of steam from 
water of 60 deg. Fah. = 1190—(60- 32), which = 1162; 
of this 302 units are used in heating the water, and 860 in 
making steam. If the feed-water enters at 140 deg. Fah., 
as is the case usually in marine engines with surface 
condensers, 220 units are employed in raising water to 
boiling point, and 860 units in making steam. The infer- 
ence irom these figures, which are only approximate, as 
the alteration in the specific heat of the water at bigher 
temperatures is not reckoned, seems to be that a certain 





* Wilson on Steam Boilers, p. 283, 
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amount of the heating surface is performing two useful 
functions, although no great amount of ie sor per may 

taking place from it—first, heating the feed-water to 
the point necessary for the disengagement of steam from 
it by the more active parts of the boiler surface; and 
secondly, producing greater density of water in one portion 


of the boiler by the absence of actual evaporation at that | 


part, so encouraging circulation, because the denser water 
displaces that which is, as it were, honeycombed by steam 
bubbles in suspension. A familiar example of the 
advantage of a difference of temperature is shown in a 
common pot, which will boil actively and larly when 
the heat is applied on one side, but <a boils over 
directly the heat is applied pretty much equally all over 
the bottom. 

Although in locomotive boilers the length is given as 
the easiest dimension to increase, and long tubes are neces- 
sary to extract the heat from the flame and heated gases 
sO a, drawn through by the blast, it yet remains 
to be proved that such boilers would steam even mode- 
rately well if the length of tubes were limited to that 
portion of their length which is actively engaged in steam 
making. In the boilers of torpedo vessels it is not 
unusual to see flames driven by the fan blast right through 
the tubes and up the chimney—not the flaming that occurs 


high powers as regards priming, and this may be expected 
when the whole of the length of tubes is giving off steam. | 
Another and probably important difference of condition in | 
working locomotive boilers afloat and ashore is that in the | 
latter case the water is fresh to start with, and nearly all | 
the steam from it is sent into the air, but afloat the water | 
is only fresh to start with, and is continually passing | 
through the condenser, so becomi 
freed from air in suspension. The experiments of Sir | 
William Grove communicated to the Royal Institution in | 
his paper on “Boiling Water,” many years ago, seem to | 
prove that boiling, as generally understood, cannot occur | 
regularly unless air be present. More attention may per- | 
haps be with advantage directed to this circumstance 

has been done as yet, and it may go a long way to explain 
the sometimes poor performance of locomotive type 
boilers when fitted in vessels intended for cruising pur- 


with bad air supply to the grate. These boilers are touchy at | 


poses, especially as the tendency now is to prevent air 
entering boilers, some authorities considering corrosion to 
be much influenced by it. The influence of a vigorous 


circulation in preserving the more highly heated portions 
of the boiler from injury, and favouring a uniform supply 
of steam, is admitted generally, and it is certain that the 
boiler which, by its good arrangement of heating surface 
and water spaces, most encourages a good circulation, will 
in consequence be the least liable to disturbance in its 
action by the various incidents of every-day working, such 
as grease, dirty water, &c., and will bear a higher amount 
of forcing than a boiler wherein these points are not con- 
sidered, and heating surface and grate area are present in 
abundance but cannot be used. 








THE BLAAUW KRANTZ BRIDGE IN CAPE 
COLONY. 
By Max am Enns, M. Inst. C.E. 
No. IT. 

THE girders on each side of the arch were used during 
the erection as cranes for lifting and erecting those parts 
of the arch, which are necessary to form a support for the 
overhanging ends of the girders. A connection was then 
effected Gemee of horizontal bolts with adjusting screws, | 
and the remaining parts of the arch were erected accord- 
ing to the projecting method. A pivot was inserted at | 
the crown, and there was also a pivot at each abutment 
of the arch, so that when the adjusting screws were | 
loosened the central span became an arch with three | 
hi and for the time being quite independent, as the | 
girders 
tally. 


did not press upon it either vertically or horizon- | 

The strains in the whole structure could now be 
determined, for although the arch was afterwards 
transformed into one without hinges, and the strains 
from loads subsequently brought upon it became dependent | 
upon the elasticity of the structure, the usual a 
as to the strains in such cases could be entirely obviated, 
because the transformation was effected without adding 
any fresh strains—z.e., the former condition did not trans- 
fer any uncertainty to the latter. 


The calculation of strains was, accordingly, twofold, as | 


there was the calculation of the hinged arch with the 
dead load, and any artificial load which may have been, 
and actually was, used for the purpose of adjusting strains, 
and the calculation of the ped 9 arch with the moving load. 
The two results were added together, and the sectional areas 
of the parts determined accordingly ; but as these sectional 
areas had to be used as factors in the previous cal- 
culations of strains according to principles of elasticity, it was | 
necessary to make this calculation twice. For the first 

time the ordinary method was used, in which it is assumed 

that the arch can be replaced by a single line, viz., its neutral 


fibre invested with varying moments of inertia, which ° 





almost, if not entirely, | 


| resist bending in the same degree as the real arch. This 
| method is shorter than the one subsequently applied ; but, 
| although the results did not differ much from those 
| obtained by the latter, this must in some measure be 
| ascribed to accident, and they could not be considered satis- 
| factory in the present case of a somewhat novel structure. 
This second calculation was made according toa method 
which takes into account the elastic alteration of length 
of every single member of the structure instead of the 
| alteration of form of the various lamine into which, 
| according to the first method, it is usually divided at right 
| angles with the neutral fibre. But as the method does 
| not necessarily exclude the calculation with lamina, it 
| has been applied, with this simplifying modification, to 
_ those parts of the arch which are not immediately exposed 
| to the action of the moving load, and which, on account 
| of their form and position, — this simplification. 
| In the application of this method to a system of bars it 
| is assumed that they are joined in perfect hinges. This 
| is never entirely and seldom approximately the case, for 
| the junctions are either completely fixed by means of 
| rivets, or to a tt extent fixed by the friction of pin- 
| connections. is has the etfect of placing the points of 
| intersection of the strain lines out of coincidence with the 





by various writers, it may be sufficient to begin here by 
stating the conclusion in its most comprehensive form. 
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This equation applies to a system of x + w elastic bars, x 
being the number of bars necessary to make it statically 
determined and u the number of those supernumerary bars, 
in consequence of whose presence the system is rendered 


statically undetermined. 
w is any one number between 1 and x, and’ z is any one 
number between I and wu; 
"Pk oo ba, ae RO ee 
supernumerary bars ; 
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. &“ are the strains in the 


o is the strain in any necessary bar, produced by the 

strain unit in any supernumerary bar; for example, 
IV eas ° ee 

o, =0°8 would indicate that, if the strain in the super- 
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centre lines - 
the bars, an 

produces addi- 
tional bending 
strains in them. 
But, if the 
length of the 
bars compared 
to their thick- 
ness is great, 
as in the upper 
part of 
structure, and 
if, as in most 
arches, the dis- 
tortion under 
strain is small, 
the displace- 
ment of the 
points of inter- 
section can be ignored while the bending strains, which 
would be ieee, are objects of a — calcula- 
tion. If, on the other hand, the bars are short and thick 


| —as near the base of the —— structure—so as to make 


it almost solid, the calculation with laminz will give as 
good results as that with hinged bars having regard to 
the effects of fixed junctions. 

These remarks may be sufficient to explain why the 
as aye aw of the arch have been differently treated. 

The calculation of strains is given here in a somewhat 
extensive form, because the method which was applied, 
is, judging by its usefulness, unquestionably one of the 
most remarkable achievements in the science of applying | 
physical laws to engineering calculations, and is not yet so | 
generally known as it should be. f 

The method here alluded to, the principles of which | 
have been treated by Maxwell, Lamé, and Schulze, is | 
generally known as Mohr’s method of applying the prin- | 
| ciple of work to the calculation of stati undetermined | 


structures. Although it does not require the use of higher | 


mathematics, it is accurate, clear, and not difficult, — | 
occasionally in the diagnosis of the case and in the arith- 





this | 


|numerary bar No. IV. were—6'9 tons, the strain in the 
necessary bar No. 7 would be augmented by - 0°8 x 6°9 tons 
by the presence of bar No. IV. ; S, is the strain in any 
one necessary bar from the load if none of the supernume- 
rary bars were present. 

m is an expression for the extensibility or compressi- 
bility of any one bar under strain, viz.:— 

man 

where / is its length, a its sectional area, and E the modu- 
lus of elasticity of the material ; m: s «is, therefore, the 
a of the bar z, which is also written AZ: . 

e number of equations which can be stated in the 
above form is the same as the number of the supernume- 
rary bars, viz., uv, and the number of unknown quantities 
is the same, viz., si, sll, sill, .. su, The quantities 

| m are given, and the strains S and o can be ascertained by 
an elementary method. The strains s in the w super- 
numerary bars can therefore be calculated, and with these 
“tly the corresponding ¢ also the strains in the necessary 
Before applying the equation the arch had to be made 
statically determined by taking out a sufficient number of 
_ supernumerary bars and putting in their places forces s. 
This might be done in various ways, but the best way 
seems to be to take away altogether one of the symmetrical 
halves of the arch, and to put the three forces H, K, V in 
its place—see Fig. 1; it is also necessary to take out the 
bars marked I, IL III, and it would further be necessary 
in the cross-lined part, but, as 


to take out several bars 
| already indicated, this part was divided into lamine, each 
| of which is represented by its length A, its moment of 
| inertia J, and the modulus of elasticity of the material E. 
| The flexibility of the laminz can be stated by the expression 
oe and it has been shown that this may be put for m in 
| the above equation, if at the same time »* x the moment 
| in any lamina x produced by the force unit in the super- 
numerary bar z is put in place of x? , and M; the moment 
in any lamina produced by the load in place of S,;. The 
system, Fig. 1, now consists of the bars 1 to 16, and of the 
lamine 17 to 25; further, of three supernumerary 
bars and the unknown forces H, K, V. In the other half 
of the arch there are also three supernumerary bars and 
the same forces H, K, V in an opposite direction. This 
makes the number of unknown quantities nine, and if the 
movements of the points of attachment of the forces 
H, K, V, viz., AA, Ak, Av, are introduced for each half 


metical treatment if several unknown quantities have to | of the arch, the number of equations becomes fifteen, the 


be dealt with. . 
As the process of reasoning has already been explained 


number of unknown quantities being the same. 
The equations are then as follows :— 
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Further: 


For the right § Six equations of a similar form, but with — Ax’, - Ak', + Ac’, instead of Ah, Ak, Av; m%1, mY, m'¥, instead of m', m", we 7, 8, 9, 10, 11, 12) 
(unloaded) half. \s*', 5°, s!*, instead of s', s", s""; S=0;V'= —V; 0%, °, o',=o', o", o™, The values for « remain, therefore, as above i > in Seals Sa 
Finally 

—Ah'=Ah . 4 (13) 
—~Ak=Ak . (14) 
+ Av! = Av ; (15) 
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The values m are determined by measuring the lengths 
and sectional areas of the various members; E may be 
omitted as constant if only the strains, and not the change 
of form, need be calculated; the values ¢ and § are found 
by one of the elementary methods of taking out strains in 


statically determined systems. The following table con- 
tains these values for the twenty-five members of the 
half arch. The sums will accordingly contain twenty- 
five elements, except where ¢=0, which is the case very 
frequently. 


























Tasee I. 
' | | ! | | | | 
Bar or | 
lamina mE a oU | gill oH o ok SPo shi SP: SPs sre SPs 
No. 
; 1 
1 | 0°327 0 0 -—0°92 +1 — 2°32 0 +2°32' 0 0 | 0 0 0 
2 0-460 0 -0°76 0 +1 — 2°32 0 +2°32 0 0 0 0 0 
3 0-460 -0°61 0 0 +1 —2°32 +0°50 2°32) «+1°16 0 0 0 0 
4 0-460 0 0 0 +1 —2°32 +0°67 2°32 +1°55) = +0°77 0 0 0 
5 0°730 0 0 0 +1 —2°32 +0°67 42°32 41°55 +0°77 0 -0°77 -0°42 
6 0-616 -0°67 0O 0 0 +2°52 +0°36 -2°52 -1°69 -~0°85 0 0 0 
7 ' 0°616 0 ~0°82 0 0 2°52 | +0°54 9 -2°52 9 -1°26 0 0 0 0 
8 , 1°218 0 0 -0°92 0 0 +1 0 0 0 0 0 0 
9 1°120 0 0 — 0°40 0 0 0 0 0 0 0 0 0 
IIL. 1°338 
10 1-202 0 0 +1 0 + 2°52 0 — 2°52 0 0 0 0 0 
il 0-562 0 —0°65 —0°40 0 0 0 0 -1 0 0 0 0 
IL. | 1°307 
12 2°154 -0 +0°S2 0 0 0 +O°54 0 + 1°26 0 0 0 0 
13 1°063 -0°79 -0°33 0 0 0 - 0°22 0 -0°50 -1 0 0 0 
L 1°628 
14 | 3°167 '+0°Sl 0 0 0 0 +0°22 0 +0°51 . +1°02 0 0 0 
15 }1°278 -0°52; 0 0 0 0 ~0°15 0 -0°33  -0°67 ; -1 0 0 
16 | 1°335 0 0 0 —1°22. +2°87 -0°82 -2°87 | -1°95 -0°95 0 —-0°32 +0°51 
| feet 
in 
ry ul pl pul ra Mg aX MPo Mr MP: MPs MPs MPs 
17 0-0008 | 0 0 0 +29°5 - 80°0 | +20°2 |+ 80°0 +58°5 +37°0/) +15°5 - 6°0 -20°3 
18 00-0012; 0 0 0 +39°2 - 85°0 +29°9 |+ 85°0 +63°5 =+42°0 +20°5 - 1°0 15°3 
19 0°0021 | 0 0 0 +49°0 - 90°0 | +39°7 |+ 90°0 +68°5 ' +47°0 +25°5 + 4°0 10°3 
20 0-0040 | 0 0 0 +59°0 |— 95°0 | +49°7 |+ 95°0  +73°5 | +52°0 +30°5 + 9°0 5°3 
21 070108 | 0 0 0 +68°7 -100°0 | +59°4 /4+100°0 | +78°5 845770 4+35°5 4140) — O83 
22 0°0222, 0 0 0 +76°7 -104°1 | +67°4 |+104°1 +82°6  +61°1 +39°6 +18'1. + 3°8 
23 0-0278 0 0 0 +83°2 |-107°5 | +73°9 |+107°5 | +86°0 | +64°5 | +43°0 | +21°5 | + 7°2 
24 0°0134 «0 0 0 +89°0 |-110°5 | +79°7 '+110°5 |) +89°0 | +67°5 «644+ 46°0 ) +24°5 | +10°2 
25 0°0055 0 0 0 +95°0 |-113°3 | +85°7 |+113°3 | +91°8 | +70°3 | +48°8 | +27°3 | +13°0 
feet 
int feet? x1 xP 








The sums stated in the equations can be calculated from this table, and, designating for convenience the first six 
sums for the left (loaded) half, by a,b, c,d,e, f, the equations will be as follows :— 









































Ah =a + 555°7221 H + 4896601 K — 738'9720 V — 0°2810s' — 0°3500 s" — 0°3010 s™" (1) 
4k = b + 4896601 H + 434°7681 K — 647°0447 V + 0°5606 sé + 0°7582 s"— 1°12108™ oe ee (2) 
Av =c — 738°9720H — 6470447 K + 1010°5322 V — 0°3823 s' — 0°4606 s™ + 3°7273 s!! ee ve (3) 
— 1628 s' = d — 02810 H + 0°5606 K — 03823 V + 353108! + 0°2772 s!™ + 0 st oer Soe (4) 
— 1307s" = e — 03500 H + 0°7582 K — 0°4606 V + 0°2772s! + 2°4895 s!! + 0°1460 8! 5” wee (5) 
— 1338 s™ = f — 03010H —- 1:1210K + 3°7273 V + Os' + 0°1460 8"! + 2°7794 8!" (6) 
and the corresponding equations for the unloaded half : 
Ah't = — Ah = 5557221 H + 489°6601 K + 738-9720 V — 0°2810s¥! -- 0°3500 sY — 0°30108'Y (7) 
aki = — Ak = 4896601 H + 4347681 K + 647°0447 V + 05606 8’! + 0°75828¥ — 1°12108!¥ (8) 
Av' = + Av=-—7389720H — 6470447 K — 10105322 V — 0°3823 s¥! — 0°4606 8¥ + 3°7273 s!¥ ° - (9) 
— 1628 s*! = — 02810H + 05606 K + 0°3823 V + 3°5310s¥' + O27728Y +08 ©... 2 we . (10) 
— 1307sY = — 03500H + 0°7582 K + 0.4606 V + 0°27728¥! + 2°48958Y + 0°1460s'Y . (11) 
— 1338s'Y = — 03010 H —- 11210 K — 3°7273 V + 0s8¥! + 0°1460s8¥ + 2°77948!¥ ee = . (12) 
From these equations is found— 
gt = 399923 H — 784045 K + 529130 V - 15610390 + 1:14134¢ — 0°04047 f 
80°21762 
gu __ 134023 H — 3:17391 K + 236537 V + 0°22214d — 413364 + 0:14658 f 
15°61039 
gu — 0°28847 H + 1°15068 K — 3°74942 V — 0°002077 d + 0°03865 e — 1:00137 f 
411740 
giv = 028847 H + 1715068 K + 3°74942 V 
411740 
sy .. 1'34023 H ~ 3:17391 K — 236537 V 
15°61039 
gv 399923 H — 784045 K ~ 529130 V 
80°21762 
— —_1597423 a + 101324 b — 0°255699 d — 0°503385 e + 0391499 f 
1111314 
¢ _ +9°793492 a — 11113139 b + 1°574438 d + 3°100302 e — 2°419646 f 
60°42023 
— —¢ — 0065964 d — 0161515 e + 0°910632 f 
2014°086 
The sums a, b, c, d, e, f are then constructed from Table I., and they are as follows :— 
TABLE II, 
a | b e d e€ | i 
P,=1 +738°9720 +647°0447 — 10106322 | +0°3823 +04606 | -3°7273 
P,=1 +586°2293 +517°3483 = 790°3353 | + 23142 +3°4146 +0°2250 
P,=1 +435°1691 | +3846288 | = 5816582 | +4°2475 +03510 | 0 
Pi =i + 284°7358 +251°8674 |- — 3763780 | +0°6640 0 0 
P,=1 + 136°7255 +121°2340 = 1781039 | 0 0 | 0 
P,=1 + 369826 + 33°5510 — 43.3867 | 0 0 0 
When these values are put into the last equations the following results are obtained :— 
TABLE III, ie. 
St «=. ae eae) cat Wek a Ye ax tlh | |  4v vr 
P,=1 | -1'030 | +09511 | 05000 | =0-2009 | -0'3982 | +06168 | +0158 | -0'3982 | -0'2009 
P.=1 | —06089 | +0:0919 | +03922 | -0-4153 | —0'8808 | ~03979 | +0°3401 | -0°1304 | -0:0652 
P,=1 ~—03213 | —0°0800 | +0°2886 | -0°8107 | -0°0001 — 03065 | +0°2180 | —0°0551 ~ 00272 
P,=1 -0°1186 | —0°1561 | +0°1868 | —0°1075 +0°0593 ~ 02224 +0°1182 — 0°0067 ~ 0°0030 
P,=1  -0:0024 -—01369 | +00884 | +0°0191 | +0°0410 -90 1189 | +0°0421 | +0°0142 | +0°0074 
P,=1 | +0°1283 | -01766 | +0°0215 | +00248 . +0°0497 | -00604 | —0°0212 | +0°04314| +0°0219 











The unknown quantities are now determined; the 
remainder of the calculation does not offer much general 
interest, and a few remarks upon its further course will 
therefore be suflicient. 








HARDENED GLASS. 


Mr. FREDERICK SIEMENS has recently introduced some’ pro- 
cesses for the manufacture of hardened glass, which he described 
on the 26th ult., before the Applied Chemistry and Physics 
Section of the Society of Arts. The principle practically carried 
out by means of these processes is that of cooling glass, not in 
the proportion of its surface, but in that of its volume or capa- 
city of heat. If a sheet of glass be allowed to cool in the open 
air, it is very evident that the edges will cool most quickly, the 
surface there being very large in comparison with the volume. 
This unequal cooling causes a tension or strain in the glass, 
which is not brought into action if a body is cooled upon the 
principle stated. ‘ 

Press-hardened glass is manufactured in the following manner : 
—The glass is first cut to the requisite shape and dimensions, it 
is then placed within a regenerative gas furnace heated by 
radiation from the flame until quite soft; as soon as it has 
acquired the necessary temperature it is removed from the fur- 
nace and pressed between cold metal plates to be cooled down 
ata rate which depends upon the proposed hardness of the 
glass. If the glass is to be very hard the glass is raised to a 
very high temperature, and the plates between which it is 
placed, for the purpose of cooling, are made of copper, on account, 
of the high conductivity of this metal for heat; if a less degree cf 
hardness is proposed, the temperature to which the glass is 
heated is rather lower than when a harder glass is to be made, 
and the heat is conducted away by means of iron plates ; when 
only moderately hard glass is to be produced the iron plates are 
covered with asbestos paper, or even clay slabs are used in place 
of metal. The heating and cooling of a sheet of ordinary glass 
is performed in a minute and a-half, a minute being the length 
of the heating and half a minute that of the cooling operation. 

Only homogeneous glass of the very best quality is suitable 
for press hardening. ‘The articles manufactured are mainly of 
plate and sheet glass, either flat or bent intoa variety of shapes; 
besides plain work, decorated sheets, such as sign-boards with 
enamelled inscriptions, figures, and other ornaments form an 
important part of the goods produced. Some of the glass is so 
hard that the diamond will not touch it, and it can only be 
polished, etched, and slightly ground after manufacture ; its 
strength is about eight times that of the same glass unhardened. 
An important circumst in ec tion with the manufacture 
of press-hardened glass is that, owing to the high temperature 
employed, refractory enamels, such as used for porcelain, are 
available, and the enamel becomes as indestructible as the glass 
itself, whereas in the ordinary processes of enamelling, the tem- 
perature employed being much lower, the enamel to be fixed on 
the glass has to be of a very soft, easily fusible character ; it is 
thus apt to be scratched off the glass, and cannot resist the 
action of acids, or even that of the atmosphere. The hardening 
is thus at the same time a most perfect enamelling process, and 
by far the cheapest, as no extra heating operation is required. 
It is very essential to the success of the hardening operation that 
the heating should be done quickly and by radiation only, 
otherwise the surface of the goods and their general appearance 
will be impaired. The bed of the heating furnace must be 
made very smooth, either by the use of clay or sandstone tiles, 
dusted over with tale powder, and should always be kept in 
perfectly good order ; whenever it becomes uneven, or is other- 
wise damaged, new tiles are placed on the old bed. 

The following is a description of the method employed for 
semi-hardening glass:—Finished articles, of a shape to which 
presses cannot easily be applied, are heated up in a radiation 
furnace, care being taken that the temperature shall be below 
that at which their shape would be altered by the heat; each 
article is then placed within a casing of cast iron having internal 
projecting ribs, which retain the glass in position, touching it at 
a few points only. The casing with the heated glass article 
within it is allowed tw cool in the open air. The strength of 
semi-hardened is about three times that of ordinary glass, 

The third process is a peculiar mode of casting hard glass, 
whereby its strength is increased about four times, and articles 
may be produced of a variety of shapes which it would be impos- 
sible to produce with ordinary glass. Glass from a continuous 
glass-melting furnace is run into moulds, which are made of 
special material, having about the same conductivity for heat 
and the same specific heat as glass. Choice may be made from 
a mixture of various materials, such as heavy spar and magnetic 
iron ore, broken porcelain and glass pots, and metal turning and 
filings, which are powdered and mixed in suitable proportions, 
The glass being run into the mould, the mould and its contents 
are heated up in the furnace, the whole forming as it were one 
homogeneous body, and then removed to the open air; when 
cool the glass is removed. The three processes are different 
methods of treating differently shaped articles in carrying out 
the principle of uniform heating and cooling. 

Samples were exhibited at the meeting of glass made by each 
of the three processes. Amongst these were plates of hard- 
pressed glass, similar to those used for fitting up the chart-room 
of H.MLS. Intlexible ; military water-bottles, of which more than 
10,000 are in use in this country, mostly amongst volunteer 
regiments; and tramway sleepers and rails, girders and floor- 
plates, made of hard-cast glass. The first two processes have 
already been introduced commercially on an extensive scale, 
whilst Mr. Siemens is now constructing works for the supply of 
hard-cast glass. This, owing to the cheapness of its production, 
viz., about 5s, 6d. a hundredweight, and the ease with which 
articles of all sorts of shapes can be manufactured, its inventor 
looks upon as the most valuable material of the three. He feels 
certain, from the steady progress in the past, that in the future 
the hardening processes described will be applied to all manu- 
factures of glass of an important character. 











Tue Raitway Bitis.—The time for depositing petitions against 
these Bills of the railway panies has now elapsed. No fewer than 
280 petitions have been presented against the nine bills in question, 
and of these memorials 86 are from chambers of commerce, trade: 
and iculture, 100 from traders, agriculturists, and trade and 
agricultural associations, 85 from corporations and other local 
authorities, eight from railway companies, and one from a canal 
company. The greatest number of petitions is directed against the 
London and North-Western Railway Company’s Bill, to which 
there are 55 o ents. Fifty-four petitions have been lodged 
against the Midland Bill, 52 against the Great Western, 33 against 
the Great Northern, 32 against the North-Eastern, 18 against the 
Great Eastern, 17 against the London, Brighton, and South Coast, 
10 against the London and South-W and nine against the 


estern, 
London, Chatham and Dover. ll the above petitions pray to be 





heard before Committee, and, in addition, there are a great many 
bodies who have by petition recorded their objection to these 
measures without seeking to appear against them, 
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RAILWAY MATTERS. 


TuE record of train accidents in America published by the Rail- 
road Gazette from month to month during the past year has con- 
tained mention of 445 collisions, 681 derailments, and 65 other 
accidents—a total of 1191 accidents, in which 389 persons were 
killed and 8760 injured. 


THE Times said yesterday that the railway companies which 
have lately introduced Bills for the regulation of rates and 
charges were believed to be about to abandon their measures in 
deference to the opposition they have encountered. The chairman 
of the London and North-Western, however, repudiated this at 
yesterday’s meeting of the company. 


At the recent meeting of the Great Northern Railway, the 
chairman, Lord Colville, said:—‘‘I should regret the entire abolition 
of the second-class carriages. But I am inclined to think that 
though the second class may be, and ought to be retained for the 
suburban trafic, still it will no longer pay to haul second-class 
carriages on long journeys in our fast trains throughout the 
country.” 


THE London and North-Western Railway Company is now 
running on the express trains between Wolverhampton, Birming- 
ham and London carriages of an improved type. Each carriage 
is 42ft. long, and has eight wheels, the front and rear pair of 
wheels working on radial ool axles, which causes the train to run 
smoothly and pass easily over curves and crossings. The part- 
iments are lofty, being 7ft. Gin. high. 


THE Wolverhampton Chamber of C ce are determined to 
continue their strenuous opposition to the new railway Bills. And 
the more so since the shares of the three railways in which South 
Staffordshire is interested—the London and North-Western, 
Great Western, and Midland—stand at from over 30 to over 
60 per cent. premium, and the companies have suffered less from 
the depression than any other class of the community. 

Two instances of car-heaters exploding have been lately, the 
Railroad Gazette says, brought under our notice. ‘‘In one case 
two train hands were scalded, and the sleeping passengers, badly 
scared, rushed on the platform in scanty night attire. In the other, 
the car was considerably damaged, one end being almost completely 
blown out. Both explosions were probably caused by the safety 
valve sticking fast.” The heating arrangements of American cars 
can hardly be considered safe. 

THE railways of New South Wales are rapidly increasing in 
length, the total mileage having reached 14384 miles, which, with 
772 miles remaining to be finished, will bring the total up to 22104 
miles. Besides this extension, the Colonial Parliament has 
sanctioned the construction of 1197 miles. During 1883, 17,271 tons 
of railway material were imported, of the value of £275,149. The 
gross earnings of 1883 were £1,31,464; the working expenses, 
£1,177,788; and the net earnings, £753,676, 

A proposal for the construction of the Suakim-Berber Rail- 
‘way was long since made by M. Louis Vossion, who for several 
years down to 1882 was French Vice-Consul at Khartoum. He was 
well acquainted with the route which it is now proposed should 
be followed, prepared plans and drew up prospectuses showing how 
advantageous it would be to commerce that the line should be 
made, thus, the Z'imes says, forestalling the recent utterances 
of Mr. Stanley. The plans and all information upon them are in 
the archives of the French Foreign-office. 


THE report of the Great North of Scotland Railway Company, 
to be read on the 19th inst., gives the total cost of maintenance of 
way and works for the half-year ending 31st January at £19,697 ; 
of the locomotive power at £19,811; of repairs and renewals of 
carriages and wagons, £8348 ; traffic expenses, £22,307; general 
charges, £3531; miles worked by engines, 302}; train mileage, 
vassenger, 400,148; goods and minerals, 330,212 ; total, 730,361. 

he locomotive power charges include £6922 for coke, coal, and 
firewood, the cost of fuel per train mile being thus 4°12d. 

Ovr Birmingham correspondent says: Traders hereabouts are 
awaiting with interest the result of the claim against the London 
and North-Western Railway Company, which has been preferred 
by the Great Western Company of £40,000 as compensation for loss 
of traffic. The Great Western is supreme along the whole of the 
Severn Valley from Worcester to Shrewsbury, since there is no 
competing railway, and the only aoeneee is from the Shropshire 
Union Canal oon ap As the railway rates are high the greater 
portion of the goods are going by canal. The Great Western allege 
that the canal in reality belongs to the North-Western Company, 
and they urge that according to certain agreements this company 
have no power to compete by water. 

ONE way to meet an accident is thus given by ‘‘ Remus,” in the 
St. Albans (Vt.) Messenger :—“ ‘ Did I ever tell you my experience 
in the accident at ——?’ said a railroad man to Remus the other 
day. ‘No; let’s have it.’ ‘Well, it was when I was conducting 
on a passenger train. We were going south at a pretty fair pace, 
and just as we got over the hill at —— we discovered a freight train 
in our way. There was no help for it, and the collision had to 
come. One of the trainmen who stood by me left in a hurry for 
the next car. I sat down on the car floor, and when she struck I 
went the length of that car in a sitting posture at the rate of about 
twenty-five miles an hour. I wasn’t hurt much; but the wear and 
tear of that part of my apparel on which I was sitting was some- 
thing remarkable. I never realised before what it was to sit down 
and be in a hurry at the same time.’” 


Mr. J. S. Fornes has been explaining the objects and the 
robable working velue of the Regent's, City, and Docks Railway, a 
3ill for which is again before Parliament. According to Mr. 

Forbes, this railway, which, running along the line of the Regent’s 
canal from a little north-west of Paddington to the Albert Docks, 
and having branch or subsidiary lines between the Great Northern 
goods stations, Islington and the City, will cost, as a metropolitan 
railway of twelve miles in length, a comparatively small sum, viz., 
a little over six millions sterling, exclusive of the sum paid for the 
Regent’s Canal, which is £1,500,000. The canal is to be improved, 
oa the railway could be started at once, but the House of Lords 
last year threw out the Bill because it is proposed to pay interest 
on capital during construction. Unless this interest can be paid, 
capital, he says, will not be obtained, and he mentions the Suez 
Canal, Great Northern Railway, and other works which were con- 
structed on these terms. 


MAJor-GENERAL C, 8. HUTCHINSON has presented to the Board 
of Trade his report on the accident which occurred on the 29th of 
December at Crow’s Nest Junction, near Wigan, on the Lancashire 
and Yorkshire Railway, when a passenger train from Liverpool to 
Bolton was turned into an up goods loop line, Crow’s Nest Junc- 
tion, where it came into collision with a pilot engine at the tail of 
a coal train, which had a few minutes before been turned into the 
loop line to allow the passenger train to pass. Forty-two pas- 
sengers and five officials were all more or less injured, and the 
rolling stock of both trains was much damaged. This very serious 
collision, General Hutchinson concludes, was caused by the failure 
of a joint in the point rod connecting the loop facing-points with 
the signal cabin, in consequence of which failure the Crow’s Nest 
Junction signalman was unaware, when he lowered the junction 
signals for the up passenger train, that the facing points were 
standing open for the goods loop, into which he had just turned an 
up coal train to get it out of the way of the passenger train. The 
report recommends an improved method of securing the joints of 

facing-point rods, and the abandonment of the practice of 
covering over rods in troughs. Moreover, General Hutchinson 
thinks that had the passenger train been fitted with a good, quickly- 
acting continuous brake the collision would have been avoided, or 
its results have been very much mitigated, as the train had to 
travel about two hundred yards after the driver saw he was on the 
loop line. If these points were worked electrically, the signals 
might be made to remain up until the points were as intended. 











NOTES AND MEMORANDA. 


As far as can be at present estimated, there were about 
3,572,155 tons of pig iron made in Germany last year. 

Ir has been found that 17,000 stops are made on the Brighton 
Railway per twenty-four hours, only about 10,000 of which are 
regular station stops, 


By means of the Gillett telephone, the Electrical World says, it 
was recently shown that conversation could be carried on with 
ease by persons at least 1000 miles apart. 


Tue American production of Bessemer steel last year amounted 
to 1,538,355 tons, being a decline of 116,272 tons from the figures 
for the previous year. The American production of rails was 
1,140,932 tons. 


Writinc to Nature, Mr. E. D. Archibald points out an old 
standing error in Ganot’s ‘‘ Physics.” The formula which repre- 
sents the weight of air saturated with vapour occurs on page 325 of 
the tenth edition, and is printed :—P = ec Yo (H - gF). 
The first F, he points out, should obviously be expunged. 

THE total quantity of pig iron produced in the United Kingdom 
during 1884 was 7,538,966 tons, being a decrease of 961,258 tons, or 
11 per cent. on the quantity made in the preceding year. This is 
the second year during which a decrease of production has occurred 
since 1879, In 1883 the decrease was tons on the make of 
1882. In 1879 the make was 290,566 tons below that of 1878. 
But on comparing the latter year with 1884, it comes out that the 
increase of make in the interval has been 1,519,532 tons, or 25 per 


— so that, on the whole, very substantial progress has been 
made, 


A CONTEMPORARY says, Mr. A. A. Luber, of Macon, Georgia, has 
succeeded in endeavours to hybridise the cotton plant that grows 
wild in Florida with the common okra. The plant has an average 
height of 2ft., and each plant has only one largebloom. Each boll 
is said to produce about 2 lb. of very long-stapled cotton. There 
are no seeds in the lint, from four to six seeds, resembling those of 
persimmon, being at the bottom of the boll. If this is true, the 
new cotton will need no ginning, and the effect must be felt in 
several parts of the cotton industry if the new plant can be com- 
mercially cultivated. 


THE consumption of coal in the iron manufacture of the United 
Kingdom, relatively to the total production of pig iron, as compiled 
from the ‘‘ Mineral Statistics of the United Kingdom” has been 
reduced in the past few years. The figures, so far as they go, would 
appear to show that the average quantity of coal consumed per ton of 
pig made in the United Kingdom as given in the British Iron Trade 
Report, by Mr. Jeans, was 2°08 tons in 1883, against 2°55 tons in 
1874. Inthe interval, therefore, the quantity of coal used per 
ton of pig was reduced by very nearly half a ton over the whole— 
thanks very largely to the more general adoption of the Cowper 
and Whitwell hot blast stoves, 


To apply soluble glass made as described last week, for the pre- 
servation of buildings and monuments of porous materials, take a 
solution of silicate of potash of 35 deg. Baume, dilute it with twice 
its weight of water, paint with a brush or inject with a pump, give 
several coats. The Pottery and Glassware Reporter says :— 
‘Experience has shown that three coats applied on three successive 
days are sufficient to preserve the materials indefinitely, at a cost 
of about 15 cents per square yard. When applied upon old mate- 
rials, it is necessary to wash them thoroughly with water. The 
degree of concentration of the solutions to be used varies with the 
materials. For hard stones, such as sand and freestones, rock, 
&c,, the solution should mark 7 deg. to 9 deg. Baume ; for soft 
stones with coarse grit, 5 deg. to 7 deg.; for calcareous stones of 
soft texture, 6 deg. to 7 deg. The last coating should always be 
applied with a more dilute solution of 3 deg. to 4 deg. only.” 


AMERICAN manufacturers of glass have striven to produce glass 
which, for strength, purity of colour, and general lustre would equal 
that made in France, England and European countries, but 
have been unable to manufacture glass that would retain its colour. 
After a time the best made would darken and show the unmis- 
takeable traces of iron presence. Fora long time it was thought 
that the sand used was so mixed with ferric oxide that the colour 
was directly traceable to this source, but after repeated trials with 
acids to remove the last trace of iron, and then cast into plates 
with the utmost care, the trouble was nearly as great. A building 
containing windows made exclusively of the best American plate 
was found to give the poorest light after a time in those portions 
where gas was most used. The Steel Age says ‘‘the most common 
colours noticed in glass are violet and green, for the cause of which 
nearly all have advanced some theory. The materials out of 
which glass is generally made in this country are to a very great 
extent ferruginous, and susceptible of colouring the glass a deep 
green by means of this iron in the form of protoxide, a form 
generally met with when present. Protoxide of manganese for the 
purpose of neutralising its effects has been used with variable 
success. If, on the one hand, the manganese predominates, the 
glass has a violet shade; on the other hand, if a quantity of 
pte of iron is present, the cast of the glass will be green. 

f all the manganese is reduced to a state of protoxide the glass is 
colourless, and the influence of light and air may determine at 
length a partial oxidation of the protoxide of manganese, and a 
violet colour will ensue and increase with the protracted action of 
light, especially from gas jets.” 


THE following occurs in a brochure on ‘The Gas Engine,” by E. 
H. Thwaite :—By the application of the principle of compressing 
the gaseous explosive mixture before ignition, the following advan- 
tages are obtained : An increased density of the explosive mixture, 
or, in other words, a greatly increased accumulation of calorific or 
oxidisable units in a cylinder of a given size. The importance of 
this will be understood from the following illustration :—Given 
that a cylinder having a piston stroke of 18in., and that its piston 
draws an explosive mixture of gas and air into the cylinder on its 
outward stroke, to be ignited when the piston has traversed +4; of 
the stroke, the heat produced has only a distance of ;%; of the 
stroke in which to exert its force, or become converted into motion ; 
but further, the surface area of wasteful heat radiation is equal to 
ys the length of the cylinder multiplied by 27, but if the explosive 
gaseous mixture was compressed to even one half its volume, the 
effect would be that the heat generated by the explosion would 
have 44, of the length of the cylinder in which to become converted 
into motion, and but half the superficial area for wasteful radiation, 
or 5 the length of the cylinder multiplied by 27. Further, 
the principle of compression allows gas and air in extreme 
dilution, or with an enormous preponderance of the quantity of air, 
to be mechanically increased in density until they become explo- 
sive on ignition. The increased density of the gaseous explosive 
mixture necessarily produces a more intimate mixture of the 
oxygen with the oxidisable constituents, and thus induces a more 

fect and complete action of oxidation. An examination of the 
jiagrams of compression and non-compression engines clearly 
shows the advantage to be gained by the former principle. The 
diagram of the compressed gas explosion indicates a more gradual 
inflammation than the other, which exhibits an instantaneous pro- 
duction of heat, the dynamic effect of which is so neutralised, 
owing to the larger superficial area by which it is rapidly and 
wastefully absorbed, that the indicator diagram presents an instan- 
taneous rise and a correspondingly rapid depression in only a 
fractional part of the length of the piston stroke. The advantage 
of a more intimate diffusion of the gases, caused by the mechani- 
cally produced density, permits the use of a dilute mixture of the 
new explosive charge with a portion of the products of former 
explosions, and also permits the use of pure carbon monoxide or 
water gas produced from anthracite coal. 





MISCELLANEA. 


Ir is stated that two millions sterling has just been subscribed in 
Geneva to expedite the piercing of the Simplon. 

Tue Alexandra Palace International Exhibition, 1885, will; be 
opened on the 31st inst., by the Right Hon. Lord George Hamilton. 

A TERRIBLE explosion occurred on the 6th inst. at Karwin, in 
the Johann Schachte shaft of the mines belonging to Count Larisch ; 
147 miners were buried. 

THE Crystal Palace District Gas Company will reduce the price 
of gas to 2s. 10d. per 1000 cubic feet, from and after the date of 
the Lady-day quarter’s accounts. 

THE Town Council of Glastonbury have under consideration a 
scheme for supplying the town with water. The cost is estimated 
by Mr. Newton, C.E., at £6000. 

THE contract for the wire and cables required this year by the 
Commissioners for the lighting of the International Inventions 
Exhibitions has been placed in the hands of Messrs. Walter T. 
Glover and Co, * 

THE Town Council of Basingstoke have resolved to 0 apply to the 
Local Government Board for permission to borrow £ , in order 
to provide additional reservoir accommodation, and for other works 
connected with the water supply of the town. 

Ow1nG to the success of the Yarrow boats, Lotus and Water 
Lily, the War-office authorities have entered into a contract with 
Messrs. Yarrow and Co. for the immediate construction of two 
similar stern wheelers, but of considerably larger size, for service 
on the Nile. 

THE whole of the property of the Caloric Engine and Fog Signals 
Company, including Professor Holmes’ siren fog signal and the 
Bucket calorie engine, has been bought by the Pulsometer Engi- 
neering Company, by whom the siren apparatus and engines will 
in future be constructed at its engineering works, Nine Elms. 

THE Bath and West of England Society will this year hold its 
Annual Show at Brighton on June 8th, 9th, 10th, 11th, and 12th, 
and money prizes amounting to nearly £2500 are offered. The 
display of implements, machinery, and articles of general utility is 
expected to be large. Prize lists can be obtained of the tary 
—Mr. Thos. F. Plowman, Bath—and further particulars will be 
found in our advertisement columns. 

In the House, on the 18th inst., Mr. Carbutt asked whether it 
was true that the Maxim Company had offered to send six guns to 
Egypt, capable of firing 500 shots per minute automatically by 
using the recoil, so that the gunner had only to direct the gun, 
and not to work it, as machine guns had hitherto been, and Mr. 
Brand said he had not received the offer referred to, and he was 
informed that the first service gun on this system had not yet been 
made. 

THE area of Sydney Harbour including all its bays and inlets, is 
about twelve square miles. It has deep water in every part, and is 
land-locked and secure in all weathers. The shipping is chiefly 
berthed at the public and private wharves which line Sydney Cove, 
Darling Harbour, and Woolloomooloo Bay. The Government Dry 
Dock is on an island of the Parramatta River, close to the city, 
and is capable of taking in the largest ships that go to the port, 
its length being 485ft., breadth 86ft., and depth 26ft. 

At the annual meeting of the Engine, Boiler, and Employers’ Lia- 
bility Insurance Company, on February 26th, Mr. R. B. Longridge, 
the managing director, said, there had been no explosion of any boiler 
insured by the company, but the damage from breakdown of 
engines had been considerably heavier than in the previous year. 
Damages to engines do not, however, seem to have much serious 
effect, for a dividend, at the rate of 15 per cent. on the paid-up 
capital for the half year ending 3lst December, 1884, was declared, 
making—with the interim dividends paid on June 30th last, 10 per 
cent. for the year. 

Messrs. J. BrrcH AND Co., of Liverpool, have published a 
rather remarkable quarto catalogue of 205 pages, illustrated with 
engravings of almost every known tool employed in engineering, 
manufacturing, and other works and outside them, and a large 

uantity of machinery, materials, appliances, and stores of very 

iverse kinds. The machines alone are too numerous to particu- 
larise. They are by very numerous makers, are briefly described, 
and prices given. A telegraph code, and some remarks on the 
quality and characteristics of iron and steel, with results of tests, 
open the book, which appears to be intended for the use of foreign 
merchants, as it contains various information on the strength and 
weight of materials and other tabular matter not often found in 
such a connection. 

ANCIENT mariners bewail the decay of seamanship consequent 
upon the introduction of steamers, and they are apt to look with 
bc seo and disgust on every appliance which relieves the A. B. 
of some of his responsibilities. But the Electrical World says :— 
** An invention has now been made that must well-nigh break their 
hearts. It is an electric automatic compass, the needle of which, 
by opening and closing the circuit, keeps a ship on the course laid 
down, without the intervention of any ‘man-at-the-wheel.’ All 
that is necessary is to set the compass—so the story goes—and the 
good ship makes a bee line for port. Such an invention might 
diminish the number of able seamen, but it would also be preven- 
tive of a lot of bad steering.” We should think that it might also 
steer ships regardless of icebergs and other temporary occupants of 
a ship’s course. 

HEatin¢ by electricity is frequently spoken of. Currents have 
not yet been found like natural gas, and even if they had it would 
be a waste to use them for heating, but, assuming steam — 
to be used for generating in the first case, only one-ninth of the 
heat of the coal is recovered; then, say, 25 per cent. of power 
is lost in the dynamo; and finally, 25 per cent. or more lost on 
conversion of the current into heat. Thus we get 0°1x0°75x0°75 
of the heat of the coal=:0°05625, or say, at best, 45 only. Even when 
coal is*burnt in an open fireplace, not more than half the heat 
is lost. In short, taking the expense of machinery, &c., into con- 
sideration, it is fair to assume that heating by electricity is at 
least fifty or sixty times more expensive than burning coal direct 
in the most approved stoves, and twenty-five to thirty times dearer 
than coal burnt in an open fire. 

In the course of a lecture on ‘‘ Flexural and Torsional Rigidity,” 
recently delivered to his students in Glasgow University, Sir 
William Thomson made reference to the breaking of the screw-shaft 
of the Poonah. The breaking of this shaft was about the most 
serious accident that could happen to a ship; and yet, on an 
average, two mishaps of that kind took place every year. This, 
he said, could only be set down to the ignorance of engineers in 
general, who did not know the greatest amount of torque a screw- 
shaft ought to bear, and who had not yet endeavo to discover 
it. Some of the remarks of Sir William are full of the lecture- 
room egotism of text-book engineers, whose want of real practical 
experience leads them to characterise as ignorant those who may 
be much the better informed on many subjects. The lecturer said: 
—“In every case of fracture it was almost certain that the accident 
had occurred through a flaw in the metal or imperfection in the 
welding. It was not because the torque had been too great, 
but because in the great forging there had been a crack from the 
beginning. He did not blame the manufacturers of iron, who, 
indeed, did their best to ensure perfection in these huge blocks, 
but he did complain, and complain most bitterly, that mechanical 
engineers and civil engineers had not, up to the present time, 
devised a satisfactory test for the torsion of these ts, and had, 





year after year, allowed this state of uncertainty to continue with- 
out trying to remedy it. If engineers did not take the matter into 
serious consideration the general public must at length turn upon 

and numerous lives 
ly year after year, and 
passage after passage, for want of certainty as to whether there 
was or was not a crack in the screw-shaft,” 


them. It was impossible that great shi 
should be allowed to continue in jeo 
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TANK ENGINE FOR 


METROPOLITAN TRAFFIC, 


GREAT EASTERN RAILWAY. 


DESIGNED AND CONSTRUCTED BY MR. T. W. WORSDELL, LOCOMOTIVE SUPERINTENDENT. 





THESE engines, one of which is illustrated above and by our 
supplement, were built at the company’s works at Stratford, 
from the plans of Mr. T. W. Worsdell, locomotive super- 
intendent of the Great Eastern Railway, and are specially 
designed to work the heavy suburban passenger traffic, the 
ordinary trains in this particular service being composed of 
fifteen and the early or workmen’s trains of twenty close 
coupled carriages. The line they run over has some heavy 
gradients and sharp curves, and the engines, as will be seen 
from our engraving, are provided with a radial box at each end, to 
enable them to take the curves with ease when running either 


end first. One essential point about the engines for this service | 


is that they should be able to start promptly, as the time 


allowed for running between stations is very limited. One case | 
be mentioned where the distance to be travelled is | 


108 miles, with fifteen stopping stations; time allowed, 
an ‘minutes for the journey, which, allowing about 13 minutes 
per stop and start, would give an average speed 
per hour between stations. It should be noted that every stop 
is made by the Westinghouse brake. 

Among the special features of these engines are the following: 
—The copper fire-box roof is supported by eight cast steel roof 
bars of a girder section; the wheels are of cast steel; the 
frames are made each of a single steel plate, lin. thick, as are 
also the buffer and cross stay plates in front of the fire- box; the 


motion plate and the trailing diagonal stay are both steel cast~ 


ings, the latter being arranged so as to take the draw-bar, and 
also to give additional weight at the trailing end. The valve 
gear, as will be noticed, is on Joy’s principle, it having given 
such satisfaction on the express engines—lately designed and 
built at Stratford—and now running on this line, that Mr. 
Worsdell decided to apply it to this class also. 

The engines are fitted with the Westinghouse brake, the air 
pump for which is conveniently placed in a box at the back of 
the tank on the left-hand side, so as to be within easy reach of 
the driver; the air reservoirs are fixed under the platform at 
the trailing end of the engine. The boiler is fed by two 
injectors, one No. 8 and one No. 10, fixed on each side of the 
engine. Our engravings show everything so very clearly that 
further description is scarcely needed. Thirty of these engines 
are now being built at the Stratford works. 

The following is a tabular statement giving the principal 
dimensions :— 


Cylinders :— fi 
Diameter of cylinder : 
Stroke 2 


Length o! f ports o» 
Width of steam ports be 
Width of exhaust ports. . os 
Distance a of cylinders centre to centre... 
Distance of centre line of cylinders to pear face 
Distance of centres of valve — 
Lap of slide valve .. 
Maximum travel of valve 
Lead of slide valve... 
Motion, Joy’s patent :— 
Diameter of piston-rod (steel) 
Length of slide blocks .. oe 
Length of connecting rod between centres |. 
Length of radius rod .. 
Wheels and axles :— 
Diameter of driving wheel (cast steel) .. 
Diameter of intermediate wheel (cast stecl).. 
Diameter of trailing wheel (cast steel) . 
Diameter of leading wheel (cast steel) .. 
Distance from centre of leading to centre of ‘drivi ing. 
Distance from centre of driving to centre of intermediate 
Distance from centre of intermediate to centre of ehammneel 
Distance from driving to front of fire-box ° 
Distance from leading to front of buffer plate 
Distance from trailing to back of buffer plate 
Crank axle :— 
Diameter at wheel seat. . 
Diameter at bearings 
Diameter at centre... ee 
Distance between centres of t bearings 
Length of wheel seat 
Length of bearin; ‘ 
Section of crank arms: Inner web, 12in. x4fin.; 3 ol rater, 12in. x 4}in. 
Intermediate axle :— 
Diameter at wheel seat. 
Diameter at bearings 
Diameter at the centre . 
Length - wheel seat 
o 
Centres of bearings os 
Diameter of outside crank pins ". 
Length of outside crank pins 
Throw of outside crank pins 
T-ailing axle :— 
Diameter at wheel seat .. 
Diameter at » 
Diameter at centre . 
Length . wheel seat 


bearings. . a aes 
Centres of bearings ia 
Thickness of all tires on the tread .. 
Width of all tires on the tread .. . 
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of about 35 miles | 


Leading axle :— 
Diameter at wheel seat. . 
Diameter at bearings .. 
Diameter at centre.. .. 
Length of wheel seat... 
Length of bearings. . 
Centres of bearings. . 


Frames :— 


Distance apart of main frames .. 
Thickness of frame(steel) .. 


Boiler :— 


Centre an boiler from rails . 
Length of barrel a 
Diameter of boiler outside .. 


Thickness of plates (s 
Thickness of — 


of 


teel) . 
x tube plate «. 
tes 


Lap o 
Pitch of rivets.. .. 
Diameter of rivets .. 


THE BRITANNIA COMPANY'S TREADLE SAW. 


Fire-box shell (steel) :— 
Length outside. . ee 
Breadth outside at bottom .. 
Depth below centre line of boiler 
Thickness of front plate . : 
Thickness of back plate 
Thickness of side plate.. .. 
Distance of copper stays apart . 
Diameter of copper stays .. .. 


Inside fire-box (copper) 
gth at bottom inside 
Breadth at bottom inside 


Top of 


box to inside of sheli 


Depth of box inside 


Tu 


bes :— 
Number of tubes 


Length of tubes between tube plates ~ 
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ft. 
ft. 


ww encay outside .. << -00.. ne, ee 
No. 11 and 13 w.g. 
Stemster ot enka acute... Ss co1,se oe Oo 
Height from top row of tubes .. 02 
Height of chimney from rail 21 
mar | surface :— 
tubes Po » -965°7 
of fire-box - 98°4 
_ om te 1054°1 
Total .. = 1054°1 sq. 
Grate area.. .. re oss 15°43 sq. 
Weight of engine in working ieee: = tons. cwt. qr. Ib. 
eels os 12 16 1 O 
Driving ae ab 1 138 0 0 
Intermediate wheels 18.9 8 0 
ig wheels . We Fc8 
a a eer ee ee 51 18 1 0 


Weight of oe em nde = tons. cwt. qr. Ib, 
a ding wheels . * ll 4 0 0 
Driving wheels ; 3s 6.3 9 
Intermediate wheels fii tua we? ll 56 2 0 
ee ee) eee 6 W200 





3 


BE oe. 90: 48. an 90. 58. 90 41 13 0 
Tanks hold 1200 gallons of water. Coal bunker, 24 tons of coal. 








NEW FOOT POWER SAW. 


THE accompanying engraving represents a new arrangement 
of treadle saw made by the Britannia Company, Colchester, and 
exhibited at the Architectural and Building Exhibition. It is 
made for and will be found very useful in the pattern and 
joinery shops, as it is not only an efficient circular saw, but can 
be used for fret saw work, ve, dovetail 
cutting, dowelling and drilling. The saw 
runs at about 1500 revolutions per 
minute, or the fret saw makes that 
number of strokes. The leading peculiarity 
of the machine is the arrangement of a 
fly-wheel upon a secondary spindle driven 
at a very high speed from the treadle- 
crank. A very high velocity of fly-wheel 
and considerable weight are used in such 
a way that the wheel is a very effective 
accumulator of energy, and a user of the 
saw finds that very heavy cuts may be 
made, as the moment the work begins to 
be a little in excess of that done on the 
treadle, the fly-wheel comes into play, 
and having a large store of accumulated 
energy, the saw is easily carried through 
what would easily stop it if the fly- 
wheel were in the usual way fixed upon 
the crank-shaft. Some idea of this may 
be gathered from the statement that, 
after getting the saw up to full speed by 
the treadle and then removing the foot, 
3ft. 8in. of lin. mahogany has been cut 
through. For fret cutting the machine is 
provided with a separate appliance, the 
upper arm is suspended from the wall or 
ceiling, and only let down when wanted, 
thus leaving the table quite clear for work 
of any size. Grooving is done by a thick 
saw, and dowelling is done on the adjust- 
able table which is shown at the side of the 
machine. 








DIRECT-ACTING PUMPING 
MACHINERY. 

Just at the present time when the 
public mind has been excited and some- 
what irritated by our Government having 

placed an order for direct-acting steam 
pumping avabey for the Suakim-Berber Railway with 
an American company, an account of what has already 
been done by an English firm, who have made this class of 
machinery a speciality, will, we think, be of interest to 
most of our readers. The name of Hayward Tyler and Co. has 
been associated with direct-acting steam pumps for the last 
| sixteen years, during which period some thousands of pumps, 
| adapted to almost every imaginable duty, have been constructed 
| by them, but as the interest for the moment is centred on the par- 
ticular duty of pumping through mains many miles in length, and 
| at considerable pressures we have chosen for illustration pumps 
| of a class which has been employed for that purpose for some 
ears. 

The illustrations represent one of a number of pumps made 
| by this firm, used in forcing sugar juice from outlying stations 
| to the central refineries—distant in some cases eight miles, and 

in one ten miles—at the large sugar beet factories situated in 
| the north of Europe, and also for various duties in the manu- 
| facture involving still heavier work, such as pumping at high 
| pressures into the filters. This duty is peculiarly trying to any 
| pump, as the work is suddenly thrown off when the maximum 
| pressure is attained and the pump must beso constructed as not 
| to run away. 
| The pump in question has a steam cylinder 15in. in diameter, 
| and a double-acting plunger pump bin. in diameter, with a 
| Stroke of 36in. Pumps of an almost similar type have been 
| made by the firm with steam cylinders of 33in. and 40in. 
| diameter. We may mention, by the way, that the great length 
of stroke is one of the features in the pumps now made b; 
| Messrs, Hayward Tyler and Co., when pumping against hig 
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HIGH-PRESSURE PUMPING MACHINERY. 


MESSRS, HAYWARD TYLER AND CO., LONDON, ENGINEERS, 
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pressures, the number of reversals being fewer, and hence less 
wear and tear upon the pump valves occurs. Before every reversal 
the speed of the piston is greatly reduced; in fact the piston 
can be made to pause at the end of each stroke, allowing the 
pump valves to close without shock. The slide valve is, as will 
be seen by reference to the sectional view, of cylindrical con- 
struction, and is moved entirely by the action of the steam 
without the intervention of any mechanism—a manifest advan- 
tage where machinery is at a distance from a repairing shop, or 
if exposed to sand and grit. Pumps of this construction Sens 
been for many years largely used in coal pits, and frequently 
are left for many hours working without attention. In the 


pump we have chosen for illustration, which is specially used 
for the heavy duty of pumping into the filters, the pump valves 
are of the class known as double beat or equilibrium, the pres- 
sure on the seats of the valve being thus reduced. Some of the 
pumps supplied to the sugar companies have had ordinary mush- 
room valves, and for lower lifts valves of india-rubber. Pumping 
at high pressures through long lengths of pipes seems, up to 





the present time, not to be in use in this country. But, practi- 
cally, the same result has been arrived at by a class of pumps 
introduced by Messrs. Hayward Tvler and Co., and named by 
them the Accumulator pump, for the supply of water, under a 


| pressure of from 3000 1b. to 5000 Ib. per square inch to hydraulic 





presses without the intervention of an accumulator. 

So long ago as 1871 Messrs. Hayward Tyler and Co. made a 
pump for the Dee Mineral Oil Company at Chester, and also one 
for Messrs. Prockter and Bevington, the well-known glue and 
size manufacturers, of Bermondsey, to work their hydraulic 
presses at a pressure of over 3000 lb. per square inch, and we 
may state of the latter that though the pump has been almost 
in daily use for fifteen years it is still doing its work well, and up 
to the present time has cost but little for repairs. Messrs. Bass 
and Co., of Burton, work their hop presses with pumps of this 
description at a pressure of about 1000 lb. per square inch, and 
Messrs. Perry and Co., Government contractors, of Bow, are 
using presses worked in a similar manner at over 4000 lb. per 
square inch. It will therefore be seen that this class of work 
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presents no difficulty of any kind to English firms, such as the 
one mentioned, whose experience is probably quite as wide as 
that of any in America, With regard to the rapidity with 
which English contractors can supply work when required, it 
will be remembered that in 1878 Messrs. Hayward Tyler and Co. 
delivered to Woolwich the largest hay pressing plant ever con- 
structed, made to entirely new designs of the Government, in 
about twenty-one working days from the receipt of the order, 
the whole being erected and set to work in some fourteen days 
more. 








SouTH KENSINGTON MusEuM.—Visitors during the week ending 
March 7th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,469; mercantile marine, Indian 
section, and other collections, 2849. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1433; 
mercantile marine, Indian section, and other collections, 97. 
Total, 15,848. Average of corresponding week in former years, 
15,326, Total from the opening of the Museum, 23,789,929, 
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THE SOCIETY OF ENGINEERS. 


AMERICAN ENGINERRING ENTERPRISE. 
(Concluded from p. 182.) 

American locomotives.—So far as the American type of locomo- 
tive be looked upon from an esthetic point of view, itis a manifest 
failure. An engine enormously spread out, of a power less than 
many of our best examples, the design has hecome very 
familiar iar to English engineers from numerous published engravings. 
Although little or nothing has been accomplished in these engines 
to promote that race: | and neatness of finish 80 conspicuous in 
those of our best » yet the whole machine is admirably 
designed for its purpose, and all parts are easy of access. Its valves, 
instead of being = on their sides as with us, are laid upon the 
top of the cylinder and driven by an overhanging weigh shaft, a 
system of construction ing several advantages. Much more 
than the length of our entire paper might be taken up with these 
engines and their peculiarities, but it may suffice to notice the 
most considerable departure some of them illustrate from our own 
—_ It is in the capacious furnace of the so-called “‘ Wotton 
ocomotives.” Their furnace bars are raised above the driving 
wheels, and thus are only limited in width by that of the engine 
itself. In width they measure Sft., and in length Sft. Gin. or 9ft., 
thus providing so much as 72 square feet fire-grate area. By the 
employment of so large an area for combustion, a very gentle 
blast suffices to produce the needful slow combustion, and such 
inferior qualities of coal as lignite can be used. This material con- 
tains as much as 20 per cent. of water, and the practical outcome 
of the whole system, measured by its economical i. may best 
be stated by giving the 1883 return of the Philadelphia and 

Railroad. For this year there is stated to have been a 
saving of 378,000 dols.—£78,432—to the credit of this class of 
locomotive. Moreover, the first of them started in 1877, and had 
then run nearly 184,000 miles without appreciable deterioration in 
either fire-box or furnace bars, therefore one cannot but think 
experiments of this class, so original and successful, should receive 
very careful consideration from our own locomotive engineers. 

Water power.—In Canada, as also in the States, there are 
numerous large rivers, having falls of considerable elevation; so 
the employment of water power has been a subject to which great 
attention has been devoted by American engineers. It so happened 
that the era of great e ion in their commercial progress coin- 
cided with the time when turbines had just been developed in 

ce; so it was most natural that these cheap and admirable 
motors should receive a due share of attention in America. So far 
back as 1844 the eminent hydraulic engineer of Lowell, Mr. James 
B. Francis, had examined and tested locally-made turbines of an 
improved Fourneyron type, and thenceforward these motors 
became widely known and extensively used in America. Having 
had the advantage of inspecting turbines at Lowell under the 
guidance of Mr. Francis, and having also seen many others 
in different parts of the country either being erected or at 
work, the writer has enjoyed exceptional opportunities of 
forming an opinion upon those motors as compared with 
others of English manufacture. At Lowell there are to be 
found outward-fiow turbines of the Fourneyron type, and also 
inward-flow turbines constructed upon principles similar to those 
adopted by Professor Thompson in his “‘ Vortex” turbines. In the 
examples at Lowell both classes are designed by the most skilful 
hydraulic engineers in America, and constructed for giving the 
highest economical use of a scanty water supply, and not from 
considerations of first cost. Impartial tests of the greatest 
accuracy have been conducted by Mr. Francis, who is engineer of 
the Merrimack Water Power Company, and it is found that either 
inward or outward flow turbines give practically the same duty at 
about 80 to 82 per cent. This, therefore, may be regarded as 
the highest duty obtainable from the best finished turbines in 
regular work. We are, however, all well aware that there are 
numerous turbines extensively advertised, cheaply made, and 
really little else than rough castings bolted together, and for these 
exceptionally high duties are claimed. Such claims, however, 
have their origin in nothing more substantial than the imagi- 
nation of sanguine manufacturers or the wishes of credulous 
buyers, and it is unfortunate that no reliable, impartially con- 
ducted tests are ever known tothe public. Fine examples of water 
power are exhibited by extensive saw mills at Ottawa, the capital 
of Canada, where work is carried on by electric light at night 
throughout the short summer ; also in the well-designed and locally 
made machinery of the Ottawa Waterworks Company. Along 
the banks of Niagara there are numerous mills being erected, while 
at St. Anthony’s Falls, Minneapolis, the Mississippi River supplies 
what is estimated at 125,000-horse power. The celebrated 
Pittsburgh A mills are there driven by two turbines, each of 
1200-horse power, and their product is 25,000 bushels daily, by 
the roller system of milling. Large quantities of their best 
flour is exported to Scotland and elsewhere all over the world. 
Any visitor is allowed to go all over these mills, accompanied 
by an intelligent guide, who will accept no gratuity for 
his services. From their level gravelled roof he can survey 
and admire a splendid prospect, where the great river winds 
its tortuous course, and only a few miles away stands the city 
of St. Paul, perhaps the most modern and most flourishing 
of rising cities in the American North-West. At Niagara, 
only 80ft. of its fall is utilised for driving turbines, and this seems 
about the limit that cast iron wheels of large size can endure. 
The writer saw one turbine in which the first wheel had 
been broken to pieces by the current; a second stronger wheel was 
then working cracked; and a third, still stronger, was pro- 
vided for the next breakdown. Between these rough Niagara 
turbines and the well-made machinery at Lowell there is as great 
a difference as between similar classes of English work, and it is 
quite an error to suppose that American work must necessarily be 
cheaper than that of equal quality made in this country. Indeed, 
considering wages and cost of material, the thing is altogether 
impossible. Adequately to describe the vast industries of Lowell, 
the splendid engines by which their deficient water power is supple- 
mented, the system of belt driving, and method for extinguishing 
or escaping from fire, would require an entire evening devoted to 
the task. But that which most strikes an English visitor accus- 
tomed to the mill hands of Lancashire and Yorkshire is the 
superior appearance of a similar class at Lowell. This subject, 
however, has so recently been treated by Mr. J. S. Jeans, in a 
paper read before the Statistical Society, and by Mr. Pidgeon, in 
his elaborate essay ‘‘On Labour and Wages in America,” published 
in the Journal of the Society of Arts of January 23rd, that it is 
unnecessary to do more than direct attention to it here; conclud- 
ing, however, with the reflection that it would conduce greatly to 
the advantage of our own people if the high tone which still 
lingers around Lowell, in spite of an overwhelming immigration of 
— and Irish labour, could in some degree become acclimatised 
at home. 

Mines and mining.—The wealth of mineral deposits in the 
mountain areas of Canada and of the United States can hardly be 
exaggerated, and although disastrous results have followed the 
hopes of some sanguine speculators, yet very many fortunes have 
been made by successful operations in those regions. All along the 

Rocky Mountains range there are spots where abundant minerals 
of a profitable description are to be found, nearly all those who were 
early in the field have become prosperous, and such once rough 
mining camps as Butte, in Idaho, and Leadville, in Colorado, have 
developed into considerable towns. Helena, the capital of Montana, 
is actually built upon worked-out debris of a valuable gold mine, 
and in the mountains some twenty miles further north the writer 
had an opportunity of visiting the Montana gold mines, better 
known there as the “Drumlummon.” It is situated at the upper 
end of a long gulch, in which every stone of the mountain stream 
seems to have been overturned in search of gold, and has recently 
been provided with new stamping machinery and powerful engines 
fade in California, Rut as the usual process for extracting gold 








by amalgamation with mercury is followed, there is nothing special 
to notice. But of more interest than any single place can possess 
is the crowded assembly of mining enterprises which centre around 
the lofty city of Leadville, in Colorado. Standing at an elevation 
of 10,150ft. above sea level, inan atmosphere of the utmost purity, 
having an average pressure of no more than ten pounds per square 
inch, this city has grown from five-and-twenty log cabins in 1878, 
to become the most extensive mining camp in the world. Probably 
no other spot can be named which has returned so large a profit to 
those who have settled there. Denver, the beautiful metropolis of 
Colorado, owes its prosperity mainly to Leadville, and though now 
the great ‘“‘boom ” has expended itself and competition has lowered 
the miner’s profits, yet a continuous flow of wealth steadily descends 
from the mountainous sides of the “‘continental divide,” and the 
“ city of the clouds” still pours its abounding riches on the plains 
below. To its west are lofty snow-covered peaks of the Saguache 
Mountains, and to its east are the Mosquito range, overlooking the 
city at elevations from 12,000ft. to 13,500ft. above sea level, while 
in a wide plateau between these hills run the quiet waters of the 

river. Some ten miles away are the lovely Twin Lakes— 
a cool summer retreat from the sultry plains of Colorado; while, 
barring the road towards Leadville, stand a succession of consider- 
able hills, which form the oo ae glacial moraine known to exist. 
This country abounds not only with eh mae ge of sport to the 
hunter or profit to the adventurer, but with scientific interest 
to the geologist and student of nature. The number and varieties 
of its ores renders the neighbourhood of Leadville one of especial 
interest to both classes, for there are concentrated many different 
minerals, aay scattered over far wider stretches of country. 

an 


The prevailing most important ore is argentiferous galena, with 
its products, cerussite—carbonate of lead—and k syrite 


—or chloride of silver. Lead is also found as anglesite—or sulphite 
and pyrmorphite—or phosphate—and occasionally as oxide. Silver 
occurs frequently in the form of chloro-bromide, sometimes chloro- 
iodide sulphuret or in a native state. Gold, zinc, arsenic, antimony 
copper, bismuth and iron, are also found in Leadville, over a total 
area of ore-producing districts of about 225,000,000 square feet, and 
some of these ores are of extraordinary richness. For example, 
much sulphide ore found in ‘‘Seller’s mine” has a thickness of 135ft. 
and contains 200 ounces of silver to the ton. The writer spent two 
hours down this mine, and no sight can be more impressive than is 
seen ina walk along tunnels cut in every direction through dazzling 
masses of this vast mineral deposit. Smelting to a considerable 
extent is carried on at Leadville, and it has been noticed that owing 
to the high altitude, lead compounds possess an unusual volatility. 
There are also large smelting works at Pueblo and Denver. So far 
as mining machinery is concerned, it is of the most primitive 
description. Their crushing machinery and stamps are similar to 
those used at home, and in steam engines or pumping machinery 
there is nothing worthy of special notice. 

General remarks upon American machinery.—It would be 
impossible within the time at our present disposal to name a 
thousandth part of the things that abound in every direction to 
interest an engineer. Chicago, with its vast elevators for storing 
grain, and its long rope-driven tramways, or the vast manufactur- 
ing industries of Lowell, would each repay weeks of study. Even 
a description of the works of Mr. Corliss, at Providence, might be 
expanded into a large volume. But apart from these things, which 
can be seen at any time, there were last year several interesting 
exhibitions of mechanical appliances—one at New York, two at 
Boston, and one at Denver—besides a superb show of electrical 
machinery at Philadelphia. To see the marble streets of that 
splendid city, light as day during the sultry nights, while an 
unceasing tinkling of tram bells went on for 168 hours every week 
without a moment’s pause. To sce the crowds that thronged its 
busy avenues, and the numbers that lined its wharves or filled its 
ferry boats, the city seemed a very centre of life and unresting 
activity. Then it contains extensive engineering establishments, 
such as the Baldwin Locomotive Works, or Messrs. Seller's well- 
known tool manufactory, and the Southworks Works, there is the 
original home from whence came high-speed engines. Time fails 
for more than a mere mention of these sights, but a few words on 
the employment of electricity may be given. It is most noticeable 
how much better all electric lighting is managed in America than 
here; one never sees those utter failures which so many companies 
have had to deplore, due probably to their interests being more 
absorbed with shares than science. Even in far-off Helena and at 
the Salt Lake city there are fine illustrations of electric lighting, 
while the brilliant crown that sheds a lovely light from the dome 
of the Capitol at Washington seems an emblem of the glory of 
science at the feet of liberty. But the attractive subject of 
electricity would lead us far away from present objects, and it will 
be well to pay some little attention to another very important 
subject, that of the general 

Design of machinery.—The direct adaptation of tools to their 
intended purpose is very noticeable in all American machinery. 
In their planing machines, for example, everything is done to 
facilitate the attendant’s labours by numerous little devices. The 
handles are arranged already for his use; and as the table runs 
quickly back, its catch strikes against an elastic lever, and so moves 
the narrow belt with the utmost quietness and only about half the 
distance needed for an English machine. Then this action puts a 
friction pawl into gear, and it deliberately advances the tool for 
another cut. The driving pulleys of these machines are ranged 
along the side, so they need not be placed across the line of main 
shafting as with ours, and, altogether, this one example might 
serve as @ text for a long dissertation upon the art of intelligent 
design, more particularly as contrasted with the clumsy planing 
machines which satisfy people here. Indeed, at one works the 
proprietor showed the writer an American machine for a different 
purpose, that was working well and with the utmost silence; while, 
not far away, was another doing corresponding work, and bearing 
the name of a large firm in this country. This latter was creating 
a deafening noise, and d as if trating its energies upon 
self-destruction every few minutes. A barbarous design, most 
appropriately named by its owner, as we left it, ‘‘ Brute Force and 
Ign ” In setting out manufacturing establishments of the 
best class in America, one cannot fail to notice that the object kept 
steadily in view is the need of cheap production with the disadvan- 
tage of expensive labour; and to this end the original first cost of 

hinery is idered of far less importance than any diminution 
of its productiveness, for that would be a continual drain upon 
profits. Settling the commercial aspects of any manufacturing 
concern may not lie strictly within the province of an engineer, 
but it ought to receive from him an amount of attention equal to 
its importance. That point where interest on first cost balances 
annual expenditure can be determined by very simple calculations, 
for if we assume capital all to be borrowed, and the machinery 
constantly in full work for fifty hours a week; and further, that a 
return of 10 per cent. per annum just covers interest, repairs, and 
depreciation, then it follows that unless an investment gives more 
than 10 per cent. itis not worth making. All excess over such 
interest mes clear profit, and is frequently found enough to 
justify an opinion that no investment yields so high a retu:n as 
first-rate machinery fully employed; and this is further illustrated 
by the old Lancashire saying that it is always worth investing 
£1000 to save the annual cost of one man’s labour. Those who 
commence doing everything which imperfect knowledge considers 
cheap are little aware how wide-spreading are the consequences of 
such an opinion being entertained by themselves and communicated 
to their workpeople. That idea not only saps the foundations of 
permanent success, but also poisons the springs of all honest deal- 
ing. It acts by the force of an evil example, and constantly depre- 
ciatés the quality of manufactures. Many of our goodsare already 
nearly driven out of foreign markets in spite of our immeasurable 
advantages, and are being replaced by the productions of America 
and other foreign countries. If there is much to.see and admire in 
Canada and the United States, there is nothing more worthy of 
imitation than the 1 ere which prevails there to so large an 
extent, of having the best of everything, whatever it may seem to 











cost—a system which ensures prosperity to trade, self-respect to 
the manufacturer, and one that is consonant not only with the 
sound principles of political economy, but also with ordinary 
common sense. Some people seem imbued with an idea that any- 
thing said in praise of either American or of foreign workmanship 
involves an unpatriotic distinction of what we produce at home. 
This is a very narrow view of things, for without having any 
sympathy with that cosmopolitan philanthropy which exalts every 
country at the expense of our own, it is plain that we can never 
indulge a generous ambition, nor aspire to lead the van of progress, 
if we shut our eyes wilfully to what goes on in the world around. 
There are no countries from which we can more fairly take example 
than those whose original inhabitants came from this. America 
has been peopled by the more energetic of our own race, who now 
a country of marvellous internal resources. By the help 
of their laws, and to their enormous gain, new inventions are 
eagerly sought after, and talent meets great encouragement. There 
a man does not need to labour for many long years in perfecting an 
invention, taking the doubtful protection of those statutes of limi- 
tation, called our Patent Laws, only at last to find his ideas 
appropriated by another—a pirate who takes undue advantage of 
the numerous pitfalls by which an inventor is encompassed. And 
for another reason, it is no wonder that foreign countries get ahead 
of us, when even their Governments wisely encourage every new 
departure, every improvement in existing methods. With them 
there is little of that nervous timidity about anything out of the 
beaten track, and none of that provoking interference due to the 
conceited half-knowledge of those who have learnt enough engi- 
neering to meddle with and spoil what they cannot understand, 
Ab: , engineers are more fully trusted than here, and they are 
therefore more free to obey the sound maxims—Make first sure of 
those general principles you intend to apply; then trust them 
implicitly ; and, finally, never be afraid to carry them out, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—William H. Meadus, assistant 
engineer, to the Crocodile ; Andrew Watt, chief engineer, to the 
Pembroxe, for service in the Hydra; Alfred Palmer, engineer, to 
the Mariner; and F. M. D. Spry, assistant engineer, additional, to 
the Raleigh. 

Coventry SEWAGE. —The Town Council of Coventry have 
decided to considerably enlarge the sewage works of their city to 
meet increase in population, and have instructed Mr. Melliss, C.E., 
to carry out the work. The sewage of Coventry has been for the 
last ten years dealt with by a combined system of chemical preci- 
pitation with filtration through land; and the operations have 
given general satisfaction. 

Raitway Extension.—The London and North-Western Rail- 
way Company opened a double line branch railway, about eight 
miles in length, extending from Plattbridge, Wigan, to Pennington, 
near Kenyon Junction, on the 9th inst. The line passes through 
a large coal-mining district, and will be used for all mineral trattio 
for Manchester and the south, thus relieving the Wigan depdt, 
through which it formerly passed. 

Srreet’s INDIAN AND COLONIAL MERCANTILE DIREcTORY, 
1884-5.—The tenth issue of this now well-known directory has 
been published by Messrs. Street and Co., of Cornhill. Each year 
adds to the completeness of this directory of the England beyond 
our shores, not only in the letterpress, but in the excellent maps 
which accompany it. Preceding the directory section of each 
colony is a concise account of the features, geographical and com- 
mercial, and in fact it is now so complete a directory that it enables 
us to feel as much at home in these wide world-separated places 
as when looking up a name or address in the Directory of London. 
The topographical and statistical information given, and revised 
each year, adds the character of a gazetteer to the claims of the 
book, and makes it not only of great value to all having commer- 
cial relations with India, and all the small and the large colonies, 
but to others who for any purpose require recent information under 
any of the many heads. 

Svaxm™ anp Berper WATER Prire.—The following letter has 
been published :—“‘ Sir,—Will you allow me to send you the facts 
regarding the above line, about which there have appeared varied 
reports? Dr. Tweddle and myself, representing Messrs. John 
Russell and Co., of Walsall, brought under the consideration of 
the War-office this time last year the idea of laying a pipe line to 
convey water across the desert. The subject was considered, and 
Dr. Tweddle and I were asked if we would lay three miles of pipe 
at Aldershot, to be at our own risk should it prove a failure. This 
was done last spring, the experiment proving perfectly successful. 
The Director-General of Contracts entered into a.contract last 
week for the supply of the requisite plant for laying fifty miles, 
being the first section of the proposed line in Egypt. The whole 
plant will be manufactured in England, with the exception of six 
pumps, which we believed could not be manufactured in this 
country within the time specified in the contract. Dr. Tweddle, 
knowing the pumps were in stock in New York, therefore ordered 
them to be shipped at once. However, in case of future require- 
ments for this line, there can be no reason why everything 
necessary should not be manufactured in England, provided that 
sufficient time is allowed. I remain, Sir, your obedient servant, 
CHARLES Epwarps. Messrs. John Russell and Co. (Limited), 
head offices, 145, Queen Victoria-street, E.O.” 


Tue INSTITUTION OF PERMANENT Way _ INsPEcToRS. — A 
sectional meeting of this Institution was held at Bradford on 
Saturday evening. There was a good attend > luding 
visitors from various centres. The chairman called attention to the 
importance of a thorough knowledge of the duties which devolve 
upon persons in their particular profession, and having mentioned 
the fact that persons who fill similar situations have often very 
different ideas of how and when various duties should be performed, 
he said it was his impression that if the Institution did nothing 
more than promote and facilitate an interchange of ideas, it would 
be of great value, and would teach members that however much 
they might know, they had much more to learn. After other 
interesting remarks, he said although he was getting advanced in 
life, and would soon have to put off the armour, he would at all 
times be pleased to assist any object like the Institution of Per- 

t Way I tors which had for its aim the advancement of 
the younger portion of the community. He then called upon one 
of the founders to explain, for the benefit of the younger members 
present, the purpose of the Institution. This was very efficiently 
done, and amongst other remarks the speaker said one great 
object as regards this life should be the attainment of an efficient 
knowledge of the best means net only of doing their duties well, 
but also in the most i possible ; as a law not to 
be overlooked was the fact that the employers’ interest was the 
employés’ also, for unless the one succeeded, the other could not 
expect to attain the amount of success he would otherwise attain. 
He also wished to impress upon each member the obligation he was 
under to convey any special technical knowledge he might possess 
to his fellow members if required, and concluded by remarking that 
it was no use any person endeavouring to become a member think- 
ing it was a trades union, or in any way similar to one, as it was 
in most respects quite the reverse. In fact the great aim of each 
member should be to make himself a better servant to his em- 
ployers, and to put more technical training into his work; and 
they who might join with the thought that they were joining an 
institution which had for its objects agitation, &c., would find 
themselves greatly deceived. The following persons were then 
elected ;—Mr. Alfred Ivins, inspector, Great Western Railway, 
Dorchester, as Member; Mr. Clarke White, inspector, 
Midland Railway, Hellifield, as Member; and Mr. H. Elliott, 
inspector, Great Southern and Western of Ireland, Tipperary, as- 
Asssociate, A considerable amount of other business was then 
gone through, and the meeting concluded with the usual votes of 
thanks, ~~ 
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N -—Messrs. Gero_p and Co., Booksellers, 

LEIPSIC,—A, Twietmeyer, Bookseller. 

NEW YORK.—Tue Witmer and Rocrrs News Company, 
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PUBLISHER'S NOTIOE, 


*,* With this week's number is issued as a Supplement, a Two-page 
Engraving of Tank Locomotive for Metropolitan Trafic, Great 
astern Railway. Every copy as issued by the Publisher contains 
this Supplement, and subscribers are requested to notify the fact 
should they not receive it. 











TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 


TB. H —Cannot answer the question, 


Prestissimo,— We think that your idea is quite impracticable. 
CONSTANT SUBSORIBER.— You have Jorgotten to enclose the sketch referred to 
in your letter. 


Fusscrizer (Ballina),—Address the Secretary, 9, Conduit-street, London, W. 
M. A.—As action and reaction are equal and opposite, the total effort on the 
cylinder cover is precisely equal to the total effort on the piston. If the 
effort on the latter is 30,000 1b., the effort on the yormer will Le the same. 





SCREW MIXTURE, 
(To the Editor of The Engineer.) 


Sir,—Can any reader give me the address of a firm supplying an article 
called the Astbury screwing mixture? VuLca 





PACKING GROCERIES. 
(To the Editor of The Eagineer.) 

Sir,—Can any reader give me the names of makers of machinery for 
packing groceries, such as tea, coffee, sugar, and such like, automatically 
into paper, and also gumming these packages at the same time? 

Manchester, March 11th. Exquirer. 





THE HEATING POWER OF ELECTRICAL CURRENTS. 
(To the Editor of The Engineer.) 

Sir,—Will any correspondent tell me where I can find a formula for 
the temperature due te a given current under the following condi- 
tions? I have a wire whose resistance is 7; [ transmit a given current 
y, and I get a temperaturet, Butas¢ rises, x is augmented, and becomes, 
let us say, 2). This angments ¢, which in turn augments «, and at last a 
point must be reached when y is diminished. We shall then have 
equilibrium. I want to be able to calculate the conditions of equili- 
brium. Let me suppose that z = 3 ohms, that y = 14 amptres with 
a potential of 50 volts, the maximum temperature is not toexceed 800 deg. 
Fah. in a German silver wire resistance, what is the smallest resistance 
coil I can use in safety? 

I cannot find any information of service on this point, all books on elec- 
tricity dealing with conditions where the temperature has to be kept low, 
Now I want to heat certain coils to 800 dey. under the conditions stated, 
They will be exposed to currents of gas, which they are intended to heat ; 
but to siraplify matters, it may be assumed that the coils stand on a table 
in a laboratory the temperature of which is 60 deg. CALoRIc, 

London, March 11th. 
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MEETINGS NEXT WEEK. 

Tae INSTITUTION OF CiviL EncinrERs.—Tuesday, March 17th, at 8 p.m.: 
Ordinary meeting. Paper to be further discussed, ‘‘ The Construction of 
Locomotive Engines, and some Results of their Working on the London, 
Brighton, and South Coast Railway,” by Mr. Wm. Stroudley, M. Inst. C.E. 
Thursday, March 19th, at 8 p.m.: Special meeting. Fourth lecture “On 
the Theory and Practice of Hydromechanics "—Subject : “‘ Inland Navi- 
gation,” by Sir Chas. A. Hartley, K.C.M.G., F.R.S.E., M. Inst. C.E. 

IxstiTuTION OF MECHANICAL Enorneers. — Friday, March 20th, at 
7.30 p.m.: Ordinary general meeting. The following papers will be read 
and discussed :—‘‘On Recent Improvements in Wood-cutting Machinery,” 
by Mr. George Richards, of Manchester—adjourned discussion. Do. 
scription of the Tower Spherical Engine,” by Mr. R. Hammersley 
Heenan, of Manchester. ‘‘On the History of Paddle-wheel Steam Navi- 
gation,” by Mr. Henry Sandham, of London. 

Royat MeveoroLoaicaL Socrery.—Wednesday, March 18th, at 7 p.m.: 
Ordinary meeting. Papers to be read:—‘‘ Notes on Sunshine Records,” 
hy Mr. Robert H. Scott, M.A., F.R.S., President. ‘ Results of Meteoro- 
logical Observations made at San Paulo, Brazil, 1879-1883,” by the late 
Mr. Henry B. Joyner, M. Inst. C.E., F.R. Met. Soc. Exhibition of Sun- 
shine recorders and radiation instruments, and of such new instruments 
aa have been invented and first constructed since the last exhibition. 

ffoctety oF ArTs.—Monday, March 16th, at 8 p.m.: Cantor Lectures, 
*Garving and Furniture,” by Mr. J. Hungerford Pollen. Lecture II. 
The pt, Bere Tuesday, March 17th, at 8 p.m.: Foreign and Colonial 
Section. “The Congo and the Conf , in Ref to C c 
Geography,” by © d , R.N., C.B. Wednesday, March 
18th, at 8 p.m.: Fifteenth ordinary meeting. ‘The Rivers Pollution 
Bill,” by Mr. J, Willis-Bund, Lord Alfred 8. Churchill, Vice-President 
of the Society, will preside. 
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THE SUAKIM-BERBER RAILWAY. 

SEVERAL questions begin to crop up concerning the 
Suakim-Berber Railway—questions of much more im- 
portance than the puerile interrogations put to the 
Government concerning the status of Mr. Bagnall and 
his politics, intended to ascertain whether he was a 
fit and proper person to be entrusted with the con- 
struction of five 18in, gauge locomotives. The first 

int that presents itself for consideration is why is the 

uakim-Berber Railway going to be made. The only 
answer to this has been supplied by Lord Hartington, who 
said on Monday night, in moving the supplementary army 
estimates :—‘ It will be undertaken as a military work, 
and in aid of a military object. In the event of a com- 
bined operation by way of the Nile and by Suakim and 
Berber on Khartoum, the construction of the railway if 
gan as far as Berber would be an enormous advantage. 

f it were constructed I think it would go very far to 
insure the absolute success of such an operation. If that 
is not possible under the conditions in which we are placed, 
the construction for a smaller distance will be, I admit, a 
less, but still a distinct and substantial advantage. The 
country which intervenes between Suakim and Berber, 
although it contains a certain number of wells, is a desert. 
The first portion of it isa mountainous and rocky country ; 
the last portion of it—at least 100 miles of it—is sandy ; 
but through the whole length of the route it is but indif- 
ferently supplied with water, and affords no provision or 
supply for an army marching through it. Lord Wolseley 
has recently estimated the loss of camels in desert march- 
ing at 5 per cent. for every 100 miles. It is obvious, 
therefore, I think, that every mile this railway is con- 
structed from Suakim will be of immense advantage to 
any force that is advancing from Suakim in the direction 
of the Nile. Even in the event of the Suakim route to 
Berber not being used at all, still for the purposes of 
supplying troops which will have to occupy positions in 
this portion of the country to prevent the renewed concen- 
tration of troops under Osman Digna, it will be of the 
greatest possible advantage, and, in my opinion, almost of 
absolute necessity. The terms of the agreement which 
has been made with the contractors, Messrs. Lucas and 
Aird, are before the Committee. From them the Com- 
mittee will see that the character of this work is purely 
military. It is to be carried on for military purposes, 
under military supervision, in accordance with and in 
subordination to military requirements.” 

Now for the object in view a line 4ft. 8}in. gauge is 
altogether too wide. The railway is intended to convey 
troops and stores into the heart of Africa; and it is of the 
utmost importance that it should be laid with the greatest 
despatch. The larger the various parts are, and the 
greater the weight for any given distance, the more 
troublesome will it be to get materials up to the front and 
tolaythem. In the matter of sleepers alone the difference 
in quantity between a line 2ft. Gin, wide and a line 4ft. 8}in. 
wide is about three to one ; for the sleepers are in the wide 
railway nearly twice as long as in the narrow, while their 
weight perfoot runismuch greater. Wehave heard it argued 
that it is quite as easy to lay the wide as the narrow gauge, 
provided there are hands enough available for the work. 
This proposition will not commend itself to engineers, 
We have already explained what could be done with a 
narrow-gauge road, and we have shown that the difference 
between such a light railway as we suggest and no railway 
at all is practically infinitely in favour of the railway; and 
we may add that the difference between a broad gauge 
and a narrow gauge, when there are no heavy guns to be 
carried, is vineale so small that it may be neglected. 
If the railway is intended to be permanent and not wanted 
at once, then by all means let it be broad gauge. If it is 
wanted in a hurry for purely military purposes, let it be 
narrow gauge. 

So much for the question why it is to be made and what 
the gauge of the Suakim-Berber Railway should be. Now 
let us consider whether it will be made at all. On this 
point we have the gravest doubts. Let the reader imagine 
the construction of a railway from London to Holyhead, over 
a route which has never been properly surveyed, in the face 
of a vigorous and p sonaaot enemy, and under a tropical 
sun, Is it for a moment likely that such a road can be 
laid at the rate of more than one mile a day—is it likely 
it can be made at that rate? There can be no section 
work. The line cannot be begun in several places at once, 
because there are no means of getting stores and supplies 
save the line itself. At one milea day, 260 days, or at least 
eight months, will be occupied; but the road will be wanted 
certainly in the early autumn for military purposes—that 
is to say in August. The question is, Will it be 
worth having in eight months for military purposes? 
There may be two opinions on this point. It seems 
clear, however, that by adopting a broad gauge the 
Government have done all in their power to retard the 
construction of the road on which they apparently depend 
for ultimate success. The railway ought to have ert 
made long ago. At the very outbreak of the war it ought 
to have been seen that the construction of a railway would 
have saved an expenditure of millions, besides hosts of 
lives. It was not made, and the conclusion is forced on us 
that it is to be made now not because the Government or 
their military advisers have any great faith in it, but on a 
“ something-had-to-be-done-you-know ” policy. 

Another important question is, How is the line to be 
made? It is proposed to employ native labour. This is 
wise ; indeed, it seems that it would be absolutely impos- 
sible to dispense with it. When the temperature rises to 
120 deg. in tents, it is quite out of the question for white 
men to think of working in the sun. Not many persons 
have, we think, quite realised what the heat in the 
Soudan is. Let it be remembered that it is within the 


} tropics—that Suakim is on the Red Sea, proverbial for its 





high temperature—and then imagine what an arid glowing 
desert must be. We confess we regard with the utmost 
doubt the feasibility of constructing the line at any but 
an extremely slow pace during the summer ; and if it is 
not made at once, events move so rapidly in Egypt that 
it is not easy to believe that it will be made at all. It 
appears to us that the Government are throwing away a 
substance for a shadow. The great obstacle to movement 
across the desert is that wheeled vehicles cannot be used. 
But with a railway, 2ft. 6in. gauge, laid on the sand, the 
difficulty would be at once overcome. Let it even be 
supposed that the road thus laid was so rough and so light 
that a steam engine could not be used on it ; it would still 
be possible to run cars on it which could contain stores 
and ammunition, which cars could be pushed by native 
labour, or even by the soldiers. As we have already 
shown, that must be a bad road indeed on which a speci- 
ally constructed engine would not work ; but, putting this 
on one side, it is enough to imagine the advantages pos- 
sessed by troops marching with all their stores, invalided 
men, &c., in wheeled vehicles, and men compelled to carry 
on camels everything down to the smallest necessaries 
of life. The difference is so great that we would 
even now urge on the Government the prudence 
of abandoning, for the present at all events, the broad- 
gauge road, and extending the 18in. road which is to be 
laid down in the immediate neighbourhood of Suakim. 
Although such a road is too narrow, it would still be wide 
enough to render a march possible, which without it could 
not be undertaken. The theory is, of course, that as the 
march will not take place until the autumn, there is plenty 
of time to make a broad-gauge road. ‘This is another 
point on which we believetheGovernmentarein error. They 
have been too late throughout the whole Egyptian muddle, 
and the Suakim-Berber Railway promises to add another to 
the long list of mistakes they have committed. Engineers 
and contractors can do wonders, but they cannot work mira- 
cles; and it will be little short of a miracle if a broad gauge 
line from Suakim to Berber is completed this year. 


THE SHELL EXPLOSION AT SHOEBURYNESS, 


Sir Cuartes ArsutHnor’s Committee have not, we 
understand, quite concluded their inquiry as to the cause 
of the accident at Shoeburyness, but so much has now been 
brought out on the inquest that there seems no reason to 
delay anything that need be said on the matter. The 
subject is specially painful, but in justice to those con- 
cerned direct), as well as to all who may be indirectly 
interested in such questions from being at times engaged 
in gunnery exercises, it is necessary that it should be fairly 
discussed. It should be understood that Colonel Lyon, 
who had been Superintendent of the Royal Laboratory 
for five years, had designed a fuse intended to act on graze, 
and therefore of a quick, sensitive description. Having 
completed the term of his appointment, he had received a 
command at Portsmouth; and before proceeding thither, 
he went to Shoeburyness to complete some trials with his 
fuse. The fuse acted well with certain muzzle-loading 
guns, and it was thought desirable to try it, screwed in 
the base of a common shell, for a Gin. breech-loading 
gun. Hence it came that the shell was standing 
vertically on its apex, and Colonel Lyon, Captain 
Goold Adams, Mr. Lowe, the assistant manager of the 
Royal Laboratory, Sergeant-Major Daykin, and Gunner 
Allen were close round the shell ; Colonel Fox-Strangways, 
Mr. Rance, and others a little further away. When the 
shell exploded, therefore, it acted in the most fatal manner 
possible; for those standing round it were brought into 
the closest proximity, and the fuse was not merely put in 
action by the displacement of the pellet, as would be the 
case were the shell base down, but caused to explode, firing 
instantly the bursting charge of 9lb. of powder. Mr, 
Lowe, in a wonderful way, escaped all serious injury, and 
his evidence as an expert is naturally very much more 
valuable than any that can generally be obtained in such 
acase. He states that he screwed the fuse in, and that 
Captain Goold Adams placed a lead dise over it, and 
directed Sergeant-Major Daykin to tap it very gently all 
round; then the explosion took place. He added that he 
thought that there was no blame attributable to any one; 
that it took some time for a new fuse “to develope all its 
excentricities.” The fuse itself may be described as con- 
taining a pellet, which moved like a piston in the body of 
the fuse, and on its advance to one end brought a needle 
and patch of percussion powder in contact with one 
another, and so exploded the bursting charge of the 
shell. This pellet was suspended by means of nine balls, 
which were situated in holes drilled radially through 
the side of the fuse and into the pellet for a 
short distance—that is, sufficiently far to allow the 
balls to enter about half way into the pellet, while 
moving in the opposite direction they may roll into the 
fuse body entirely. Any ball remaining at the pellet end 
of the hole half in pellet and half in fuse body prevents all 
motion. This can not take place with all of the balls-at 
the same time; but the intention of the fuse is that in 
every possible position some balls should be thus home in 
the pellet. This end is secured as follows:—Considering 
the fuse as standing vertically, three of the radial holes are 
inclined downwards into the pellet, so that in these the 
balls—in the position assumed—would be half in pellet 
and half in fuse wall; three are horizontal, and in these 
the balls might be in any position; while three incline 
upwards from fuse wall into pellet. In these the balls 
would roll clear of the pellet, and in this position they 
would not prevent the pellet from moving, which would 
therefore depend on its hold on the other balls. If the 
fuse were reversed, of course the condition of the balls 
would also be reversed, and the balls we have described 
as away in fuse body would be home on the pellet. 
It was found that these balls acted so completely 
that Colonel. Lyon was able to throw the fuses 
violently on to the floor or use any test that occurred 
to him without displacing the pellet, because some balls 
were always home in every position. Directly the shell 
rotated, however, at its high velocity in flight, centrifugal 


force threw all the pellets well into the sides of the fuse, 
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and the pellet was free to act on the slightest check. Mr. 
Lowe observed that the fuse was in the position above con- 
templated, when the three balls in horizontal channels and 
three in inclined ones might act, and he thought the former 
had probably been moved outwards by the rotation of screw- 
ing in the fuse, and that the tapping must have caused the 
three remaining balls to jump sufficiently to free the pellet, 
which descended and exploded the shell. For service we 
believe a safety pin would have been fitted to this fuse. 
Such a pin, if removed only as the shell enters the bore, 
may be made to afford great security, and in sensitive fuses 
is a most desirable addition. In the case before us the 
fuses had been just completed, and it was thought safe to 
fire them experimentally as they stood. 

The cause of this fatal accident, then, is not difficult to 
trace. It is most desirable, however, to point out that the 
experiment was quite an exceptional one, and the danger 
not one which accompanies artillery practice under ordi- 
nary service conditions. Men who are investigating in 
any branch of science frequently incur risks beyond those 
of ordinary men, because operations performed for the 
first time are always liable to unexpected contingencies. 
We have the case of an adaptation suggested on the 
_ to complete a series of trials, and this is exactly 
the sort of incident that draws men who are keenly in- 
terested in their work into unforeseen danger. When 
the danger is over it is often easy to see how to 
ee it for the future, and this case is no exception. 

ith wooden time fuses small blowing charges have fre- 
quently been employed in shells to show when the fuse acted 
without bursting the shell at all. Percussion fuses screwed 
into shells in the ordinary manner, however, cannot be 
ejected by a blowing charge. Hence full bursting charges 
have been employed, and the shells themselves burst as on 
service. It is, however, now thought feasible to pre 
shells specially forexperimental purposesby weakening them 
in the region of the fuse hole, and opening them by a com- 
paratively insignificant charge of powder. It may be confi- 
dently said then, that experimental practice may for the 
future be guaranteed against such an accident as that 
which we now have to deplore, even should a fuse of new 
construction behave in some unexpected way. Ordi 
service firing is not, or certainly ought not, as we have nes f 
to be liable to this class of atcident, for everything experi- 
mental ought to be thoroughly tried before it is introduced 
into the service. 

With regard to the danger besetting the use of percus- 
sion fuses generally, General Boxer has written a letter to 
the Times, which appeared on Friday last, which deserves 
careful consideration. General Boxer, on this subject, is, 
of course, as high an authority as can be quoted. Indeed, 
he may be called the very highest, being celebrated both 
as an inventor and as the superintendent of the Royal 
Laboratory, which he did moreto mould than any other man. 
On the other hand, we may observe that, like many otherable 
inventors, he is apt to be asevere critic of the designsof others. 
General Boxer contends that all fuses containing detona- 
ting powder are too dangerous to be admissible in the 
service, and that the danger attending their use has 
greatly increased with the adoption of new type guns. 
This, briefiy, is what we understand to be General Boxer’s 

int. He himself had one time fuse which for use in a 

reech-loading gun was fitted with a hammer acting on 
detonating composition, because there was not sufficient 
windage to ignite the fuse by means of the flash of dis- 
charge. This detonator, however, was rather an unwillin 
expedient adopted by him to meet a case which he well 
never have allowed to arise had he had his own way, for, 
as he says in the letter we refer to, he holds that “no gun 
except those exclusively required for armour piercing 
ought to be introduced into the service in which provision 
is not made for lighting the fuse by the flash of discharge.” 
The fuse, however, which he thus made, as it were, 
under protest, had a suspending wire twelve times as 
strong as some since employed. The powder in those 
days burnt rapidly, and the projectile at once bounded 
forward with a velocity sufficient to enable the inertia of 
the suspended striker to shear a comparatively thick wire 
—such a wire as gave tolerable safety in handling the fuse. 
With slow burning powder the shell moves much more 
gradually, hence in the fuses of earlier construction the 
strikers have no power to shear their suspending pins, and 
the fuses are not put in action, and so cannot fire the shells 
on impact. This, we believe, was the cause of many of 
the failures at Alexandria. It is easy to see, then, how 
much more difficult the problem is to deal with now, than 
when General Boxer was in the service. His plea that 
this should make us give fuses lit by fiash a fresh trial is 
a reasonable one ; at the same time there are many objec- 
tions, and we must decline to join with him in his con- 
clusion “that grave doubts must be entertained as 
to the ability of the gunnery authorities to deal 
with these matters.” The question is difficult, and 
undoubtedly all the skill that can be brought to 
bear on the subject should be invited. Any desi 
of a fuse lit by flash or percussion submitted by 
General Boxer would deserve special attention, and we 
hope would command it. At the same time, it cannot be 
conceded that this fatal loss of seven lives proves the 
necessity of vetoing percussion powder in fuses. 
Curiously enough, about the same number of lives have 
been sacrificed in two former laboratory accidents. About 
1846 seven men, in a building now replaced by the brass 
foundry, were killed by the ignition of fuse composition, 
when breaking up old fuses, made in about the year 1700, 
we believe. These were the simplest form of wooden fuse. 
In 1867 nearly the same number of boys—that is, six, or 
perhaps seven—were killed in making up the Boxer small- 
arm cartridge, since which time happily no accident 
approaching the present one in its disastrous results has 
occurred. The two last have undoubtedly owed their 
origin to the use of percussion powder. The first, of 
course, did not; nor was this element in any way con- 
nected with the great explosion of rockets in the marshes 
in the autumn of | 883. 

In 1867 there was evidence that a boy fired a cap 
thoughtlessly, and it would be monstrous to hold General 





Boxer to blame for the occurrence, but nevertheless it was 
easy to make arrangements for the future that put it out 
of the power of every thoughtless boy to explode a whole 
store of powder and destroy life on alarge scale, and obvi- 
ously such arrangements were equally possible before the 
accident. It would have been fairly logical, however, to 
argue that it was intolerable that thirty or forty lives 
should hang on the whim that might enter the head of 
any thoughtless lad, and hence to insist that the caps 
should never be brought into contact with the powder. 
General Boxer, however, devised arrangements to enable 
central fire cartridges containing cap and powder to be 
made without the frability to the danger that had caused 
the loss of so many lives. Percussion fuses also may be 
dealt with, we trust, satisfactorily. They have been in 
the service in considerable numbers since about 1860, 
now nearly a quarter of a century, and before that 
time in small numbers. Hitherto they have caused 
very few accidents, and there is no sufficient reason to 
conclude that the difficulty now caused by slow burning 
of the powder is insuperable. As above noticed, there is 
much to be worked out in connection with fuses. Some of 
the requirements are new, and others were thought 
of and yet not met in General Boxer’s day; for example, 
abroad, in firing at overhead cover it has been found 
that against hard materials shells rebound slightly 
and lose much of their effect before any known 
percussion fuse can act; hitherto a fuse of sufficientl 

quick action has been sought in vain. On the other hand, 
a trustworthy deferred action fuse to enable a shell 
to pass through thick armour before it explodes is one of 
the objects to which much attention has long been directed. 
As no one has fully met these wants in any country, it 
may in a sense be held that the gunnery authorities 


throughout the world are unable to deal with these | paragra 


matters. General Boxer can best support his strictures, 
however, by designing fuses for the various pu him- 
self. He never, we believe, designed a fuse that 
would meet the need Colonel Lyon sought to supply, and 
this and the armour deferred action fuse have been wants 
felt for many years. 

‘We trust that every possible lesson may be learned from 
this accident which has cost us so much, but we do not 
think that General Boxer shows us the proper light in 
which to regard it. 


THE TEACHING OF DYNAMICS. 

Ovr criticisms on the modern system, or want of system, 
of teaching dynamics have ~ ape in our pages in 
various ways for years. They have at last evoked a reply, 
which may almost be termed a defence, from a gentleman 
well fitted to represent teachers of dynamics as a 
His position as professor of mathematics in King’s 
College is sufficient guarantee that he represents at 
least one phase of modern thought as set forth in 
text books of dynamics, and we have great pleasure 
in directing the attention of our readers to a paper 
“On the Third Law of Motion,” which will be found 
on page 199. This article, we may explain, has been 
written as a commentary on an article on the same 
subject which ap in our issue of February 13th. 
Professor Hudson is no doubt aware that what he has 
written is liable to be criticised, and we have no reason to 
think that to honest criticism he can have any objection. 
The noblest object of science is the pursuit of truth; and 
discussion properly conducted does much to place truths 
before the world. We make no apology, therefore, to 
Professor Hudson for expressing our opinions concerning 
his very freely. 

To a at the beginning, Professor Hudson holds that 
“the difficulty met with in understanding the third law of 
motion is to be found in the popular and unscientific per- 
sonification of Force.” In the first place, we may remark, 
that we, at all events, never nel. that there was any 
difficulty in understanding the third law of motion, which 
says that action and reaction are equal and opposite. 
Professor Hudson combines Clerk-Maxwell’s definition of 
force with Professor Tait’s. With the first he holds that 
anything that changes motion is a Force, while with 
the latter he holds that Force is a rate. It will not 
escape our readers, however, that Professor Hudson has 
introduced a new and very subtle definition. Eluding the 
word Force, he says: “ A body, A, changes the motion of a 
body, B.” The italics are ours. He does not at first say 
how it changes the motion of B. Returning, however, to his 
opening statement, it will be seen that he apparently holds 

t Force is not a pushora pull. That, he says, is the popular 
and erroneous notion of it. No doubt the popular notion 
of Force is that the words Force and Stress are very nearly, 
if not quite, synonymous; and we will go so far as to say 
that, until a comparatively recent date, Force never was 
regarded in any other light than as a push, pull, effort, or 
stress. However, it is a matter of a 4 small moment for 
our AB gypes purpose what anyone but Newton consi- 
dered it, and to Newton, beyond all question, a force 
was a stress, effort, pull, or push. On this subject 
Newton was explicit. Lest any doubt should exist 
as to what he intended to convey by his third law, he 
explained it in the following words :—“ If a horse draw a 
body by means of a rope, the horse also is drawn, so to 
speak, towards the body; for the rope being strained 
equally in both directions, draws the horse toward the 
body as well as the body toward the horse.” Epigram- 
matically he laid it down, wt tensio si vis. Newton never 
for one moment ed force as a rate. Noone ever did 
before Professor Tait, to whom the credit, whatever it 
may be, of the definition is due. We have advanced over 
and over again in these the proposition that Force 
alone cannot be the cause of motion, using the word Force 
in the sense of stress or tension; and it was, perhaps, be- 
cause Clerk-Maxwell recognised this truth that he declined 
to regard Force as the cause of motion; and Tait, 
with the same idea, gave up Force altogether in 
any received sense, and started an entirely new definition 
of the word. Why he retained the word at all, 
indeed, it is difficult to say. We are then face to face 
with the fact that Newton, whatever else he meant, held 





that force was an effort, stress, pull, } iy or draw, for, as 
we have seen, he speaks of the “draw” of a horse on 
abody. But it is evident that if the stresses at work 
be equal and opposite, that no motion can take place by 
virtue of the stress; and accordingly people have jum 
to the conclusion that Newton’s third Ge is wrong, or that 
he meant something else ; and very little has been said 
about the law in text-books of dynamics, because it was 
felt that it involved difficulties which were best slurred 
over or let alone ; and finally, the law has been evaded, 
as we have seen. Thus, then, we join issue at 
the outset with Professor Hudson, and maintain that 
what he condemns as the popular notion of Force 
was Newton’s notion, and that Newton’s third law 
applies to stresses as well as to momentum. We 
have no exception to take to Professor Hudson’s state- 
ment concerning momentum. It is all quite true. 
Newton dealt with momentum; but he superadded it to 
what he had already said about the equality of pull, push, 
or draw. For after he has finished with his horse and 
body, he goes on: “Again, if any body impinge on another, 
whatever quantity of motion it communicates to that other 
it loses itself.” Professor Hudson wants, apparently, to 
limit Newton’s third law in its application to momentum, 
and to this we cannot for an instant consent. Newton 
held, not only that the momentum of a body was changed 
by the impact of another body, but that stresses were 
equal and opposite. In fact, the momentum proposition 
can only be true because the equality of stress proposition is 
true. Professor Hudson enunciates the momentum pro- 
ition, and says, “this is the third law of motion.” So 
it is; but not the whole of it. 

Professor Hudson having stated early in his paper that 
it is erroneous to regard force as a push, in his third 
ph uses the words, “ the push is a force.” Are we 
to assume that although a push may be a force, yet a force 
is not a push? Moreover, we are told in the next line that 
a force is the rate of change of momentum. Therefore a 
push is the rate of change of momentum. But let us take 
the whole passage. It illustrates the inextricable confu- 
sion of ideas inseparable from the modern system of teach- 
ing dynamics. “Two difficulties,” says Professor Hudson, 
“now arise. The first is, A and B may push one another 
without either of them experiencing any change of motion. 
How is this? The push is a force, and force is rate of change 
of momentum, and there is no change of momentum, and 
therefore no force.” We add the legitimate deduction which 
Professor Hudson has omitted, there is no push. Is not 
this a pretty syllogism? An arch pushes against its abut- 
ments, and this push is, says Professor Hudson, a force. 
But force is the rate of change of momentum, and inas- 


y. | much as the abutment does not move, there is no rate of 


change, and therefore no force, and consequently, to be 
logical, there is no push on the abutments. Professor 
Hudson does not, we suppose, mean this, but this is what 
his words mean, and no other deduction can be drawn 
than that which he has drawn from the idea that force 
has no existence save as a rate. Why not follow Tait to 
the bitter end, and say that force is but a name ? 

It is quite unnecessary to follow Professor Hudson step 
by step as he combats manfully with his difticulties— 
difficulties which are not of his making. But we cannot 
help calling attention to the statement beginning, “The 
answer to this is found in the principle of superposition. 
The whole change of momentum is zero, being compounded 
of the momentum that the push of the man would give if 
the ground were perfectly smooth, and of the equal and 
opposite momentum that the — of the ground would 
give if it could be supposed to act alone.” Does not 
reasoning such as this go on all fours with that which goes 
to prove that space is in certain regions curved, while 
four or more dimensions are ible in it? 

We come finally to the last difficulty. If action and 
reaction are equal and opposite, ary | does anything ever 
change its motion? We confess we have read with great 
pleasure what Professor Hudson has written on this sub- 
ject. We find in his words the fullest and most ample 
justification for all that we have ever written concernin 
the way in which dynamics are taught. Newton’s thirc 
law is too much for Professor Hudson, as it has been for 
scores of others. Let us take his own illustration—the 
horse and cart. Nothing could be happier, because it is 
Newton's. If, says Professor Hudson, the cart pulls the 
horse as much as the horse pulls the cart, why should 
the cart move! and he gives us the reason why 
This is it. The ground pushes the horse along, and 
the cart being fastened to him, must follow him. 
This, be it observed, is written in sober seriousness 
by a professor; and again we say that the blame 
must not be laid on him, but on his teachers, But 
even with the aid of ground which does that which all 
the experience of mankind shows that it does not do, Pro- 
fessor Hudson cannot extricate himself from the muddle 
in which he is involved. Tying the horse and cart 
together, he says that the ground pushes the cart one way 
and pushes the horse the other way; but it pushes the 
horse one way more than it pushes the cart the other 
way. Hence motion. But by Newton’s third law action 
and reaction are equal and opposite all round, and the 
horse pushes the ground just as much as the ground pushes 
him, so that the horse ought not to be able to nd sco 
Lest it may be said that we have forgotten the part 
played by the cart, we shall eliminate that vehicle alto- 

ether,and put the horse, minus cartand harness, on theroad. 
Now by Newton’s third law the ground pushes the horse no 
more than the horse pushes theground. Therefore the horse 
must remain a fixture. But if Professor Hudson is right, if 
we fasten a cart to him, he can immediately proceed. 
There is no possible escape from this deduction. It would 
seem, however, that the push of the ground is not, after 
all, sufficient to account fr the motion of the horse and 
cart. Professor Hudson is actually driven to assert that 
the pull at one end ofa trace must be greater than the 

ull at the other end, or no motion could take place. We 
find as much difficulty in attempting to combat this 
astounding statement as we should in arguing with 
a man who asserted that two and two made five. 
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Shall we ask Professor Hudson the old schoolboy 
puzzle? If two horses are fastened one at each end 
of a rope, and are driven in opposite directions, 
will the pull be that due to two horses or to one horse ? 
A correspondent asked us this week if the pressure in a 
cylinder being sustained by the piston as well as the 
cylinder cover, he was to consider the strain one-half on 
each. It is not more erroneous to assume that the pull at 
one end of arope can be greater than the pull at the other. 
It is, indeed, practically impossible to argue about such a 
point at all. Let us, however, put the proposition, as we 
understand it, in another form. We have three sections 
of trace. The first next the horse; the horse pulls this 
with a force x, and it resists with a force y, and x = y. 
Then we have the length of trace next the cart, and this 
pulls the cart with a force a, and the cart pulls it with 
the force b, and a=; but, says Professor Hudson, it 
does not follow that « = a. There is a link inter- 
vening between them which has at one end a pull = 2, 
and at the other end a pull = a. May we ask Professor 
Hudson to plot a curve showing what his notion is as to 
the dying away of the strain between the w end and 
the a end of this curve? and to simplify matters, we 
shall eliminate momentum altogether, assuming that 
the horse and cart are yet at rest, the horse simply leaning 
forward steadily against the collar, as railway horses do 
when they are starting a coach. It must not be forgotten 
that if a pull greater at one end of the rope or link than at 
the other be needed to maintain the motion of the cart, 
it is yet more necessary to initiate that motion. 

Nothing about the third law of Newton is, perhaps, 
more remarkable than the difficulties in which it has 
involved men who really ought to hold in their hands the 
key to the whole problem. At the proper time we 
shall say more on this point. For the present it 
must suffice to say that Newton spoke of what we now 
conveniently term stresses when he dealt with action 
and reaction. Stresses alone cannot produce motion, and 
are always equal and opposite. Force alone, whether a 
Stress or a rate, cannot cause motion, yet stress is a neces- 
sary concomitant of motion. Although a train could not 
follow an engine, or a cart follow a horse, without the aid 
of a drawbar or a trace, yet neither the drawbar nor the 
trace is the cause of motion. The only cause of motion 
is motion. The motion of the horse is not to be sought in 
the ground, which is a passive agent, the fulcrum of a 
lever, but in the vital energy of the horse; and as nothing 
can cause motion but motion, the vital energy of the horse 
is a mode of motion. The trace is but a means of establish- 
ing the equivalent of cohesion between the horse and the 
cart. The whole perplexity and difficulty and complication 
arise from the notion that stress causes motion. Let us 
go behind the stress, and ask ourselves what causes it. 





THE YORKSHIRE COAL TRADE, 


Art Rotherham on Monday the miners of South Yorkshire and 
West Yorkshire held a most important conference to decide the 
action to be taken in regard to the reduction of wages proposed 
by the employers. There were present 136 delegates represent- 
ing no fewer than 41,391 miners in all the different districts of 
the Yorkshire coal-field. Both sides have now spoken, and it is 
clear that unless some powerful third party succeeds in inducing 
the adoption of more moderate counsels, the beginning of April 
will find forty to fifty thousand pit-hands idle, and the 
raising of the famous Yorkshire coal suspended. This 
misfortune would be keenly felt in all the colliery villages 
as well as in the towns of the South Riding, for the 
evil effects of a conflict between capital and labour extend 
far beyond the persons immediately concerned. The village 
merchant is unable to get money from his customers, and he in 
turn cannot pay his wholesale merchant, who is crippled by the 
drying up of the small rivulets of cash which make up his river 
of capital. Children are either withdrawn from school or are 
sent there at the public expense. Those frugal miners who 
have saved against a rainy day find their little hoard exhausted ; 
those who have nothing are immediately destitute, and swell 
the paupers’ roll, as well as increase the crowd of mendicants on 
the highway and in the street. The position of the coalowners 
and the colliers is sharply defined, and as facts at present exist, 
there seems no common ground for any arrangement to be 
come to. Concession on either side might lead to a settle- 
ment; but in the present temper of the disputants, those 
who engage in compromise would engage in work as 
thankless as that of interfering in matrimonial squabbles. 
For the coalowners it is urged that the condition of the coal 
trade in 1882 did not justify an advance of 10 per cent., that 
affairs have become worse ever since, and that while the price 
has steadily decreased the business has also declined. Mr. 
Arthur M. Chambers, of the Thorncliffe Collieries, points to 
the monetary column of the Zimes, where it is stated that the 
output of coal in 1884 is 3,700,000 tons less than in 1883. The 
employers add that the reduction need not necessarily be per- 
manent. Once conceded, they express their willingness to meet 
the men and arrange a scheme for the settlement of wages by 
means of a sliding scale, the miners’ remuneration to rise and 
fall with the market value of the coal. The colliers—or rather 
their officials—contend that the present depressed condition 
of trade is largely due to the coalowners themselves, as by their 
extreme competition they have forced the price of their com- 
modity far below its real value. They deny that reductions of 
wages are the cure for bad business, In every instance during 
the last ten or fifteen years they state that a reduction had 
meant worse and not better work. The colliery owners would 
not benefit by the reduction of 10 per cent., which, according to 
their estimate, meant about 34$d.'a ton. The only people who 
would benefit by it were such large consumers as railway 
companies, age ag beg steam shipping companies, and 
gas companies. Mr. Pickard thinks 10 per cent. would not 
exceed 2d. per ton, and he did not see how the coalowners were 
going to reduce the cost of coal to meet that. The gas 
companies, Mr, Pickard contends, are paying standing 
dividends of about 12) per cent., and many coalowners were 
interested in having cheap coal to make gas. “The railwa 
companies, added Mr. Pickard, had been going to the dogs 
the year, but the North-Eastern had only paid 1 per cent. less— 
they paid 7 per cent. ; the Midland Company were paying 6 or 
6} per cent. ; all the mills paid good dividends, and the collieries 
paid on the average 5 to 7} per cent. Messrs. John Brown and 
Co., Messrs. Charles Cammell and Co., and the Thorncliffe 
Company did not lessen their dividend, They had honestly 





earned it, and they paid it; but they did not think that the men 
had a right to continue receiving their dividends.” The union 
officials express themselves strongly against the coalowners for 
not first “stating their case to labour” before putting “the 
pistol to the head.” The coalowners warmly repudiate any 
“ pistol-to-your-head policy,” and the prospect of a peaceful 
settlement is not improved by the tone which is being adopted 
in the discussion. After passing the resolution of resistance, a 
suggestion was made that the secretary of the Coalowners’ 
Association should be asked to arrange an interview with a 
view to a frank interchange of opinion, and an amicable arrange- 
ment arrived at if possible. This suggestion was sharply 
rejected, it being pointed out that the owners had ignored the 
association, and that such a course would be ill-advised. After 
luncheon, however, the colliers’ delegates appear to have been 
in a less belligerent mood, for they appointed a deputation of 
twenty-three of their number, including the five officials of the 
South Yorkshire Miners’ Association, and Mr. W. Chappell, of 
the South Yorkshire and North Derbyshire Miners’ Association, 
meet the owners, should the latter express a desire to that 
effect. 


OUR FRIEND THE FOREIGNER AND HIS WARES. 


Tue Cutlers’ Company of Sheffield do a great deal of work 
which is not seen or heard of, but occasionally the exigencies of 
the public service bring it to light. An instance in point has a 
universal interest to traders over the country. At the present 
time it is an offence in countries abroad to mark a fictitious 
indication of a place of origin upon goods provided that this is 
joined t> a fictitious business name, or to a business name 
assumed for the purposes of deceit. If a manufacturer abroad 
strikes the word “ Sheffield” upon goods, and adds to that a 
fictitious business name, it is a breach of international law, but 
if he confines himself to marking the word “Sheffield” alone, 
and his own name, which is uot fictitious, he escapes scot free. 
This is the point which the Cutlers’ Company have taken up 
with the view of having the international law altered. Under 
the English law—Merchandise Marks Act—it is an offence in 
England to puta false indication of a place in which goods are 
made upon English goods. No such law exists in Germany, and 
although a law similar in its character to the Merchandise Marks 
Act exists in France, still, as pointed out by a memorandum of 
M. Jules Ferry, “that in accordance with French jurisprudence, 
foreign manufacturers cannot invoke the privilege of this law 
unless reciprocity has been established by treaty.” There seems 
no reason in the case of France why reciprocity should not be 
established. Both countries have laws bearing upon the matter. 
There is machinery already in existence by means of which 
concord of international law may be secured, viz., the Industrial 
Property Convention, to which the Powers of Europe are 
parties. Much good work has been done by the Convention, 
and it is owing to their resolution that the international law does 
provide against the placing of a false indication of origin upon 
the goods when coupled with a fictitious business name ; and as 
the Cutlers’ Company very fairly point out, it is not a very 
long step from this resolution to a resolution making it an 
offence to place a false indication of origin alone upon goods. The 
position taken up by the Cutlers’ Company seems reasonable, 
practicable, and on the side of honesty in commerce. Taking 
this view of the matter, the Sheffield Town Council on Wednes- 
day decided to appoint a deputation to accompany representa- 
tives of the Cutlers’ Company and Chamber of Commerce to 
wait upon Lord Granville and urge energetic action. 


RAILWAY AND SEA-BORNE COAL, 


THE competition between sea-borne and railway-borne goods 
seems likely to settle the question of the rates that shall prevail 
for their carriage; and in nothing is this more exemplified than in 
the coal trade. The low freights for coal cargoes during the 
past few months have begun to affect the quantities of coal 
carried on the railways, and the Midland Railway has taken a 
step which will probably be followed up in other directions. It 
has decided to lower the cost of the carriage of coal sold at less 
than 2s. per ton at the pit by giving a rebate of 15 per cent. 
from the 15th inst. This reduction in the cost of carriage of 
the small coal or smudge will affect the price to the manufac- 
turers and to one or two other classes who use it largely. This 
is that class of coal which is often most embarrassing to the coal- 
owners—so embarrassing, indeed, that at one large northern 
colliery it was a few months ago proposed to sell it at nominal 
prices in large quantities to steamers going long distances in order 
to enable them to use what was possible, and if the remainder 
were unsaleable, to “throw it overboard” at the end of the 
voyage. During the past month the imports of coal into the 
metropolitan district were increased by nearly 57,000 tons over 
those for the corresponding period of the past year, whilst the 
quantity brought in by rail was 32,000 tons in excess of the 
corresponding quantity. For the first two months of the pre- 
sent year the proportion of the increase of the sea-borne coal 
is the most marked, and it is to meet that, in all probability, 
that the reduction to which we refer has been made. It is a 
concession to a change in the position of the coal trade that will 
be acceptable to those coalowners who have a large production 
of small coal, and who supply any part of it to the metropolis 
by rail. If this spirit of concession to the c ing aspect of 
trade were more frequent on the part of the railways we should 
hear less of the attempts to alter the whole basis of the rates, 
and there would be less of the bitterness that there is now 
between the chief companies and many of their customers. 
In the passenger traffic it is shown that low rates are the most 
productive, and it may be that the tentative and partial reduc- 
tion in the coal trade will lead to similar results. 


GROWTH IN GAS PRODUCTION. 


Some facts that are officially vouched for will illustrate the 
changes that have taken place in the gas manufacture during 
the last few years. At Newcastle and Gateshead the production 
of gas in round numbers was 1,368,000,000 cubic feet—an 
increase of 10 per cent. on the quantity. for the previous year, 
in spite of the great dulness in trade. In one week, about the 
middle of December, not less than 44 millions of cubic feet were 
made. In 1875 the price of gas was 3s.; now it is 1s. 103d.; 
and the result of the change is seen in the fact that whilst in 
the earlier year 81,000 tons of coal were needed to supply the 
demand for gas, last year about 124,000 tons of coal were needed. 
The supply is still in the hands of a company, and it declared 
for the last half of last year a dividend at the rate of 4} per 
cent.—a very excellent result. It is proved that there is a large 
demand for gas, and that with cheapness in the production that 
demand is capable of almost indefinite growth, for until last year 
only the demand for lighting had been satisfied. There is now 
the commencement of the demand for warming and cooking pur- 
poses, as well as for power; and these should give a continuance 
of the increase, if even there should be a check to the rapidity 
of the growth in the demand for lighting purposes. Cheaper 
coal and lessened prices received for residuals are also amongst 
the special characteristics of the year; but they are not confined 





to Tyneside, and need not be much reverted to. The growth of 
production is conererte by a larger yield from a given quan- 
tity of coal; and thus it is evident that in this, as in other 
manufactures, lower prices entail economy. The ultimate 
amount of the economy it is as yet impossible to discern; but 
it seems to be clear that there will be a longer life for the 
gas manufacture than some had expected a year or two ago. 


THE PALL MALL PAVEMENT. 


Tue condition of the wood paving which was laid down in 
this much-used thoroughfare some four years back offers us very 
strong evidence of the inadvisability of attempting to economise 
too far in the first laying of such roadways. In spite of very 
extensive repairs—amounting, indeed, to almost entire renewal 
of the central portion of the street—executed some twelve 
months back, the present state of the paving is unsatisfactory 
to the last degree, and it affords a striking contrast to the well- 
preserved and level appearance presented by the Strand, Regent- 
street, and Oxford-street pavements, all of which have to carry 
a much heavier description of traffic than falls to the share of 
their more aristocratic neighbour. We recollect perfectly well 
observing the hasty and careless manner in which the blocks 
were “jerked” into place when the work was in progress. No 
attempt was made to ensure uniformity of line, and, as the 
natural result, the blocks have never borne fairly against one 
another, and they have, therefore, been exposed to constant 
shocks tending to their displacement. The reply given to the 
objections we at the time raised was that the price tendered for 
was exceedingly low, and that the light character of the traffic, 
which was principally of carriages and cabs, would guarantee the 
stability of the road. The fears we expressed to the contrary 
have been fully verified, and the result of what we cannot but 
term to have been “cheap and nasty work” are now fully 
apparent. It is not only for the sake of uniformity to the eye 
that careful alignment in laying the blocks is a necessity, 
but for the avoidance of their angular movement under 
shocks which all solidarity in spacing is otherwise unable to 
prevent. 


NORTH BRITISH BORNEO. 


We have on a previous occasion referred to what is really 
an extension of British territory in the acquirement of vast 
tracts of country in the island of Borneo by the North British 
Borneo Company, pointing out when we did so that such acquire- 
ment held out an extended field for the employment of our 
engineers abroad, a field much to be desired, considering the 
increase in their number, and the more than corresponding 
curtailment of the limit afforded for their employment within 
the British Isles. Any further extension of that field will, 
therefore, of course have interest for those who seek scope for 
their energies, and we may call attention to the fact that very 
recently, under a convention with the Sultan of Borneo, 
the North British Borneo Company has secured an acces- 
sion of territory amounting to 4000 square miles, which 
includes sixty miles of coast line and two rivers, one of these 
last being navigable for 100 miles. From information privately 
reaching us, we learn that many engineering works—at first, of 
course, only of a pioneering character—are to be shortly under- 
taken within this newly-acquired territory, and an early attempt 
is to be made to develope the trade up the navigable river by 
small steamers. Vessels of a large tonnage are now being 
attracted from Australia to take up the carrying of the varied 
export trade which is springing up, and the favourable results 
which attended Rajah Brooke's experiment at Sarawak within 
the same island of Borneo seem likely to be more than surpassed 
by those which the development of the extensive and fertile 
country, under the auspices of the North British Borneo Com- 
pany, is likely to bring about. 


THE OUTPUT OF COAL, 


Now that there is every probability of a prolonged strike in 
the Yorkshire coalfield, it is interesting to note that the output 
of coal in Yorkshire last year was 19,220,144 tons, being 347,526 
less than 1883. Every colliery district shows a decrease. 
Northumberland raised 7,516,005 tons, a decrease of 11,050 ; 
Durham, 28,552,303, decrease 1,326,132; South Wales and 
Monmouthshire, 24,838,562, decrease 136,871; Derbyshire, 
8,581,001, decrease 206,966; Nottinghamshire, 5,091,603, 
decrease 224,277 ; Leicestershire, 1,152,930, decrease 172,457 ; 
Scotland, 21,186,688, decrease 39,109. The total tonnage 
raised in 1884 was 160,044,175, being 3,693,152 less than 
in 1883. The quantity of coal exported, and the quantity 
of coal sent abroad for the use of steamers on the foreign 
trade shows an increase in 1884 over 1883, whilst the 
aggregate quantity of coal sent to the London market was 
nearly the same as in 1883, only about 30,000 tons less. Though 
every district shows a decrease, Durham has the largest drop, 
owing to the slackness of the iron trade in that county. In 
Northumberland and in Scotland the diminution has been 
small, but in the great Midland coalfield, including Yorkshire, 
Derbyshire, Nottinghamshire, and Leicestershire, the total 
diminution is about 1,000,000 tons. It is therefore pretty clear 
that the diminution in 1884 of nearly 3,700,000 tons is attribu- 
table chiefly to the lessened demand in the iron and kindred 
industries. 








LITERATURE. 


Treatise on Valve Gears, by Dr. Gustave ZEUNER, translated 
from the fourth German edition by Prorgssor J. F. Kiern 
Lehigh University, Pa. 1884. E. and F. N. Spon, London 
and New York. 

Tue book which we are about to review is an English 

or American version of Zeuner’s well-known work on 

Valve Gears, translated from the fourth German edition 

by Professor Klein, of Lehigh University, Pa. In his 

preface Zeuner remarks that he now regards his book as 
exhaustive and complete. But, since Zeuner wrote, valve 
gears have grown apace, and to us it is strange and dis- 
appointing to find no mention whatever of the modern 
development of radial gears. It was, however, not till 
after the issue of Zeuner’s latest edition that Charles 
Brown, of Winterthur, began, about the year 1876, to 
apply his radial gears to locomotives, and only still later 
that the Joy arrangement appeared in this country; so 
that, although Zeuner was a near neighbour of Brown’s, 
and might therefore have easily become acquainted with 
his system, it is probable that, at the time when Zeuner 
was issuing his fourth edition, radia! gears had not taken 
such definite shape as to admit of ngorous and systematic 


treatment. So far as we are aware, the first, and in fact 
the only geometric construction of a radial system yet 
published was given in a series of papers contributed to 
this journal, beginning in the issue of February 23rd, 
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1883, in which also was embodied an account of the appli- 
cation of Zeuner’s polar diagram to Brown’s form of gear. 
Those who are acquainted with Zeuner’s book will not on 
failed to observe that he contrives, sometimes cleverly and 
directly, but frequently by very ingenious and_ tortuous 
ways, to reduce every form of valve gear to one and the same 
expression, namely, A cos. « + B sin. w, which is the 
analytical expression of his polar diagram. Now, much as 
we admire Zeuner’s book, we cannot help regarding this 
unswerving adherence to one system of exposition as 
defective, and suggestive of a want of elasticity of method. 
This is especially noticeable in cases where the problem 
obviously admits of a simpler and more direct graphic 
solution. On these occasions we are called upon to 
sacrifice time and wade through lines upon lines of symbols, 
every now and then casting out some troublesome and 
inconvenient term, before the analysis can be so bent and 
shaped as to fit exactly into Zeuner’s iron shoe—-the polar 
diagram. At the same time we must express our great 
admiration of Zeuner’s work, the fulness and perspicuity 
of his language, the unquestionable originality of his 
methods, and last, but not least, the Bas re: skill and 
ingenuity with which he wields that unique and powerful 
weapon which is of his own creation. But, as we have 
already stated, at times the too exclusive use of this instru- 
ment has led him to adopt very roundabout and pro- 
vokingly tiresome methods, where the problem could have 
been very simply, and often more correctly, solved, by 
choosing another form of diagram. A noteworthy illus- 
tration of this statement appears in the fact that, as a rule, 
Zeuner finds it more convenient to assume the angle of 
advance as a condition to determine the lead; whereas in 
practice it is the lead which is given to find the angle of 
advance. Take, for instance, the statement of the problem 
on page 33:—“ In a simple slide valve gear let the excen- 
tricity r = 0:°060m.—2°3in.—and the angle of advance 
3 = 30deg. Let the admission of steam take place whilst 
the piston travels 0°8 of its stroke, and let the exhaust 
begin when the piston has still 0°04 of its stroke to travel. 
It is required to find the inside and outside lap, the inside 
ray — lead, the greatest opening of the steam ports, 
&e. &e.” 

The peculiar nature of the polar diagram has led Zeuner 
astray In two directions. If he had chosen a more direct 
graphic construction, he would have found that, not only 
has he inverted the natural order of the data and unknown 
quantities, as far as regards lead and advance, but, further, 
has assumed the superfluous condition of a given excen- 
tricity or travel. There isa very simple graphic method 
of determining all the unknown quantities of this problem, 
without presupposing a given travel. In fact, owing to 
its intimate and inseparable correlation with the piston 
stroke, the valve travel is derived from a ratio in the very 
construction of the diagram. We believe that M. J. 
Valet was the first, years ago, to introduce this method, or, 
more truly, the fundamental idea upon which it is capable 
of being built upand developed ; seeing that Valet’s construc- 
tion was crippled by the exclusion of the lead. Mr. W. H. 
Maw, in his contribution on “Valve Gears” to Zerah 
Colburn’s “Locomotive Engineering,” states the same 
‘mene in the right order as regards lead and advance, 

ut, as usual, assumes the unnecessary condition of a given 
travel. His statement runs thus:—‘“ Lead and travel 
being fixed, to determine the amount of outside lap and 
inside lap or clearance necessary to effect the cut-off and 
release of steam at certain points in the stroke of the 

iston.” 

If Zeuner’s statement of this problem already given be 
compared with Maw’s, it will ~ seen that, where the 
former assumes the angle of advance, the. latter pre- 
sup) the lead ; so that Maw’s statement is more practi- 
cal but at the same time less complete than Zeuner’s; 
because he pretends to determine only two unknown quan- 
tities—namely, the inside and outside laps—whereas, as 
Zeuner had shown long before, the diagram is capable of 
much more than that—to wit, of fixing not only the two 
laps, but also the two leads, or, what is equivalent on 
Maw’s assumptions, the angle of advance. In this respect 
there is room for improvemeut in existing treatises on 
valve gears. 

Coming now to Professor Klein’s part in the work, we 


may state unhesitatingly that he has succeeded in rendering | Octobe 


the original into clear and readable, if not always - 
matically correct, English. Indeed, Professor Klein's 
language cannot, under any pretext, pretend to be pure 
or classical; but it is in an eminent degree lucid, which 
amply compensates for its lack of other qualities. To take 
an instance or two: English purists would probably object 
to Professor Klein’s substitution of the term “swing 
back and forth” for “move to and fro;” and many of his 
readers will not at first understand the phrase “ when the 
link is way down,” page 90, meaning, when the lever is in 
the last notch. The term “medium,” page 92, cannot 
be used as an equivalent for “mean,” or “average.” 
“Vertical movement,” page 115, should read “versinal 
movement,” which is not the same thing. The circum- 
locution “the centre of motion of the movement 
of the valve,” page 122, is tautological. Further, there 
cannot be “the three following,” page 131, or “the 
: four principal,” page 235; though there may be “the 
following three,” or the “ principal four.” Again, on page 
159 it is stated that “their centres—of the valve circles— 
are situated above each other,” which cannot be true of 
any, and least of all of the top centre. The term “shuts,” 
page 175, is written for “opens.” “ Hurtful space,” page 
177, is rendered too literally from the German ; “ clear- 
ance” is the genuine English term.’ We can also imagine 
that the British engine Ton: would resent being called a 
“locomotive runner,” as the term might suggest unpleasant 
association with another class’ of runners, now defunct, 
who “followed the track” ‘under the shadow of Bow- 
street. The expression “from zero on,” page 231, is 
certainly shorter than “from zero upwards,” but presum- 
ably not so correct. All these, however, are mere 
punctilios, which are easily excused in the presence of 
what is certainly a clear interpretation of the original 
text, Other errors of a more serious nature have either 





slipped into the translation, or have been transcribed from 
the original text. We can afford space to mention only a 
few of this class. Thus in equation 63, page 125, the 
2 

factor _, is omitted before the last bracket. On page 
156 we find 2 cos. ¢ as the denominator of a fraction, 
instead of 2pcos.? 9. The statement, e 182, that 
“from position 6 to 1 steam is again admitted,” is incorrect. 
The true account is that from position 6 to 4 steam is 
admitted into the inner valve chest, but not into the 
cylinder ; and from position 4 to 5'--5’ being a point 
diametrically opposite to 5, but not shown—steam is 
again admitted into the cylinder. There are also several 
misprints in the figure-letters and references; thus Y O X, 
page 201, should read YOD.; 3, page 232, should be 8, ; 
at the foot of page 239 we have + a, instead of —«,; and 
on page 240, AX instead of A B. It is also worthy of 
remark that a valve gear system must be designed for the 
engine in its heated state, a fact which Zeuner nowhere 
expressly mentions. It is, indeed, easy to see that a valve 
gear ee be a perfect geometric fit on a cold engine, and 
yet would work excentrically when the parts had acquired 
their normal heat. The boiler, cylinder and its ap- 
pendages, would expand forward independently of the 
axle, excentric, and valve gear; whereby the lead and 
admission would be increased on one and diminished on 
the other stroke. In spite, however, of these few blemishes, 
the book before us is to be recommended as a worthy 
reproduction of Zeuner’s valuable work. 
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CITY OF WINCHESTER: COST OF SEWAGE 
PUMPING. 


THE tabular information published below should be of consi- 
derable interest to many of our readers, both from the sanitary 
and engine and pump building points of view. For these 
figures and facts we are indebted to Mr. J. Ashcroft, the 
resident engineer, and we should like to receive similar reports 
from other engineers in his position. 

Sewage Pumping Account for the year February 1st, 1884, to 
January 31st, 1885, inclusive. 





CONTRAOTS OPEN. 


TuHE following are the conditions for the delivery and manufac- 
turing of rails and fastenings for the Danish State paenes = 
Jutland and Funen. The Administration for the Danish State Rail- 
ways in Jutland and Funen ask for tenders for the supply of— 


Steel Rails. 
Weight per yard, Length. 
A 3400 tons (English)... 63 lb, (English) 34ft. (English) 
meee (4, | S&: - 4 = A Treg 
B 1300tons sy, Jé.. sa oe .. Sift. ” 
Fastenings. 
C 8,000 pieces of sole-plates for 63 1b, rails .. 18 tons 
D 10,000 pairs of fish-plates for _,, ds -. 118 tons 
E 30,000 pieces of bolts and nuts for 451b. rails .. 12 tons 
F 8,900 ” ” » Bm we «+ 2 tons 


Total 150 tons (English) 
To be delivered before September, 1885. 
1.—The rails and fastenings to be produced in precise accordance 
with the conditions given below, and the annexed drawings, and 
must be of the very best quality, carefully manufactured of the 
very best materials, 
2.—The Railway Administration reserves the right to control 
the manufacturing of the materials and to undertake tests and 
examinations at the works at the expense of the contractor. Each 
acceptable rail will be stamped with the mark of the inspector at 
the works, who will also give a certificate about the acceptance of 
the fastenings when these are being sent off from the works, The 
materials which have been accepted by the Control at the works 
will only be rejected at the receipt at the place of poanwres f in case 
they have got damaged—after the Control has accepted them— 
during transit from the works to the vessel, or on board the vessel, 
or by overloading, which may have caused fracture, bending, or 
other damage. Provided that the Railway Administration do not 
wish to control the manufacturing of the fastenings, the contractor 
will have, before commencing the manufacturing, to send the 
Administration specimen of the fastenings, that they may be 
approved. If the materials after this on wey B prove to be 
wholly or partly u ptable—consequently out of harmony with 
the approved specimen—the receiver shall have full power to reject 
them, all or that part of them which he deems unacceptable. 
3.—Provided that the delivery is executed by sea, the materials 
to be delivered free in railway wagons at the station at Aarhus. 
The railway between the harbour and the station of Aarhus ma; 
be used according to the common taxes of 1 krone per wagon wit 
c. 6 tons. The loading in railway wagons at the harbour is to be 
done by the railway at the expense of the contractor. If the 
delivery is executed per railway, it must be delivered free in wagons 
at Vamdrup station, yet the Railway Administration reserves the 
right to demand the materials being delivered at any other railway 
station in Jutland or Funen on condition that the difference in the 
freight is re-paid to the contractor. In the event of the date 
specified for the delivery not being kept, the contractor to be 
liable to a penalty of 1 per cent. of the value of the wanting quan- 
tity for every week the delivery is delayed, and the Administration 
of the Railways shall then have the power to procure, without any 
notice to the contractor, all the materials not delivered, at his 
expense, and shall be free from any obligation to him. 
4.—As security for the accurate fulfilment of the deliveries, the 
tractor must deposit a sum of money equal to 10 per cent. of 
the aggregate amount of the contract in such effects as the Railway 
Administration may consider good. The Railway Administration 
do not require that the contractor shall guarantee for the sound- 
ness of the delivered materials, but if he is willing to do it, the 
tender must includ y explanations about that. When the 
deliveries are fulfilled and if the materials are unguaranteed, the 
contractor will receive the sum deposited by him—eventually 
with deduction of fines or other sums due, In case of the mate- 
rials are guaranteed, the contractor, when the deliveries are 
fulfilled, will only receive half the amount of the sum deposited 
by him, also with deduction of eventual fines or other sums due ; 
the remaining half will be paid when all his obligations are 
fulfilled. In case of the contractor not having fulfilled his 
obligations, the Administration of the Railways shall have the 
power to retain the deposit furnished by him or the amounts 
which may have been deducted from the payments made before. 
5.—The payment for the materials will be paid by the Railway 
Administration when the whole delivery has been received by the 
same. At the same time, in case the delivery is accomplished in 
several parts, payment on account, less 10 per cent. below the 
price, will be remitted for each part received, and liquidation will 
then take place after the Railway Administration has received the 
remaining part of the delivery. fl 
6.—The tenders for the undertaking of the deliveries must 
include :—(a) Explanation about which part of the delivery of the 
materials the contractor wishes to contract for; (b) quotations of 
the prices, including all charges of freight, packing up, &c., with 




















Coal Gals. Gals. Hours Revs, of 
used, | pumped. pumped. working. i 
1884, ewts. Day. Night. | 
February .. .. 14,871,790 | 8,760,100 6714 521,641 
March.. .. 1007 18,383,740 | 12,305,500 | 672 651,423 
April .. 976 16,177,060 | 10,515,460 6654 598,399 
May .. 9 | 18,540,330 | 10,192,770 824} 660,456 
June .. .. ..| 728% | 13,905,150! 7,239,390! 656 496,045 
July .. .. ..| 832 | 18,416,110} 9,231,800 833; 630,748 
August --| 63 | 12,873,160 6,440,100 , 65 450,184 
September 687 | 18,441,990 | 5,666,790 651 455,142 
lhe 872 16,281,960 | 6,364,250 7833 684 
November... 641 12,524,120 | 4,775,500 5934 410,521 
December .. coat 13,829,250 , 5,996,930 | 624 460,740 
1885. j | 
January 831} | 17,837,930 7,225,460 788} 582,799 








Totals.. ..| 9627} | 187,082,590 | 94,813,980 8417} 


6,458,762 
Total quantity of coal used in pumping 


481 tons 7 cwt. 3 qr. 


Total quantity of sewage pumped .. .. .. 281,896,570 gals. 
Decrease in total quantity of sewage pumped 
since 1883 7,727,374 gals. 


Decrease in total “quantity of coal used in 


pumping since 1883.. .. .. 15 tons 13 cwt. 2 qr. 


Coal used in ——s 1000 gals. sewage .. 3°825 lb. 
Cost of pumping 1000 gals. sewage (coal only) 0°416d. 
Height to which the sewage is pumped .. 100-150ft. 
DA oa’ "es | Gs bees ses) es 6b Jaa 
Number of houses connected tosewers .. 3000 
Average daily amount pumped, 24 hours .. 770,209°2 gals. 
Average daily amount pumped per head of 

po tion .. 40°537 


Total working expenses of pumping station £946 Lis. 73d. 
Total cost of pumping 1000 gals. sewage .. 0°8d. 
TENDERS, 


FINCHLEY MAIN DRAINAGE. 
Contract No, 1.—Mr. Geo. W. Brumell, engineer. 








A a ae eee ae eee ee 
Mowsllemd Rotem... 2.) 2. is 0s se ce oe oe SOB 
SIRENEIDDY: wo. 00-00. se bbls cee! 40 10) ap 
TEM. ic." c» ‘ss wo. oe cess, 06, sc 06 
ees aa emiley ww. oak ce 5a Fit os) oe on OD 
MIs Gan: (46:, sep) ioe-ovw Stonl ven th ob dues. oo Sen fat WIE 
Peill .. 26,666 
Godfrey 26,160 
y fa e 25,776 
Mears -. 25, 
Beadle Bros. 24,978 
Dickson ..... 22,840 
Cooke and Co... - 22,788 
eee . 22,327 
Ev - 20,950 
Hill and Co 19,301 





the exception of duties; (c) the names of the manufacturers, and 
the works; (d) explanations about the materials and the process 
which is pro to be used, besides all other explanations, 
which may be considered cone mppes f to judge of the manufacturing 
of the articles; (e) proposals of the tests which the different 
materials must undergo; (f) statement whether the delivery will 
be executed by sea at Aarhus Station, or per railway at Vamdrup 
Station. In case of the tender comprising more of the above b; 
the letters a to f marked parts of the deliveries, the bidder shall 
have to submit to, that the Railway Administration only accept 
his tender for one or more of the offered parts, suppose that the 
tender do not include an express reservation against it. The 
tenders further to include an express recognition of the present 
conditions. Tenders for undertaking of the deliveries are to be 
handed to the Directorate of the Danish State Railways in Jutland 
and Funen before the 24th March, 1885. They are to be marked 
“Tender for delivery of rails and fastenings,” and will be opened 
the said day, twelve o’clock at noon, in the Secretariat of the Rail- 
ways in Aarhus in the presence of the bidders, 

.—The Railway Administration does not bind itself to accept the 
lowest or any tender. For the examination of the tenders a term 
of eight days is reserved, in which time every one shall abide by 
his tender. The necessary communication will, before the expira- 
tion of this term, be made only to him whose tender has been 
accepted. i 

8.—After the acceptance of the tender the contract will be con- 
cluded. The deliveries not to be transferred to other works without 
the sanction of the Railway Administration. 

9.—The contractor, residing in a foreign country, to have a 
representative in Denmark, who in every respect can represent the 
seller, so that all transactions can be arranged with this repre- 
sentative; the payment to be made to him, and all eventual 
disputes can be P- ccene to him as the contractors’ agent. 

0.—In case of action the contractor shall be liable by his repre- 
sentative to ap before the Arbitration Court and the Ordinary 
Court of the place where the materials are to be delivered, and to 
be subjected to the administration of justice, which is authorised 
by the law of the 25th of January, 1828... . 4 

11.—The contractor shall, for no reasons. whatever, be entitled 
to insist upon any additional payment or compensation beyond the 
stipulated sum. 

.—The following are the conditions for the manufacturing of 
the materials:—The rails to be in their full lengths, exactly 
according to the prescribed section and the prescribed weight, 
which is’ given in ds Englis ioe running yard English. From 
the stan weight there will only be allowed a deviation of 2 per 
cent, on the single rail, and 1 per cent. on the whole delivery. 
No payment will be given for =e above the standard weight. 
The. deviations from the prescribed lengths not to exceed jin. for 
each rail, The rails to be stamped with the name of the works 


and period of manufacture. The quantities that are delivered in 
“! short 


lengths to be marked with oil paint at both ends, for dis- 
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CONTRACTS OPEN—RAILS AND FASTENINGS FOR DANISH STATE RAILWAYS. 








STEEL RAIL 
63 LBS PR.YARD 
SOLE PLATE 
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tinction from the other rails. The rails to be free from faults of 
any kind. They must be manufactured according to the Bessemer 
or Siemens process, and be of uniform quality and equal hardness 
throughout. The steel ingots shall, before the ro » be oo 4 

i heat. Flaws, cracks, or other faults and imperfec- 
shall be cut out before the last rolling, 


ly cut off, and perfec 
axis of the rail. The holes for the fish-bolts to be accurately 
placed, have the fixed opening, and be clean bored out. Repairs 
of defective rails must not take place. 


Sole-plates and jfish-plates.—The first named to be made of fibrous | ¢, 


iron of the very best quality, which has twice gone through the 

rocess of rolling. The last named either to be manufactured in 

ike manner or to be forged and rolled of blocks of Bessemer steel. 
They must be ectly straight, and fit the shape of the rail exactly 
and be free from faults of any kind. The holes to be punched 
square with the sides, be clean and carefully finished, and may not 
have caused cracks. They must be delivered in bundles of ten— 
five pairs each—well secured with iron wire. 

Bolts and nuts.—To be made of soft, extensible iron. Each bolt 
to be forged out of one solid piece, and the head to be sound and 
free from cracks and laminations. The nuts may be made of rolled 
iron. The threads in the bolts and nuts to be made so accurately 
that each nut fits any bolt. The nuts not to stick fast at any part 
of the thread, but must be able to be turned by hand, without at 
the same time having any play whatever. At the delivery, each 
bolt to have its nut lightly screwed on. The bolts to be delivered 
in strong wooden boxes, marked with the name of the works and 
complete description of their contents, and marked with the place 
of destination. 

The standard weight of the fastenings tobe fixed by the weighing 
of a large number of pieces, which are exactly according to the 
fixed dimensions. From the standard weight, as far as the fasten- 
ings are concerned, an allowance of 2 per cent. will be tolerated on 
the separate deliveries, and 1 per cent. on the whole delivery; but 
no payment will be given for weight above the standard weight. 

ests.—As far as the rails are concerned, the tests will be with 

falling weights, as well as bending and breaking the rails. The 

tests of the fastenings will be partly by bending and stretching, 

and partly by heating and forging. The further determinations, 

concerning the nature of the tests, will be fixed in the contract for 

—— rding to the tender of the contractor—see 
6. 


@cCco! 
Aarhus, the 28th February, 1885. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsibl i pini 
correspondents. 
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THE GOVERNMENT AND THE PUMP MAKERS. 


Str,—The Government have got into hot water over the order 
for the half-dozen steam pumps which they need for the first fifty 
miles of water piping on the Suakim-Berber Railway. The 
questions that have ad put in the House, and the letters which 
— of the a ged pump makers or tor oe have sent > 
the together show how warm], vernment ing outside 
ed resented. Messrs. fon, of san ia are un- 
—— to concur with Messrs. Tangye that the Government 

ve gained time by buying from the United States. The con- 
tention is that only two of the six have been dispatched, each in 
separate vessels ; and that therefore the assumption that all were 
in stock must be an error. In less time than Messrs. Worthington 
can deliver them, Messrs. Evans declare that they could have 
themselves made and delivered them. Moreover, they would 
have done so at half the price which the Government have under- 
taken to pay the New York firm. Instead of the £4000 which is 
to be paid to Messrs. Worthington, Messrs. Evans say that they 
would have built six equally powerful engines for £2000. The 
officials at the War-office have been much too reaily to assume 
that the engines needed could not be obtained with equal celerity 
from engineers at home. AN ENGLISH PUMP. 

Birmingham, March 10th. 





Sim,—From Land’s End to John o’ Groats there is an universal 
cry that trade is bad, orders few and far between, and so keenly 
competed for, that profits have assumed an airy nothingness almost 
—e- It is an open secret that many engineering firms are 
glad when they can secure orders at prices covering bare cost; for 
the sole purpose of keeping their works going and their regular 
staff of men together, in the hope of an early experience of that 
“turn of the tide which leads to fortune.” 

The Board of Trade returns for the first two months of the 
present year are of so disco ing a nature as to cause the nation 
at large to feel that they are “‘ hoping against hope.” With 
decreasing exports and imports, thousands of unemployed artisans 
clamouring for work, an ing for bread—the prospect of a 
Budget showing a considerable deficit, and the certainty of in- 
creased taxation, it is but natural to think that the Government 
would have carefully ascertained the productive capacities of 
British engineers, before placing contracts abroad which could 
have been quite as effectively executed at home. 

When it e known that an order for pumps, in connection 
with the Suakim-Berber Railway, had been placed with an 
American firm, home makers were astonished beyond measure. 
Members of Parliament endeavoured to elicit some information for 
their constituents, with scant success. Doubt as to the authen- 
ticity of the news soon gave place to dire despondency, when no 
satisfactory replies could be drawn from Ministers. But it was 
left to the Birmingham oracles to give the coup de gridce to the 
matter. To this point it me to draw the attention of your 
readers, and I will endeavour to be as brief and concise as 
possible. In yesterday’s papers generally there appears the 
report of an extraordinary incident which occurred in the House 
of Commons on the previous night. Mr. Brand, in reply to a 
question by Mr. Broadhurst anent Suakim pumps, proceeded to 
read a letter from a well-known Birmingham firm, to the effect 
that they had “‘ascertained that the duty required of the pum 
is so great that there was not the slightest chance of any suitable 
for the work required being in stock in England, and that many 


months would be required to make them.” Under these circum- 
stances, they p ed to congratulate the Government on their 
good fortune in having found the pumps ready to hand. By what 


inspiration the said firm were enabled to take the stocks and gauge 
the capabilities of == pag makers of this country is not stated, 
and probably never will be. 

One mode of obtaining sound information, before giving 
publicity to such an autocratic assertion, was not adopted, and 
that the common one of making due inquiry. In proof of this 
allow me to assure you that there is one firm in Manchester, whose 
card I enclose—doubtless there are others—who could have 
accepted the contract at a less than is currently reported as 
the price of the American article. Not only could they have 

pted the tract, but their facilities of production in this 
particular class of pump are such that delivery of the first pump 
could have been given in about two weeks from date of order; the 
others to follow weekly. That this assertion is based on trust- 
worthy data is best proved by the fact that the firm in question 
have already made the identical type of pump, and supplied one at 
least to work in connection with one of Dr. Tweddle’s oil lines near 
the Caspian Sea. Lancashire makers feel it keenly to be thus 
calumniated in the House of Commons, for were the statement 
the very embodiment of “‘ the truth, the whole truth, and nothing 
but the truth,” the publication of it through the medium of the 
House of Commons, at a time when the record of its ings 





must naturally be the cynosure of all nations, is one of questionable 
propriety. I trust other makers were in the same favourable posi- 
tion as the one referred to, and that they will come fi with 
@ more able t mine, and so assist in bringing about a 
retractation of the unfortunate Birmingham letter in the House of 
Commons, where its unjust conclusions were first — 
James 8, Dewar. 
61, Broadway-street, Oldham, March 10th. 





THE FRICTION OF SLIDE VALVES, 


S1r,—We have read your leading article on this subject and letters 
rom dents with much interest. The annexed drawing and 
description of slide valve may be of interest to your readers. The 
slide valve is already in successful operation in the United States 
of America with very satisfactory results. Messrs. Cassidy and 
Adder, ironfounders, New York, write to say that a slide valve 
under this system applied to a l4in. cylinder steam engine has 
resulted in their running at 601b. on boiler compared to 801b. 
before the valve was introduced, saving from 3000 Ib. to 35001b. of 
coal per week, with less friction and wear of valve and connection. 

The following is a description of the valve as shown in annexed 
drawing, a Gedlies model of which we shall be pleased to show to 
any of your readers calling at these offices :—The slide valve shown 
in the accompanying engraving is constructed in such a manner as 
to lessen the friction and wear, thereby lessening the amount of 
fuel required to run the engine. Fig. 1 is a sectional side eleva- 
tion, and Fig. 2 a sectional plan view. The valve is made in two 
parts, which are connected by a bar. The piston-rod is connected 
with the parts by yokes gern | around them, the sides being 
recessed to receive the yokes and allow the requisite play. The 
parts have recesses in their ends to increase the steam capacity of 
the steam chest, and have recesses in their lower sides for the 
passage of exhaust steam. Each part is placed in a valve box 
having close sides and top and open ends, and which is made of a 
length equal to the combined length of the part and its stroke. 





The height of the box is a little less than that of the valve chest 
to form a steam space above the box, and the interior height of the 
box is a little greater than that of the valve, to form a space to 
receive a steel plate, upon the ends of which are formed upwardly 
projecting flanges that fit steam-tight into recesses formed in the 
ends of the top of the valve box, so that no steam can enter 
between the top and plate. The steam pressure upon the upper 
edges of the flanges will hold the plate down closely upon the part 
of the valve, thus taking up the wear and preventing any down- 
steam pressure from coming upon the top of the valve, and 
causing the valve to work with the least possible friction. By this 
construction there will be very little wear upon the rubbing surfaces 
of the valve, and so the power required to work the valve will be 

reduced to a minimum. OS. VEASEY AND Co., 
Sole Assignees of British and Foreign Patent Rights. 

Wool Exchange buildings, Coleman-street, E.C., 
reh 4th. 





S1r,—I have just noticed in the ber for February 27th last 
of your valuable journal a relieved slide valve by Mr. Peck, which 
is, I think, a move in the right direction. The valve is fan-shaped, 
and the exhaust opening is taken quite away to one side of the 
cylinder. Now, I think this valve ought to work in well in loco- 
motive engine construction, especially for those with inside 
cylinders, as in such engines, when the cylinders are large, it is 
very difficult to find space for a good exhaust = without making 
this unduly wide, and quent] tting a heavy steam pressure 
on the valve. 

The friction of a locomotive slide valve is in all cases very great, 
and when the exhaust has to be made disproportionately large on 
account of the small space left between the cylinders for the 
exhaust to pass across the barrel, any device deserves close atten- 
tion which seems to open up a clear road for the exhaust steam, 
and at the same time clearly reduces the friction. 

I think the above mentioned valve does this, as the exhaust is 
removed to one side, and what is worth more still, is not moved to 
any extent by the valve-rod. The moving weight of the valve be- 
comes very’small, and this is of some consequence in all high speed 


engines. 

“Phe point about this valve which seems to me to require con- 
sideration is, ‘‘ How will it wear?” Every part of the valve face 
has a different —from next to nothing at the exhaust part to 
apparently one-fourth or one-fifth more than at the outer 

ge. I should anticipate unequal wear, and should try to prevent 
this by ing the bearing surfaces large round the exhaust pipe. 
I have gen y found there to be more wear in surfaces in con- 
tact, when the motion is very small, than when the motion is 
sufficient to overrun, and so to lap up oil or water and draw in the 
lubricant—on the oil-bath principle. 

I hope to hear, through the medium of your journal, how this 
ingenious device su in practice. I must not trespass further 
on the space you kindly allot to correspondents, but should like to 
—_ from the inventor ye the —— —_ ony in his 
valve is not larger than in the ordinary slide valve. I qui 
that the friction is much reduced owing to reduced mean ron 

Greenwich, March 10th. MARINE ENGINEER. 
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Str,—Allow me to thank you for your kind notice of my 
relieved slide valve in your impression of 27th February, and at 
the same time to beg space for a few lines in explanation of some 
points. It is, I believe, the engineer's province to surmount 
obstacles, but I notice that, although all your correspondents 
agree that the reason our valve gears are so expensive and trouble- 
some is that the slide is pressed against the face with an 
ressure over that required to keep it 
tight, none have suggested a method of getting over the difficulty. 

is enormous unnecessary pressure on the valve is unavoidable, 
but I have shown that it is possible to escape the necessity of 
dealing with it, and there is no doubt that, provided its one béte 
noir can be frightened ome there would be no other valve to 
compare with the —— slide valve. I put out of the question 
the piston valve, which is heavy, entails large and heavy cylinder 
castings, great space, and, whether fitted with complicated packi 
rings or not, no one knows how much leakage takes place wi! 
them, and every one knows what a constant trouble they are to 


enormously unnecessary 





= an efficient state. 
e patent relieved slide valve recently illustrated by you is not 


a balanced slide, it is one of the simplest ible form, which does 
not require balancing, and may thus be driven with at most one- 
fourth the power uired to move the o valve. This 
means a great deal in light gear, freedom from heating, and saving 


of lubricants and repairs, not to speak of power gained to the 


e. 

ou, Sir, have noticed a few of its other points, so I will not 
refer to them beyond explaining, if — a little more fully, in 
answer to your correspondent ‘‘S, W.,” the second arrangement 
referred to in your notice, If the valve be taken as a lever, and 
the outer end be moved in a ht line, instead of describing 
part of a circle, then the fulcrum will have a slight radial move- 
ment, and any point between the fulcrum and the outer end will 
describe a curved path ; this curved path will, of course, be crossed 
by any number of other curved paths, and this, I believe, will 
effectually prevent any cutting of the face. As to whether the 
valve will wear evenly or not, I do not think it will matter so long 
as it oo, and I cannot see anything to prevent this. 

Old Charlton, Kent, March 8th. Epwarb ©, PEcK. 





FLOATING BREAKWATERS, 


S1r,—I cordially with your correspondent, Mr. Greenway 
Thomas, that it would be a ‘‘ national calamity if the whole class 
of floating breakwaters were to be discredited, through the possible 
or partial failure of one particular form of floating breakwater.” 
I feel now, however, that there is no fear of this. The opinion 
that the floating breakwater is the true principle of dealing with 
surface waves has taken too deep and firm a hold on the public 
mind to be uprooted by the total or partial failure of one, two, or 
half-a-dozen first experiments. I hope Mr. Thomas may soon have 
his fears on this point dispelled; and whether he ever sees his own 
special form of breakwater sheltering from the raging storms the 
hundreds and th ds of vessels and fishing boats, or whether it 
shall be done by some modified form of the suggestions already 
made, Mr. Thomas will richly deserve the thanks of the public for 
his early and very earnest labours in creating this strong popular 
—— favour of floating breakwaters. 

Per few persons are more cautious than Englishmen in ven- 
turing their money on an entire speculation. The Americans or 
French are more venturesome with their money, when they have 
it; but in this case the English are by far the most interested in 
this class of harbour works. Notwithstanding, it uires some 
effort to get £5000 or £10,000 advanced for trying these experi- 
ments. I have always been very careful to advocate the principle 
that if the first or second trial p be not prove an entire and per- 
fect success, there must be sufficient reserved power and courage 
to try again. I feel entirely certain that floating breakwaters re- 

ur 





resent the true principle for constructing these much-needed har- 
works; but it would be a little too presumptuous to 
assume that we were going to arrive at perfection at the very 
first trial. It would not be in accordance with ordinary human 
events. It is most desirable, however, that the first prominent 

ublic trial should be as encouraging as it is possible to make it. 

Vith the numerous preliminary trials that have been made, and 
the thorough discussion amongst the most eminent engineers, there 
will be a strong probability of arriving at excellent results with the 
first considerable trial. 

While I have much respect for Mr. Thomas’s judgment, I differ 
with him decisively in principle. He proposes to cut the wave 
‘ie momar a into numerous short pieces, and divert each piece 

orizontally against the diverted current of the neighbouring piece. 
This he ~— to do theoretically by the least amount of resist- 
ing force. tically it is impossible to reverse the direction of 
so great a mass of rapidly-moving water without a great amount of 
resistance. 

My theory is that by simply dividing horizontally the portions of 
the wave agety Bhe different velocities, that portion moving 
most rapidly can be brought into direct contact with the slower 
moving or regurgitating parts, so that the counteracting forces 
will completely destroy the continuity of the wave, and thereby 
produce perfect stillness. This I claim will produce the desired 
smoothness of water with much less friction than upon Mr. 
Thomas's plan. The horizontal principle can be constructed to 
deal with portions of the wave of any desired length, and will 
require moving at much less frequent intervals. 

e enthusiastic manner in which the citizens of Eastbourne have 
taken up this matter bids fair to give them the honour of being the 
first to remove this great problem from the region of mere specu- 
lation to one of accomplished facts. The hopes of looking off 
from this gaily thronged promenade to hundreds of yachts and 
fishing vessels riding calmly behind a line of white foam-covered 
floating breakwaters should be sufficient to send such a thrill of 
enthusiasm through every true Briton that a partial failure of the. 
first experiment should have but little influence upon him, but, 
like the failure of the first Atlantic cable, should simply act to 
give him renewed energy and the exercise of greater ingenuity to 
overcome all difficulties in the way of his accomplishing the great 
work he had undertaken. Lewis W. LEEDs, 

38, Old Jewry, London, E.C., March 11th, 








TRIAL OF A CORLISS ENGINE AT CREUSOT. 


S1r,—In investigating the three examples commented on by you 
for the loss through condensation during admission, it a rs that 
No. 12 had ‘224 loss when condensing without jacket, No. 51 had 
*109 loss when non-condensing without jacket, and No. 60 had *112 
loss when non-condensing with jacket—as was to be expected, when 
condensing shows the greatest loss. The gain through use of 
jacket between Nos. 51 and 60 cannot be so well compared, the 

ressures differing so much; but it is very slight. So taking, say, 

os. 53 and 64 as on more equal terms, we have:—No. 53 had O25 
loss non-condensing without jacket, and No. 64 had ‘017 loss non- 
condensing with jacket. The loss in these experiments is below 
the usual ——— The experiments are altogether very interest- 
ing, and from the full data a number of facts can be gathered. 


Creusot Experiments. 
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Liverpool, March 9th. W.S. 





STREET MAINTENANCE AND SUBWAYS, 
Sir,—Every tramway engineer, more especially every London 
tramway engineer, must heartily concur with your abie leader of 
the 6th inst. As you inently remark, ‘‘ Once a new roadwa, 





is taken up, it is never the same as it was before being broken into.” 
I would go further, and state that the more costly and substantial 
the road broken into is, the more impossible it is ever to repair it 
again even decently. At this moment I have tramways laid in 











Marcu 13, 1885. 
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streets where the parish authorities, thinking doubtless to get a 
substantial road at the expense of the tramway company, have 
compelled them to put down granite cubes 7in. deep upon no less 
than llin. of concrete, 

Hardly a day passes that some part of these streets is not des- 
troyed—I use the word advisedly—by either the gas, water, or 
Post-office people, who, after having spoilt the continuity of a really 
fine street, call upon the tramway company to reinstate it at 
their expense. The tramway engineer then does his best, not to 
reinstate—for that is impossible—but to make as good a patch as he 
can. Asis frequently the case, a few minutes after the repairs 
are finished, along comes a heavy van, and down go the setts, 
and the deeper the concrete the more likely is the road to sink. 
Next comes a letter from the parish authorities, stating that the 
road in such-and-such a place is out of repair, and the whole patch has 
to be taken up and reJaid, this time at the expense of the tramway 
shareholders. The loss and inconvenience to the public consequent 
upon the stoppage of traffic resulting from these frequent repairs 
is of necessity very great, and the whole of this loss might be 
saved by the adoption of a well designed system of subways laid in 
the centre of the street with cellarage on each side, through which 
the gas and water supply pipes might be taken to each house from 
the mainsin the subway. Access might be obtained in the case of 
any given supply pipe through the house to which such supply pipe 
would lead, while access to the main could be got through a 
movable covering laid at the safety refuges now so common in 
London; and if this were insufficient, there should be no difficulty 
in designing a suitable covering which would provide a good foot- 
hold for horses, and which could be laid where necessary. 

Such an arrangement would, of course, be costly—possibly im- 
 segeesager for existing streets; but in contemplated subways, and 

‘or new streets, it is worthy of consideration. There may 
practical difficulities, such as keeping the joints of the pipes, and 
the possible bursting of water mains. The idea is not a new one, 
but it would be interesting to have the opinion of engineers who 
have studied the question, and who are in a position to state what 
the practical difficulties would be. The astonishing increase of 
London traffic will no doubt eventually compel the adoption of 
some alteration of the p t system, and the sooner the better, 
not only for the public aeeny, but, as I believe time will show, 
for the ratepayer himself. J. GuRDON L, STEPHENSON, 

6, Draper’s-gardens, London, E.C., 

March 9th, 





NEWTON’S THIRD LAW. 

S1r,—The letter of your correspondent, ‘‘ An Old Student,” in 

our issue of the 6th, illustrates the wisdom of the Chinese sage 

o Ho Ha Ha, when he remarked, ‘‘ Schooling can be got by any 
man, but sense is the gift of the lord of the moon.” If your 
correspondent will think a little perhaps, even he will see that the 
strain in question does not end with the ends of the rope. It is 
transmitted by the rope to the crane burrel and by the crane 
barrel to its axle, and the real static action and reaction takes 
place between that axle and its bearings, and that axle slides upon 
these ings, and at the point where the stress is taken, the 
“angular velocity”—is that the correct phrase?—of the axle is 
** tangential to a plane ””—is that the correct phrase ?—which plane 
is at right angles to the direction of the strain on the rope. To 
answer fully your correspondent’s loosely worded question would take 
ten and a-half columns of THE ENGINEER 8) print ; and I am 
not inclined to go to that trouble. But perhaps you will let me ask 
him—When you lift up a rope by one end, why is it that the 
of the rope that are above lift those that are beneath them? 
Surely at any cross section of the rope that you please to take 
you will find that action and reaction are equal. y then does 
the rope suffer itself to be lifted at all? Surely the reply to this 
question should blow the action and reaction chimera as applied 
to dynamics, misbegotten by bad metaphysics or worse nomenclature, 
to the four winds. Wm. Murr. 

9, Angel-place, Edmonton, March 7th. 





RAILWAY SIGNALS, 
Sir,—In reply to your correspondent ‘‘ Express Driver,” page 


187, permit us to explain that our patent, as applied to the locomo- 
tive Winsford at the Haydock Colliery, is designed to prevent the 
danger and inconvenience caused by foggy and thick weather in 


the working of railways, and the patentees claim that the signals 
inst a driver shall be as clear to him in such weather as though 
there was no fog. Boxes are placed in the permanent way in 
advance of the present signals, carrying a block which is raised or 
lowered by the action of the same lever that works the present 
signals. When the block is raised the signals are on; when it is 
lowered the signals are off. Levers are suspended underneath the 
platform of the locomotive, which are caught by the raised block 
and knocked over. The motion thus given is carried by rods and 
levers to a dial on the weather-board, which ce age by different 
coloured lights, as well as by semaphores, whether the signal is a 
home or a distance one. The motion is carried on to the whistle, 
which it causes to sound until the driver pulls the signals off by 
simp] — a handle placed in a convenient position. The 
siguale vy thus brou a pag oo the driver’s notice by sound and 
ight, and it is impossible for him to pass signals against him with- 
on being notified of them. When the blocks are down, the 
suspended levers pass over them and are not affected. 
March 11th. S. A. Crort. 





MILLER’S COUPLED BUFFERS. 

Srr,—In his paper on “American Engineering Enterprise,” 
recently read before the Society of Engineers, Mr. Arthur Rigg, 
C.E., as reported in your columns, says:—‘‘ Accidents do occa- 
sionally a but as Miller’s system of coupled buffer is now 
used on all the trains, it prevents that secondary disaster of the 

i telescoping which used at one period to be the invariable 
sequel to a collision.” From this brief reference I must assume 
that the Miller system has been well known amongst engineers for 
a considerable time. I shall be glad to know where I may look for 
such information as has been already published in respect to what 
appears to be so important an invention. Are there any Miller’s 
buffers in use in this country, and what has prevented their general 


adoption ? Assoc. M.I.C.E, 
March 12th. 
LATIMER BRIDGE SAFETY GUARDS. 


Srr,—I and no doubt others should be glad of further descri 
tion of these, including detail drawings and information as to their 
pee of efficiency, as ascertained from actual experiments, or 

own cases of derailment under various speeds. 

March 12th, Assoc. M.I.C.E, 











BOILER FURNACES. 


An interesting and ee paper on the above subject was 
read by Mr. Samuel well, of Manchester, at the meeti 
of the Manchester Association of Employers and Foremen, held 
on Saturday week. 

The President—Alderman W. H. Bailey—introduced the 
lecturer by observing that Mr. Boswell had considerable 
pes a in the construction and working of boilers both at the 
well-known works of Messrs. Galloway and by his connection with 
the Manchester Steam Users’ Association. To his mind, Lanca- 
shire people, and the North of England generally, were ly 
indebted to such men as Mr. Fletcher and Mr. Longridge, and to 
associations like their own, for the influence they had exerted in 
ey me] a better construction and working of steam boilers. 

Mr. Boswell, in the course of his paper, which was illustrated 

numerous di , said boiler furnaces were divided into two 
distinct classes, ‘‘ external,” or those which were se from 
the boiler and “ internal,” or those which were contained within 


be | used. 





the boiler itself. The boilers which had external furnaces were 
no doubt right from a theoretical point of view, the a vee at 
the lowest part of the vessel tending to give a perfect ci tion ; 
but they were practically a failure except under special conditions, 
such as clean water, easy firing, or where waste on were 
in lieu of raw fuel, of which they were very wasteful, owing to the 
great loss by radiation from the furnaces, sides, &c. Consequently 
the inte: flue, from which there was very little loss by radiation, 
was the most suitable for general work. The internal flue was 
almost invariably made circular, of such a diameter as to be 
sufficiently strong to resist the collapsing pressure, and large 
enough to enable an easy handling of the fire, so as to work 
ee and consume the smoke; its position had also to be 
mvenient for attention to the fire-bars, ashes, &c., and to allow a 
ready adjustment of the fire grate and bridge to suit the require- 
ments of the flue. —_— walls should never be too high, as the 
gases being drawn through a contracted opening, were liable to pass 
away only partly consumed, and the flame was somewhat prema- 
turely cooled, whilst some of the plates were liable to become over- 
heated by flame impinging upon them too severely. Efficiency, 
economy, and immunity from the smoke nuisance were best 
achieved when there was plenty of boiler power at hand. Although 
cast iron and copper possessed numerous advantages over other 
metals, they also Nad their disadvantages, and as they were now 
seldom , except for special purposes, he ego. on to deal 
with wrought iron, which perhaps been used to a ter 
extent than any other material for boiler furnaces, but he did not 
think it would long remain in general use, as it was fast being 
superseded by mild steel manufactured specially for boiler furnaces. 
In the selection of iron for boiler construction he should recom- 
mend that only the brands of the well-established houses should be 
, and he might add that it did not necessarily follow that iron 
which would carry the required load in tension was the best for 
furnace construction, as ductibility and tenacity were of great 
bo meng and any material that showed the slightest trace of 
failure owing to workshop manipulation should at once be cast 
aside as unfit for porewr hc nro It had been erroneously an some 
that seeing the material is under a compression, almost any brand 
would do; but this was a fallacy, as a boiler furnace was never put 
to the test until such a case as shortness of water occurred, when 
with any margin of safety, however t, it was certain to lose its 
strong circular form, and become subject to a tensile bending and 
overheating strain, and unless the material was very tenacious and 
ductile it would rupture, as was often the case, with fatal results. 
that the improvements in the manufacture of iron could 
mane oe to have kept pace with the i of p 
used, they would have to turn their attention to the more suitable 
material which was provided in mild steel. A few of the 
advantages of steel, in addition to its tenacity and ductility, were 
its freedom from blisters or laminations, which were seldom spec | 
or when they did occur were generally found to be very slight an 
unimportant. It was now made so homogeneous, and if it might be 
said to have any fibre, this ran equally in all directions ; the per- 
centage of carbon was also so low and so well controlled that it 
was now easily welded and worked by men, when once they became 
accustomed to handling it, whilst it might be purchased at half the 
cost of such brands as ‘‘ Lowmoor.” But all its advantages were 
entirely lost when it was badly handled, and it became less reliable 
than common iron; first-class boiler-makers, however, seldom used 
any other material forfurnaces. Perhaps thestrongest form of boiler 
furnace was the circular form, as well as the most convenient for 
making and working, as any portion could at any time be easily 
gauged for distortion ; but when a flue was immersed in water, as 
in a boiler, there was a tendency, from its buoyancy, to rise at mid 
length and so lose its circular form, becoming oval, major axis hori- 
zontal, This might account for weak flues collapsing top and 
bottom, as was often seen; but as few furnaces were now made 
without some kind of expansion or anti-collapsing seams which 
would take up this movement, and so strengthen the flue, the 
duty of calculating the strength was now dispensed with. con- 
struction, the best seam for the longitudinal direction was the 
welded seam, but as the circular seams had to take up and give out 
— = contraction in ova p meggen as _ as : be 
of such a form as to strengthen the flue against collapse, t 
must consider which was the best seam out of a number now Jon 4 
able. The lap joints would allow a circumferential expansion and 
contraction, but not a a one, and it was very seldom 
used ; the T was very rigid, and of no use except to strengthen 
against collapse, as it restricted freedom in all directions; the 
seam would take up and give out expansion and contrac- 
tion in a longitudinal direction, only restricting the circumferen- 
tial expansion in the same degree as it resisted the collapsing 
; the Bowling hoop, and also the Hawksley Wilde 
e, would yield to expansion and contraction in any 
direction, but, like all the before-mentioned seams, 
one inherent defect, which was that when repairs were 
required the front end plate had to be cut away to withdraw 
the furnaces. To overcome this difficulty he—Mr. Boswell—had 
designed and patented a furnace and seams which would resist 
collapse, yield to expansion and cortraction, and could be readily 
withdrawn from the boiler without the removal of the front end 
~~ or fittings, whilst at the same time an effective heating sur- 
‘ace was secured, and no costly construction was involved. The 
chief feature of this design, which was exhibited in diagram, was 
that a conical form was given to each section of the flue. Mr. 
Boswell then stated, that in working, care should be taken not 








to es to get a greater amount of work out of a boiler than it was 
capable of giving with efficiency, for although as much as 301b. of 
coal per square foot of grate could be consumed, it was more econo- 


mical to work at about 201b. per square foot when it could be 
properly and fully consumed. Care should be taken to adopt 
means to prevent loss of heat by radiation, especially from the 
front end plate, for front plates, exposed toa piercing ——— 
with furnaces heavily fired, had been known to give trouble and 
require repairs after a very short career, owing to the extreme 
limits of expansion and contraction; and as the furnace was liable 
to suffer from the failure of some minor detail or fitting, a good 
reliable fusible plug or low-water valve should be applied. The 
amount of deposit was not always a guide as to the suitability or 
otherwise of the feed-water; peculiar character was of more 
importance than quantity, as zyin. thickness of some kinds of 
deposit would cause more trouble than jin. of others, those con- 
taining lime in carbonates generally being the worst, particularly 
when grease was present in the feed-water. Steam users were 
occasionally unduly alarmed at the appearance of some slight 
blister, fracture, or other defect, and at once sent for some 
local boile -maker ; this, however, was often a mistake, and 
boiler-makers had been known to renew a plate when - 
haps one hour’s caulking or dressing might have served to 
leave the boiler in a safer and better condition than after the 
application of a new plate. Although the working boiler-maker 
might be qualified to do a good repair, he was not always qualified 
to advise, and the best and cheapest course for a steam user was 
to call in the insurance company’s inspector or a firm of boiler- 
makers who kept a qualified inspector, so that the repairs might 
be done efficiently and cheaply. Inspectors were often called in to 
test boilers after repairs, which were found to be quite unsuitable 
to their requirements, whereas if an inspector had been called in 
at first the repairs might have been more satisfactory at a much 
less cost, whilst the workmanship could not be doubted. In conclu- 
sion, Mr. Boswell said the object of his paper had not been to give 
a theological exposition, but to lay before the members a few facts 
and practical suggestions which had occurred to him during his 
avocation as boiler-maker and inspector. 

The President said they had never had a more practical paper 
before the Society. The scientific treatment of boilers had not 
been much thought of until a comparatively recent period. Until 
afew years back, almost any one could be a boiler-maker, but 
now, in that district at least, boiler-makers carried on their 
business on thoroughly scientific principles, 





Mr. Thos, Ashbury, C.E., Spee a vote of thanks to the 
reader of the paper, said that di was pre-eminently a hoiler- 

i istrict, and they could not anywhere in the world, within 
@ radius of twenty miles, find so many practical and first-class 
boiler-makers. 

Mr. Councillor Asquith, in seconding the motion, remarked that 
there need be very little trouble with the smoke nuisance if they 
ap ar of boiler room, but scarcity of boiler room was one of 
the defects in the warehouses of Manchester. r 
oo of thanks was unanimously passed, and the procoedings 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 27th. 

Dusgine the past few days several important railway enterprises 
have been developed. New roads are to be constructed as soon as 
capital can be borrowed. Several branch lines will be constructed. 
Numerous feeders are projected. A large amount of bridge build- 
ing work is talked of, and within six days orders for at least 
6000 tons of bridge iron have been placed, to be delivered during 
the summer. A number of new roads are projected, to develope 
valuable mineral and agricultural territory. Railway builders are 
anxiously awaiting the improvement in the general trade, in order 
that idle capital may be invested in railway properties, and maru- 
facturers are preparing to meet these new requirements upon very 
reasonable terms; in fact, the productive capacity is 80 great that 
profits are merely nominal. Two th d five dred miles 
new railway have been recently projected. One line is 230 miles 
long, extending from Parkersburg, on the Ohio, eastward, through 
West Virginia, developing one of the richest mineral fields in 
America. A great deal of capital is being i ited in mineral, 
timber, and agricultural lands, which are being purchased at from 
2dols. to 5 dols. per acre, in view of the prospective railway build- 
ing, which will develope the new territory. Rail makers have 
inquiries for large quantities of rails for these new enterprises, and 
the probabilities of business are inly more encouraging this 
week than they have beenfor months. Large blocks will be placed 
at 26 dols. at mill; small logsare selling at 27 dols. and 27°50 dols. 
One unfavourable feature at present is that the earnings and 
traffic of railways is still below the average, but the conditions are 
favourable to an improvement, and railway managers have con- 
fidence that an improvement will develope itself within thirty da; 
The extremely cold weather of the past thirty days has retar 
traffic and depressed earnings, but there is every reason to believe 
that a reviving demand is on its way, and that the iron trade of 
the State will be considerably in excess of the volume of last year’s 


The lumber interests of the country are taking advantage of the 
favourable logging weather, and are making immense cuts in ‘all 
lumber districts. Architects and surveyors, both here and at other 
Altantic coast cities, report a season of building activity as near 
at hand. Capital will doubtless take advantage of the extremely 
low prices, and therefore a season of comparative activity may be 
safely looked for. The textile manufacturing interests are still 
afflicted with very active competition. Production is in excess of 
demand, stocks are large, wages are being reduced, and serious 
strikes are in pr The manufacturers of machinery and 
motive power of all kinds have, within the past two weeks, 
received a good many orders for the making of machinery for 
a requir ts and railroad purposes and manufacturing 
d The manufacturing interests of the country generally 
are for an improving business, but few specific evidences 
of activity can be furnished; but there are numerous inquiries for 
material covering all kinds of iron and steel, which will develope 
into business during March. The labour question is giving but 
very little trouble. ’ 

“Our ighest commercial authority here will shortly publish 
tables of labour and wages, showing that, as compared to one and 
two years ago, the condition of American labour is better, because 
of the decline in breadstuffs and wearing ap; 

To-day’s quotations on the Metal Exc’ are 16 dols. 50c. to 
17 dols. 25c. for iron. Tin is unsettled at 17dols. 80c. for spot 
and 17dols. 40c. for futures; tin-plate, 4dols. 35c.; copper, 
11 dols. to 11 dols. 35c.; lead, quiet; foreign, 4dols. 30c.; spelter, 
d 4dols. 75c.; merchant iron, ldol. 75c. to 2dols.; nails, 
2dols. 20c. to 2dols. 30c.; plate iron, 2c.; shell, 2dols. 50c.; 
flange, 3dols. 50c.; angles, 2dols.; tees, 2dols 50c.; beams and 
channels, 3c.; steel plate, 30dols. at mill. The prospects for an 
increase of productive capacity are better to-day than for some 
weeks, by reason of a greater number of inquiries in brokers’ and 
manufacturers’ hands. At the same time the iron trade is sur- 
rounded with many uncertainties. Should the railroad companies 
be heavy buyers, demand will improve. The io me change of 
administration will probably be productive of good results. Congress 
has refused to order the suspension of silver coinage, and has left 
a good deal of unfinished work for future consideration. Political 
matters have much to do with business, and when the new Presi- 
dent announces his policy and his cabinet, it will go far to 
strengthen or weaken confidence in the new incumbent. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE market is this week again exercised by the increasingly critical 
condition of Russian negotiations. In some directions the effect 
of the war feeling upon ers here is to infuse a spirit of more 
earnestness into transactions, and to make them firmer in price. 
Should hostilities occur, the demands upon this district would be 
considerable. A more legitimate cause of strength is the revival 
in the American iron and steel industries, accompanied by an 
average advance of quite 5 per cent. in prices. 

Orders do not yet show much improvement, though colonial and 
Government requirements are affording a considerable amount of 
employment. Many ironworks, however, continue in only partial 
operation. Messrs. Noah Hingley and Sons are a prominent 
exception, since they are busy, largely on Australian orders for 
bars and other merchant sections. m the Round Oak Works 
of the Karl of poy, See bars are going away somewhat 
freely to Australia. ked bars remain at £7 10s. to £8 2s. 6d.; 
medium bars are £6 10s.; ordinary, £6; and common, £5 12s. 6d. 
down, occasionally, to £5 5s. 3 

The output of sheets will be increased next week by the partial 
re-start of the Capponfield Works, formerly belonging to the 


Chillington Iron Company, under new proprietary of Messrs. 
William Molineux enh On ” Best thin sheet makers this 


—Thursday—afternoon in Birmingham large inquiries from the 
colonies and North America, and certain of the firms are very 
busy. Others, however, are laying off some of their mills. m- 
mon merchant singles are £6 10s., and galvanising £6 12s. 6d. 
upwards. Shropshire sheet makers demanded better prices, and 

uoted singles £7 10s., Liverpool; doubles, £8 2s. 6d.; and lattens, 
29 2s. 6d. i rolled wire rods for fencing were priced by 
the same people £6 5s., Liverpool. 

Messrs. John Lysaght and Sons, galvanisers, whose sheet iron- 
works are at Wolverhampton, are contemplating increasing their 
production of black sheets, and they are at — turning out 
some 500 tons of galvanised sheets a week, chiefly on account of 
Australia, South America, and the Cape. A proportion of this 
output is being made up into roofing and constructive work. 
Although the e Wolverhampton works are kept going as fully 
as possible, the firm are yet unable to make the black iron 


bn they consume, and they contemplate taking an additional 
wor! 
Heavy tube strip is decidedly firmer in price. The makers who 
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have been successful in getting the orders for the strip mostly 
needed in the making of the pipes to be laid in the Soudan are hard 
Oe ee od no ee ‘ 

ig iron is going off in limi and prices do not im- 
prove. An evidence of the dissatistaction of the Midland makers 
with current rates is the circumstance that several furnaces are 
just now being blown out in Derbyshire and Northampton. Best 
Derbyshire pigs are 42s. delivered, and common 40s. 6d., native all 
mine pigs are 57s. 6d. to 60s.. part mines 42s., and cinder sorts 
36s, 3d. to 37s. 6d. 

The machine and tool firms of Birmingham and the district are 
doing a little more. In some cases the average complement of 
hands is employed, and where men have lately been discharged a 
few are being taken on. The orders are both for home and for 
export, for Government and for private use. Among the orders 
received on Wednesday were some from the Chinese Government, 
who require half-a-dozen lathes, and some bullet making machinery. 
The work will be executed by Messrs. James Archdale and Co., of 
the Manchester Works, Birmingham. And an order from the 
Mint has likewise just come to hand at these works. 

A shaping machine for planing armour plates has been finished 
by Messrs. Archdale, and at the close of the week it will be 
despatched to the Chatham Dockyard. This firm are considerable 
producers of shaping machinery, but this is, perhaps, the largest 
tool of the class which they have yet turned out. Its weight is 
24 tons. The total length of the is 18ft.; the length of the 
stroke of the ram is 3ft., and the longitudinal traverse of the saddle 
9ft. The power of the gear can be made 20 to 1, but when it is 
required to run the machine faster it can be reduced to 12 to 1. 
Alike in circular, horizontal, and vertical cutting, the tool is self- 
acting. It is driven with a link motion, which gives a quick return 
stroke to the ram. The links and the connecting-rod are of cast 
steel. Small and large work can be operated by the circular 
motion. The ram being adjustable, rack and pinion can be used 
if it be desired. The link motion is the style adopted by this firm 
in all their planing machines. Messrs. Archdale tell me that they 
obtained this order in full competition, their design being con- 
sidered by the dockyard authorities as the most suitable for the 
purpose in view. A small-sized shaping machine the firm some 
time ago sent to Woolwich Arsenal. The Roumanian and Danish 
Governments have each also obtained tools from this firm. 

Constructive engineers and machinists in this part of the king- 
dom are looking to secure some of the work which is just now 
needed for the Indian State Railways and for the Oude and 
Rohilkund Railway. The former are requiring =~ and triangu- 
lated girders, steel transverse sleepers, steel fish-plates and fish- 
bolts and spikes. For the Oude Railway fifty underframes for 
covered goods wagons, pumping machinery, and pipes and hydrants 
are desired. és 

Among Birmingham and Wolverhampton engineers considerable 
interest is still excited upon the action of the War Department in 
permitting the purchase of American pumps. Mr. Richard e, 
the chairman of Tangye’s Limited, defends the Government. He 
states that his inquiries have satisfied him that “‘ the duty required 
of the pumps was so great that there was not the slightest chance 
of any suitable for the work required being in stock in England, 
and many months would be needed to make them.” Mr. Tangye 
congratulates the department upon having found the pumps y 
to their hand. 

Mr. Tangye’s view is not that, however, of by any means all the 
heavy pump makers here. Messrs. Joseph Evans and Sons, of 
Wolverhampton, hold that Mr. Tangye is incorrect in his supposi- 
tion that no manufacturer could have supplied the pumps in a 
reasonable time. They do not hesitate to assert that they should 
have been very pleased to have guaranteed the delivery of the six 
** Duplex ” pumps, equal in capacity to those from America, within 
— days, and that at a cost of about £2000, instead of nearly 

The Council of the Wolverhampton Chamber of Commerce, in 
their annual report, remark that great disappointment was felt at 
the announcement that certain engines and pumps had been 
ordered in New York, “‘ which it is stated could have been supplied 
from this town at least as good in quality, quicker in point of 
time, and at 20 per cent. less cost.” 

The assurance of Mr. Brand that it is the intention of the War- 
office, having got a pattern, to employ English manufacturers, and 
a statement by the Under Secretary of State for the Home 
Department that he is informed that tenders will be issued with 
the least possible delay, are assisting to lessen the dissatisfaction 
which was at first caused. The pumps are of 18in. steam area, 
5in. water area, and 18in. stroke. 

The reply of Mr. Brand concerning the contract for portable 
railway plant and five 18in. gauge locomotives, placed with Mr. 
W. G. Bagnall, of the Castle Engine Works, Stafford, is regarded 
here as wholly satisfactory. It is beyond question that small loco- 
motives of the class which have just been ordered are a speciality 
of the firm. 

As to the pipes, there is now no room for doubt that they will 
all be manufactured in this country, and possibly in this district. 
Dr. Tweddle, of America, was associated with Messrs. John 
Russell and Co., of Walsall, in the laying of the experimental 
line of three miles at Aldershot a year ago, and Messrs. Russell 
could have secured the whole of the contract for the first fifty 
miles if they had been able to supply the pipes within the stipu- 
lated time. Mr. W. B. Harrison, the chairman of the company, 
states that there can be no reason, in case of future requirements, 
why everything in connection with the line should not be manu- 
factured in this country, provided time is given. 

The pipes for the oil line which Dr. Tweddle is laying in the 
Caucasus have been mostly made in this district. 

The railway wagon and carriage builders busy, although 
no additional work has been placed for the Suakim Railway. I 
may, however, remark that some months ago, when first the 
expedition to Khartoum was contemplated, wagons of Messrs. 
Brown, Marshall, and Co.’s build were supplied to the Govern- 
ment and were shipped to Egypt. The same firm are now supply- 
ing 174 wagons and brake vans for the new Hull, Barnsley, and 
West Riding Junction Railway, and it is understood that some 250 
wagons for the same line have been ordered elsewhere. The coaches 
have gone to Manchester. The Birmingham Railway Carriage 
and Wagon Company are active in much part on export account. 
Amongst the orders that they have recently accepted are hand- 
some saloon carriages of unusual size for South America. 

The wages movement in the nut and bolt trade has proceeded so 
far satisfactorily, yet, unless one employer at Darlaston consents 
before the 19th instant to join the Masters’ Association, there 
appears some probability that the agitation may have proved fruit- 
less. This firm only employs twenty-five men, but it is in a 
position to dictate its own terms. Much sympathy is expressed in 
the movement, and resolutions in its favour have been passed by 
several bodies. 

The opinion of the Council of the Wolverhampton Chamber of 
Commerce upon the present state of trade is, that if the sugges- 
tion is correct, that it is due to the enhanced value of gold, 
there is no a of better prices either in South Staffordshire 
or elsewhere. most hopeful outlook is that the development 
of railways in India will facilitate an interchange between the 
empire and this couniry, of corn on the one hand, and manufac- 
tured goods on the other; but, in the opinion of these traders, that 
development is not going on at a rate likely to produce any 
marked change. 

Mr. R. Smith-Casson, the general manager of the Round Oak 
Ironworks of the Earl of Dudley, last week read a Pn on 
“* Gaseous Fuel ” before the Birmingham section of the iety of 
Chemical Industry. Mr. Casson remarked that the most perfect 
‘a ever used for producing heat by combustion was the oxy- 

ydrogen blow-pipe. e principles deduced from these considera- 
tions had been embodied in the construction of furnaces which had 
been in use for seven years at the Round Oak Works. 

Prospects in the North Staffordshire iron trade are better. 








Specifications are coming in rather more freely, and the mills are 

ing about four turns per week. Bars are selling fairly, 
especially for the Australian and South American markets. Prices 
are ashade firmer. Common crown bars are £5 10s, to £6, and inferior 
qualities £6 10s. to £7 10s. Puddled bars are £3 to £4. The plate 
trade continues unsatisfactory. Ordinary sorts delivered Liver- 
pool, or equal, are £7 to £7 5s. Heavy sorts are £7 10s. to £8. 
Hoops average about £6. Steel is coming into the district in in- 
creasing quantities. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is very little change to report from week to 
week in the condition of the iron trade of this district. Business 
in all branches both of the production and the manufacture of 
iron continues dead, and buyers are still held back by a want of 
confidence in the future. No one will buy for stock, and where 
occasional orders of a speculative character are given out, it is only 
where long forward deliveries can be obtained at excessively low 
prices. Generally, however, there is a continued indisposition to 
go beyond actual known requirements, and these are only small. 

The Manchester iron market on Tuesday was moderately well 

ttended, but t: ti were again only on the limited scale 
that has obtained of late. Nominally quoted prices were 
unaltered, but there isa continued under current of weakness in 
the market, which leads to very low prices being taken to secure 
orders. For Lancashire brands of pig iron the quoted list rates 
remain at 41s. to 41s. 6d., less 24, for forge and foundry qualities 
delivered equal to Manchester. For some weeks past, however, as 
I have previously reported, local makers have been pre; 
give way 6d. per ton on these figures to secure orders, but they find 
they are still considerably undersold by district brands, and the 
necessity of some further concession if they are to secure orders is 
now being pressed upon them. The leading makers of Lincolnshire 
iron quote about 40s. 6d. to 41s. 6d, less 25, asthe basis of their 
minimum prices for delivery equal to Manchester, but there are 
sellers of some of the district brands open to take 39s. 6d. to 40s., 
less 24, and there are very few orders being got at much above the 
last-named figures, whilst in one or two exceptional cases even less 
has been taken. There is comparatively very little doing in North- 
country iron, but where transactions are reported the basis of prices 
is about 43s. 10d., net cash, for good foundry Middlesbrough 
delivered equal to Manchester, and this figure has been taken for 
deliveries over the whole of the year. 

In manufactured iron business continues very slow, and works 
are only being kept going about four days a week with orders 
coming in from hand-to-mouth. Some of the makers still hold to 
£5 10s. for good qualities of bars delivered into the Manchester 
district; but for prompt specifications £5 7s. 6d. is in most cases 
being taken for both cashire and North Staffordshire makers, 
with hoops to be got at £5 17s. 6d., and local-made sheets at 
£6 17s. 6d. to £7 per ton. ers, however, show a disinclination 
to take these low figures for long forward delive , and merchants 
who have been “‘ bearing” at all heavily, are finding it difficult to 
cover their sales. 

A general tendency to quiet down is reported in the engineer- 
ing trades, and, to keep works going, any new orders giving out are 
competed for at extremely low prices. 

The giving ont abroad of Government contracts for engineering 
work is again causing some commotion in the trade, and the pump 
makers in this district are anything but satisfied with explanations 
given in the House of Commons with reference to the orders 
placed in America for pumps for the Soudan. Whether the 
pessimist view taken by Messrs. Tangye as to the abilities of makers 
of this class of machinery tv meet the requirements of the 
Government applies simply to Birmingham or not, it has given con- 
siderable offence, and so far as Lancashire is concerned, I know of 
at least one firm in the Manchester district who would gladly have 

pted the tract for the Suakim-Berber pumps, and have 
given the delivery of the first in from fourteen to twenty-one days 
of confirmation of the order. Not only so, but the firm would 
have brought actual past experience to bear upon the work, as they 
have already made precisely the same class of pumps for identical 
work se | 

Messrs. J. Spencer and Co., of Hollinwood, near Manchester, 
have just completed a specially designed lathe for studs and crank 
pins, with the object of dispensing with all forge or smith work in 
the operation. This tool, which has been made for the works of 
Messrs. Buckley and Taylor, of Oldham, may be described as a 
12in. centre hollow spindle capstan rest lathe, and it is probably 
as large a size in this class of tool as has been made. It is 
adapted for ing all kinds of studs, small crank or any descrip- 
tion of pins, out of the solid bar up to 4in. diameter. The fast 
headstock of the lathe is double-geared, with a 4jin. hole right 
through the spindle, and a cone chuck at each end to secure the 
bar which is passed through the spindle. The bar can be operated 
upon by five separate tools of various forms for different kinds of 
work, such as —s out, finishing, squaring, cornering, point- 
ing or ending, without any forging or smith work on the bar being 
required, and the studs are finished at one setting without loss of time 
for changing or resetting tools. A screwing apparatus is also at- 
tached which will screw up to 2}in. Whitworth threads, and this can 
be run along the slide so as to be out of the way of the capstan rest 
when turning. The lathe is also fitted with a loose headstock, so 
that it can be used as a general tool for doing work between centres 
when required. The bed of the tool is cast in the form of a trough, 
so arranged as to collect the soap and water used when the lathe is 
in operation; and the slides are protected from any injury which 
might arise from the cuttings and water. In the screwing head a 
special feature is introduced that the dies do not require any 
machinery or fitting into the holders, the die being simply fixed 
into a sliding holder that can take any diameter which is required, 
and the dies are made adjustable to meet wear and tear. In their 
‘anna self-feeding hand drilling machines, which are pretty well 

own, Messrs. Spencer are bringing out some improved designs, 
and they have introduced a new swivel bracket to enable the 
tool to drill at any angle. In a large planing machine for taking in 
work 12ft. long, 4ft. 6in. wide, and 4ft. high, which the firm had 
also in hand, I noticed one or two improvements. The table is 
driven by a large spur wheel, in place of the small rack pinion 
usually employed, and this has been introduced to give a smoother 
motion when cutting; the table has also slides of flat surfaces, 
instead of the usual V slides, and the gearing is placed behind the 
upright, so that the cross slide does not interfere with the working 
of the strap in any position. For the lubrication of the table 
slide rollers revolving in oil are fitted into recesses in the bed, with 
a spring that keeps them up to the table, so that they touch it 
every time it runs across. 

An improved fire-escape, which is a combination of the advan- 
— of the fly ladder and telescopic systems, and in which the 

ifficulty of carrying a wire shoot as well as box on the one escaj 

has been very successfully overcome, has been built by Messrs. W. 
Rose and Co., of Manchester. The escape is constructed of two 
ladders, one sliding over the other, and the rising ladder is wound 
up and down by a powerful windlass, so arranged that the spokes 
of the two ladders, in whatever position, are always kept directly 
— to each other. The box is ingeniously arranged to allow 
the copper wire shoot to pass through the centre, and by the com- 
bination of the box and shoot a fire-escape and a standing fire station 
are obtained in the one apparatus. 

With the —— that the cold weather of the it week has 
helped to give a little more activity to the demand for house fire 
classes of fuel, the condition of the coal trade remains without 
material change. Common round coals, for iron-making and 
steam purposes, continue bad to sell, and can be got at — 
low prices. Engine fuel, so far as the better sorts of slac' 
are concerned, is perhaps not quite so plentiful; but the demand 
is still only moderate. Although there is no quotable alteration 











in prices, the tendency continues in the favour of buyers, and when 
contracts have to be renewed generally some concession on 
rates is obtainable. At the pit mouth best coal averages 8s. 6d. to 
9s.; seconds, 7s. to 7s. 6d.; common, 5s. 3d. to 5s. 9d.; burgy, 
4s, 6d. to 5s.; and slack from 2s, 6d. and 3s. for common up to 4s. 
for the best sorts. 

Shipping has again been quiet, with steam coal delivered at the 
high level, Liverpool, or the Garston Docks ranging from 6s. 9d. for 
common, to 7s. and 7s. 3d. for the better qualities. 

Barrow.—There is no improvement the demand for pig 
iron, although the outlook is more cheerful. Enquiries are made 
with more spirit both by home and continental consumers, and it 
is expected this will lead to new business during the e few 
months. Makers have already entered into fairly large delivery 
engagements, but they are not of a pressing character. Prices are 
firm, but are not quotably altered. No. 1 Bessemer is quoted at 
44s. 6d. net, immediate delivery, and 45s. 6d. forward delivery ; 
while mixed parcels are quoted at 44s. per ton net at makers 
works. Stocks remain heavy, but are not increasing. In the steel 
trade there is nothing new to report, a the acceptance of some 
fair orders for railway material. Some Government contracts are 
expected in this line. It is reported that orders have been freely 
given for general steel , such as bands, wire, billets, bars, &c., 
and that there is a fair trade doing in mild and hard steel for 
cutlery and general purposes. Shipowners have booked new orders 
this wae, Denes “a large — ae — 
Barrow Shipbuilding Company. e graving doc! ipyard a 
Barrow, which has been dened der a few months, is about to be 
re-opened. Iron ore finds a poor market at from 8s. 6d. per ton net 
at works. Coal and coke dull, and in limited request. e work 
of strengthening the viaduct on the Furness Railway over the 
rivers Severn mn | Trent has been commenced. It is intended to 
make it sufficiently strong to enable the heaviest engines to pass 
over it at ordinary speed. Some difficulties are pending in 
this district relative to the increase of royalty charges on iron ore, 
and in one or two cases the closing of important mines, such as 
those of Hodbarrow and Lindal Moor, are threatened. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I OBSERVE it was stated at the Miners’ Conference at Rother- 
ham on Monday that there has been during the last two months a 
largely increased quantity of coal sent to London. As 1884 showed 
a very heavy drop on the ton! of 1883, it is only fair to all 
parties to note that in January and February of 1884 the quanti- 
ties sent to the metropolis were lly low, owing to London 
merchants and consumers laying in heavy supplies in the latter 
part of 1883 in anticipation of a strike. This accounts for the 
tonnage in the ym | months of 1884 being abnormally limited. 
The quantity of carried to London last month by rail was 
578,186 tons, as com with 547,035 tons in February, 1884; 
and for the two months to February 28th, 1885, 1,216,432, as com- 
pared with 1,116,710 for the two months to 29th, 1884. The 
increase in Feb: last was 31,151, and the increase on the two 
months, 99,721. essrs. Newton, Chambers, and Co., of Thorn- 
cliffe, again head the list, their tonnage for February being 27,018. 

I have just been examining the official return of the Hull 
Chamber of Commerce and 8. ipping. showing the quantity of 
coals brought to Hull from each colliery in Yorkshire and other 
districts. e total quantity sent was 84,416 tons, as compared 
with 90,536 tons for February of 1884. The exports from Hull to 
foreign countries have increased from 26,435 tons in February, 
1884, to 32,540 tons last month. Germany, with 5747 tons, heads 
the list, Belgium, with 4121 tons, coming second, and Malta third, 
with 3754 tons. 

The Board of Trade returns for the month of February continue 
to show a serious decrease in our ex in iron and steel. The 
value sent last month was £1,480,087, as compared with £1,892,565 
and £2,023,825 for the corresponding months of 1863 and 1884. 
In coal, coke, &c., the respective values in these three periods have 
been £676,427, £739,696, and £691,557. Pig iron for the same 
months shows values of £224,382, £164,361, and £144,601. In 
hardware and cutlery the value exported last month was £216,626, 
as compared with ,633 and £231,090 for the corresponding 
months of 1883 and 1884. The increasing markets are Russia, 
Germany, Argentine Republic, and Australasia, The markets 
which show a decrease are Holland, France, = and the 
Canaries, United States, Foreign West Indies, Brazil, British 
North America, British Possessions in South Afri " and British 
East Indies. In steel rails the value exported last February was only 
£170,382, as compared with £301,670 and £230,886 for February of 
1883 and 1884. To Russia, Sweden and Norway, Germany, 
Egypt, and British Possessions in South Africa, no rails were sent 
last month. To Holland there was only sent the value of £32; to 
Spain and Canaries £28, against £12,498 for the previous February; 
to Italy £7, against £6119 for February, 1884, and £32,295 for 
February, 1883. The United States shows a tremendous fallin, 
off—£19,371 for February, 1883, £18,833 for February, 1884, an 
only £130 for the last month. Heavy drops are also shown by 
Mexico, Brazil, Argentine Republic, Chili, Peru, and Australasia, 
the latter market having decreased from £80,513 to £39,638. 
British North America, on the other hand, has increased from £685 to 
£11,478, and British East Indies from £26,531 to £75,231. The ex- 
ports of unwrought steel have fallen from £79,672 to £61,243 ; and of 
manufactures of steel and iron combined from £29,432 to 932. 
Bilbao River and Cantabrian Railway Company is the title under 
which the old Bilbao Iron Ore Company is known. The company 
was originally formed to supply the steel manufacturers in 
England and elsewhere with high-class hematite iron ore, 
for which the Spanish mountains of Bilbao are famous. 
Of late years they have found their business becoming very 
much that of a carrying company—hence the change of title. 
In their annual report for 1 the directors state that 
the receipts of the railway for the past year have amounted 
to £74,362 18s. 5d., and the working expenses—inclusive of royalties 
—to £39,181 1s. 9d., or 52°68 per cent. The total shipments of ore 
from the Bilbao River were in 1884, 3,196,548—metrical—tons, 

ainst 3,428,187 tons in 1883, showing a decrease of 231,639 tons. 

e falling off in the trade of the river was due to the quarantine 
restrictions in force during nearly four months of the year, and 
to the very severe depression experienced in all branches 
of the iron and steel trade. The directors add that, in face of 
these adverse ——, it a all 080 OU BTL Bag we the 
company carried and shi in » _ ish—tons, 
agen 602,352 tons in 1883, and that the net revenue of 1883 has 

been maintained, although there was ily an i 
proportionate cost of working the largely reduced traffic carried 
during the existence of quarantine, which caused a general dis- 
turbance of the company’s operations. On January Ist there was 
an estimated stock of a quarter of a million tons of ore in the 
various deposits alongside the company’s line, and the shipments 
for the first two months have been 114,336 tons, against 105,220 
tons in the corresponding period of 1884. 

A serious accident too P at the Holbrook Colliery, Ecking- 
ton, belonging to Messrs. J. and G. Wells, on Saturday morning. 
The workmen were being let down the shaft to commence a day 
shift. The. ny 6 had descended fifteen times, and while making 
the sixteenth descent eight men were in the cage, which was run 
into the shaft bottom with great violence. It appears that the 
rope was torn away from the drum in the engine-house, and the 
capple attached to the drum was broken, the bolts being thus 
forced off. The cage went down with such force that it was com- 





letely smashed, and the eight men were pitched out and seriously 
njured. The ascending chair was dashed into the headgear, but 
the Ormroyd safety hook did its duty and suspended the chair. 
The engine driver, named John Wilson, was seriously injured, the 
woodwork case round the drum was burst away, and the roof of 
the engine-house broken in and greatly damaged. The whole of 
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the men in the cage were hurt, several of them 
seriously, The rope, which was of the usual 
wire construction, had been in use about six 
weeks, and had previously given no indication of 
its being weak. 

Mr. John Lewis, proprietor of a small mine 
called the Crossing Main at Hungoland, near 
Sheffield, which he worked with a miner and a 
boy—three hands altogether—was caught in a 
fall of roof last Thursday and buried alive. 
Labourers from Hungoland village worked in relief 

rties to rescue him, but it was thirty-six hours 

fore he was reached, and life was then extinct, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

DvRING the past week a fair amount of busi- 
ness has been done in Cleveland pig iron at 
slightly improved Y nea The tone of the 
market held at Middlesbrough on Tuesday last 
was, however, somewhat quieter, neither buyers 
nor sellers being anxious to transact business. In 
one or two cases No, 3 g.m.b. was sold by mer- 
chants at 34s, 0 ton, but their usual quotation 
was 34s, 3d. me merchants are ready to offer 
No. 3 at 34s, 3d. for delivery to the end of June. 
Makers are well supplied with orders for the 
present, and are not prepared to commit them- 
selves far ahead, as ag ag ane probabilities to 
be in favour of a rise. The lowest price currently 
accepted by makers is 34s. 6d. per ton, and some 
of them go so far as to ask 6d. more. Forge iron 
is firm at 33s. 3d. per ton. Merchants have 
apparently no power to alter it, as the makers 
hold the existing stocks in their own hands, 

Warrants are nominally 34s. per ton. 

Messrs, Connal and Co.’s stock of pig iron at 
Middlesbrough decreased 30 tons during the week 
ending Mosier last. 

Exports of pig iron from the Tees are equal to 
the average this month, 17,790 tons having been 
sent away to Monday last. More than half of 
this went to Scotland. 

The demand for manufactured iron has not 
improved much, and the prices now ruling 
scarcely cover the cost of production. Ship 
plates are £4 15s. to £4 17s. 6d. per ton; angles 
£410s. to £4 12s. 6d.; and common bars £4 17s. 6d. 
to £5, all free on trucks at makers’ works, cash 
10th, less 24 per cent. discount. Steel plate and 
angle makers are busy, and have raised their 
prices somewhat. Steel plates command about 
£7 per ton at works, and angles £6 10. 

he value of goods exported from Middles- 
brough during February, exclusive of coal and 
coke, was £107,579, being a decrease of £38,875 
when compared with February, 1884, The value 
of exports from the Tyne last month was 
£145,052, being a decrease of £14,615. 

Messrs, Allhusen and Co., of Newcastle, have 
commenced to make railways and to put down 
other plant at Haverton Hill for working the salt 
they have there discovered. It is said they intend 


inactivity. The animation of the previous week 
was due to a reported improvement in the Scotch 
steel trade and the placing of Admiralty contracts 


in the Clyde. Some extra tive buying 
resulted, but the market is as dull as pos- 
sible. The shipments of pig in the past week 


amounted to 8135 tons, against 8575 in the pre- 
ceding week, and 10,636 in the corresponding week 
of last year. The exports to Germany are con- 
siderably larger than of late, but the require- 
ments of other continental countries are small. 
The demand for the cheaper qualities of pigs is 
on the increase at the moment, and smaller 
additions are therefore being made to the stock 
in the warrant stores. There is no change in the 
amount of the production, the furnaces in blast 
psec | ninety-three, compared. with ninety- 
seven at the same date last year. 

Business was done in the warrant market on 
Friday down to 41s. 5d. cash. On Monday 
transactions occurred at 41s, 34d. to 41s. 3d., and 
on Tuesday business took place at.41s. 34d. cash. 
Business was done on Wednesday at 41s. ° 
cash to 41s, 14d. To-day—Thursday—the market 
was somewhat firmer, and closed with buyers at 
41s. 4d. cash. 

The market values of makers’ iron are a shadow 
lower, as follows :—Gartsherrie, f.o.b. at Glasgow, 
per ton, No, 1, 51s. 6d.; No. 3, 46s. 9d.; Colt- 
ness, 54s. 6d. and 50s. 6d.; Langloan, ditto; 
Summerlee, 51s. and 46s.; Calder, 52s, and 
46s. 6d.,; Carnbroe, 48s, 6d. and 46s.; Clyde, 
46s. 9d. and 42s, 9d.; Monkland, 42s, 3d. and 40s. ; 
Quarter, 42s, and 39s. 9d.; Govan, at Broomielaw 
42s, 6d. and 40s.; Shotts, at Leith, 5ls. 6d. and 
51s.; Carron, at Grangemouth (specially selected, 
52s. 6d.), No. 3, 47s.; Kinneil, at Bo'ness, 44s, 
and 43s.; Glengarnock, at Ardrossan, 48s, 6d. 
and 43s.; Eglinton, 43s. and 39s. 6d.; Dalmel- 
lington, 47s. and 43s. The total shipments to 
date are 77,813 tons, against 93,497 twelve 
months ago. 

The steel trade is in a favourable condition. 
One or two additional shipbuilding contracts are 
in the market, but a further material increase of 
prices is not expected in the meantime, and 
makers will be quite able to cope with the orders 
now in hand without making extra arrangements 
pa = oie 

kers of sugar crushing machinery, who were 

exceedingly busy last year, are in some cases now 

ming very slack, and have been obliged to 
discharge a large number of their workmen. 

During the past week three locomotives, valued 
at £4998, were dispatched from the Clyde for 
Calcutta, a small dredger worth £650, to the 
same place, there being also among the week’s 
shipments £10,500 worth of machi , £3560 
sewing machines, £2500 steel goods, and £16,700 
general iron manufactures. 

There is rather less doing in the shipping 
department of the coal trade. The week’s 
despatches from Glasgow aggregated 18,885 tons; 
Greenock, 122; Irvine, 1498; Ayr, 8238; Troon, 





to proceed with three bore holes in addition to 
the one already made. 
The smiths, joiners, and miyede connected 
with bp tap | shipyards are stil out on strike 
ie tg Be # 





3134; and Grangemouth, 4406. In Fifeshire the 
d d is tisfactory. Stocks are accumu- 
lating at the pitheads, and it is reported that at 
a majority of the collieries the men are obtaining 
only four days’ work in the week, while in some 
insti their employment does not exceed seven 





g r tion of wages and alt of 
working hours sought to be enforced against 
them. At present there is little prospect of a 
settlement. 

According to the Cleveland ironmasters’ statis- 
tics issued last week, there are ninety-five blast 
furnaces in operation, of which seventy-one are 
ae Cleveland iron, and the remainder 

ematite, spiegel, and basic pig iron. The make 
of iron of all kinds during the month amounted 
to 180,323 tons. The stock of pig iron in the 

whole district on February 28th was 377,737 
tons, being an increase of 6320 tons since 
January 31st. 

A meeting of the Cleveland Institution of ing 
neers was held at Middlesbrough on Monday, the 
‘th inst., the president, Mr. "Alfred Hill, occupy- 
ing the chair. Mr. Macdonell, of Stockton, read 
a most interesting pepe on the gradual reduction 
of wheat into flour by means of grooved chilled 
rollers with differential velocities. The paper 
was well illustrated by diagrams, models, and 
specimens of grain, meal, flour, and impurities, 
as found at various stages of the process. One 
of the chilled rollers usually employed was ex- 
hibited, its surface having been grooved specially 
with teeth of various pitches from fine to coarse. 
Mr. R. H. Appleton, who has at Stockton one of 
the est and most modern milling plants in 
the whole country, was present, and invited the 
members to inspect it. ith this object in view, 
the discussion was adjourned, after ing a 
hearty vote of thanks to Mr. Macdonell for his 


paper. 

In the decease of Mr. John Dunning, of the 
firm of Jones, Dunning, and Co., Middlesbrough 
has lost one of ite oldest and most remarkable 

iti Mr. Dunning commenced his profes- 
sional career as a clerk about forty years since. 
His industry and force of character soon made 
him conspicuous in the then small but rapidly 
increasing town, He was soon made the chief 
local agent of the owners of the Middlesbrough 
estate, who were then, and still are, the Pease 
family. He assisted materially in building up 
the colossal fortune which they have lo - 
sessed. When the town was leoumnevatal Mr, 
Dunning became also borough surveyor, and held 
the two scarcely compatible positions for several 
years. He became partner in the iron smelting 
firm already mentioned, though he took no part 
in the management. He was director, 
and finally sole proprietor of the unfortunate 
wrought nail company established to work the 
patents of F. F. Jones. He was owner of 
the gas works at Sidmouth, Devon. Though not 
brought up an engineer, he nevertheless under- 
took operations of considerable magnitude in 
civil engineering, gas engineering, and architec- 
ture. Though his course was not unattended 
with failures, still he attained on the whole a fair 
number of successes. He occupied the civic chair 
one year, and was an alderman of the borough 
when he died, at the early age of fifty-eight. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


_THEZiron market has again settled into a con- 
dition of quietness, not to say comparative 








days in the fortnight. The foreign shipments of 
coals at Leith were about 3700 tons. A few days 
ago the Fife and Clackmannan Coalmasters’ 
Associati eld a ting at Burntisland, Mr. 
Spowart, of Bromhead, in the chair, when the 
resent dition of busi d d 





was d 

veral members urged that both prices and 
wages ought to be discussed, but it was ultimately 
agreed that no alteration should be made in the 
meantime. 

During the first two months of the year it 
appears that the general shipping trade of the 
Clyde has been fairly active. As compared with 
the same period of last year the arrivals show an 
increase of 12,277 tons, while there has been a 
decrease of 3297 tons in the sailings. 

A few additional contracts for shipbuilding 
have been placed on the Clyde. Messrs. R. 
Duncan and Co., of Port Glasgow, have received 
an order to build a sailing ship of 1600 tons 
register for Messrs. Lindsay and Co.; Messrs. 
Barclay, Carle, and Co., of Glasgow, are to build 
for Messrs. Letham, Bincle, and Co., an iron 
sailing ship of 1400 tons; and the London and 
Glasgow Engineering and Iron Shipbuilding 
Company are to construct a steel screw steamer 
of about 1800 gross for the Indo-China Steam- 
ship Company. 

Despite the backward condition of the ship- 
building trade, the masters at Port Glasgow are 
having a good deal of trouble with the ironworkers, 
The rivetters of Messrs. John Reid and Co. have 
been out on strike since the middle of December, 
although offered wages which, it is said, would 
yield them an average of 7s. to 8s.a day. The 
men lately demanded that the firm should dismiss 
the foreman rivetter before they would consent 
to discuss the question of wages. This Messrs. 
Reid and Co. declined to do, and the other 
employers, sympathising with this apparent ill 
usage of the firm, have resolved that until the 
men withdraw from the position they. have taken 
up, no society men shall be taken on in any of 
the yards in the district. 











WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


Mary yd yrs nee = be seen at 
us—an affair of outposts before the great s' le 
upon the Bute and Taft sunignmnton. tke 
promises to be a keen contest, and open and con- 
cealed strategy must be noted. Last week, for 
instance, there was a rumour circulated in Cardiff 
tothe effect that the Taff Vale were afraid that th 

had the worst of the bargain, but on inquiry 

found that this was a fiction; “they were very 
well satisfied.” One good step in the way of 
tranquilisation has been Tae. and that is 
to unite the Rhymney and Taff Vale Railways. 
The Rhymney only paid 5 Fd cent. last year, 
and this principally owing, I am told, to some 
large ge earn payments having been made. 
If the shareholders are wise they will induce 
their directors to call a meeting and get their 
fortunes linked with the Taff. The advantages 
would be considerable—a uniform rate, equal 





benefit to small and large freighters, use of both 
lines, and entire freedom from congestion, as one 
line would relieve the other; moreover, 9 fair 
onthe ‘Taft “Vale Com ee wabing the 

e mpany is new 
line to Newport from Pontypridd and the 
Rhondda vigorously. A good deal of coal, too, 
from Aberdare has been sent over the line; as 
many as eight large trains one day last week. 

The trade remains generally about the 
same. Exports at Cardiff for foreign destinations 
showed an increase. For example, 154,000 tons 
were despatched last week, as compared with 
133,000 tons the previous week; but in the dis- 
trict generally there is a certain degree of slack- 
ness prevailing, and the business is spasmodic and 
exceptional, There are one or two favoured col- 
lieries, for instance, holding good contracts, and 
these enjoy the best trade. I must note, in 
defiance of quiet times, a stiffe of for 
best samples, and an objection to deliveries a long 
way ahead. Our coalowners have a notion that 
the fleet will be busy in a short time, and I 
should not be surprised at prices —, up. 
Ruling prices are for steam, screened, 10s. to 
10s. 6d.; small, 4s. 6d. to 5s. House varieties 
remain unchanged, and there is not much doing 
with them. 

The sale is announced on Monday next of Tyla 
Coch plant, the veg & a limited company 
who sublet under the Tyla Coch Company. I am 
sorry to see that they have come to grief, for the 
race were good, and it is hoped that powerful 
riends may yet pull them through. 

The export returns, for the year 1885, of coal 
to foreign destinations show so far unfavourably. 
January n with a decline, and Fe’ 
followed. If March show a similar falling the 
— will be less hopeful than is now thought 

ely. 

In January the exports of coal from Cardiff 
amounted to 569,593 tons; February, 527,000 
tons. From Swansea: January, 80,802 tons; 
February, 65,832 tons. From Newport: January, 
131,505 tons; February, 124,197 tons. 

Newport has, so far, shown a livelier iron trade. 
In Jani 10,931 tons were sent away; in Feb- 
ruary, tons. Cardiff in the two months 
only sent away 6933 tons, and Swansea only 349 
tons. It is interesting to note how various in- 
‘dustries attach themselves to certain places. 
Newport has the pre-eminence as an iron port, 
Cardiff as a coal port, Swansea as a patent fuel 
port. In the last two months Swansea sent away 
close upon 50,000 tons of patent fuel. 

Little is doing anywhere in iron and steel. 
Ebbw Vale has been making a few hundred tons 
of rails for the Suakim-Berber line, and Cyfarthfa 
is tolerably busy on a new order. Business is, it 
must be confessed, dull, 

In bg! ony there is a good deal more activity 
shown than in any ironwork. Prices are firm, 
and orders are being put in at a satisfactory rate. 
Swansea is showing more solid practical work in 
this industry than any other place, though the 
Monmouthshire works have not much to com- 
plain about, The advantage derived by Swansea 
is in connection with its port. Formerly the 
custom was to send tin-plate consignments by 
rail to Liverpool, and thence to America. Now 
there is a good deal of direct shipment, and at 
present vessels are coming in very satisfactorily, 
and some substantial cargoes are preparing. A 
local journal contrasts the shipments of Cardiff 
and Swansea not by the percentage of increase. 
which is misleading, but by the actual volume o 
work done. It shows that in 1883 Cardiff sent 
away 6,786,524 tons of coal, and Newport 
1,585,032. In 1884, Cardiff 7,000,115 ; Newport, 
1,724,960. In 1884. Cardiff exports reached 
9,611,847 tons, and her imports 1,278,663, and. 
compared with the other ports of the Bristol 
Channel, Cardiff beats them considerably even 
when added together. 

The first sod of the new dry dock for the Slip- 
way Company at Newport was cut this week. 

At a meeting of the Monmouthshire and South 
Wales Coalowners’ Association this week Mr. 
Edward Jones, Varteg, was elected chairman, and 
Mr. Edward Martin, Dowlais, vice-chairman. 

Mr. Nixon’s colliers have held a meeting, 
whereat they complained that the reduction of 
wages should have been fixed for March Ist. 
They contend that the reduction should date 
from _— 1st. 

The Newport Town Council will oppose the 
Bute and Taff amalgamation. 

Cardiff and Monmouthshire line has passed 
Standing Orders. 








LOcOMOTIVE ENGINES FOR THE SUAKIM-BERBER 
RaAILWAY.—Messrs. ing and Wardle, of the 
Boyne Engine Works, Hunslet, Leeds, are build- 
ing a ber of | tive engines for the 
Suakim-Berber Railway. Some have already 
been sent to London for shipment, and others 
will be sent to Hull at soon as possible. They 
are of the type generally used by contractors, and 
are built for a 4ft. Shin. gauge. There are two 
sizes, the larger being on six wheels, all coupled ; 
and the smaller on four wheels, all coupled. The 
larger size have 12in. cylinders, and wheels of 
3ft. diameter; and the smaller size have Yin. 
cylinders and wheels of 2ft. 9in. diameter. The 
firm are sending out with the engines wrought 
iron sheathing gin. thick, made in two parts, 
and so constructed as to cover the entire 
engine above the foot-plate, on which the edges 
of the cover rest. e sheathing is painted 
white. It is provided with suitable doors to give 
access to the tank, and to other of the 
engine. The driver is completely sheltered. For 
his convenience there are inserted in the sheath- 
ing a number of spectacle glasses, which are pro- 
tected by bagng 80 Sted to di nang 4 sca 
opening can be regulated to in. e sheathi 
has been tested with a Snider rifle, and has been 
found to be bullet-proof at forty yards distance. 
These covers weigh from 3 to 4 tons in the case 
of the large engines, and from 2 to 3 tons in the 
case of the small ones. Extending around each 
engine from below the foot-plate to within about 
3in. of the ground, there will be screens of stout 
canvas stretched on light iron framework, the 
—— being to keep the sand out of the motion 
parts. 








THE PATENT JOURNAL. 


Condensed from the Jowrnal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much wnnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of Tuk ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of ification. The 
mistake has been made by looking at THz ExcineeR 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the ication, 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 


8rd March, 1885. 


2777. Makino Movutps in Sanp, E. Buckley, London. 

2778. COMMUNICATING BETWEEN PassENGEKS and“ 
Guarps, J. Puntis, Basingstoke. 

2779. PERMANENT Way, &., of Raitways, R. and W. 
Welforc, sunderland. 

2780. QuickLy ExevatTine, &c., WATERPROOF and Sun- 
SHADE Coverinas, C. C. Hadingham, London. 

2781. ADJUSTABLE Prop, &c., for use in Mings, 8, 
Morgan, Birmingham. 

2782. Rinc ARMmaTuREs for Dynamo Evecrric Ma- 
curves, G. C. Fricker and W. C. Mountain, London. 

2783. ReautaTinc Freep Carsons in ELecrric Arc 
Lamps, W. C. Mountain, London. 

2784. Jerrys or PerPeTuaL Currinc Macuinzs, J. W. 
and F. W. Taylor, Manchester. 

2785. Picks, Hammers, &c., J. Willis, Sheffield. 

2786. Cannon Cones and Cases, J. Morris, Basing- 


stoke. 
2787. Comprnep AsH-PAN and CINDER-SIFTER, W. A. 
rner, ham. 

2788. Fasten1nc Wixpows without Sasa WeicuTs or 
Corps, E. Prince, Walsall. 
> aan Cuary, &c., 

n, ‘irmingham. 
2790. oes for Curtains, &c., J. 8. Walford, Bir- 
a. 
2791. Opentnc, &c., Borries with INTERNAL Storrers 
W. Weston, Liverpool. 
Sprmsc Marrress, T. Whitworth, Dewsbury 


oor. 
2798. Conpuction of ArtiFiciaL Licut, W. Richards, 


mdon. 

2794. Fiyixe Tarcets, N. G. Moore, London. 

2795. Seconpary Batrerizs, H. J. Allison.—(P. 
Benjamin, United states.) 

re Brusues, H. J. Allison.—(A. Albright, United 


2797. ConpEensinc Steam, G. Best, London. 

2798. Recorpinc the Duration of SunsHine, W. E. 
Wilson, London. 

2799. SicNALLING and InpicaTInc AppPpaRatus, A. G. 
Brookes.—{J. C. Wilson, United States.) 

2800. Prepartnc CoLouRED or Dyep Yarns, A. G. 
Brookes.—(H. F. Straw, United States.) 

2801. Macuinery for Wixpine Yarn, A. G. Brookes.— 
(H. F. Straw, United States.) 

2802. Sprinc Ciasps, J. L. Thomson and J. J. Unbe- 
hend, London. 

2803. Apparatus for Tzacninc ARITHMETIC, H. J. 
Haddan.—(C. Pelletier, France.) 

— ae or FioatTinc Reservoirs, W. 8S. Page, 


for VELOcIPEDEs, W. 


on. 

2805. Printixc Macuines, J. C. Mewburn.—(J/. 
Derriey, France.) 

2806. MinERAL AMaLGaM or CEMENT, J. Cawley, 
London. 

2807. Perroratinc Macuryes, A. W. L. Reddie.—(Z. 
B. Stimpson, United States.) 

2808. Lamps fur Burnine Miverat On, T. W. Shaw 
and T. M. Harvey, London. 

2809. Boat-DETACHING Apparatus, E. P. Alexander.— 
(A. B. Foster, United States.) 

2810. ORNAMENTAL Panex Work, J. Watterworth, 
London. 

2811. Steam Borters and Furnaces, C. A. Knight and 
G. W. Thode, Glasgow. 

2812. ExecrricaL ILLumination of Rat_way Trains, 
R. H. Woodley, London. 

2813. IncrEasinG, &c., the Power APPLIED to @ CYCLE 
or CaRRIAGE, R. and J. R. Stansell, and F. J. Noble, 
Timaru, New Zealand. 

2814. Curtinec Toot, J. H. Churchman, Harrow. 

2815. TREATING and StTorine Cicars, C. F. Hall, 


on. 

2816. Break-pown Guns, F. Beesley, London. 

2817, VENTILATING Apparatus, E. Aldous, London. 

2818. ELecrricaL Conpucrors, C. A. Day.—(H. F. 
Campbell, United States.) 

2819. Loom Suutties, C. A. Day.—(L. Goddu, United 
States.) 

2820. VaLvE for Pumps, W. Brown and C. N. May, 
London. 

2821. SpPrKE or Nai1, W. Stobbs, London. 

2822. Cuatirs, A. Harrison and J. Hayes, London. 

2828. Propucinc Reiier SurFraces for LETTER-PRESS 
Printina, A. J. Boult.—(0. Mergenthaler, U.S.) 

2824. Castors for Furniture, &c., 8. M. Michelsen 
and G. Sylvester, London. 

2825. SMOKE-consuMING Furnaces, F. B. Geisler and 
A. Logemann, London. 

2826. ELEcTRICAL SHELL Fuse for Provectizes, E. L. 
Zalinski, London. 

2827. Takinc Movutps in Dentistry, A. J. Boult.—(Dr. 
F. Mannhardt, Germany.) 

2828. REPRODUCING WRITTEN Matter, I. Ramsdell, 

on. 

2829. Impression TrAys or Cups, A. J. Boult.—{Dr. F. 
Mannhardt, Germany.) 

2830. UritisaTion of Bi-suLPHIDE of CaRBoN VAaProcR 
as a Motor, W. R. Lake.—({W. S. Colwell and A. J. 
Davis, United States.) 

2831. Botrte Stoppers, W. R. Lake.—(F. B. Thatcher, 
United States.) 

2832. Locks and Krys, W. R. Lake.—(B. Moser, U.S.) 

2838. AppLicaTions of ELECTRO-MAGNETISM to AIR 
Cuatrs, &c., W. L. Wise.—(G. Edard, France.) 

2834, MAGNETO-ELECTRIC APPLIANCES, W. L. Wise.— 
(G. Edard, France.) 

2835. Pots for MeLtine Leap, J. C. Ridley, London. 
2836. TImEKEEPERS, W. L. Wise.—(W. Osborne, Ger- 
many. . 
2837. Toor for Extractors, &c., W. R. 
Wise.—(A. Bajac and Messrs. Béjot and Co., France.) 


4th March, 1885. 


2838. Cicar Cutrers and Ho.upsrs, T. Osborn and A. 
Osborn, Birmingham. 

2839. Lavine of Pipes and Marys, J. Sturgeon, West- 
minster. 

2840. Surptyinc Furnaces with Fue, J. Proctor, 
Manchester. 

2841. Takinc-up Motion, W. Gibson and J. Harling, 

lifa: 


alifax. 
2842. GumMiInc and Pastinc Paper, J. J. Allen, 
Halifi 


‘ax. 

2848, METALLIC Protective Stipe Back Sicut Cover, 
W. Lightwood, Birmingham. 

2844. SHavino, &c., Boxes, A. Hepburn, Newcastle- 


on-Tyne. 

2845. YARN CLEARERS, T. Bowlais and J. Barratt, 
Manchester. 

2846. REGISTERING the FLtow of Wine, F. M. King and 
J. M. Porter, Leeds. p ; 

2847. Bar Hanpwes for VeLocirepss, 8. Martin, Bir- 
mingham. ‘ : 

2848, FasTeNING on Hanpwes, T. Birbeck, Bishop- 
wearmouth, 

2849. Marxinc Out Lawn Tennis Courts, A. A. T. 
Attree, Worthing. 
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7. tee ILL-DEFORMED InstEP of the Human 
Foor, T. Holland, jun., London. 


2851. Cuairs, J. Frome. 
2852. Fuse Pisce, J. L. Fuller, Charlton. 
2853. Wrenones, E. Marshall and G. Phillips, Lozells. 


2854. AUTOMATICALLY TuURNING-ON STEAM, &c., H. 
Holden and R. G. Brooke, Salford. : 

2855. Dressinc Fiour, W. P. Thompson.—{J. Fiechter 
and Sons, France.) 

2856. Gas, E. Davies, Liverpool, 

2857. Pistons, H. W. Ley, London. 

= > ~eeme Papers, &c., TOGETHER, J. J. Royle, 


2859. Paint Brusn, L. 8. Bickley and J. R. Winn, 
Cardiff. 


28¢0. Furnaces and Hearrss, D. and L. Roberts, 
Stockton-on-Tees. 

2861. Derermininc Pressures and Work Done by the 
THERMO-ELECTRIC Properties of Metaus, A. W. 
Anstruther, Woolwich. 

2862. CENTRIFUGAL Macuinss, J. Laidlaw, a. 

2863. Cootinc Wines, &c., T. Fishburn and E. T. 


2864. KEEPING Meat, &c., Coot, T. Fishburn and E. 
T. Stead, Scarbo: 
2865. Probucixe TRANSPARENT Ice, G. H. Lloyd, 


* Landon a Mitx Cans against Rossery, H. Wise, 


nen Carrice Roor Lamp, W. P., G. E., 
A C. E. Cherry, Hull. 
“= "aaa Rams and Ram Pumps, J. Keith, 


2860. wo Waste of WATER in WATER-CLOSETS, 
ort, Wate oy D. Ji and J. 
ATE! ASTE vENTERS, D. James 

Harsan 


it, London. 
_ Scnoo.t TaBLeTs and Biacksoarps, G. M. and 
E. G. Hammer, London. 

2872. Apparatus for Openinc Oysters, A. F. Link.— 
(A. Halewyck-Royon, Belgium.) 

2873. Guiiy Traps, 8. Kirby, London. 

2874. Incanpescent Etectricat Licat, F. Spurny and 
J. Wejtruba, London. 

2875. Fuser Economisers, A. Lowcock and T. Sykes, 
Manchester. 

2876. Fiurp Meters, P. M. Justice.—(J. Thomson, U.S.) 

2877. Exrractinc Mrratiic Leap from SuLPHUROUS 


usen, London. 
2878. ELEcTRIc Rotary Dasenen, _ "B. Frost, J. L. 
M and G. C. C. Fein, 
2879. FoLpinc Cuairs, M. O. Hund. +L. KE. Smedes, 
United States.) 


2880. TransmitTTinc Rotary Morton, E. Bray and J. 
Heald, Leeds. 


2881. HEATING Apparatus, E. P. Alexander.—(Z. 
ene an OO TF Sl Pi France.) 
2882. PorTaBLe Presses fi lor Hay, &c., T. Knight, 


2883. Gass Cases for Frans, Flowers, &c., W. Cutler, 
London. 


2884. Treatinc Liquips with ArmosrHeric Arr, &c., 
W. F. B. M. Main’ and J. Edmunds, London. 
2885. Purtryinc Sewace and Water, W. F. 


2887. Comprnep Gas Lamp with Hyprocarson Con- 
TAINER, W. Potter, London. 

2888. Music Sroois, &., A. J. Boult.—(W. A. C. 
Maithie, Canada.) 

2889. Apparatus for Burninc Sotip HypRocaRBoNs, 
J. Roots, London. 


= PaRaLuet Ruues, G. Shaw, Lond: 
. Ratmway and Tramway Lessee, D. Mcl. 


ion. 
2892. Emsossinc Learner, A. Croft, London. 


Socié! 
2894. Heatine, Exricuine, and Consumine Coat Gas, 
W. Potter, London. 
Sapp.es for VeLocirepes, C. Leni and H. J. 
Brookes, London. 


5th March, 1885. 
2896. Dynamo-ELEcTRIC Horse Curpper, C. de Salazar, 


ion. 
2897. Seur-actinc Revotvisc Macwyetic E.Lecrric 
Brusx, C. de <h — e 
EMBROIDERING MACHINERY right, Glasgow. 
2399. ENGRAVING CoPPER, STEEL, Woop, &., C. I. and 
- Edmon Manchester. 


2900. Pencit Criasps, R. P. Scott, London. 

2901. Suavina, C. Davies, Birkenhead. 

2902. Pump nay R. ¥ , Leith. 

2903. Loom Crank ton ay Belfast. 
Suave Apparatus for “Horsts, W. Netherwood, 

ax. 

2905. VenTrLators, P. M. Walker, Halifax. 

2906. Fasreninc GLoves, Boots, and Scarves, G. R. 
Stokes, Hanley. 

2007. Maxine Ciay Barts, H. 8. Till Stoke-on-Trent. 

2908. ComBInc and a the Frinces of TowE .s, 
&c., J. Brown, near 

2909. 'SMoxKING Pirgs, W. H. M. Neave, Sheffield. 

2910. Meratiic Boxss, W. P. Thompson.—{E. Picard, 
Belgium.) 

2911. eee for Suips, &c., H. C. Williams, Liver- 


poo 

2912. Exrracrinc the Biacx from Buiack OsTRIcH 
FeatHers, M. Myers, London. 

2913. Strrrinc Fish wHitst Deyina, R. A. Girling, 


un % 

2914. Avromatic Apparatus for the MaNuracrure of 
Porrery, T. Willett, London. 

2915. THREE-CYLINDER Enoineg, F. Adams, London. 

-— ea Dover into Loavss, Ww. Hamilton, 

2917. a and Dismrecrinc Apparatus for 
Urrats, &c., L. A. Groth.{L. Giihring and W. 
Kohrer, Germany.) 

2918. Propuction of Gas for Use with Liquip Fire- 
EXTINGUISHING CHEMICALS, J. O. Spong, London. 

2919. Cuimyey Tor, W. Tebboth, London. 

2920. Pranorortes, G. P. Venables, London. 

2921. IncrEasinc the Heatixe Errect of Sream, H. J. 
Had —(P. Porte and C. Dubroca, France. 

a — for Overcoatixos, &., J. Broadhead, 


2923. Raruway Row.ine Stock, J. Lutley, London. 

2924. Avromatic Execrric Courier, J. 8. Raworth, 
London. 

2925. Uritistnc the Cases of Spent CarrTripnces, R. 
M London. 


2926. Dravcnt and Dusr Exciuper for Doors, J. 
London. 


2927. Frsrovus, Fireproor, and WATERPROOF ComPosi- 
tiox, W. Millar and C. F. Nichols, London. 
2928. Lusricators, H. Roberts, London. 
2929. Turow1nc the CrLinper of a Paintinc Macuixe 
out or Gear, G. i ine 
2930. Beater Bars, &c., J. Cassell, Lon London. 
2931. Cuucxs for LATHES, J. 
2932. SHetts for ORDNANCE of fos or SMALL 
Cauisre, J. i umstead. 
2933. Cettan Covers and Coat Piates, W. Hayward 
and W. London. 
2934. Woop Pianinc and Moviprnec Macurines, A. 
Ransome and T. J. Wilkie, London. 
2935. CASK-MAKING MACHLINEs, A. Ransome and T. J. 
Wilkie, London. 
2936. Hotpers for Exvecrric IycaNDESCENT Lamps, 
an Z. de Ferranti, London. 
A. “LOADING Frre-arms, H. A. Schiund, 
2938. Same Burninc Mixerat Ous, E Edwards, 
A. Hanniet, Belgium.) 
6th March, 1885. 
Sa Ree Haat Kona 
INDOW FAsTENER, mn: 
+941. | poteny ee SG Chatta 
2942. Lamp Bi 


an 


URNERS, W. H. Bulpitt, Birmingham. 





2250. Avromaton Canoist, W. Brierley.—(J. 


Germany.) 
2951. pee, &c., Macurxg, J. Horner, Leeds. 
2952. Borries, D. B. Morison, Hartlepool. 
2953. Sprinc Mattresses, J. Westgarth, Warri! 
“> — of Looms, R. L. Hattersley and J. 


2955. —4 : CARRIER, R. B. Beard, Birmingham. 
2956. Atracninc Knoss to their Sprnp.s, E. Collier, 


= TREBLE-SPRINGED SHUTTLE ToncuE, &c., J. Cross, 
2958. Apvertisine, G. French, London. 
2959. TurNING Latnes, J. Barrow, Glasgow. 
Soe. ELECTRICALLY CONTROLLING SPEED of Morors, 
Cc. J. "Bosanquet and W. A. London. 
2961. Nozzues for Hosz, W. A oullen, London. 
2962. CLocks, &c., W. A. Lai don. 
2963. METALLIC FENCES, B. G. Devoe and L. T. Brook- 
eld, us. 8.—5th March, 1885. 
2964. “Kins, m4 Price, London. 
2965. ApMissioN VALVE and Gear, P. Brotherhood, 


2966. Foorsrer for Posts, A. E. 1% Glasgow. 
2967. om a. J. Contarini and G. M. Braggiotti, 


2968. Decuaneme Contents of Borries, W. C. Cart- 
mel, London. 

2969. Venicies, J. Jackson, London. 

2970. InsuLaTED ELectric Conpuctor, E. W. Lancas- 
ter, London. 

2971. VeLocrrepes, W. Smith and G. Hicking, 
London. 


2972. VeLocirepes, P. Adie, London. 

2978. PreciprraTinc Leap from Ores, W. E. Gedge.— 
(F. Bllershausen, in.) 

2974. Furnaces, D. Purves, London. 

2975. Sprinc Burton Fasteners, H. J. Haddan.—(Z. 
Bauer, Germany.) 

2976. Printine, &c., ey T. A. Richardson._{B. 
W. Blackhall, Canada, a: nd J. H. Smith, U.8.) 

2977. Domestic Stoves, A. Kohlhofer and J. G. Haller, 


London. 

2978. Creaninc Tram-Raits, E. Edwards.—{J. B. 
Chaudron and L. V. Manourg, France.) 

go ~e Dry ABSORBENT Boptes, E. P. Louvot, 


2980. Turninc of Matt, R. C. Sinclair, London. 
oS. Saaseneas Trusses of Hay, &e., H. Harris, 
on. 
“a cree Navat or other Cap, M. Gottheimer, 
ion. 
2983. Or and Gas Burnine Stoves, C. Toope, London. 
2984. Watcnes, H. Wagner and M. Gerstley.—(L. 
Brandt et Fils, Switzerland.) 
Evecrric Arc Reovrators, J. G. Statter, 
London. 
2986. Licutine, J. G. Lorrain, London. 
2987. Frsrous MATERIAL, H. H. Lake.—(J. Odelga, 
Austria.) 
2988. WaTER-cLosets, H. C. Ktirten, London. 


7th March, 1885. 

2989. Brusn, &c., W. Giffard and W. E. Clarmont, 
Manchester. 

2990. Wasnina and CLEeansinc Fivip, E. Green and 
E. Needham, ifax. 
1. Cuarces and CarrTripces for SmaLi Arms, C. 

2992. Denona, &c., for Smoxe Fives, J. E. Beanland, 
Halifax. 

2993. Pumps for Marine, &c., Purposes, E. L. Lange, 
Manchester. 

2994. Fricrion CLotcHes, W. Pepper, Stockton-on- 


mner, 


2995. Stups or SLEEVE-Links, F. MclIlvenna and W. 
Thompson, Liverpool. 

2996. Manc.ine, T. Bradley, Liverpool. 

2097. Braces or Trousers’ Susrenpers, E. Farrow, 


2998. Rartway SiaNa InpicaTors, G. Jefferies, Essex. 


3009. — Pup, W. H. Richardson and W. 
Gi 

3010. a Batrerigs, H. J. Allison.—({S. Norris, 
United States.) 

3011. OrcLotu, &c., J. C. Mewburn.—(C. A. Bilard, 


Trance. 
3012. Jost Connections for Sanitary Drarx, &c., 
Pires, W. R. Hale, London. 
3013. Pants, H. Cooper and R. Steele, London. 
3014. TreatTinc the Limes of Ho &c., with 
Warer, E. Heath and A. A. King, London, 
a pened Piston, &c., Packines, G. Murdoch, 
‘ast. 


cee Macazrve Rives, F. A. Wendt, 
on. 
3017. Proputsion or Sarps, W. and J. Beesley, Lon- 
on. 
3018. TaBLE, &c., WEIGHING Macuines, W. B. Avery, 
London. 


H. 8. Maxim, London. 
3020. Weicuinc ScaLzs, J. Haddan.—(R. Watson, 
United States. 
3021. Para.uet Vices, I. Qurin, London. 
3022. Currine, &c., — H. J. Haddan.—{ Francois 
Maurice Royrant, F: 
3023. ALCOHOLOMETER, “wr we Alély. London. 


3019. WorkInc ORDNAN! 


3024. CANDLE-HOLDERS, C. D. Abel—{P. Lehmann, 
Germany.) 

3025. Press for Prixtinc, Empossine, &c., A. 8. Cog- 
hill, London. 

3026. Stream Tramway, &c., Encines, T. Hunt, 


London. 

3027. Lirt Pumps, A. J. Boult.—(A. Ferrero, ony A 

= _— Baxinc Pan and Cover, T. Mayes, New 
or 

3029. InsTaNTANEOUSLY Heatinc Water, J. Winter- 


3030. Taps or Cocks, G. H. wry one 
= Tizs, &c., to CoLLaRs, ?. A. Jack, 


on. 
3032. VentrLatinec Sewers, J. G. Gibbons, London. 
3033. THREE-sPEED Gear for VeLocirepes, B. Carr, 


ante, 
G. F. Redfern.—(L. A. 


eg ~— TELESCOPES, 
Blain and G. Lussault, Seams, 

3035. Motor without Borer, F. ty London. 

3036. Teacuine of AriTHMetic, 8. Legg, London. 

3037. TeLEPHONIC TRANSMITTING INSTRUMENTS, 8. P. 
Thompson and P. Jolin, London. 

3038, Coverina WALLS and Ceriuines, H. H. Lake.— 
(J. M. Baker, United States.) 

3039. Worxinc Guns, W. Anderson, London. 

3040. Steam and other Enorves, W. Lowrie, London. 


9th March, 1885. 
3041. Warp -gaaeiaaad Motion for Looms, D. Green- 
3042. SPINDLE Bren, J. Yates, Burnley. 
3043. Sarery Knoss, B. Poole, Birmingham. 


3044. BuLkHEAD Doors Waren-auer Lirtinc, W, 
Madge and J. T. Ford, Southsea, 





8045. Wire Net or TrRELLIs Work, W. T. Smith, Bir- 


3046. Bittiarp Baus, W. H. Blackwell and J. Rid 
yard, Ashton-under-L; 
8047. ag es Burstine of Cisterns, T. G. Nor- 
manton, Barrow-in-Furness. 
8048. Hotpinc Leatuer Burts, J. Cooper, Wollaston. 
3049. GaLvanic Batreriss, J. J. Coleman, Glasgow. 
8050. Srarcu, W. P. Kelly, Graique. 
8051. Connectina the Drivinc Bets, G. 
illiamson and I. Jackson, Manchester. 
$052. Bearrnes for Bicycies, &c., W. Andrews, Bir- 


3053. 
Paris. 

= MEASURING, &e., Macuungs, T., F., and L. Lydon, 

way. 

3055. FILTER Presses, R. J. Friswell and A. Myall, 
London. 

3056. Pyeumatic OrGcan SounpBoarp, F. A. Slater, 
Londo: 


mn. 

3057. Roastine Jack Meat Hooks, J. Weekes, London. 

3058. PeramBuLators, H. A. Reinhold, London. 

3059. Comprnep Hat Brusn, Hat Reviver, &c., W. A. 
Gladen, London. 

3060. SraNaLiine Apparatus, W. 8. Frost, London. 

3061. Venzer, A. de B. d’Este and C. de B. d’Este, 
London. 

3062. VenriLators, W. P. Buchan, Glasgow. 

8063. Lusricators, J. Gtinther, Nakel. 

3064. Navicatine the Arr, J. é. Mewburn.—(P. A. C. 
de Sparre, France.) 

3065. Trie, P. Simons, London. 

3066. Recriryine Cotumns, J. H. Johnson.—{C. Heck- 
ane Prussia.) 

. Wuee ts, R. H. we | London. 

3088. Rattway Cuarrs, J. E. B. Armytage, London. 

3069. Barns, E. London. 

3070. HeatINnGc and VENTILATING Fives, J. D. Garrett, 


THER DRESSING MACHINES, A. Anderson, 


London. 
3071. Comprnep CLock-casE and Casrnet, J. Harring- 


ton, jon. 

3072. Sowinc Grarn or SEED, y R. Lake.—{G@. Wool- 
nough and F. Dehne, German, 

3073. ee Burrers, G. _ and F. J. Talbot, 

ndon. 

3074. Tripop Stanp, J. L. Watkins, London 

3075. De-sitverrna Leap, &c., H. A. Nye and J. 
Whalley, London. 

3076. Ho_pine and Givinc Motion to Twist DrILis, 
E. D. Barker, London. 

3077. Copyinc Lertrers, &., W. R. Lake.—(C. A. 
Thompson, United States. 

3078. Tricycies, &c., R. Varty, London. 

3079, MATERIALS for Bons "FURNACES, &c., H. E. 
Newton.—(J. E. Verdié, France.) 








SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette.) 


310,876. ARMATURE FoR DYNAMO-ELECTRIC MACHINES, 
Cleveland, Ohio.— Filed May 13th, 1884. 

Claim.—{1) An armature ring formed of bands or 
strips of iron of different widths, the Rendoerehtes 
being cut away to form bobbin spaces, substantially as 





set forth. (2) An armature ring formed of alternate 
layers of wide and narrow band iron, the wide bands 
being cut away at the bobbin spaces to the width of 
the narrow bands. 


311, ges. Water Gavce, Robert L. Willie, Sherman, 
—Filed al September 


5th, 1884. 
Fe ‘lass water gauge having attached to = 
lower valve 


thereof a receptacle or chamber K, to 

















receive foreign 
cock L, at its lower end for relievin; 
said matter, as and descri! 
311,141. ag pero ee a noma oe 
Benja: F. Orton, Bast Saginaw, Mich.—. 
February 7th, on 
cian The Sapo siete 
machine, of two vane field magnet col 
ok ma pea eld ening opm 
two contact arms electrically connected and 
sets of coils, 


matter, and provided with a blow-out 
said of 


the su as and for the purpose 
described. (2 og combination, with base piece or 
onpgert ™ ‘our series of concentric contacts, 


8: 


the field magnet legs, each pair of said contact arms 
rede yeh electrical connection whereby current 

Souteg: ts. Cie iis tn see Ses emees 
circuit to the coils on another field 


field magnet coils connected 
for the purpose described. (4) The combination, wi 


the sectional field magnet coil and a circuit controller 
determin‘ erie of binding sections that sball be 
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bination, with the sectional field magnet coil, of the 
circuit controller having contact arms mounted on a 
common shaft, an to move in the arc of a 
circle over suitable contacts, and a magnet in the 
main circuit of the 
with shaft, as and for the purpose described. 
$11,260. Ro.imG Mitt ror Tramway Ralxs, Hein- 
= 2 eet Bochum, Prussia, Germany.—Filed 
ay 


Claim, The nation, in mill for chan- 
neling the cara ae railway "rails, wey roll, 





























(31,250) 
K 
b’ 
i 
es 
a cylindrical roll for su the rail, both driven 


positively, and two web rolls for = web 
crushing, sai tu! a 
my yt as Lncted, for the pale 
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NEWTON’S LAWS OF MOTION. 
By Pror, OLiver Lope. 

Ir is very singular how persistently that little difficulty 
in understanding what is meant by the third law of motion 
crops up. It only arises from confusion in the use of 
terms, and to see the matter clearly needs no hyperphysi- 
cal penetration as to whether stress is in its essence motion, 
nor mathematical subtlety of analysing a horse and cart 
into infinitesimal elements. If it were really difficult to 
understand so simple a matter as the propulsion of one 
body by means of another, poor chance should we have of 
grasping really complex problems. It is perfectly true 
that some of the present teaching of dynamics perpetuates, 
and, indeed, originates, the confusion; but a person is not 
limited to what he may find in books, and if we take the 
terms involved and observe where the ambiguity arises, I 
can assure anyone: who will take the trouble to think and 
read carefully, and who has ordinary acquaintance with 
—— facts, that the term-generated confusion will 
vanis 

The difficulty commonly arises under one of two heads, 
sometimes under both. I shall call them respectively source 
of confusion No. 1, and source of confusion No.2. Shortly 
stated, source No. 1 consists in carelessly using the term 
“motion” instead of “change of motion,” and source 
No. 2 consists in thinking of resistance when the word 
reaction is employed—in other words, of foisting upon the 
term “reaction” the meaning of “resistance.” These two 
sources of confusion will be traced home and laid bare in 
the sequel ; and to this end let us consider some of the 
common terms in order, using no subtlety, drawing no fine 
distinctions but such as are lens upon us by facts, and 
giving to every non-technical word its simple ordinary 
meaning. 

(1) | is impossible for an engineer, or indeed 
any one else, not to be thee hly acquainted with the 
thing called force. We have a direct sense for force just 
as we have for sound and light, and force goes by the 
popular names push, pull, effort, &c. Authorities may 
dispute as to the best mode of defining the way to measure 
force scientifically, but such disputes have no real reference 
to the thing itself. However, as a matter of fact, confusion 
in the use of the term Force is not responsible for the mis- 
apprehension of the third law; the term does not even enter 
into the customary statement of that law. 

(2) Motion.—Here is source of confusion No.1; the 
term “motion” is perpetually being used instead of 
“change of motion” o: “acceleration.” Thus one may 
find it stated that a body on which no force acts cannot 
move—this is, briefly speaking, a simple lie. What is true 
is that it cannot change its motion; it can neither hurry, 
nor slacken, nor deviate from its course. It cannot start 
from rest, of course, but it can go on moving steadily for 
as long as it likes; in fact, itcannotstop. And conversely, 
whenever a body is moving steadily the resultant force 
acting on it is necessarily nz. This is simple, important, 
and often forgotten. If a cage is ascending a coal pit at a 
uniform spook it does so because the pull of the rope is 
exactly equal to the weight of the cage, plus any small 
friction of the air. Neglecting the latter for simplicity, if 
the pull exceeds the weight of the cage its motion changes; 
ze. it begins to go faster. If the pull is less than the 
weight, its motion also changes; it begins to go slower, it 
does not at once begin to go down. Of course, if the 
upward pull is less than the weight of the cage fur a 
long time it will slacken, stop, and reverse; but 
it is quite a mistake to suppose that when a cage is 
going up, the pull on the rope is necessarily greater 
than its weight, and when it is going down, necessarily 
less. The mistake arises simply from confusing motion 
with change of motion or acceleration. First let the pull of 
the rope be made ter than the weight of the cage, the 
resultant force acting on that cage is upward: very well, 
then, its change of motion is upward ; if it had been at 
rest, it begins to ascend ; if it had been ascending, it begins 
to ascend quicker; if it had been descending, it begins to 
descend slower. What its actual motion is, is not told us 
at all by the statement, “the resultant force acting on the 
cage is upward.” Again, let the pull on the rope be 
suddenly made less than the weight of the cage, then the 
resultant force is a downward one, and the acceleration is 
therefore downward also; 2.¢., if the cage had been going 
down it would begin to go down quicker ; if it had been 

ing up, it would begin to go down slower; if it had 
Co standing still, it would begin to descend. Finally, 
let the pull of the rope be exactly equal to the weight 
of the cage; the resultant force, and consequently 
the changing of motion, is now nz/; the cage may be gs 
up or down or standing still—that is quite immaterial ; al 
we can be sure of is, that its speed is not changing. 

Now all this is simple matter of fact, which can be verified 
if necessary by attaching a dynamometer to the winding 
drum. When the cage begins to be wound up the pit shaft 
the dynamometer will first indicate a force greater than the 
weight of the cage, presently a force equal to that weight as 
the motion becomes steady, and finally one less as the. cage 
is slackened near the top, increasing quickly up to the exact 
weight again when the cage has em sto Similarly 
on lowering, the dynamometer will first indicate a force. less 
than the weight, then equal, and finally greater, as the cage 
is being stopped near the bottom. This is not a subject 
for discussion or difference of opinion at all. If anyone 
refuses to admit its truth it is useless to discuss the laws of 
motion any further with him just yet, because he is wrong 
in the fundamental facts of the subject, and it is prema- 
ture to enter into minute and exact statements of law 
until the elementary facts are correctly appreciated. 

As to the little point about the ibility of unequal 
tensions at the two ends of a rope : it depends entirely on 
whether the inertia of the rope itself is negligible or not. 
If it be a hypothetical rope without mass, its tension is 
necessarily the same at all points whatever is being done 
with it. If it be an actual rope, its tension is also uniform 
whenever its motion is steady, but it is ter at one end 
than that at the other whenever its motion is being either 
accelerated or retarded. The inertia of a rope, however, 





is usually so small, compared with what it is commonly used 
to pull, that for practical p it is customary to 
neglect it altogether. It is not well, however, to import 
practical  ongrer me into a discussion on principles, 
and a complete statement about a rope, as about any other 
body, is simple enough, viz., the difference between the pulls 
applied to its two is equal to its mass-acceleration. 
[See below.] 

(3) Action.—In the statement of the third law the word 
“action” may be, and has been, held to have a very general 
signification, including “work” for instance, as well as 
force, but there is no need to strain it thus; it may be 
taken to mean simply the whole force applied to the body 
considered, and this is commonly done. 

But a body when being moved is commonly acted on by 
two sets of agents—one set pulling it forward, the other 
set pulling it back or resisting its motion. There is some 

uestion then whether the resultant of the two sets of 

orces should be considered as the “action” on the body, 
or whether the propelling forces only should be called 
action and the retarding forces resistance. The former 
plan is really the simpler of the two, provided it be 
thoroughly understood, but the latter plan has its advan- 
tages also. It is merely a question of usage and will be 
mentioned again later: possibly ambiguity may be avoided 
by noting the two alternatives here. 

In modern parlance the word “action” is never really 
used, “reaction” is still used sometimes and is convenient, 
but for most serious purposes the idea of the pair of forces 
or stress is all-sufficient and satisfactory. 

(4) Reaction—Here is the central point of misappre- 
hension, or confusion No. 2, more vital than even the 
“change of motion”—confusion No. 1, already discussed. 
The two words “reaction” and “resistance” are often 
used as if synonymous. They are not; they involve dis- 
tinct ideas. Consider resistance first as the simpler of the 
two. 

(5) Resistance.—The resistance experienced by a body is 
simply the opposing force applied by external bodies to it. 
It is the obvious -back which an engineer must think 
of automatically. us with a sledge it is the friction of 
the ground; with a coal-pit cage it is mainly gravity; 
with a rifle bullet it is the viscosity of the air, and so on. 
There can be no difficulty whatever in perceiving what the 
resistance to any given motion is; but now, if we proceed 
to assert that “resistance is equal and opposite to action” 
—that the force resisting the motion of a body is always 
equal and opposite to the force assisting that motion—we 
shall talk unmitigated nonsense. Yet this is what those 
who affect to deny the third law of motion think is 
asserted by it. Well may they consider Newton a nin- 
compoop to lay down such “laws” as that. Let it, then, 
be thoroughly and completely understood that the third 
law says Sothtng of the kind. It is absurd to suppose 
that while an arrow is being shot the resistance of the air to 
the arrow is exactly equal to the force exerted on it b 
the string. If it were, it may well be asked, why on 
should the arrow fly forward ? 

Even in the statement of this obvious objection, how- 
ever, confusion No. 1 is commonly perpetra' You find 
it said, “if the cart pulls the horse back as hard as 
the horse the cart forward, how can it be drawing the 
cart at all? how can they be moving?” No reason whatever 
against their moving, if they were moving to begin with; 
every reason against their starting to move; every reason 
against their ey gaan or slower. When the direct 
force is equalled by the resistance the motion is not neces- 
sarily nl, it is necessarily steady; the change of motion is 
nil. (No doubtit is frequently intended to suppose them 
originally at rest, and toask how can they move from rest; 
pe pr: course so long as the pull of the horse is no more 
‘han equal to the pull of the cart, they can’t; they are stuck 
inarut.) Butifit is intended to consider them originally at 
rest when the question is asked howcan they move, it should 
be so stated. en we see anything moving at a uniform 

in a straight line (say a railway train) we can be sure 
that the resultant force is nothing. The forward pull on 
every truck is then exactly balanced by the friction at its 
bearings, the resistance of the air &c., and the pull of those 
behind. If the forward pull were greater than the total 
resistance the speed would be increasing, if the forward pull 
were less than the resistance the speed would be decreasing; 
precisely as has been explained at length for the case of a 
coal pit cage. One might then formularise a statement, if it 
were worth while, of this sort. “The resistance experienced 
by a body is equal to the force urging it to move provided 
its motion is steady.” (The simplest case of perfectly steady 
motion is of course no motion at all, and all stationary 
bodies are statio because the forces acting on them 
exactly balance other—the resultant force is ni. 
The same, however, is the case with all bodies which are 
moving with constant velocity in astraight line.) But such 
a statement is not the third law of motion, nor anything 
like it—it is not an absolute statement at all, it is a condi- 
tional statement, being accompanied with a proviso. The 
laws of motion are absolute and unconditional state- 
ments, true under every conceivable variety of circumstance. 

Now what is it that the third law really asserts? It asserts 
equality between the total or resultant force urging the 
body to move, and the reaction of the body. What is this 
thing reaction? Return to its consideration. 

(4) Reaction —The reaction of a body depends on its 
inertia or mass, and on the acceleration which is being 
generated in it; and it can be, and is, defined as equal to the 
product of the two. It may be called, therefore, mass- 
acceleration. If a body be imagined without inertia it can 
offer no reaction. Ifa body is not accelerated (or retarded, 
or diverted from its course), it can offer no reaction. But 
when a body with inertia is accelerated, it must offer re- 
action, and this reaction is defined to be the product of 
the inertia and the acceleration; that is to say, it is pro- 
portional to the amount of matter in the body—number of 
pounds or grammes—and to the rate of change of its 
velocity. 

This, so far, is mainly a matter of definition, not a 
statement of fact. Now comes the third law with its state- 
ment of fact; and it asserts that the reaction of a body, 
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so defined, is — precisely equal to the resultant force 
applied to the body. That is what it says: whether it be 


true or not is a matter for discussion 2nd observation. 
There is not the least doubt in the mind of any one who 
understands the statement, and has any experience of force 
and motion, that it is perfectly true. e people who 
think they don’t believe the third law have got hold of 
some ridiculous statement of their own, which they quite 
rightl ae are not thinking of the true 


third law at 

The law is so simple that it is not really an 
independent statement; it, like the “first law,” follows 
from the second. The “second law” is the one great 
axiomatic or experiential statement: of it the first law 
is a special case, and the third law a convenient restate- 
ment in another form. There is only one law of motion, 


viz., in symbols 
mdv=Fdt; - 


or in short words, 
change of momentum = impulse ; 
or more explicitly, the momentum generated in a body is 
precisely 2 gremte magnitude and direction—to the im- 
pulse which produces it. The necessary definition of the 
terms “momentum” and “impulse” being supplied, say, 
us: 

The momentum of a body means its velocity multiplied 
by its inertia or mass. 

The impulse of a force means the force multiplied by 
its duration—the time during which it is applied. 

The meaning of the symbols, then, in the shorthand 
formula F dt = m dv is as follows :— 

F, the resultant force applied to the body, or the pro- 
pelling force minus the resisting force, or the resultant in 
magnitude and direction of all the forces acting, no matter 
how numerous they are ; 

m, the mass or inertia of the body on which F acts, the 
quantity of matter in the body irrespective of its nature 
or physical condition ; 

v, the change in the speed of the body—both in magni- 
tude and direction—which is produced by the action of 
the force F during the time d ¢. 

Given the law, md v = F dt, the so-called “ first law” 
follows instantly and obviously thus :— 

F = o, dv must equal o; 
z.¢., if no force acts, or if the resultant force is ni, no 
change of motion can occur; or the motion of the body 
will be perfectly steady and uniform both in amount and 
in direction. 

And the third law also follows, by the simplest algebraic 
transformation and by the — definition, thus— 

F=m@. 


dt 


de is the rate of change of velocity, and is com- 


Now, 


monly called acceleration, so in the right-hand of this 
equation we have mass x acceleration, which we have 
already agreed to call the “reaction” of the body. And on 
the left-hand side of the equation appears the “action” or 
resultant force applied—the total impressed force. Thus, 
then, action = reaction. 

Admit or deny the “second law” according as ex- 
perimental facts seem to you to support or to /con- 
tradict it; but having admitted it, do not pretend todeny 
its direct consequences. Find fault with the definition and 
meaning of the term “reaction” also if it amuses you, but 
do not dignify this quibbling about words with the 
— of an examination into, and criticism of, a law 
of nature. . 

dv 


qi* 
Suppose a is nothing, F must be nothing ; or in words:— 


the resultant force acting on a body is zero, or the resist- 
ing forces are equal to the propelling forces, provided 
there is no acceleration; ze., poor, the motion is 
perfectly steady. We have said this before; it is just 
the statement which, without the proviso, some persons 
seem to think is the third law itself. With the proviso, 
we now see that it is the merest special case of the true 
third law. 

But it may now be asked, have I not, in the above 
definition of reaction, artificially simplified the state- 
ment of the third law beyond the point contemplated 
by Newton? Is not the whole reaction of a body really 
made up of two parts—first, its mass-acceleration above 
spoken of; and secondly, the resistance or drag back 
exerted on it by other bodies? Well, it is merely a matter 
of convenience whether we consider this resistance as part 
of the resultant force or part of the reaction. I have 
preferred to consider it as part of the resultant force, and 
not to abstract the propelling or forward forces from the 
ee backward forces. I have taken their difference, 
and called that the resultant force F. This is really the 
simpler method, but the other will do if it be preferred. 
This other and more common method is to consider the 
propelling or forward force as “the force applied,” and to 
say that the reaction of the body is equal to this; meaning 
by “the reaction” the sum of two distinct things, viz., 
first, the mass-acceleration or true reaction, secondly, the 
drag back exerted by outward agents—friction, gravity, &. 

If P is the propelling force and R is the resisting 
force, my way of stating the third law is— 

P-R=m??; 
Tr. ae 


Note a special case of the above statement, F=m 


the more common way is— 
_ . &y 
P= m5 + R. 


There is no question of fact, or difference of opinion, 
involved. I call P-R the total impressed force F, and 


d 
mo, the reaction; but I might call P the impressed 


d 
force, and m 77+R the reaction. It is necessary just 


to point out and seize the slight difference of statement. 
The latter may be regarded as the more ’ New- 
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tonian. The thing is the merest question of taste; but it 
is no question of taste, but a certainty of very ill taste, to 
say that the third law asserts that P = R, and then to 
exhaust oneself in denying it. 

The history of Newton’s third law has been a curious 
one. Never really grasped in all its generality by his con- 
temporaries or successors, they lost themselves in over- 
great complexity, and ne dynamics was impossible till 
D’Alembert . rediscove: Newton’s third law as a 
sort of empirical rule. It is, in fact, still called by 
most writers on rigid dynamics “ D’Alembert’s principle.” 
But even then it was not really understood in all its sim- 

icity, and accordingly it became the fashion with Cam- 

ridge text-book writers throughout the early half of the 
century to replace both it and the second law by a couple 
of bald and inadequate statements. And this and other 
errors, in _ of the clarifying labours of Tait and 
Thomson, still cling about a great number of Cambridge- 
trained teachers, as I know from personal knowledge. 

Much of the teaching of mechanics has been radically bad 
in many respects,* but there is no need for it any longer to be 
so, and even this little matter which I now call attention 
to, of limiting the name reaction to m2, may be a help. 
For a name is distinctly wanted for this quantity. It is 
not a force, though it is the equivalent of a force; it is not 
inertia, though it is often so called, and inertia is one of 
its factors; when one wants to be accurate one calls it 
mass-acceleration, but this is an awkward and unwieldy 
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Fig. 1 shows how the consumption of steam varied with 
the pressures and points of cut-off; Fig. 2 shows how the 
consumption varied with the pressure and the effective 
horse-power. M. Delafond warns his readers not to 
attach too much importance to certain erratic flexures of 
the curves. The experiments, as he says, were very difti- 
cult to make, and absolute mathematical accuracy must 
not be assumed to have been obtained. The results of 
experiments Nos. 23, 45, 56, and 67 were not plotted, 
because steam followed the piston throughout its stroke, 
and the boiler pressure was too variable, owing to the ditti- 
culty of keeping up steam, to permit any deduction to be 
drawn on a relation between pressure and work 
done. The curves showing the results of the compression 
experiments are also to be taken with reserve, because the 
experiments were too few to permit of general deductions 
being drawn from them. 

The examination of the diagrams leads to the following 
conclusions :—{1) Contrary to theory, the consumption of 
steam does not diminish as the pressure and expansion are 
augmented. (2) When the pressure remains constant and 
the expansion is inc , the consumption at_ first 
diminishes, and then increases. For each pressure there 
exists a point of minimum consumption corresponding to 
a certain amount of expansion, and any departure up or 
down from this particular cut-off is attended with loss. 
Fig. 2 shows that the radii of curvature in the regions of 
minima are generally very large, so that the work done 


may vary between wide limits without much affecting the | sure is higher, 


Diagramme des Consommations par Cheval effecuf’, 
en fonction des détentes . 
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Diagramme des consommations de vapeur par Cheval indiqué. 
pour diverses pressions, en fonction des détentes. 


Fig 3. 
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DIAGRAMS SHOWING THE RESULTS OF 


name; it is sometimes, with fatal effects, called resistance ; 
its right and simple name is reaction. Resistance exerted 
by other bodies cannot really be part of the reaction of a 
body to the forces exerted on it; its reaction is due to its 
own inertia and to the acceleration which is being gene- 
rated in it. Any resistance experienced by a y from 
outside agents is part of the whole number of forces acting 
on it, not part of its true reaction to those forces. 

There is no mystery about the third law at all. The re- 
action or mass-acceleration of a body is equal and opposite 
to the resultant of all the forces acting on it. That is the 
whole thing. It is neither more nor less than the second 
law over again in another guise. 

University College, Liverpool, 

March 14th. 


O. L. 








EXPERIMENTS WITH A CORLISS ENGINE AT 
CREUSOT. 
(Continued from page 180.) 

M. Detaronn, engineer-in-chief of the mines at Creusot, 
draws numerous deductions from the experiments, the 
principal numerical results of which we have set before 
our readers. We do not propose to reproduce all that he 
has written on the subject, but we give four diagrams, 
and we have selected from M. Delafond’s summary those 
particulars which seem most valuable and interesting. 

To begin with, the diagrams, Figs. 1 and 2, show the 
kilogrammes of steam used per horse-power per hour. We 
reproduce these diagrams from our contemporary, Annales 
Industriel, just tog stand. We have not considered it 
necessary to translate the legend, or to convert the French 
measures into English. 





—* I am by no means inclined to believe that it has been any worse than 
the teaching of Physics, but its subject matter is much more simple, and 








so defects in statement are more easily detected and appreciated in 
mechanies than in Physics. ee 
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weight of steam used per horse-power per hour. These 
minima represented a larger exertion of power when the 
engine worked without a condenser than when it worked 
with it. (3) When the point of cut-off was fixed, and 
the pressure varied, we have the following results :— 

hen the engine worked condensing, without the 
jacket, the consumption of steam attained a maximum 
when the pressure was 7°75 kilos. per square centimetre, 
or 110 Ib. per square inch, and it diminished as the pres- 
sure fell, and attained its minimum either with 64 Ib. on 
the square inch, or 50 lb., according as the work done was 
greater or less than 100-horse power. The consumption 
augmented again with each further fall in pressure. 

When steam was admitted to the jacket the consump- 
tion, so long as the power exceeded about 120-horses, 
always diminished as the pressure was increased, but the 
difference in economy between pressures of 110 Ib., 89 Ib., 
and 64 1b. was very small. When the power fell below 
120-horse power, the consumption tended to become 
constant, no matter what the pressure; but the best result 
was obtained with a pressure of 64 Ib. per square inch. 

When the engine worked without condensation, and 
with steam excluded from the jacket, the diagrams show 
that the best results were obtained with a pressure of 78 lb. 
on the square inch. 

The jacket reduced the consumption of steam more and 
more as—the point of cut-off remaining fixed—the pres- 
sure was augmented. Its effect was very important when 
the pressure was 110 Ib.; it was of no importance when 
the pressure fell to 361b. The economic efficiency of the 
jacket is less and less as the point of cut-off becomes later 
and later, the pressure remaining constant. Thus the 
aiagrams show that it is practically useless when, the 
pressure being 36 Ib., the cut-off took place at 55 per cent. 
of the stroke, and the power exceeded 150 horses. 

Working with a condenser promotes economy, other 
things being equal, Thus, when the engine worked up to 
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150-horse power, with the condenser, steam being admitted 
to the jacket, it required 204 lb. of steam per horse per 
hour, the pressure being 110 lb.; while without the con- 
denser it used nearly 25 lb. of steam at 79 Ib. per square 
inch. But the gain due to condensation diminishes as the 
work done augments, and it will be seen from the 
diagrams that for 175-H.P. the difference is only about 14 lb. 
in favour of the condenser. In two experiments, the one 
made with 110 lb, with the jacket and condenser, the 
other with 78 lb. compression, and the jacket, but without 
the condenser, “The advantage of having a condenser was, 
under the circumstances, scarcely discernible,” writes M. 
Delafond. 

The Corliss engine experimented with gave the best 
results when the work done varied between 120 and 170 
horse-power. Above or below these powers the consumption 
of fuel increased because it became necessary to cut off too 
late or too early in the stroke. 

The utmost economy is realised when the engine is 
worked at the proper power, with a pressure of 110 1b. per 
square inch, steam being admitted to the jacket. But the 
difference in economy between steam of 110 1b. and steam 
of 641b. is very small. M. Delafond points out, that if 
we take the generation of steam into consideration as well 
as its use, the lower pressure is the more economical; because 
a pound of steam at 110]b. demands more heat for its 
production than a pound of steam at 641b. Again, other 
things being equal, the boiler will cost more as the pres- 
Furthermore, there is reason to believe 
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EXPERIMENTS WITH A CORLISS ENGINE, 


that by raising the temperature of the feed-water by 
means of the exhaust steam, which can be done much 
more effectually without than with a condenser, it might 
be found to be as economical to work without as with a 
condenser. 

(To be continued.) 








TENDERS. 


WELLINGTON, SOMERSET, WATERWORKS. 
Contract No. 2.—For the manufacture and erection in Welling- 


ton of gas engines, pumps, and gas-making apparatus. Mr. E. 
Pritchard, M.1.C.E., engineer, London and Birmingham. 


£ 8s. a 

W. R. Renshaw and Co., Kidsgrove .. . 177915 0 
Sylvester and Co., Newcastle .. .. .. .. -- 1638 0 0 
Pi and Co., Birmingham .. .. .. .. .. -- 1600 0 0 
y Bros., Manchester .. .. .. .. «+ «- 1547 0 0 

5 » alternative tender . 1445 0 0 

John Wolstenholme, Radcliffe... .. .. .. .. 1420 0 0 
Ball and Horton, Stratford-on-Avon -- 1270 0 0 
Glenfield Co., Kilmarnock—accepted > 1261 0 0 





LUTON SEWAGE EXTENSION. 


For the supply of engine, pump, and boiler power for the Luton 
sewage extension. 


£ od, 
Gimson and Co., Vulcan-street, Leicester .. .. .. 4089 0 0 
Sylvester and Co., Castle Hill Foundry, Newcastle... 8832 0 0 
F. Pearn and Co., West Gorton, Manchester .. .. 3250 0 0 
Watt and Co., 90, Leadenhall-street, London, E.C... 2986 0 0 
Kirk and Co., Etruria Ironworks, Stoke-on-Trent .. 2980 0 0 
Oliver and Co., Broadoaks Ironworks, Chesterfield.. 2890 0 0 
Renshaw and Co., Kidsgrove, Staffordshire .. .. 2750 0 0 
Hayward Tyler and Co., Luton .. .. .. «. 2730 0 0 
H. Balfour and Co., Finsbury-circus, London .. 00 
Hathorn, Davey, and Co., Sun Foundry, Leeds.. 2500 0 0 
Coalbrookdale Company, Shropshire .. .. .. 2425 0 0 
A. Cohen, Cozewhoe, ae Sas Sh oe, oe 
Spencer and Co., Melksham, Wilts.. .. .. .. .. ¥320 0 0 
A. Rigg, 42, Old Broad-street, London, B.C... 2033 0 0 
Wolsteuholme and Co., Albert Works, Radcliffe 1370 0 0 


No tender accepted. 
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THE GROSSMAN FEED WATER REGULATOR. 
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THE accompanying engravings illustrate an ingenious feed- 
water regulator now being introduced by Mr. Karl J. Mayer, of 
Barmen. Figs. 1 and 2 show respectively cross and longitudinal 
sections through one form of the instrument where the expand- 
ing metal bar is placed inside a tube communicating with the 
boiler. Figs. 3 and 4 are respectively longitudinal section and 
plan of a construction where the expanding metal bar is made 
in the form of a hollow tube into which the steam or feed- 
water can enter according to the height of the water in the 
boiler. Fig. 5 shows a vertical arrangement of the apparatus 
combined with an additional contrivance for varying the height 
of the water-line in the boiler. The apparatus shown in Figs. 1 
and 5 being the same in its main construction, in explaining 
this the same figures of reference will be applied to the same 
pieces. In Figs. 3 and 4, C is the expanding metal bar, here in 
form of a tube, which communicates with the boiler by means 
of the tubes D and E. If, now, the water falls in the boiler it 
will also fall in the tube C, and when steam enters that tube it 
will get hotter, and consequently lengthen and open the valve 
F which is fixed at the end of the bar O, forming the continua- 
tion of the metal tube C. As soon as the valve F is opened, or 
opened more fully, more water passes through the same and 
enters the boiler, and the water-line will rise until the pipe C is 
again filled with water, when it will contract, close the valve, 
and so check the feeding. The feed-water is led to the valve F 
by means of the force pipe H, which is screwed into the casing U 
which carries the valve F. Tube H comes from the feed-pump, 
and tube H! leads the water to the boiler. To prevent the 
bursting of a pipe when valve F is closed and the pump is at 
work, a safety valve T is inserted into a branch of the force pipe, 
through which the water can escape when F is closed, the 
pressure on the safety valve T being somewhat higher than the 
ordinary boiler pressure. The working parts of the apparatus 
are fitted to a bracket L in the following manner :—-On the left- 
hand side of the bracket the two bars m are screwed in the 
same ; at their ends they carry the traverse G, to which one end 
of the expanding bar or tube is immovably fixed, and which is 
also bored to allow the connections D and E for the steam and 
water tubes ; the other end of C passes freely through the boring 
in the bracket, and it is closed here by the nut Q which ends in a 
screw R. On this screw R is screwed the strap N, which forms the 
casing for the spring P enclosed init, The strap P is adjustable 
on the screw R by means of the screwed wheels Z and Zi, 
Through N is passed the bar O, which passes through the stuffing 
box and gland T into the casing U of valve F. This casing is 
fixed to the other side of the main bracket L. By a connecting 
piece W the bar O is connected to the valve F. From the above, 
and with reference to the figures, it will be understood that the 
apparatus will act as desired. By means of the hand screws 
Z and Z! the amount of opening of the valve F can be regulated. 
To prevent any overstraining or breakage, in consequence of a 
greater contraction of the bar or tube C than is desirable, be it 
either that the allowance of opening given to the valve is too 
short, or that the bar C contracts more than is intended, for 
instance by allowing the water in the boiler and in the bar C res- 
pectively to get very cold, the strap N is made to press on the 
spring P, which, by being compressed, takes up the strain of the 
contracting bar. 

The apparatus shown by Figs. 1 and 2 differs from the pre- 
ceding one only in its construction. The expanding metal bar 
C! is here of star-shaped cross section enclosed in a tube R, which 
communicates with the steam and water space of the boiler by 
means of the tubes D! and E!; at the left hand side a bolt O, 
which is screwed in the bar, passes through a stuffing-box 
through the cover of the tube R, and is fastened to a traverse 
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N‘ bythe adjustable nuts V V. At the other end a similar bar 
W! passes through the other cover of the tube R into a casing 
U!, which contains the valve F1. This casing is connected to the 
pump by means of the pipe H™ and to the boiler by the pipe 
H* in the same manner as described before. The crosshead N 
presses against the spring P! wound round the bars M!; spring 
P! having here the same functions as the spring P in strap N 
(Figs. 3 and 4). The action of this apparatus is the same as 
that of the one described before. Supposing there be low water 
in the boiler, steam will enter the tube R! by the pipe D!, the 
bar C! will expand, and being locked fast in the traverse N* 
between the nuts V V, will open the valve F', and the feeding 
begins or will be increased, and will last so long until the water 
in the boiler rises so high that it enters through pipe E into 
the tube R?, then follows cooling of the bar, contraction, and 
closing of the valve. Should the contraction be too much, the 
overstrain will be taken up by the traverse N! and springs P*. 
Surplus water, when the valve is closed and the pump continues 
working, passes through safety valve T’. 

Fig. 5 shows an apparatus exactly like the preceding one, but 
arranged vertically and fitted in addition with a contrivance which 
allows a variation of the height of the water line. The apparatus 








THE DEAN WIRE STRETCHER. 


itself in its construction and working being exactly the same as 
before described, except its being arranged vertically instead of 
horizontally, we need not repeat its description, and we only now 
describe that part of it which allows changing the height 
of the water line whilst the boiler and the apparatus are 
at work. This is effected by making the pipe D! which con- 
nects the apparatus with the steam space of the boiler, adjust- 
able in a vertical direction, in order to vary the height in which the 
steam is allowed to enter the tube R} containing the metal bar C!. 
To that effect pipe D™ leads into a separate casing a’, attached to 
the tube R?, and from it the pipe e passes through the stuffing- 
box r, and enters also through stuffing-box s the casing a!, so 
that the pipe e can be shifted up and down at pleasure. Now 
casing a! communicates with the tube R? by a higher and by a 
lower b and 61, and it will be understood that if tube e 
is set low, the water entering through E" will shut off the pas- | 
sage of the steam through e¢, and no steam will further enter the 
tube R! and heat the bar C!. This will be cooled, and con- 
tract, &c., as formerly. If, however, the pipe e is set high, 
steam will still pass through it and the upper passage 0 in 





casing @ until this one is also closed. So it will be seen that by 
making the amount within which the pipe e can be shifted up 
and down large, a great variation in adjusting the water line is 
possible, 

The Grossmann feed-water regulator for steam boilers, espe- 
cially the two designs shown in Figs. 1 to4, seems to be well worked 
out and thought through, and being based on the principle of the 
contraction and expansion of metals caused by the change of 
temperature, which cannot change or become untrustworthy for 
any reason, the apparatus appears to be well worth the atten- 
tion of boiler owners and makers of boiler fittings, the more so 
as it can claim, besides the great advantage of having, practically 
speaking, no wearing parts which can get out of order, that of 
great simplicity. The feed-water regulator is patented in 
England and abroad. 








THE DEAN WIRE STRETCHER. 


THE accompanying engraving shows an ingenious device for 
stretching wire, &c., manufactured by the Bartlett Hardware 
Company,Freeport,Illinois. This stretcher consists of a wrought 
iron ratchet bar, on which slide two malleable iron guides, 
carrying steel dogs which 
engage with the ratchet teeth. 
A wrought iron lever connected 
with the two guides stands at 
right angles to the ratchet 
bar, and by working this lever 
forwards and backwards the 
guides are moved forward 
alternately on the ratchet bar. 
A malleable iron clamp attached 
to the lever holds the fence wire 
or strip to be stretched, and 
each forward movement of 
either guide moves the clamp 
forward and tightens the wire. 
A chain attached to the front 
end of the ratchet bar, and 
provided with a malleable 
clamp and hook, serves either 
to fasten to a post or to 
grasp another wire in splicing. 
The dogs drop into the notches 
of the ratchet bar by their 
own weight, and on turning the notched edge of the bar 
downward the dogs drop out of the notches, and the guides 
may be instantly moved to the rear end of the bar, when the 
stretcher is again ready for work. The working of the dogs and 
guides is purely automatic, and they need never be touched by 
the operator. The only manipulation required is the working 
of the lever. The lever moves through a small angle, so that it 
is at all times very nearly at right angles to the bar, so that the 
power is applied to the best possible advantage, and at the same 
time the tendency to twist about the wire, which is an objec- 
tional feature of all crank stretchers, is completely removed. 








THE REMSCHEID WATERWORKS. 


On page 226 we publish the first of several pages of engrav- 
ings, by which we shall illustrate an account of the Remscheid 
Waterworks, constructed under Herr L. Disselhoff, by whem 
@ paper, containing some valuable information, was on 
the subject before a German engineering society. 
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THE IMPROVEMENT OF THE CLYDE NAVI- 
GATION. 

A DISPUTE of considerable interest both from an engineering 
and from a public point of view has lately occupied the atten- 
tion of a strong court of arbitration in London. The matter is 
not yet determined, but it very shortly will be, and in the 
meantime our readers may well be made acquainted with the 
facts, though necessarily we shall not give opinions upon what 
is still sub judice. The importance of preserving and improving 
the navigation of our great rivers cannot easily be exaggerated ; 
but at the same time private rights must also be respected. 
How to reconcile these two considerations and to do justice on 
all sides is, however, very often a difficult problem, and the 
arbitration now under consideration affords a highly interesting 
instance of this. In accordance with their proper functions, the 
Trustees of the Clyde have from time to time carried out works 
for improving the navigation of the important river under their 
charge; and the necessity for such work was strikingly illus- 
trated only a few days ago, when more than one large steamer 
e aground repeatedly while endeavouring to reach Glasgow. 

n carrying out improvement operations of this kind it is almost 
impossible to avoid some encroachment upon private property 
and interests, and in this case the Clyde Trustees have had a 
very heavy claim made upon them by Lord Blantyre, who owns 
a considerable estate upon the banks of the river. For alleged 
injury to his Erskine estate Lord Blantyre d ls comp 
tion to the amount of £100,000; and a satisfactory settlement 
of the matter being otherwise impracticable, it has been referred 
to the arbitration of Sir Frederick Bramwell, C.E., and Mr. 
James Abernethy, C.E., with Sir Henry Hunt as umpire. To 
no more competent tribunal could such a question be 
remitted ; and it would be difficult to name more able gentle- 
men to conduct the case than the Lord Advocate and the 
Solicitor-General for Scotland, who represented the Clyde 

and Mr. Webster, Q.C.,and Mr. Dundas, who acted for 
Lord Blantyre. The arbitrators have held fourteen sittings, 
during which they have heard the opinions of many eminent 
engineers, and have sifted the cause in its legal and engineering 
aspects with keenness and thoroughness. Rarely has there been 
a case of this class that has involved more conflict of fact and 
theory, more difficult questions of principle, and more compli- 
cated points of law; and despite the completeness of the 
investigation, thus far the arbitrators can hardly be considered 
to have done much more than begin their inquiry. Having 
received all this evidence and heard the learned arguments pro 
and con., they havenow gone, or areabout to go, to the locus in quo, 
to get what assistance they can from a personal inspection, and 
while they are thus occupied—pleasantly enough no doubt on 
such a river as the Clyde—we will describe briefly the nature of 
the dispute. The claim put forward by Lord Blantyre rests 
upon five main points:—(1) Injury to foreshore. It appears 
that about forty-two acres of foreshore have been dredged away 
by the improvement works, and the owner claims substantial 
compensation for the loss of these acres. The dredging away of 
the land is admitted by the Trustees, but they argue, first, that 
they have not acquired or taken it, but have only exercised 
statutory powers over it; next, that this foreshore consisted only 
of low-lying sandbanks, which were only uncovered for a short 
time when the tide was at its lowest level; then that it 
never yielded rent or even a blade of grass, and could have no 
commercial value, and therefore Lord Blantyre was not entitled 
to compensation; and finally, that so far from harm having been 
done to the estate by the submersion of the foreshore, increased 
value had been imparted tothe estate by the widening and deepen- 
ing of the river. (2) Damageto Erskine House and grounds by the 
disappearance of a natural sandy beach, the loss thereby of access 





to the deep-water channel, and the deposit of mud and other | exactl 


objectionable matter in front of the estate. To this the Trustees 
reply that, although the landward part of the foreshore might 
be clean sand, the actual foreshore was only soft mud, not a 
little impregnated by sewage matter from Glasgow and other 
towns on the river; and again, however that might be, the 
mansion and grounds are improved in value rather than 
diminished by the substitution of a better and more navigable 
stream. (3) Damage to land alleged to have been cut off from 
the river by walls or embankments, leaving an intervening strip 
of malodorous marshes between the channel and the dry land. 
On this branch of the claim the Trustees contend that by a 
half-tide wall this land was formerly cut off from the river, and 
having been virtually reclaimed by their works, its value has 
been greatly enhanced, and might be made yet more valuable if 
Lord Blantyre would complete the work already done by filling 
up the ground. With respect to this enclosed land, it was pro- 
posed by Lord Blantyre that it should be raised to the level of 
the embankment, but the Trustees resist this proposal as un- 
reasonable, and point out that if that were done, the character 
of the land would be entirely altered, and its value much 
increased. (4) Damage to certain portions of the estate—which 
it was contended might have become valuable for agricultural 
or building purposes—by the deposit of mud on what had been 
& good, clean beach, caused by the construction of the training 
walls and the dredging operations. With regard to this head of 
the claim, the Trustees deny the probability of this land 
becoming valuable in the way suggested, and point out that 
hitherto, although there has been this land available, few, if any, 
persons had offered to take it. If it were -offered for sale, they 
argue that the prospect of its being taken up as good for 
agricultural pu would not raise its value to any 
appreciable extent, and that in any case its value has not 
been diminished in any way by the works. (5) 

through the loss of grazing land, the destruction of an 
embankment at a place called Bishopton, and the undermining 
of a river wall at North Barr. To Nature the Trustees attribute 
the wasting away of this alleged grazing land; they assign the 
leaking or stopping of a drain, or rabbit holes, as the cause of the 
failure of the embankment, and they deny that the river wall at 
North Barr has been undermined. In addition to all these answers, 
the Trustees assert that much of the damage attributed to the 
improvement works has really been caused by neglect on the 
part of Lord Blantyre to keep the banks along his land in 
proper repair. From this summary of the case it will readily 
be seen that it affords abundant matter for dispute as between 
the parties, and more than ordinary difficulties for the arbi- 
trators to determine; but from many points of view it is of the 
first importance that a clear and decided decision should be 
arrived at. Many other rivers, besides the Clyde, are being 
converted into deep navigable channels, and it is matter of 
urgency that there should be some distinct principle laid down 
as to the rights that may be claimed on the one hand by riparian 
owners, and on the other hand, by trustees and others who are 
concerned with the improvement of our rivers with a view to 
the promotion of trade and commerce. From this arbitration 
there is every reason to expect such a result, and the decision 
will be awaited with deep interest by many persons besides the 
Clyde Trustees and Lord Blantyre. 





A GREAT MAGNESIA MINE. 


Aicugs-Mortes, on the Mediterranean, is known to all geolo- 
gists as a remarkable instance of the slow upheaval which is 
constantly going on in many places, In former times it was a 
seaport of considerable importance; but it now stands at the 
head of mud flats stretching more than two miles inland. 
Partly in consequence of these geological changes, which have 
rendered the locality convenient for dealing with large quanti- 
ties of sea water, Aigues-Mortes at the present time 
features of interest to the engineer, particularly to the engineer 
occupied in the production of steel. Works of no great magni- 
tude yet, but of certainly growing importance, have been con- 
structed here for the production of magnesia. The mine from 
which this mineral is extracted is fairly rich and of no incon- 
siderable extent, being nothing less than the sea itself. With so 
large a property to draw upon, the company formed to exploit it 
are free from the apprehension of exhausting their mine before 
a satisfactory return for the outlay has been obtained. They 
have, moreover, the great advantage of being able to work upon 
it in any part of the world where the produce may be required. 
These circumstances constitute features in the magnesia works 
of Aigues-Mortes not possessed by every mining undertaking. 

The quantity of magnesia in sea water is sufficiently great to 
render its extraction profitable. In a cubic metre of water 


there are about two kilogrammes of pure magnesia existing as a 


chloride or a sulphate. To obtain this in the form of hydrate, 
the cost only slightly exceeds the value of an equivalent quan- 
tity of lime required to effect the transformation, the pro- 
cesses being exceptionally simple. The chemical reactions 
relied upon to give the magnesia in the uncombined 
state are these:—When milk of lime is poured into sea 
water the molecule of chloride of magnesium is broken up, 
chloride of lime being formed, which remains in solution, and a 
milky precipitate of hydrate of magnesium is thrown down. 
Similarly from the sulphate of magnesium, we obtain the same 
precipitate and sulphate of calcium. But the great bulk of the 
magnesia exists in sea water as the chloride. The hydrate when 
calcined assumes two different states, according to the tempera- 
ture at which the calcination has been effected. If the 
temperature has not exceeded 900 deg. Fah., the resulting 
caustic magnesia is capable of resuming its water of hydration 
and setting hard like a cement. But if the substance has been 
raised to a white heat, it no longer retains that property, and is 
indifferent to the action of water. 

The magnesia extracted by these means at Aigues-Mortes 
is intended to be used as a substitute for dolomite, or mag- 
nesian limestone, in the Bessemer process of steel manu- 
facture; and for this purpose it is moulded into the form 
of bricks. It seems highly probable that these magnesia 
bricks will in a short time come into general use for 
this purpose; and such works as those at Aignes-Mortes will 
then be called into existence in many places. A new and 
important industry may in this way be established in this 
country. Equal to lime in infusibility, magnesia is a more per- 
fect type of a refractory substance, and is applicable to every 
use in which it is not brought into contact with an acid 
substance in a state of fusion. The ease with which it may be 
moulded into bricks is also a practical advantage of no small 
value; and such bricks are greatly superior in many respects to 
those made of dolomite. A dolomite brick needs an anhydrous 
cement—usually coal-tar is employed for the purpose; it will 
keep unaltered only a few days, even when every precaution is 
taken to shield it from atmospheric influences, and it is of too 
frail a nature to permit of its being handled roughly. Buta 
magnesia brick is similar to one of common clay in all these 
particulars. In the matter of cost, too, the advantage is on the 
side of the magnesia brick. Per ton, the latter costs almost 
twice as much as the dolomite agglomerations; but as 
130 lb. of the limestone are required per ton of steel produced, 
while 401b. of magnesia are sufficient for that quantity, the rela- 
tive cost is as 2 to 3. This isan important merit, and the one 
that will commend itself most forcibly to the manufacturer of 
steel. It is, moreover, to be borne in mind, that when magnesia 
is used in the converters the duration of the linings is increased 
threefold. Possessed of these numerous and great advantages, 
magnesia bricks can hardly fail to supplant the dolomite in the 
use to which the latter are put in the Bessemer processes of steel 
making. It is hoped that a further use of magnesia may be 
made by employing it as a reagent, in many cases, in place of 
lime. In such a case, the scorize —phosphate of magnesia instead 
of phosphate of lime —would be reduced to about one-third. 

At Aigues-Mortes the sea water is pumped into a large tank of 
masonry, and an equivalent quantity of milk of lime is run into 
the tank along with it. The flow, both of water and milk of 
lime, is continuous during the time of working, the relative 
quantities of each being calculated to give the requisite propor- 
tions. The mixture flows from this tank into two similar tanks 
in succession, and is briskly stirred in each by agitators driven 
by steam, or often by horse-power. The precipitate, now in 
suspension, is to be obtained by filtration, and for this purpose 
the water is run upon filtering beds. These filtering beds are 
formed of fine clean sea sand spread over the bottom of shallow 
excavations about 1000ft. long and 16ft. broad. The magnesia 
is deposited upon the sand as a heavy tenacious mud, and the 
supernatant liquid flows off clear at the far end of the bed. 
When a sufficient quantity has collected, which is known by the 
sand ceasing to decant properly, the inflow is stopped, and the 
bed, with its charge of magnesia, is left to dry up in the sun. 
This takes from twenty to thirty days. Of course, this method 
of drying can be adopted only in the summer months, and not 
even then in every climate. But the drying could be done 
artificially without adding greatly to the expense. The 
managers of the works at Aigues-Mortes have now under con- 
sideration a plan of this character to enable them to work all 
through the year. With their present arrangements they- are 
treating 1000 cubic metres of sea water a day; and they obtain 
from the filtering beds an average of 2]b. of magnesia per 
square yard of surface per day. The extent of the beds is being 
increased to treat a larger quantity of water in the coming 
summer season. The present output is six tonsa week. The 
dried magnesia slime is stowed away in sheds, to be calcined and 
moulded into bricks, the manufacture of which is carried on 
throughout the year. 








THE ARLBERG TUNNEL. 


AUSTRIA is about celebrating the completion of the Arlberg 

i » from Innsbruck over, or rather through, the Tyrolear 
Alps to the Lake of Constance in Switzerland —an enterprise 
undertaken by the Austrian Government chiefly, doubtless, to give 
@ more direct connection with Switzerland, which is a large con- 
sumer of Austrian and H i in and other produce, but 
also to give it a connection with France and Western Europe 
generally, independent of Germany. It will, in connection with 
the Swiss rai form the most direct route between Austria, 
and indeed all South-Eastern Europe, and Southern France. 

The railroad was one of the most difficult to construct that has 





ever been built, and a great deal of pains were taken in locating 
and designing it, nearly all the eminent engineers in the Empire, 
apparently, studying and discussing it, and many submitting plans 
for it. 1t passes through some of the most magnificent mountain 
scenery reached by any railroad, and besides the usual concomitants 
of a mountain nt fn —rock cuttings, bridges over torrents, and 
tunnels—galleries had to be provided for protection from avalanches, 
as on the Central Pacific Railroad, A bridge of 400ft. span carries 
the road over the Trisana, 280ft. above the torrent. Steep grades 
also were required, the line rising 2152ft. in fifteen and a-half 
miles on the western side of the summit tunnel, requiring long 
grades of 160ft. per mile. On the eastern slope 132ft. per mile is 
the steepest. The maximum curve is 7 deg. 

The works are constructed for a double track throughout. The 
winter lasting seven months, and the temperature often falling to 
30 deg. below zero, and the snow storms being frequent and severe, 
the line invariably follows the sunny slope of the valley. 

The greatest engineering feature of the line is the great tunnel, 
the third longest in the world, and incomparably the most quickly 
completed. Commenced in June, 1880, it was pierced in Novem- 

r, 1883, considerably under the contract time, the contractors 
receiving a premium of 330 dols. a day. The bottom heading was 
cut first on the floor line, and enlarged. The top heading was cut 
first on the St. Gothard, but the ee of the Arlberg 
Tunnel amply justifies the change. ‘The rails at the summit in the 
tunnel are 4372ft. above the sea. 

The following table, which give some particulars of the four 
longest railroad tunnels in the world, shows what advances have 
been made in the art of tunnelling, the time and cost having been 
both materially reduced. The enormous height of the mountains 
above the Alpine tunnels precluded the use of shafts, while several 
shafts were used in the Hoosac Tunnel, thus increasing the number 
of working faces :— 

TABLE No, I. 
The Four Longest Railroad Tunnels. 


| | 
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Name of | tee! 58 | a lgse7| 22 
tunnel. Location. (23 gs j Cost. Qa ih Se) a= 
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dols. | dols,| feet. | 
Hoosac’ ..'Massachusetts} 43 | 22 | 10,000,000 | 390 | 4,456 | 1876 
Mont Cenis.'Savoy .. ..| 7 | 144 | 15,000,000 356 | 5,365 | 1871 
St. Gothard.'Swiss Alps | 94! 9} | 11,175,000 | 229 | 8,235 | 1881 
Arlberg  ..|Tyrolese Alps.| 6} | 5 | 7,900,000 | 154 | 11,775 | 1884 





The lengths of the next longest railroad tunnels in the world 
are given below :— 
TABLE No. II. 


| 








Name £8 ” Cost per 

cag, «smth. | GE compitea, | Om rina 

i dols, dols, 
Severn . England ..' 43 Not yet ~ - 
Standedge.. .. England 3 1845 _ ~ 
Woodhead.. .. England 3 1845 | 1,026,000 | 65 
Nerthe ..| France .. 3° | ier | 135 


| 2,000,000 | 








The first-named tunnel passes under a wide tidal estuary, and 
dips downward towards the centre from the ends. This is always 
objectionable, and in this case was especially so, large land springs 
having necessitated an unprecedented amount of pumping. The 
Severn tunnel has been eleven years under construction, but will 
probably be completed a few months hence. 

The tollowing table gives some particulars of the longest Ameri- 
can tunnels, Weare indebted to Mr. H. 8S. Drinker’s exhaustive 
work on tunnelling for most of the figures, which serve by contrast 
to show the enormous magnitude of the four tunnels given in the 


first table :— 
TABLE No. III. 
Particulars of Longest American Railroad Tunnels. 
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Name of €2 loss - | 2 
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timore ..\\ | 6948 | 25 ,060, 142 1873 
Balti \ ( | 1,060,000 187 
| | | 
Kingwood.. }-/Baltimore & Ohio-’ | 4100 | 30 724,000 | 176 1852 
Sand Patch. 4725 | 96 | 375,000 | 80 | 1871 
Bergen .._ ..|N.Y., L. E. & W...| 4388 | 36 800,000 | 182 | 1861 
Bergen .. ..|Del., Lack, & W...| 4209 |; — aa — | 1877 
Blue Ridge ..|Col. & Greenville... 5865| — |  — — | 1988 
| } Ta * 
Blue Ridge. ) \Chesay ke ana | 4262, — 488,000 114 ~~ 1897 
Great Bend, ) || Ohio -- (| esa9 | — = — | 1872 
| 
Galitzen.. ..'Pennsylvania .., 3612 30 _ — | 1854 
| 
King’s Mo’nt’n Cincinnati So. . 4000; — 360,000 | 90 = 1876 
Musconetcong Lehigh Valley ..) 4879 7 - |: | 2873 
; i 
.- 6966 | — | 1,450,000 | 308 


San Fernando So. Pacific .. 1876 

The Arlberg Tunnel is nearly five times as long as the longest of 
these American tunnels, though only one-third longer than the 
Hoosac Tunnel.— U.S. Railroad Gazette. 








SoupaNn EXpepiTion.—The Admiralty and War-office have 
passed orders to Messrs. ns gare and Sons, of Greenwich 
and Long-acre, for five portable steam pumping engines, and 
several miles of hose, for water supply purposes in the Soudan. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Robert Balcomb, engineer, to 
the Pembroke, additional, for the Rifleman; G. G. Follett, engi- 
neer, to the Jumna; William F. Pamphlett, engineer, to the 
Alexandra, additional, for t service at Suakim ; James F. 
Babb, chief engineer, to the Dido; Thomas Morris, engineer, to 
the Bullfrog ; John Pitt, engineer, to the Indus, for service in the 
Hyacinth, 


CIviL AND MECHANICAL ENGINEERS’ Socrety, — An ordinary 
meeting was held on the 11th inst., the president, Mr. Cole, 
A.M.LC.E., in the chair, when a paper on “‘ Steel Guns” was read 
by Lieut. Charles Berthon, R.A. e author strongly advocated 
the abandonment of all other materials in favour of steel, and 
argued that it was not only the cheapest but the best material, 
and in fact would have been the material always employed but 
for the extreme difficulty of obtaini masses of reliable 


btaining 
quality. The next meeting will be held on the 25th inst., at 7.30 
p.m., when Mr. Herbert A. Gribble will read 
* The Oratory, South i 


@ paper entitled 
, from a Scientific Point of View.” 
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RAILWAY MATTERS. 


THE Buenos Ayres Great Southern Railway pag has 
received advice that the extension of the line from Tandil to 
Juarez has just been completed and opened to public traffic. 


A RETURN recently laid before the Legislative Assembly of New 
South Wales gives the cost of first-class American saloon cars on 
the railways in that colony as £1045 each, and second-class of the 
same pattern £805 each. 

THE Italian Government contemplates connecting Massowah and 
Kerem by a railway. ‘The latter place would be chosen as summer 
quarters for the troops. Contractors have been applied to by the 
Italian War-office respecting the time requisite and the cost of the 
projected line, 

THE companies connected with the Ottoman Railways have 
appointed arbitrators to decide the points in dispute between them 
and the Turkish Government. The Construction Mom ome has 
nominated MM, Jacobs and Brunet, and the Working Company 
Dr. Holtzendorff and Count Lanezan. The Ottoman delegates are 
Vahan and Ali Riza Pashas, 

AccorDrnG to the annual report of the Commissioners of Public 
Works for the province of Ontario, the total number of miles of 
railway constructed in the province prior to the confederation was 


NOTES AND.MEMORANDA,. 


In Greater London 3411 births and 1914 deaths were registered 
during the week ending the 7th inst., equal to annual rates of 34°2 
and 19°2 per 1000 of the population, 


THE production of pig iron in France during the first half of 
1884 is returned at 954,983 tons, which is a decrease of 64,276 tons 
on the production of the second half of 1883. 

Inv London 2623 births and 1495 deaths were registered during 
the week ending March 7th. The annual death rate per 1000 from 
all causes, which had been 19°1 and 20°0 in the two preceding 
weeks, declined to 191, 

THE deaths registered during the week ending March 7th in 
eseutr-cighs great towns of England and Wales corresponded to 
an annual rate of 20°6 per 1000 of their aggregate pe ulation, 
which is estimated at 8,906,446 persons in the middle o this year. 
The six healthiest places were Brighton, Hull, Wolverhampton, 
Plymouth, Birkenhead, and Sheffield. 

A very high death-rate was registered last week at Sunderland. 
The number of deaths was 116, being at the rate of 48°1 per 1000 
inhabitants. In the previous week the number was 101, repre- 
senting a rate of 41°9. The present excessive rate of mortality is 
due to a very severe epidemic of measles. In one district alone 
the ber of deaths recorded is 130since Christmas. The disease 





1464 miles ; completed since confederation, 2734 miles; at p 
under construction or contract, 464 miles. The foregoing figures 
‘are exclusive of the Canadian Pacific Railway west of South-East 
Bay, Lake Nipissing. 

THE accidents recorded in America last year are divided accord- 
‘ing to their nature and the classes of trains as below :— 


Accidents. Collisions. Derailments, Other. Total. 

‘To passenger trains .. .. 48 .. .. 251 .. .. 33 .. «. 882 
Toa passenger andafreight 122 .. — << «fee. v0 as ae 
To freight trains .. .. .. 275 4900 .. .. 88 737 
Total 445 mm ss on +» 1191 


AFTER a three months’ trial of one of its coaches fitted up with 
the Pintsch Company’s gas apparatus, the Dublin, Wicklow, and 
Wexford Railway C y decided to equip all its stock of 
183 coaches with the Pintsch gas apparatus, and build a gasworks 
at Bray to supply them. The oil-gas for the trial was stored in a 
holder 18ft. by 4ft., and came from the works built by the Pintsch 
Company some time ago for the City of Dublin Steam Packet 
Company at Holyhead. It is useful to note that if one coach can 
be kept going off one holder for three months, # train, or two short 
aa en can be kept going for a week by once sending the store 
supply. 

SEVERAL important towns in the Peninsula have been for some 
years supplied with tramways, but Malaga, the second seaport in 
Spain, has so far been denied such facilities for locomotion. Now, 
however, this want will shortly disappear, inasmuch as an impor- 
tant concession has been made by the Spanish Government and 
the municipality of Malaga to Mr. John Fell, of Leamington, 
and some ten kilometres will at once be constructed in the 
principal streets by that gentleman. Mr. Fell is also the con- 
tractor for important steam and horse tramways in Germany. 
Mr. E. Pritchard, M, Inst. C.E., of London, and Sejior Manuel 
Lopes Martin are the engineers for the proposed works in Malaga. 

IN reply to a question in the House on the 12th inst., the Under- 
Secretary of State for India said: ‘‘ The whole of the earthwork 
on the Quetta Railway from Hurnai to Gurkai, 65 miles, with the 
exception of the heavy cutting at Mud Gorge and some other 
trifling portions, has been completed. More than half of the tunnel 
headings of the Chappar Rift have been driven through ; material 
for most of the bridges has been collected; and the final portion 
of the line to Quetta has been planned and marked out. The line 
will probably be opened throughout for traffic in the course of 
1887-8. He was not able to say how far it might be possible to 

accelerate the communications by means of works of a temporary 
character. There is no present intention of extending the line 
beyond Shebo.” 


Ever desirous of meeting the convenience of its passengers, and 
of adding as much as ible to the already remarkable facilities and 
comforts of the Ludgate-hill barn—called station—the Chatham 
and Dover Company allow their porters—never too civil—to close 
the exit stair-gate even when wholly unnecessary, and thus enya 
arriving at Ludgate from the Bromley line may have, whether in 
their evening garb or not, to go outdoors before they can get back 
to that part of the station whereat cabs are tobe had. Ludgate-hill 
porters are not the least rough and gruff, and the station is not only 
very bad in itself, but — or not at all managed. It is rare that 
a porter opens a carriage door, and ladies may be seen at the last 
moment, on a wet day, with the rain streaming off the carriage roof, 
struggling from inside to open a door, while the porters are in 
knots, or without any regard for other duty than calling out 
** Ludgit ’ill.” 

At the close of the Manchester Coal Exchange on Tuesday, a 
special ting of the bers was held for the purpose of con- 
sidering the Kailway Rates and Charges Bill now being promoted 








has made rapid strides, the number of deaths increasing week by 
week, 


ANEW method of making chlorine has been described by Le 
Génie Civil, as the invention of MM. Pechiney. It consists in the 
addition of magnesia to a concentrated solution of magnesium 
chloride, so as to produce a solid mixture, which is then treated 
with air and heat. Nearly the whole of the chlorine is liberated, 
a part as free chlorine and a part as hydrochloricacid. The residue 
consists of magnesia, which is used over again with a fresh charge 
of magnesium chloride. 

A PATENT taken out for a yellow metal, by T. Parker, describes 
it as of great tensile and compressive strength and hardness, and 
made by melting copper, 50 parts; spelter dross, 25-30; spelter, 
12-17; tin, 2} parts, with a flux of the following composition 
made into a paste: Salt cake, 5 parts; coal-dust, 5; silica, 15; 
bone ash, 20 parts. Manganese or copper sulphate, or the chlorides 
of these metals, and also common salt, may be used in place of 
the salt cake. This flux is also applicable to the founding of brass 
and bronze generally. 


THE German Ironmasters’ Association has collected facts con- 
cerning the financial results of the working of 102 companies 
engaged in the iron and machine construction industries in each of 
the years 1879 and 1883. In the former year, the net result of the 
operations of these companies was a profit of 5,929,000 marks, or 
16 per cent. on the capital invested ; whereas in 1883 the net 
profits on the same concerns amounted to 24,194,000 marks, being 
— to 6°79 per cent. on the invested capital. This shows a gain 
of 5°19 per cent. in 1883, which gain, however, appears to be all 
the more remarkable when examined in reference to the ironwork- 
ing concerns alone. It appears that fifty of the latter companies, 
with a total capital of 268,764,000 marks, realised only sufficient in 
1879 to pay an average dividend of 0°94 per cent.; whereas in 1883 
the profits earned allowed of an average dividend of 614 per cent. 
being paid, the net profits amounting to 164 million marks in the 
latter year, against rather over 24 million marks in 1879. 


A PAPER on the “‘ Luminosity of Methane ” was read on the 19th 
February, before the Chemical Society, by Lewis T. Wright, Assoc. 
M.I.C.E, Pure methane was prepared by Gladstone and Tribe’s 
method by the action of the copper-zinc couple on methyl iodide. 
The gas was obtained free from mem i iodide vapour by passing 
it through tubes fixed in a horizontal position and packed with 
copper-zinc, which was kept moistened with alcohol, the alcohol 
vapour being removed by scrubbing with sulphuric acid. It was 
burned in a London Argand burner, the chimney of which was 
fitted with a cap for the purpose of limiting the air supply to the 
quantity most favourable to the development of luminosity. The 
methane flame was compared with a Methven standard burner 
supplied with 18-candle Bas, t.c., with a light equal to two sperm 
ore iamentary candles, e results obtained were, with 2°78 cubic 

eet per hour, 2‘9-candle power; with 4°46 cubic feet per hour, 
4°6 candles; with 5 cubic feet per hour the calculated light power 
would thus be from 5°15 to 5°2 candles, 


As showing the reduction in mortality after the construction of 
proper system of sewers in a town, the following figures have been 
given:—At Miinich the entire fever mortality per million inhabi- 
tants, for quinquennial periods, was as under:—1854 to 1859, 
where there were absolutely no regulations for keeping the soil 
clean, 24°2; 1860 to 1865, when reforms were begun by cementing 
the sides and bottoms of porous cesspits, 16°8; 1866 to 1873, where 
there was partial sewerage, 13°3; 1876 to 1884, when sewerage 
was complete, 8°7. Similarly, at Frankfort-on-the-Main, the 
deaths from enteric fever per 10,000 were: 1854 to 1879, when 
there was no sewerage, 8°7; 1875 to 1880, when the sewerage was 








before Parliament by the principal railway companies, and a reso- 
lution was pa: to the effect that having regard to the serious 
issues to trade involved in the additional powers which were bein, 
sought to enormously increase existing rates, and having r 

also to the present depressed condition of trade and the inability 
of traders to meet increased charges, that association respectfully 
invited the Members of Parliament for the City of Manchester and 
the adjacent town and county divisions to offer an uncompromising 
opposition to the second reading of these bills, on the ground that 
it would be too costly to private interests to them before a 
Select Committce, whilst their general aim and principles admitted 
of the Bills being dealt with by the whole House, 

Tue report of the Cornwall Railway Company, which was read 
last Friday, gives the following figures:—Total train miles, 

. 327,338 ; coal and coke for locomotives, £1811 9s.; maintenance of 
way, works, and stations, £12,824 12s.; percentage on receipts, 
16°85; per train mile, 10fd.; per mile open, £195 15s. 11d.; loco- 
motive power, £9650 12s, 2d.; percentage on receipts, 12°68; per 
train mile, 8d.; per mile open, £147 6s. 9d.; carriage and wagon 
repairs, £2360 18s, 11d.; percentage on receipts, 3°10; per train 
mile, 2d.; per mile open, Os. 109d.; ic expenses, 
£8993 5s. 2d.; percentage on receipts, 11°82; per train mile, 74d.; 
per mile open, £137 6s. O4d.; general charges, £1627 5s. 7d.; per- 
centage on receipts, 2°14; Be train mile, 14d.; per mile open, 
£24 16s, 10}d.; law charges, £69 12s, 6d.; compensation, £296 6s, 2d.; 
—_— and pg £1097 ex: Se yg duty, £1248 13s, a 
‘total working expenses, . . 9d.; percentage on receipts, 
50°15; per train mile, 2s, 8d.; per mile open, £582 14s, 8}d. 

In an interesting letter to the Zimes on the necessity for docks 
at Calcutta, Mr. C. C. Adley says:—‘‘ As regards the question of 
site, Kidderpore has its advocates, but the Howrah side of the river 
presents many advantages. Two or three objections to the Howrah 
side raised some years back have now disappeared, while the 
material weight of evidence has increased in its favour. In fur- 
ther illustration of this point, one important feature has been 
overlooked. The bulk of the rail-borne export traffic is brought by 
the East Indian Railway, and now amounts to about 750,000 tons 
annually, which will increase in time to a minimum of one million 
tons. To this must be added—say, half a million tons—the dead- 
weight of the rolling stock that will be ——_ backwards and 
forwards in conveying that traffic from the Howrah to the Kidder 
pore side of the river over the proposed Cossipore Bridge. The 
rail level of this bridge must be at least 30ft. above rail level at 
Howrah, to admit of the free passage at all times of the country 
boat traffic. We shall, therefore, have annually a weight of at 
least a million and a-half tons raised up 30ft. high on one side of 
the river, to be let ee again 30ft. on the — mee: By “4 sae 
This unnecessary and amusing engineering feat wo’ obvia' 
by having the wet docks at Howrah.” 


- 





plete, 2:4. At Dantzic the figures present some more striking 
characteristics: The deaths from enteric fever per 10,000 living 
were as follows: 1865 to 1869, when there was no sewerage and no 
proper water supply 108; 1871 to 1875, after the introduction of a 
water supply, ; 1876 to 1880, after the introduction of sewerage, 
18. In Hamburg the deaths from enteric fever per 1000 of total 
deaths were: From 1838 to 1844, before the commencement of the 
construction of any sewerage works, 48°5; from 1871 to 1880, after 
the completion of the works, 13°3. During the time that the 
works were in progress—viz., from 1872 to 1874—the mortality 
from enteric fever per 10,000 living was: In the unsewered dis- 
tricts, 40°0; in the districts for the most part sewered, 32°0; and 
in the fully sewered districts, 26°8. These results illustrate the 
effect of purifying the air of towns by the rapid abstraction of 
refuse matter, so as to prevent it from remaining and putrefying 
in and upon the ground, 

‘*IMPROVEMENTS in the Manufacture of Cement” forms the 
subject of a good deal of recent patent literature. Mr. R. Stone’s 
improvement in the process of manufacture consists essentially in 
grinding the paochoen 2 = in a red-hot state, giving a better prepared 
material with less vonsumption of power. The burnt clinkers pass 
red-hot through steel crushing rolls of special construction, and 
thence to the grinding rollers, the bed plate of which is made con- 
cave and adapted to the lower roll, so that the crushed material 
after passing between the rollers is further ground between the 
lower roll and the bed-plate. Mr. F. W. Gerhard adds lime to 
certain impure silicates of alumina and iron, and claims to make 
cement from the rotch bat or bovin, and what is known as black 
lime in the Wolverhampton district. Mr. E. W. Harding claims 
the application of gaseous fuel, in kilns of special construction, to 
the burning of Portland cement, together with the utilisation of 
the waste heat, for the carbonisation of coal and the heating of 
the drying floors; also the mixing of a certain proportion of resin 
with the cement mixtures to assist the calcination. Messrs. R. W. 
Lesley and J. M. Willcox seek to mould cement powder into forms 
suitable for the kilns, as respects size, adaptability to free draught, 
and the like, while dispensing nearly, if not altogether, with the 
water ordinarily required to bring it to the pasty condition for this 
purpose. They compress the powdered materials, damped by heavy 

ressure between rollers having cells or cavities wherein the powder 
is moulded into blocks of the uisite size. Messrs. J. W. 
Matteson, W. J. Chapman, and T. G. Matteson seek to improve 
the quality of the mixture of chalk, clay, and water in cement 
making, technically known as slurry, and obtain at a particular 
stage of the manufacture a more complete admixture and homo- 
geneity of the materials, with perfect disintegration, and free from 
small particles of chalk hitherto met with in all known processes 
of manufacture. The apparatus consists of a ro sieve or 
tempse, preferably of conical shape, revolving in a well provided 
with an exit pipe at one end, 





MISCELLANEA. 

THE Prince of Wales, President of the International Inventions 
Exhibition, has fixed Monday, the 4th of May, for the opening of 
the Exhibition. 

Messrs. WALTER T. GLOVER AND Co. have removed from their 
city offices at 25, Booth-street, Manchester, to new offices in close 
proximity to their several wire and.cable works, Salford, Man- 
chester. 

AccoRDING to Dr. Frankland’s report to’ the Registrar-General,, 
the water supplied to the metropolis ae the month of February 
was of a very satisfactory character. ‘‘ All the samples were clear 
and bright.’ 


TuE lighting of the hoist at Lloyd’s is now done electrically by 
means of E.P.S. accumulators. A set of cells will supply the 
current for about a fortnight, working ten hours a day, after which 
the cells are replaced by another set fully charged. 


On Tuesday night a singular accident occurred in Fleet-street, 
A water main burst below the road, and the water got between the 
concrete bed and the wood paving, probably through those parts 
of the concrete where it has been broken into for pipe laying, 
uplifting it in several places and over considerable areas. 


THE Metropolitan Asylums Board have let the contract for 
lighting, by means of electricity, their hospital ships and buildings 
at Long Reach, to Mr. James Johnston, 4, Albert-square, Man- 
chester. The plant will be in duplicate throughout, and a con- 
siderable saving in the annual cost of lighting will be effected by 
the’substitution of electricity in the place of oil. 


THE lighting of ironworks by electricity is gaining additional 
favour among ironmasters. Messrs. E. T. Wright and Sons, of the 
Monmoor Ironworks, Wolverhampton, have a portion of their 
works lighted by electricity, and it is costing less than when they 
used gas. The firm have determined to further adopt the process 
in a few months if the results continue as satisfactory. 


WE are requested to state that Mr. John Brown, M. Inst. C.E., 
honorary professor of coal mining at Mason Science College, Bir- 
mingham, has resigned his appointment in consequence of the 
nature of his professional engagements preventing his undertaking 
to lecture on specified dates in each week of the respective terms, 
and that the resignation will take effect at the close of the ensuing 
summer term. 


A TELEPHONIC ticket, at half a franc, has been issued, the holder 
of which is entitled at any of the Paris post-offices to hold five 
minutes’ conversation with persons in any other post-office or at 
any of the Telephone Company’s stations. Tbe system came into 
operation on Sunday last. The Telephone Company offers, at the 
same rate, conversations at any of its eleven stations with persons 
at any other station or at the residence of any of its subscribers. 


At Messrs. Thos. Murphy and Co.’s brewery, Clonmel, Ireland, 
a Gin. bored tube well, 62tt. deep, has lately been completed by 
Messrs. C. Isler and Co. It yields a supply of over 10,000 gallons 
per hour, obtained from the rocks which underlie gravel and sand 
beds, with springs strongly contaminated; but the contractors 
have succeeded in safely excluding them from connection with the 
lower ones. Mr. E. R. Southby, after analysis, reports the water 
“free from all forms of organic pollution. In fact, it takes rank 
amongst the very purest waters.” At Messrs. Cassidy and Co.’s 
brewery, Monasterevan, a similar well has just been completed. 
At Messrs. Brown and Terry’s brewery, Burnham Beeches, Berks, 
a tube well the same size, but 130ft. from the surface, yields 
3000 gallons per hour. The discrepancy in the quantity of water 
yielded is due to the nature of the strata, for in this instance the 
supply is drawn from the chalk beds. 


MESSRS. FRASER AND FRASER, boiler makers, of Bromley-by- 
Bow, London, E., obtained the order for the supply of nine 
immense wrought iron tanks to occupy the entire hold of the 
ss. Woodcock, which is to be stationed at Suakim as a water ship for 
the use of the troops. The order was received by Messrs. Fraser 
and Fraser on Saturday, the 28th February. The iron, which had 
to be specially made for the work in Staffordshire, was delivered 
to them on tbe following Saturday, the 7th March, and in one 
week, viz., on Saturday, the 14th March, Messrs. Fraser and Fraser 
had the satisfaction of delivering and fixing the whole of the tanks 
in the hold of the steamer. This is considered to be one of the 
most expeditious feats performed in the arrangements for sending 
out the relief expedition to the Soudan. The Woodcock sailed 
from Woolwich on Thursday morning for Suakim. Messrs. A, B. 
Fraser and Co., Liverpool, have fitted the s.s. Cyphrenes with 
their condensers for providing fresh water at Suakim. 


On Saturday, the 14th inst., Messrs. Earle’s Shipbuilding and 
Engineering Company, launched from their yard at Hull two iron 
steam trawlers 105ft. long, by 20ft. beam, by 10ft. 9in. depth of hold, 
built to the order of the Grimsby and North Sea Steam Trawling 
Company, of Grimsby. These boats are of somewhat similar 
design and similarly arranged to the Zodiac, the plans of which 
took prizes at the Exhibition of the Shipwrights, at the Fish- 
mongers’ Hall, in 1882, and at the International Fisheries Exhibi- 
tion, 1883. They will be fitted with all the modern trawl fishing 
requirements, including Earle’s steam trawling winch and windlass, 
and will be fitted by the builders with their triple compound direct- 
acting surface condensing three-crank engines, capable of indicating 
200-horse power, having cylinders 11}in., 17in.,and 30in. in diameter, 
by 18in. stroke, which will be supplied with steam from a steel 
boiler, made for a working pressure of 140 1b. per squareinch. The 
vessels were christened Virgo and Libra respectively as they left the 
ways. 

THERE are but few persons who went to the Fisheries and Health 
Exhibition who will not remember the excellent manner in which 
these buildings were electrically lighted. The Executive Council 
of the Inventions Exhibition have decided to light up the whole 
of the buildings by electricity, and the contract for supplying the 
whole of the motive power for driving the electric light machinery 
has been placed in the hands of Messrs. Davey, Paxman, and Co., 
engineers, of Colchester, who, it will be 1 ibered, so 
fally supplied the power at the two previous exhibitions. The 
plant—ten steam boilers and five powerful steam engines—as 
supplied by that firm last year is retained, and besides this eight 
additional steel locomotive boilers will be provided by tke 
same firm. Each boiler will contain 610 square feet of heating 
surface, and these eight boilers, with easy firing, will evaporate 
36,6001b. of water into steam per hour. The total number of 
boilers will be eighteen, so that 110,0001b. of water can be made 
into steam of 100 lb. pressure per square inch per hour. 


A DETERMINED effort is being made by certain of the Birmingham 
and Wolverhampton steam pump makers to secure, at any rate, a 
share of the contract for 100 tripod pumps of galvanised iron, and 
six Bastier pumps with horse-gear, for which the Director of Army 
Contracts is this week inquiring; and there is some reason to 
believe that the efforts will be successful. It is assumed that the 
work is needed for the Soud prominent feature of discussion 
at the annual meeting of the Chamber of ‘Commerce in Wolver- 
hampton on Friday last was the purchase of the American pumps. 
The president—Mr. Alfred Hickman—who has interested himself 
considerably on the subject, urged that it was well known that 
small matters were not brought under the notice of the Govern- 
ment, but he submitted that they should be informed there was a 
vigilant and a jealous eye kept upon transactions of this sort, and 
that the people of the manufacturing districts watched with 
sedulous care anything which seemed to be lacking on the part of 
the Government in giving manufacturers a full and fair oppor- 
tunity of competing for any orders which might be given out. 
Other speakers held that it was a slur upon the district not to have 
given local engineers the opportunity of tendering. One manufac- 
turer, however, insisted that the subject had been taken up mainly 
from a political standpoint, 
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THE HOOGHLY BRIDGE—DETAILS OF GIRDERS. 


For description see page 231.) 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible fr the opinions of our 
correspondents. 





NEWTON’S THIRD LAW. 

Srz,—In your criticism of my explanation of the third law of 
motion you show that you have much misunderstood me. In 
saying force does not push, I mean force is not the agent; force is 
the action. The horse pulls the cart, the cart the horse ; 
neither the horse nor the cart is a force ; but a pull is a force; so is 
a push. 

The reason why an arch does not go up when the abutments are 
pushing it up is not that the push is not a force, but it is because 
the earth drags the arch down with an equal force. The reason 
why the arch does not knock the abutments down is not because 
the arch exerts no force on them, but because something else 
pushes them up with a force equal to that with which the arch 
oe them down. Is it a puzzle to find out what that some- 
thing is? 

I fail to see the analogy between the circumstance that a number 
of forces can have a zero resultant and the curvature a fourth dimen- 
sion of space. How it is that a push or pull can be estimated by 
the rate at which it could change the momentum of a thing pushed 
or pulled, is a subject I have entered into in my explanation of 
what is meant by force. 

You make a grave mistake in supposing that both the action and 
reaction between a horse’s hoofs and the ground are exerted upon 
the horse, and you make a joke of my saying that the ground 

ushes the horse. Try to imagine conditions under which this 
‘orce cannot be called into play. Put a horse , open ® perfectly 
smooth ground which he cannot push horizontally. He cannot 
move forward. He will be quite unable to transform any of his 
vital energy into the kinetic energic of horizontal motion. Why? 
Because he cannot by pushing the ground excite the ground to 
push him, and so enable him to acquire horizontal momentum. 
No engine, however powerful, can drag a train if the driving wheels 
do not grip the rails. I appeal to the experience of mankind. 

It is quite possible for a rope to have varying tension. The data 
for plotting the curves for which you ask are these :—Suppose a 
unit length of the traces to have a mass of mlb., and suppose the 
horse and cart starting from rest to acquire, in ¢ ds, a velocity 
of v feet per second, with uniform acceleration, then the diminu- 
tion of tension per unit of length of the trace as we approach the 
cart end of the trace is mr + t units of force, or if you prefer it, 
mv + gt pounds weight, where g is the numerical value referred 
to foot-second units of the acceleration of a body falling in racuo 
tothe place of experiment. I reassert that a straight rope, at 
rest, having appreciable mass, acted on at each end with equal and 
opposite forces in the direction of its length, will not move. If a 
straight rope have no mass, and be capable of being acted on at its 
ends with, opposite forces in the direction of its length, these forces 
cannot be unequal, whether the rope moves or not. And again, if 
a straight rope at rest, whether it has mass or not, be acted on at 
each end with forces in direction of its length only, and do not 
move, then these forces are equal and opposite. My case was that 
of a rope having mass, previously at rest, set in motion. The 
forces at each end cannot be equal. 

The phrase, “‘force is the cause of motion,” is not mine. It is 
colloquial rather than scientific. Motion does not require a cause 
to account for it; it is change of motion that needs explaining. 
By change of motion I mean either the motion of something 
previously at rest, or else the alteration of the momentum of a 
moving body in magnitude or direction, or both. The explanation 
of this change is found—this is the first law of motion—in the 
action of some other body upon the former body. This action is 
called force; in this sense force may be said to be the cause of the 
change of motion, and so briefly, the cause of motion. 

You say the cause of motion is to be sought in the vital energy 
of the horse. I agree with this, if I may interpret it in my way; 
namely, some of the vital energy of the horse is connected with 
the kinetic energy of the motion of the horse and cart. This is 
the conservation of energy. You say, also, the only cause of 
motion is motion. I agree, too, if I may interpret it thus:—No 
body can receive momentum without another body losing 
an equal momentum. This is the conservation of momentum. 
These are true principles, but not new; they are admitted 
by all the authorities. But I understand you to mean that 
the authorities, or some of them, are wrong. I do not admit 
that you have shown that Iam wrong. Ido not think you have 
got so far as to understand what I mean, and this is an essential 
preliminary to proving that Iam wrong. Ww. H. H. Hupson. 

King’s College, March 16th. 


[We reserve comment on our correspondent’s letter.—Ep. E.] 








Srr,—Your criticism on Professor Hudson’s article in your issue 
of the 13th is very refreshing, but the concluding paragraph of your 
remarks is not critical and is open to grave animadversion. Pass- 
ing by the speci of circul ning that it contains—‘“‘ the 
only cause of motion is motion, vital energy is the cause of the 
motion of the horse, therefore vital energy isa form of motion ”—as 
a mere slip of the pen, will you let me point out that though motion 
once ca is — eternal because of inertia, yet it can be 
easily shown that the first cause of motion—the originator of 
motion—is the mysterious power that we call attraction. The 
cohesive attraction of a cooling bar of iron may be used to cause 
motion. The chemical attraction of any explosive may be used to 
cause motion, and gravity is a fruitful cause of motion, but it has 
never been shown that these modes of attraction are themselves 
modes of motion. Your remarks are true of the ordinary motions 
that we see about us, they all have been caused by previous motions, 
molar or molecular, but your remarks are not true of motions in 
general. Wy. Murr. 

9, Angel-place, Edmonton, March 16th. 

[We publish Mr. Muir’s letter without any comment save this : 


—If he is right, then the law of the conservation of en is a 
myth.—Ep. E.] ‘ _ 








Srr,—Permit me to say a few words concerning this question, 
which does not seem to have hitherto found a satisfactory explana- 
tion from those who have attempted to deal with the matter in 
these columns. 

Force is really the cause of motion, but detached from this 
material world it does not follow that force is necessary to keep a 
body in motion. The definition we received in our school days is 
that when a force acts upon a body—rather, a “‘ material point ”— 
to give it only an impulse, the point will be for ever in motion 
unless another force comes to act upon it to stop its motion or 
modify the same. Forces that only give an impulse communicate 
@ motion that is uniform and in a straight line. If the force acts 
constantly in a regular manner or not, the motion is varied and no 
longer in straight line. This applies to a system of material 
points, or of bodies in which all the external and internal forces 
are in equilibrio, Let us consider such a system at rest, and apply 
in the direction of the resultant of all forces another force. The 
system will at once move as above explained. Nowhere in the uni- 
verse, however, is this case fulfilled. External forces not within 
a material system are constantly checking the progress of the 

nody. 

Let us return to the illustration of this law in the case of an 
engine and train. Now, on the point of starting there are in the 
draw-bar two distinct efforts—(1) that one necessary to communicate 
to the mass of the train a given momentum to attain a given 
speed ; (2) that other destined to overcome the train resistances 
corresponding to that speed. When the effort isonly equal to the first 
part, the train would not move unless no friction existed at all. 
is the required speed attained, only the second part of the effort 
is that really required. The action and reaction in the draw-bar 





in the latter case are equal to the resistances to be overcome, but 
the impulse is no longer necessary. Thus we have, to understand 
properly the extension of Newton's third law in dynamics, to con- 
sider forces which simply act once and others that are constantly 
acting—strains or stresses—necessary to the preservation of a 
Oe dea dat Vewtats Ghakinn caities equilly win & 

‘o t Ne ’s thi w applies equally we! yna- 
mics ould be to deny the whole of be ics. No sensible and 
intelligent man would ever do this. Ep. GoBERT. 

March 16th. 





Srr,—As Mr. Muir apparently does not believe that Newton's 
ird law is true—at least, so I construe the concluding sentences 
of his letter—there can be no further ground for discussion between 
us. I may ask him, however, why he limits the transfer of stress 
to the bearings of the crane barrel? He is not contented with the 
pull at the point of the jib, which I suggested. Very well. If we 
are to go farther, let us go far ee eee to the piston of 
the engine. How does the —— sliding action theory apply 
then? Professor Hudson seems to his reasoning on what 
has been known as D’Alembert’s principle, but he is not lucid. I 
assume that he speaks of the ground pushing the horse along inan 
ical sense, which, of course, leaves the actual facts of pro- 
gression untouched. AN OLD STUDENT. 
March 17th. 





THE FRICTION OF SLIDE VALVES. 


Srr,—Seeing that much interest is taken just now in this ques- 
tion, I send you my mite of contribution towards it. The. tracing 
enclosed will explain itself. An easy contact is kept up between 
the back of the valve and the casting A by means of the elastic 
packing B, which can always be adjusted to the greatest nicety by 
the gland bolts. I have had this relief arrangement at work for 
many years with perfect success. 

I notice, also, a question is raised about the rapid wear of valve 
faces. I would suggest partial chilling the metal when cast. 
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There would be no difficulty in doing it, and they can be planed 
and cut by a very slow motion and traverse similar to the speed of 
ebill roll turning. 

Whilst speaking of cutting chill rolls, I noticed some letters in a 
recent number of THE ENGINEER—re milling rolls. I may tell you 
that forty years ago I saw chill rolls cut by the ordinary planing 
machine. I send you herewith a rubbing of a roll that I cut some 
time ago for rolling floor plates. This was cut in a partial ae 


roll. 
March 14th. 





Srr,—Although I gave an opinion in your last number—and 
still adhere to it—that the even wear of my relieved slide valve 
would not be such an important question in view of its other 
advantages so long as it kept tight, I hardly think that ‘‘ Marine 
Engineer's ” suggestion of increasing the surface at the exhaust 
port would be likely to mend matters, The only source of lubri- 
cant supply is from the edges of the surfaces in contact, and of 
course they would not increase in the same ratio as the areas of 
the surfaces. A simpler plan, I think, would be to turn one or 
more grooves in the face of the valve round the exhaust cavity and 
one or two branch grooves from the edges, taking care that no 
through communication existed. But I question if this will be 
found n at all, and it would certainly not in the case of 
adopting the slight radial movement explained in my last. As 
regards the other part of the valve, where it is lubricated by over- 
running, it may be noticed that the pressure, speed, and surfaces 
all increase proportionately. 

Concerning the total exhaust cavity in my valve, as compared 
with an ordinary, it is not only less than in the si - valve, but 
only a small fraction of it affects its movement. If we take the 
example published by you, where the steam ports were 8in. x 
l}in., and an exhaust port of 44in. diameter=16 square inches, we 
have this 16 square inches+(8in. x 1}in. =the opening in the valve 
face=) 10 square inches=26 square inches total. Now, if this had 
been a common valve, we should have had an 8in. x 2in. exhaust 
port + two bars of lin. each=8 x (2 +2)=32 square inches. In 
addition to this, the cavity in that part of my valve which is 
moved is only 10 square inches, so that the work to be done in 
moving the respective valves is as 32 to 10; and in addition to this 
again, only half the weight of the valve has to be moved. 

I am indebted to ‘‘ Marine Engineer” for pointing out its pecu- 
liar applicability to locomotive practice, and will be glad to let him 
have, either through the medium of your journal or privately, 
particulars of its trial. EpWARD C, PECK. 
Old Charlton, Kent, March 18th. 





FEED-WATER FOR BOILERS. 

Sir,—I read your article of the 29th ult. on this subject with 
interest, as I anticipated it would in all probability be the 
means of bringing before us, through your valuable journal, some 
further enlightenment on so important a subject. I am aware you 
have uently written and advanced to the public most valuable 
information upon the question, so much so that I shall be agree- 
ably eet to discover any marked advance in the direction 
indicated. You have su ed in bringing to notice methods 
applied or recommended by two correspondents, both of which are 
stated to be exceedingly effective. Mr. Brown, in his letter of 
the 27th ult., is very modest, his sketch and representations plain 
and easy to comprehend. Asa method of collecting mud and 
heating water to the extent he states, I can readily affirm its 
merits. I remember many years ago, at a colliery in the county of 
Durham, several boilers were in use of the ordinary cylindrical 
type. The water from the pit was of a quality like that described 
by Mr. Brown, producing similarly bad results. At length a spare 
boiler was placed in a position to receive its heat from escaping 

, and utilised as a heater and purifier for the other boilers ; 
- his means the immense difficulties previously encounte 
were very much obviated. In many instances similar results are 
obtained by a ee constructed exhaust tank. So far the plan 
is good, and, if I understand correctly, it is all that Mr. Brown 
advances on its behalf. We are further favoured by the views of 
Messrs. Thos. Veasey and Co. in your issue of the 6thinst. I 
remember in some of your articles on this subject, a statement to 
the effect that it would be a grand thing if some mechanical 
method were brought into use that would effeotually prevent 
incrustation and keep steam boilers clean. So it would. Then it 
appears in this case that we haxe got it; the apparatus is fully 





described, and also the results of its application. The writers sa: 
some of the benefits of these machines are: ‘‘ They will remove all 
aawnle from the water; old scale wils drop entirely off. They 
will preserve a boiler, also the engine, by preventing more or less 
grit working over with the steam, saving of ouaaiie stoara easier, 
and lessening danger of explosion by positively preventing: boiler 
from foaming.” Such are some of the benefits only, what othexs there 
may be we may surmise. With all due respect to the writen, I 
very much doubt such extraordinary results. In 1?46/I saw’ till- 
shaped vessels placed inside of boilers. These communicated 
with a blow-off cock. The mud accumulations were’ greatily 
removed from the surface of the water by blowing off form: tinne 
to time as required. The object in view was twofold—to move 
muddy accumulations and to remedy priming, both of which sbject% 
were partly attained. I have frequently since seen similar oo ° 
tions, which were commonly called scum dishes. These applizmees ' 
did prevent large quantities of accumulations in the boilers, and so“ 
far were very good things. Of Messrs. Veasey and Co.'s appara®is ++ 
I would also say the same. It is not dissimilar to what I briet4y” 
describe. It is a scum dish—a mud collector only—but, unfortu-- 
nately, it bas to deal with the water when in the boiler, which is” 
in the wrong place. Messrs. Veasey cannot remove all impurities 
from water ; neither can they bring off old incrustation or alto- 
gether prevent its formation; or in the least diminish a boiler’s 
chance of explosion ; or cause or aid circulation; all it will do is to 
collect mud from the surface. I am a inted with, I think, if 
not all, nearly all the contrivamees for dealing with water for steam 
boilers, The best and most effective are those dealing with the water 
before it enters the boiler, or by feeding the watey to an auxiliary 
apparatus attached to the boiler, so arranged that » constant cir- 
culation is ensured, the water being also heated on its passage to 
the highest temperature obtainable, and puritied. The objectionmble 
matters are prevented reaching the boiler. kw the apparatve referved 
to such a result is not attainable. What airy practical mex would 
say on reading the letters referred to, would be that the method oif 
dealing with and ny water previous to #* admission tw 
boilers was decidedly the best, and in practice the most effective: 
boiler cleaner. I have before me an appliance which i# now being; 
experimented with, so far very successfully, under ¢iflerent cir-- 
cumstances. One apparatus is supplied to a Lancashire ‘oiler at a. 
colliery using pit water very bad for such a purpose ; a setond one: 
toa marine boiler using sea water; a third to a large ysrtical! 
forge boiler for the use of river water; a fourth to a Cewish 
boiler. In each case the boilers are large and fired in the- 
ordinary way, excepting the forge vertical boiler, which obtains: 
its heat from the escaping gases of the furnaces. In the latter: 
case the apparatus is placed alongside the boiler, communicating 
therewith by a pipe. There is only one hole in the boiler: 
to be cut, 4in. diameter; a similar thod of attach t is. 
adopted with the marine boiler; in each of the others the appa- 
ratus is placed on the top of the boiler shell for convenience in 
fixing. In no case are there any valves, excepting a regulating 
feed-valve; in each case water is admitted first to the apparatus, 
through which it finds its way purged of the impurities, perhaps 
not all, but practically so, and heated to a very high temperature. 
The muddy accumulations lodge in the apparatus; thus the boiler 
is kept clean and the water heated, the results being such as may 
be expected. In one instance the experiment has been continued 
since June last; the boiler has not since been chipped or cleaned 
in any way, such not being required. The fittings are as good 
to-day as at the beginning, whilst its neighbouring boalers are under- 
going the usual fortnightly cleaning and new fittings being added. 
Other advantages are obtained which need not be referred to. I 
cannot presume to occupy your valuable space by giving full 
descriptions of the apparatus or the name of the designer, &c., butt 
as soon as the experiments are finished and all im order I shall be: 
glad to supply details of the results and full particulars of the: 
apparatus. I have said nothing as to how the heat is obtained ;; 
suffice it to say, it is at no additional expense. A very important. 
feature in its favour is its automatic action, simplicity, and so far- 
its effective use. In this apparatus we will have a very near- 
approximation to that which we have been endeavowring to. 
arrive at, namely, a cheap, effective, and trustworthy mesod of 
feeding, heating, and’ purifying water, not after, but bedore it. 
reaches the boilers, and keeping the same clean—at Jeast such iss 
the opinion of STEAM Usar.. 
Newcastle-on-Tyne, March 16th. 








THE SHOEBURYNESS EXPLOSION. 


Smr,—The late Shoeburyness “accident” is not one of a nature: 
ted to cause much rs ve. one would think, among profes-- 
sional men, the wonder should be rather the other way ; butitis truly’ 
a marvel that so many scientific officers should be found in Woolwich: 
Arsenal who would crowd round a live shell while its percussion fuse: 
was being “‘ tapped” with a malletor hammer. Inaddition therefore,, 
to the e ples of fatal explosions given in THE ENGINEER of 13th 
inst., I will, if you allow me, mention two remarkable instances 
that occurred as far back as 1840, under somewhat similar though at, 
the same time less likely circumstances to give such a result, all 
which, we may easily imagine, would be borne in mind by most 
members of the profession. 

When our squadron was blockading Alexandria during the Syrian. 
war, one day, while exercising at general quarters, the gunner of 
the Medea steamer had got a 10in. shell up out of the shell-reom,, 
and while sitting on the edge of the hatchway 1 unscrew- 
ing the cap of the metal fuse; unfortunately, there proved to be a. 
small quantity of fuse composition in the thread of the screw, which 
became ignited by the friction. The gunner at once dropped 
himself down into the shell-room and escaped, and the surgeon and 
the purser, who were sitting at the gunroom table close by, threw 
themselves flat on the deck and were equally as lucky as the gunner. 
The explosion partially wrecked the — and blew up a portion 
of the upper deck, splinters of the shell killing or wounding about 
half a dozen of the crew of the gun above, and singularly enough, a 
mate, who was in the act of running wu the companion ladder, was 
blown on to the upper deck winjurel, excepting the loss of his 
clothes, which were all torn off his back. On the report of the 
cireumstances reaching the Excellent authorities at Portsmouth, 
they would hardly believe such to be possible, and so ordered an 
experiment to be tried with an empty shell on Rat Island in that 
harbour; the result was that precisely the same sort of thi 
occurred, for when the marine artilleryman had nearly unscr 
the cap of the fuse, — took place, blowing the metal cap right 
into his forehead, killing him on the instant. 

London, March 14th. TuHos, KNox FORTESCUE. 











RAISING SUNKEN SHIPS, 


Srr,—In looking over some back numbers of THE ENGINEER in 
the issue for April 21st, 1876, I saw ® weer written by Mr. Henry 
F. Knapp, C.E., ‘On Recovering Sunken and Stranded Vessels,” 
in which he speaks of the backward state of this art, and describes his 
method of chaining and the ordinary process of dragging. Without 
entering into the details of his very interesting paper on the various 
methods of raising sunken vessels after the chains are attached, it 
appears to me that the first thing to be taken into consideration is 
to have ev vessel fitted with an a tus t would be 
automatic and mark the position where she might sink, and at the 
same time be a means whereby the chains necessary for raising 
might be attached to her. Many vessels sink in three or four 
hundred fathoms of water, and their exact positions being unknown, 
no steps can be taken for their recovery ; and even allowing that 
the exact position of a sunken vessel were known, both the ordinary 
system of dragging and Mr. Knapp’s method of chaining would be 
impracticable at t depths. ere would be no more difficulty 
in raising a vessel out of seven or eight hundred fathoms of water 
after the chains were attached than out of fifty fathoms, though of 
course more time would be required. A very useful invention has 
lately been made which supplements Mr. Knapp’s article in a very 








Marcu 20, 1885. 


THE ENGINEER. 


295 | 








material degree. It is an apparatus which by means of buoys 
automatically marks the place where a vessel might sink, providing 
it were within a certain depth of water, say a thousand fathoms, 
By a very simple process by means of this apparatus, the necessa: 
chains can be attached to the sunken vessel, and she can be raised, 
and if not seriously damaged, could be temporarily repaired, 
pumped dry, and towed into port, by vessels sent out to her for 
that purpose. The buoys are also fitted with life lines, and would 
be useful in saving life in case of a collision or other sudden 
disaster, should there not be time to save all the passengers and 
crew in the boats before the vessel sank. As this apparatus is very 
simple and inexpensive and requires very little space, it can be 
fitted to vessels already built as well as to those that may be 
building; it ought therefore to be of the greatest utility to under- 
writers and shipowners, who suffer the loss of millions yearly on 
account of being unable to recover vessels and cargoes, which in 
many cases would leave a handsome profit after paying all expenses 
connected with raising and bringing them into port. 

I hope 7 will kindly insert this for the benefit of those who are 
interested in shipping and marine insurance offices. 

St. Petersburgh, March 13th. H. T. M. 





RAIL JOINTS, 


Sir,—Allow me to call your attention to the communication in 
the Railroad Gazette of 6th inst. concerning the breaking of angle 
fish-plates. You will see what a number of them have gone in 
the middle where the rail ends abut. I have been contending for 
some time past that although angle fish-plates serve a useful pur- 
pose in some cases to strengthen weak rail joints, yet it is hardly 
well to adopt them indiscriminately, especially in the case of rail 
sections of strong design. I make bold to say that it is the ten- 
dency now-a-days to get the joints too rigid to brace up and 
strengthen the rail ends, with such a solid structure of fish-plates 
Pages down each joint sleeper with two spikes, that in many cases 
the joint will not yield at all, and in point of fact is stronger 
than the rail in the middle. With what result? Either that the 
fish-plates themselves fail or that the rail ends give and crush 
over before the rail is at all worn in the middle. This is no mere 
theorising, for steel rails have been so worn out, whilst, on the 
other hand, rails fished with ordinary plain fish-plates have worn 
uniformly throughout their Mer. Na yeh have not gone more at the 
ends than they have in the middle. 

I speak from experience, having seen some rails recently on a 
surburban line where the traffic was very heavy and watched them 
for months together, as they were waiting renewal. Having been 
down thirteen years in the track, the jarring on the yt had 
worn them loose, and to make them serve at all the platelayers 
had simply reversed them, so that whilst they spli the rails 
laterally, they offered next to no vertical support to the rails 
under the head ; and yet for many ths together they r ined 
like this, without the rails crushing over at the ends. These were 
double-head rails, about 70 lb. per yard. I have had to deal with 
flange rails of similar weight per yard, and broad base of Sin. 
These are fished with plain fish-plates, and under several years 
of wear there is no sign of the rails failing at the ends. 

You may suppose that in the case of the American angle fish- 
plates they may have failed, owing to inferior quality, but you 
will observe they have practically all gone in the middle, and as 
the customary test during peers Brent is to bend samples cold to 
right angles, one would imagine this could hardly be. Butas I say 
above, they have no chance of bending—the joint being such a 
solid structure—-they must either crack or break, and if the fish- 
plates hold their own and refuse to yield, then I maintain the 
rail ends bear the punishment and crush over prematurely. 

22, Great George-street, Westminster, F, G, FIEvp. 

London, 8.W., March 17th. 








FLOATING BREAKWATERS, 


S1r,—Mr, Leeds handsomely acknowledges the part I have borne, 
with the independent impartial aid of the press, in arousing public 
attention to the subject of floating breakwaters, and thinks the 
tide has at last permanently turned in their favour. It is certainly 
high time, but prejudices and vested interests yield very stubbornly. 
In speaking of the Greenway breakwater he is not quite accurate. 
The counter currents and poe Fora produced by it are by no means 
confined to the lateral ones. Upper and under currents, and 
currents at various inclines and angles, are produced and brought 
into collision designedly by the end oo apparently simple 
form of my turnwater. By all means let him or others invent 
something better, but I cannot permit them to claim as origi 
the very thing that my models, pictures, and words have 
teaching the public for two years, so I trust he will be careful. 
Of course everything progresses by degrees, and nothing is incapable 
of improvement, but to be claimed by him or others they must be 
clearly original. 

Next, his idea that quieting the mere surface will make a harbour 
isa mistake. Ships are torn from their anchors not by surf, but 
by rolling billows many feet deep. The few inches that a boat 
needs may be quieted by oil or other simple means, but the 10ft. 
or 15ft. that even small ships are immersed in cannot be deprived 
of its power when in movement by any mere surface effect, as Mr. 
Leeds desires. 

I shall in a future issue, if ted ewes give a brief sketch of the 
different forms of floating water through which we have 
arrived at our present position, and among them Mr. will 
find one horizontally breaking the water as his does, and on a much 
larger scale. For the present bronchitis keeps me in bed, despite 
all breakwaters. E, C. GREENWAY THOMAS, 

National Club, Whitehall-gardens, 

March 19th. ek 


RAILWAY SIGNALLING, 


Srr,—Are we to understand from Mr. Croft’s letter, 213, 
in answer to ‘‘ Express Driver,” that the invention which he says 
he has seen tried on one of the engines belonging to Richard Evans 
and Co., Haydock Colliery Railway, Earlstown, gives a true and 
proper signal on the engine when he is passing a signal at danger, 
whether it be a distant or home signal? Mr. Croft says in his 
letter that the patentees claim that signals against a driver shall 
be as clear to him in foggy weather as though there was no fog. 
Sir, I should think that, if such an invention has been tried as 
‘* Express Driver” says he has seen on the above railway, also in 
Mr. Croft’s remarks on the above invention, I should think that, if 
such an invention is as good as ‘‘ Express Driver” and Mr. Croft 
represent it to be, can ‘‘ Express Driver” or Mr. Croft tell if any 
railway company is es it, or has it been brought under their 
notice, and if they can tell who the patentees are of the above 
invention? Goops DRIVER, 

March 18th, North-Eastern Railway. 





BOILER FURNACES, 


S1r,—In this week’s ENGINEER you have a notice of a paper on 
this subject read lately before the Manchester Association of 
Employers and Foremen, by Mr. Samuel Boswell, and in which Mr. 
Boswell is reported as saying ‘‘that the Hawksley and Wild 
flange, like the Bowling and Adamson and other flanges, possesses 
the inherent defect, viz., that when — are necessary the boiler 
end has to be taken off before the furnaces can be extracted.” 
Surely, Sir, Mr. Boswell must have been misreported, as he will 
be aware that one distinguishable feature in our flanged rings is 
that they can be taken out without disturbing the end or stays of 
the boiler. The insertion of this correction in your next issue will 
much oblige. HAWKESLEY, WILD, AND Co, 

Brightside Boiler and Engine Works, 

Saville-street, Sheffield, March 16th. 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE CONSTRUCTION OF LOCOMOTIVE ENGINES, AND SOME 
RESULTS OF THEIR WORKING ON THE LONDON, BRIGHTON, 
AND SOUTH COAST RAILWAY. 

Ar the meeting on Tuesday, the 3rd of March, Sir Frederick J. 

Bramwell, F.R.S., President, in the chair, the paper read was on 

“The Construction of Locomotive Engines, some Results of 

their Working on the London, Brighton, and South Coast Kailway,” 

by William Stroudley, M. Inst, C.E. 

The author, on his appointment, to the London, Brighton and 
South Coast Railway, in 1870, had to consider what kind of 
locomotive engine cal rolling stock would best meet the require- 
ments of the service; as, owing to the great increase and complica- 
tion of the lines and traffic, the original primitive engines and 
rolling stock were not able todo so. He, therefore, in the same 
year, designed a large goods engine, class ‘‘C,” ing the 
details so that they would enable him to construct the several 
classes illustrated, all the principal pau being interchangeable. 
Having had long experience with both outside and inside-cylinder 
engines, he adopted inside cylinders, but placed the crank pins for 
the outside rods on the same side of the axle as the inside crank, 
the outside pin, however, having a shorter stroke; and he thus 
obtained the advantages of both systems. He adopted the method 
of putting the coupled wheels in front, instead of at the back as 
usual, which permitted the use of small trailing wheels, lightly 
weighted, and a short outside-coupling rod for the fast running 
engines, and also a much er boiler than could be obtained when 
the coupled wheels were at the back. The author adopted a some- 
what high centre of gravity, believing that it made the engine 
travel more easily upon the road, and more safely at high speeds ; 
the slight rolling motion, caused by the i ities of the road 
having a much » disturbing i than the violent lateral 
oscillation peculiar to engines with a low centre of gravity. The 
= centre of gravity also threw the greatest weight upon the out- 
side or guiding wheel when passing round curves; and this relieved 
the inner wheels, and enabled them to slip readily. The author 
used six wheels in preference to a bogie for these engines, to avoid 
complication and unnecessary weight. The engines were a 
for their power. Spiral springs were used for the middle , and 
these had a greater range than the end ones for the same weight. 
The two cylinders of the large engines were cast in one piece, with 
the valves placed below, giving lightness, closeness of centres and 
easy exhaust and steam es, The crank axle was the onl 
disadvantage left in an inside cylinder, inside framed engine, and, 
when this was of good proportions, it offered but a small objection. 
Owing, however, to the narrow gauge of the rails in this country, 
the crank axle could not be made so strong as it ought to be, or 
there would be no reason why a crank axle should break. When 
the flanges of the driving wheels were turned down thin, so as to 
avoid the side shock given by crossings and cheek-rails, there only 
remained the strain of the steam upon the pistons to cause break- 
age; the action of this was precisely the same as the methods used 
by the late Sir William Fairbairn in testing to destruction the 
model tube for the Menai Bridge, by letting a heavy weight rest 
upon it suddenly at frequent intervals. The deflection, if sufficient, 
caused a crack at the weakest place, which gradually extended 
until fracture took place. This was precisely what occurred in the 
axle; the crack invariably commencing on the side of the axle 
—— to that to which the steam was applied. 

he author, after thirty years’ e ience, believed that the 
— parts of locomotives, including tires, axles, piston-rods, 
side-rods, bolts, cotters, and carriage and wagon axles, broke from 
the same cause; they did not break when carefully designed and 
made with proper materials and workmanship. As the crank axle 
could not be made of the proper strergth, it was well to consider 
how to avoid, as far as possible, risk of accident by its failure. By 
making the axle-boxes and horn blocks deep and strong, giving 
large flat surfaces against the boss of the wheel and the outside of 
the crank arm, the driving-wheel was kept in position after the 
axle was broken, if the fracture occurred in the usual place, namely 
through the inside web, near the crank pin, or through the centre 
part where it joined the inside web. An axle broken in this manner 
would run safely over any part of the road, except at a through 
crossing, where the guiding-rail was lost, and the flange was liable 
to take the wrong side of the next point; this, however, had not 
happened in the author’s experience. The author had always 
hooped the larger cranks, and had for some time hooped every new 
crank in the same proportion as adopted on the Great Northern 

Railway, thus reducing the risk toa minimum. The engines had 

been arranged that part of the exhaust steam might be turned into 

the tender or tanks, so that the feed-water might be heated. This 
was a special advantage in a tank engine, by increasing the total 
quantity of water; it also kept the water supply of greater purity, 
and it relieved the boiler of a certain amount of duty in heating 
the water from the ordinary temperature to that which feed-water 
required. The feed-pumps had been designed to meet the require- 
ments éfyomeies hot feed-water. The proportions of the valve gear 
gave an admission of 78 per cent. of steam in full gear, which could be 
reduced to 12 per cent. with excellent results; and as at high speeds 
the steam was never exhausted, the a of the cylinder was 
maintained and as much steam was locked up in the cylinders as 
raised the pressure at the end of the stroke to near that in the 
steam chest, This made the engine run very smoothly at high 
speeds, and turned what would otherwise be an extravagant coal 
burner into an economical machine. And for the same reason the 
compounding of fast passenger or frequent-stopping locomotives 
was not likely to show much, if any, economy over a well designed 
simple engine. The case was different, however, in heavy goods 
engines, working with a late cut-off most of the time, we fs 
the conditions approximated closely to those of a land or marine 
engine with a constant load. The back pressure observed in the 
diagrams of high s locomotives was not therefore a defect, but 
an advantage, and the author accordingly used small steam- 
ports and short travel of slide-valve. These remarks as to back 
pressure did not apply, to the pressure-in the exhaust 
pipes, where it sho be as small as possible, but only 
to the back pressure in the cylinder. The latter was greatest at 
high 8, when a small volume of steam was passing through 
the cylinders, and small power was required, and least when 
working full power with the smallest expansion. All the passenger 
engines and many of the goods engines were fitted with the West- 
inghouse automatic air-brake, as were also the whole of the 

iages. This brake gave entire satisfaction, and complete 
control of the trains. The author took considerable pains with 
the fittings and details when it was first introduced, and arranged 
the gear for the engines, so that the brake acted upon each wheel 
independently, allowing the springs freedom to act; or it acted 
upon the front of all the wheels, as in the tank engines, the brake 
of which was moved by hand as well as by the air-pressure. The 

Westinghouse air-pump had been fitted with a plunger at the 

bottom end of the rod, lfin. in diameter, and this pumped water 

into the boilers of the goods engines when they were in sidi 

or were delayed by signals, For the express and large goods 

engines, the greatest possible amount of heating suface had been 

provided; the fire-box was capacious, with small tubes of consider- 
able length in —— to their diameter, little or no flame being 
generated with the coal used, and a very small amount of scot. 

The fuel which was found cheapest to consume in this locali 

was smokeless coal from South Wales, mixed with a sm 

quantity of bituminous coal from Derbyshire. The boilers were 
made of the best Yorkshire iron with plates having oe edges ; 
holes were drilled after the plates had been bent; the joints were 
butt-joints, and they were hand rivetted. The construction of the 
ash-pan and its dampers, Leen plates, water supply, and the 
arrangement of fire-bars, brick arch, fire-door and deflector, was 





shown. The indicator diagrams, taken by one of the Crosby | Mr. 
Steam-gauge and Valve Company’s indicators, at various speeds,. 


and under varying conditions of gradient, afforded a fair idea of 





the working capabilities of these engines, the economical value of 
which was best shown by quoting the ——— of fuel for 
the half-year ending the 30th of June, 1884, when the average 
of the whole of the engines on this line was 29°74lb. per 
engine mile, including the coal used in raising steam. A great 
number of caretul tests had been made of the amount of coal 
required to raised steam in the engines from cold water, and also 
from the partially heated water when the boiler had not been 
emptied, and this ted on an age to about 31b. mile 
run, Some doubt had been expressed as to the value i 
feed-water by the exhaust steam. The author, therefore, had a 
number of tests made with the ordinary heating apparatus re- 
moved, and water fed to the boilers by the feed-pumps, and in one 
series by a Borland’s injector. The amount of power to 
work the pumps was inappreciable; and the heated feed-water 
brought about reduction in the consumption of fuel to the extent 
of over 24 1b. per train mile. It had also been found that heating 
the feed-water by direct contact of the steam did not, on this 
railway, injuriously affect the boiler plates. With a view to 
ascertain what was the amount of power required to haul a train 
from Brighton to London, a com set of 49 diagrams was taken 
from the engine Gladstone working an express train of twenty- 
three vehicles, the total weight of train and engine i 
335 tons 14cwt. A section of the line was given, and clearly 
illustrated the result, giving the horse-power at about every mile, 
the speed, and the gradient. The temperature of the gases in the 
smoke-box was taken at frequent intervals; the degree of 
vacuum in the fire-box and in the smoke-box, and the quantity of 
water used out of the tender. To the latter had to be added the 
water condensed from the exhaust, which from experiments the 
author estimated at 20 per cent. This gave an evaporation of 
12°95 lb. of water per 11b. of coal, and 11b, of coal would convey 
1 ton weight of the train ag Se ee. at an average speed of 
43°38 miles per hour, over the Brighton Railway, the rate of con- 
sumption being 2°03 lb. of coal per horse-power per hour. 











H.M.S. “STAGNATION.” 
ApMIRALTY Dyer. 
Sung Nightly, with the greatest enthusiasm, by the present First 
Lord and his Chief Secretary. 

Do ye want to know what’s a first-class craft 
For a home or a foreign station? 

Why then, come give a look, Mates, fore and aft, 
At her Majesty's Ship Stagnation. 

Every inch of her hull’s our own design: 
Her plates are as thick as a wafer; 

While her belt, just down to the water-line, 
Makes her cheaper, my Mates—and safer! 


Then her bow and stern are planned with a skill 
That should rouse an enemy’s wonder ; 

For as soon as they’re hit picho sagged fill, 
Come off in a lump, and go under, 


No matter—the moment peril she spots, 
She can heap on her coals in plenty, 

And make, at high pressure, her thirteen knots, 
While the foe that’s in chase makes twenty. 


And if through her boilers a shell goes clean, 
And she’s forced to offer resistance, 

She’ll run out her guns,—when the fact she’ll glean 
That they won’t carry half the distance. 


What's the odds? Old-fashioned, useless, condemned 
On inquiry, searching, judicial, 
Let them burst! Why not? Don’t they serve their friend, 
The permanent Woolwich Official ! 
** With ships and with ,—not as these, of yore 
Did NELSON make vg 24 caper?” 
That’s true; and these here, by which we set store, 
Exist only yet, Mates—on paper / 
But contracts are placed; and, fifty years hence, 
If work goes on fairishly steady, 
Should ten be required for sudden defence, 
It’s possible one may be ready! 
And she’ll be, my Mates, quite a first-ciass craft, 
And a credit to this here nation; 
So let the salt breezes three stout cheers waft 
For ‘* Her Majesty’s Ship Stagnation /” pun 
—Punch, 








THE American Mechanical Engineer gives this from the Indi- 
cator, the Stevens Institute journal, as showing how the young 
engineers in that school chop logic :—“‘ For the benefit of those 
reciting on ‘ Materials of Engineering,’ we publish the following as 
a mathematically correct conclusion from the statement of 
fessor Thurston, that: The factor of safety is a factor of ignorance. 
Hence we have : Factor of safety = factor of ignorance, — = 


ignorance, hence safe = ignorant. A safe man in ma‘ engi- 
neering = an ignorant man in materials of engineering. But a 
man safe in materials of engineering = a man safe to pass in mate- 


rials of engineering. Axiom: two things equal to the same thing 
are equal to each other. A student ignorant of materials of engi- 
neering is safe to pass in it.” 

Krne’s CoLLece ENGINEERING SocreTy.—At a general meeting 
held on Tuesday, March 3rd, a discussion took place on “‘ Lighthouse 
Tluminants.” Mr. C. H. Wordingham, in opening the discussion, 
pointed out that among other conditions to be fi by a good 
system of light for lighthouse purposes, there should be (1) great 
penetrating power both in fine and in foggy weather ; (2) perfect 
regularity in intensity ard in character, as the light = other- 
wise become a source of danger instead of security; (3) facility of 
maintenance for a considerable time without any adjustment of the 
lamp or other ratus connected with it; and (4) small dimensions 
of the source of light, so as to allow of its being placed in the focus 
of the optical a tus, in cases where a parallel beam of light 
is required. ving given a brief history of the modes of 
lighting lighthouses down to the recent experiments at the South 
Foreland—the results of which he thought would probably, 
when published, go far towards determining which system of light- 
ing best fulfils these requirements—Mr. Wordingham claimed 
undoubted superiority for the electric light over and oil, in 
respect to intensity and relative cost, except for isolated positions, 
but stated that for hazy weather the oil and gas lights were gener- 
ally found to have greater penetrating power owing to their 
containing a bee od —— of red rays. In an experiment, 
however, at the South Foreland, made during a dense fog, the gas 
and oil lights were lost sight of at 1000 , Whilst the electric 
light was visible at a distance of 1300 yards. As to the question of 
expense, Mr. Wordingham quoted a table given by Sir James 
Douglass, which showed in favour of the electric light, that the 
relative cost diminished in proportion as the required maximum 
intensity was increased. Mr. Fielding thought that an additional 
requirement to be fulfilled by a system of lighthouse illumination 
was that it should afford the means of increasing the intensity of 
the light during f weather. In answer to Mr, pon hong said 
that he did not think that the Albo-carbon light had yet tried 
for lighthouse purposes, but that he believed Mr. Dixon intended 
doing so at the South Foreland. Mr. Anderson advocated the use 
of Pintsch gas for lighthouses and buoys, owing to the ease with 
which it could be manufactured and stored. After some further 
discussion,in which several other gentlemen took part, the ident, 


. C.J. Thornton, made some concluding remarks, in which 
he pointed out the advantages of multiform and revolving arrange- 
ments of lights. 5 





226 


THE ENGINEER. 


Marcu 20, 1885. 











HERR L, DISSELHOFF, ENGINEER, 


THE REMSCHEID WATER WORKS—PUMPING STATION, 





(For description see page 219.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs, GERoLD and Co., Booksellers. 

LEIPSIC.—A, TWIETMEYER, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


—_—_—_—_—_]_]_— 
TO CORRESPONDENTS. 


ba All letters intended for insertion in THE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not ily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

“er In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to 
public, and intended for insertion in this column, must, in all 
cases, be yee oppo by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

W. C.— We have not the name of the publisher of Thwaites’ brochure “* On the 
Gas Bagine,” but will obtain it. 

M. M.—Several ; but it is very dificult to get an apprentice taken without 
interest, or, at least, very good introductions. 

A. L. (Golden Hillock),— We cannot sind anything new in your suggestion 
about serew shafts, and the ball-and-socket joint would not drive unless it 
was screwed up so tight as to be rigid. 

A Constant Supscriper.—Do away with the countershaft and drive direct. 
We have not sufficient data to say what the saving will be. but whatever is 
lost in tranemission now between A and F will be about halved, 

Expansion. —The total erpansion is found by dividing the number of cubic 
feet of apace in the small cylinder behind the piston at the moment the 
expansion valve closes into the spuce behind the piston in the large cylinder 
at the moment the erhaust opens, 











PEAT MOSS LITTER MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—Can any reader inform me of the name and address of makers of 
plant for making peat moss litter? Messrs. Von Beck are mentioned to 
us as makers. Could any one give us their address? H. M, 
Hyde, March 13th, 


AMERICAN RAILWAY COUPLERS, 
(To the Editor of The Engineer.) 
S1r,—Your correspondent ‘‘ Assoc, M.I.C.E.” can see, by calling at this 
dress, seve’ peci of aut ti pl and buffers used upon 
the Pennsylvania Railway and many of the other large railways in the 
United States ALFRED Davis. 
Parliament Mansions, Westminster, March 17th. 











THE TRANSMISSION OF POWER. 
(To the Editor of The Bugineer.) 

Sir,—Can any of your readers inform me from experience how power 
conveyed from a water-wheel some distance off answers conveyed by wire 
ropes on carriers, and who are the best parties to obtain estimates and 
information from? CHAFF-CUTTER, 

North Wales, March 18th. 
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MEETINGS NEXT WEEE. 
Tue Institution or Crvit EnoingERs.—Tuesday, March 24th, at 8 p.m.: 
. Paper to be read with a view to discussion, ‘‘The 
ion of the Speed of Steam Engines and other Motors 
os,” by Mr. Peter William . Friday, March 
27th, at 7.30 p.m.: Students’ meeting. Paper to be read and ussed, 
und Principle as Applied to Locomotive es,” by Mr. 
Fred. Platt, Stud. Inst.C.E. Mr. G. B. Bruce, Member of Council, in the 
chair. 


ETY OF TELEGRAPH ENGINEERS AND ELRcTRIcIANS.—Thursday, 
of Electro-motive Force in a Voltaic Cell,” by 


Lectures. 
Pollen. Lecture III. 

eir successors. Wednesday, 
March 25th, at 8 p.m.: Sixteenth ordinary a “The Musical 
Scales of Various Nations,” by Mr. A. J. Ellis, B.A., F.R.S. Sir Frederick 
Abel, D.C.L., C.B., F.R.8., of the Council, will preside. 











DEATH. 
On the 4th Feb., at the Lisbon Berlyn Gold Fields, Transvaal, from 
fever, ALFRED “‘Joz” ATrENBOROUGH, C.E., A.S.I, aged 29. 
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THE ADMIRALTY AND THE NAVY, 


On Monday night the Naval Estimates were moved by 
Sir Thomas Brassey. There was some discussion, and a 














great deal of criticism. In fact, the Navy was considered 
from several aspects by various members. We do not 
intend to say anything here ‘about the criticism ; nor to 
follow Sir Thomas Brassey and consider his proposals. 
It is impossible to regard these with much interest. They 
refer to events which may possibly take place in the 





future, The precise ships which Sir Thomas Brassey tells 
us are to be built never will be built; all sorts of 
changes and modifications will be made in them. It 
is more interesting to discuss the Admiralty itself 
than its schemes. The British Navy is always dealt with in 
a make-believe kind of way by Admiralty after Admiralty. 
We are always going to have plenty of ships and guns and 
men. The authorities at itehall live in the future ; 
for them the present seems to have no existence. We are 
on the brink of war with Russia, and the —_ 
ships of the British fleet exist only on paper. e have a 
splendid e Navy. Is it fit ter war! There can be, 
we hold, but one answer to this question: It is not. We 
shall not go into details. They have been recently dis- 
cussed by the daily press ad nauseam. We propose here 
to deal with an aspect of the question which has not been 


dice rigs considered. It is admitted by all, save, perhaps, 


ir Wilfrid Lawson and Mr. Richard, that the British 
Navy is not what it ought to be. Why is this? It cannot 
be argued that political influences are responsible. The 
state of the Navy never yet made a good party question, 
because no matter what oo was in power, the facts 
regarding it were the same. hy, then, we repeat, is the 
Navy not what it ought to be ? 

The answer to be complete must involve many considera- 
tions, The more influential and important we can easily 
state, and the statement may, perhaps, do some good. In 
the first place, then, there is divided responsibility between 
the Admiralty and the War-office. Again, successive Boards 
of Admiralty have vied with each other in being economical. 
The notion seems to have become deeply-rooted at White- 
hall that the Naval Estimates must be kept down, There 
is, however, no instance, we believe, since the Revo- 
lution, in which Parliamen’) has refused to vote any 
sums that were required for the Navy. It is true 
that when the outlay was a little larger than 
usual there has been a little grumbling, but the 
grumbling would have been just the same no matter how 
small the sum asked for; and it would have been the same 
for obvious reasons which we need not stop to explain. If 
we dive beneath the surface we shall find, too, causes at 
work inducing parsimony—we shall not say economy, 
because that word has no application in the present con- 
nection. The first of these is tradition. After the Battle 
of a England found that her naval supremacy was 
universally acknowledged. That supremacy had been 
purchased at a tremendous cost, and thenceforth economy 
in naval matters became the order of the day. The 
tradition has been continued. The second cause to which 
we have referred is that expenditure on war ships is 
regarded as immoral. The Minister who asks for money 
for the Navy always seems to apologise for the act. He 
regrets that money should be so spent, and to minimise 
his guilt, he asks for as little as possible. All the money 
spent on the Navy is regarded as money wasted. It brings 
in, we are told, no return of any kind. The building of 
an ironclad is the loss of so much wealth to the country. 
Did our readers ever yet meet with any one who did not 
hold this view? If they have, they have been fortunate. 
Even in times like the present, when we are on the verge 
of a panic, we still hear regrets expressed that large 
sums should have to be spent on the Navy. There are, of 
course, exceptions—men who hold that money spent on 
the Navy is not an immoral waste of taxes; but they are 
the exception, and they do not speak often enough or 
loudly enough to influence the Admiralty. 

There is another and it seems to us a yet more potent 
reason why the Admiralty does not get money enough voted 
to keep up our naval ——- theproper point. Thisisthe 
circumstance that if they had the money they would not 
know how to spend it. Let us suppose that a couple of 
millions extra were voted any night this week by the 
House of Commons, on the distinct understanding that 
this sum was to be laid out within six months in augment- 
ing our naval power. We do not hesitate to assert that 
the Admiralty could not spend the sum to any advantage in 
the time. It would not know. It would be in the 
same condition as the schoolboy landed with half a 
sovereign in a toy shop. The competitive claims of a 
dozen attractions prove too much for him, and he 
has to go home and sleep on the matter. In the 
same way the conflicting recommendations of torpedo 
boats, ironclads, Scouts, unarmoured cruisers, rams, et hoc 
genus omne, would prove too much for the Board of 
Admiralty. Then red tape would have to play its part; and 
the War-office would have to be consulted; and weeks and 
months would be lost before one sixpence was spent as it 
ought to be. No one seems to have dealt with the 
‘Admiralt as an institution from this point of view. 
Over and over again it has been said, Why does not 
Whitehall ask for money ? and the true answer, which is 
that Whitehall does not want it, has been overlooked. It 
must be understood here that we are not talking of the 
officials, We do not refer to Mr. Barnaby or his assistants. 
Those who are behind the curtain know that months are 
taken up by my Lords in myer os A their minds to adopt any 
design. A proposal to suddenly break out and build 
half-a-dozen ironclads, a dozen fast cruisers, and a hundred 
torpedo boats off-hand would strike the Board as being 
sheer lunacy. If such action were forced on my Lords 
it would trouble them very much indeed. If the Admiralty 
Board were really a power, if it had a determinate policy, 
our Navy would not be what it is. The excuse that 
money is not to be had is but an excuse. It is not 


e. 

A remarkable instance of the my of our diagnosis 
is supplied by the incessant delays and changes and altera- 
tions made in our men-of-war while on the stocks. If the 
authorities could but see that the difference in the merits 
of any two ironclads is based on certain broad ee 
we would have less delay than we have. e three 
essentials in an ironclad are:—Strong armour, heavy guns, 
and considerable speed. If we have two ships, one 
armoured with 14in. armour, the other with 15in.; the 
one mounting 80-ton guns, and the other 100-ton guns; 
the of both being the same—say 14 knots—the 
difference between these two ships will be so small that it 





is not worth while to wait for it. What is the course 
pursued by the Admiralty? A ship is laid down to mount 
80-ton guns. She is to be constructed in three years. At 
the end of that time it is thought advisable to put 100-ton 
guns into her. She has to be all pulled to — and 
strengthened, her turrets enlarged, and so on. en other 
changes are found necessary, because the new guns 
will make her draw more water than was intended ; 
and so three years more are wasted. Should not 
common sense show that the superiority of the new 
design over the original is so small that it is not 
worth waiting three years for? One 80-ton gun at sea in 
such an emergency as the present would be worth one 
thousand 100-ton guns to be had in, say, ten years. The 
Admiralty never has sufficient strength of mind to believe 
in its own designs. It is always chopping and changing, 
and the changes are by no means always in the right 
direction. 

No matter what Parliament may do, there never will be 
any radical change for the better in the Navy until it is 
fully understood that the outlay on our fleet is no more 
an immoral expenditure than that on sewers or police. It 
is essentially necessary that we should be strong that we 
may be safe. To be weak in naval power is immoral, 
because our weakness tempts others to go to war with us. 
We have often pointed out that even supposing that it 
was quite unnecessary for our national safety to build vie 
ironclad, the outlay on her would not represent a d 
loss. The money so spent would go into circulation in 
England. It is not as if we had to buy our munitions of 
war abroad, like other nations. It is unnecessary, however, 
to pursue this argument further. The only direction in 
which we can see the prospect of a change for the better 
lies in remodelling the whole Admiralty system. It ought 
to be entirely dissevered from the War-office, which supplies 
it with guns, and it ought to be composed of men of a 
different type from those who compose it generation after 
generation. As a peace institution it is no doubt useful, 
and in a blundering, pottering kind of way it carries out 
valuable, if costly, experiments. If war breaks out the 
Admiralty will tumble to pieces. What is wanted is a 
Board composed of men who will ask for money enough, 
and who will know how to spend it when they get it. 
The mischief which has already been done is very serious; 
let us hope that the British nation may not learn how 
serious before 1885 has become a thing of the past. 


MADRAS AND COLOMBO HARBOURS, 


WE understand that Sir John Coode left England on 
the 18th of this month for Western Australia, en route for 
which colony he will call at Ceylon to finally inspect the 
works at the new breakwater at Colombo prior to handing 
them over as complete to the local government. When 
doing so he cannot fail to contrast satisfactorily the result 
of his own labours with that which has followed at the 
sister works at Madras. We have followed with much 
interest the rivalry as to completion which has attended 
these two since they were commenced at, compara- 
tively speaking, the same date. For a long time the pro- 
gress with the Indian harbour seemed to promise that it 
would be out of hand long before that at Colombo even 
approached completion ; but we have since seen the old 
fable of the hare and the tortoise verified, and while the 
residents in Ceylon have now to congratulate themselves 
on the possession of a safe and secure harbour, those of 
Madras have nothing to look upon for all their outlay but 
the crisping of the waves as they break upon the ruins of 
their destroyed breakwaters. It is not our intention to 
pursue this painful contrast further than to remark that 
the expenditure at Madras is to be limited to such an 
amount as may secure some small advantage to the ship- 
ping resorting to that port, a limitation which seems to 
present no prospect of a completed work for many years to 
come. 

When Sir John Coode reaches Ceylon, he will find, we 
believe, that there is but little more for him to do than to 
officially declare the operation complete, and arrange for 
the dismissal of the staff which has worked so efficiently 
under his direction, and the removal of the valuable plant, 
either to be stored or offered for sale. That plant, we are 
informed, cost the Government of Ceylon no less a sum 
than £60,000, and it included much that was of a perfectly 
new type, the efficiency of which has been fully proved by 
the low rate of cost at which, through its agency, the 
breakwater has been brought to completion. Now we can 
readily enter into the feelings of the colonists when, with 
future necessities apparent, they are disinclined to see this 
plant consigned either to the loss attendant upon the sale 
of such a speciality, or to the inevitable deterioration 
which must follow its being stored for an indefinite time 
in such a climate; and we may express the hope that the 
local government will be able to take some steps to avert 
such a loss, and utilise both the plant and staft in the early 
prosecution of the further work which both the 
mercantile interests of Ceylon and the experience of the 
consulting engineer deem to be desirable. Before dealing 
with this part of the subject by the light thrown upon it 
by the scientific reports and the comments of local experi- 
ence, we may just refer to the cost incurred to date upon 
the works now practically completed. We see that in his 
report to the end of 1884 the resident engineer stated 
that to that date the whole amount expended had been 
£797,506, and assuming a further expenditure of £2000 
monthly until the end of April, that total will have 
increased to £805,500. We have not data sufficient to 
enable us to separate out of this sum the relative cost of 
breakwater, dredging, and pier work, but, doubtless, 
details affording so much information of interest will ere 
long be forthcoming. Such works as the Colombo break- 
water, mark, by their comparative paucity, an era in 
the advance of economical engineering, and we shall be 
able to learn by these details, when available, how far the 
adoption of the most scientific mechanical aids has enabled 
the cost of such a work to be reduced from that of its fore- 
runners of a similar type. 

It is the expressed desire of the colonists that no time 
should be lost in the construction of another breakwater 
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to the northward, which shall ensure perfectly still water 
within their new harbour at all times. Although now 
sheltered from the fierce storms of the south-west mon- 
soon, a long-shore wind often raises such a nasty joggle of 
the sea that coaling operations, save by boat, are im- 
practicable, and almost from the first inception of the 
scheme Sir John Coode has declared such a northern 
arm to be a desideratum. This need only be of the 
roughest description, a mere mound of pierre perdue; and 
we understand the estimate for it to be about £185,000, 
for which additional expenditure all the advantages of a 
perfectly land-locked harbour will be secured. A deputa- 
tion recently waited upon Sir Arthur Gordon, the governor 
of the colony, to urge that in view of the loss which must 
ultimately follow the dispersion of the staff and the 
removal of the valuable plant above referred to, as well as 
of the proved necessities of the annually ~— 
tonnage using the port, this work should be put in han 
at once. It is with surprise that we hear of the nature of 
the governor's reply to this application. He did not, we 
understand, in the least contest the desirability of 
the work or the advantages, pecuniary and otherwise, 
which must attend its prompt construction, but he 
based what seemed to be a refusal of the request 
made to him on the sole ground that he no 
guarantee that the present estimates of the paying 
tonnage would be verified to the end of the thirty-five 
years which are the term for the repayment of the con- 
templated outlay by a sinking fund. If all public schemes 
proposed are to meet with opposition for the want of such 
a guarantee, it is impossible to see how any great works of 
public utility are ever to be carried out. The estimates 
upon which the deputation referred to based their appli- 
cation have been drawn up by the most competent 
authorities, and have been founded upon the progress 
which has been the result of the operations of the past six 
years. Except in the event of great Imperial calamities, 
it needs the most pessimist of minds to foresee any reduc- 
tion in the shipping trade to the East. All, in fact, points 
to its further great development; and we fail to realise, 
therefore, that Sir Arthur Gordon’s objection can have 
weight. 

Another branch of the subject will claim attention by 
Sir John Coode while in Colombo. It is a fact generally 
recognised, that no great port can be considered to be com- 
plete unless it possesses docking accommodation for the 
vessels resorting to it. Now at present Colombo is abso- 
lutely destitute of such accommodation, and if any vessel 
chances to meet with an accident necessitating docking 
for repair anywhere to the south of Calcutta or Bombay, 
it is to one of these ports that she is at present compelled 
to make her way; and as the monsoons blow steadily 
either from one or the other quarter for many months 
together, a disabled steamer endeavouring to reach those 
places under canvas alone is at great disadvantage. We 
feel sure, therefore, not only that a dock is required at 
Colombo, but that it has every chance of becoming an 
exceedingly well-paying investment. Two schemes have 
been submitted to the authorities for providing such 
accommodation. The one embraces the construction of a 
land dock within an area known as the Lotus Pond, in close 
contiguity to the harbour, the other offers the alternative of 
a floating dock. Before discussing the relative advantages of 
these schemes we may referto the fact, now well known, that 
the report of the Royal Commissioners on Colonial Defence 
included in its proposals the provision of docks at our 
several colonial coaling stations which do not as yet 
possess them. It is evident such a provision would be a 
most valuable adjunct to the efficiency of our naval 
operations in the event of war with a European Power; 
but it is also evident that such docks, to serve their intent 
efficiently, must be capable of taking in the largest of our 
ships of war. Certainly we have in such a need justifica- 
tion for large Imperial help towards aiding the colonists 
of Ceylon to provide a dock a‘ their new port, and we 
must express the hope that it will be given with no 
niggard hand, and enable a land dock shortly to be 
commen We are informed that the estimate for this 
is £135,000, while probably a floating dock could be pro- 
vided for £75,000; but it seems to us to be doubtful if for 
that amount efficient accommodation could be provided by 
a dock of the last-named description for enormous weights 
such as our largest war ships. The question as we have 
put it will doubtless receive the fullest consideration by 
the engineer during his approaching visit, which from the 
matters we have mentioned will evidently be possessed of 
great public and scientific interest. We sincerely trust 
that no half-hearted apprehension for a distant future may 
delay works which will add to our colonial strength. 


BOILER EFFICIENCY. 


To get more heat out of a lump of coal than there is in 
it isa feat that has only been performed on special occa- 
sions, and by expert manipulation of figures. Sometimes 
it has been done by intentional or accidental omission of 
figures; the Fy nae meg has, however, usually been 
occasional, and has been too great an achievement to be 
spoiled by repetition under the keen eyes of critics. At 
all events, this has been the view taken when boilers have 
shown phenomenally high powers of evaporation. The 
validity of the view, of course, depends on the unques- 
tioned accuracy of the thermal value of combustible mate- 
rials as found by calorimetric experiments. Occasionally 
figures obtained in practice have reached so near the 
theoretic limit that those who obtained the figures have 
been tempted to doubt the theoretic standard. Some 
results of evaporative tests of locomotive engines on 
the Brighton Railway, as given by Mr. Stroudley in a 
paper read last week before the Institution of Civil Engi- 
neers, are of so unusual a character that unless they had 
emanated from extensive trials, and from an engineer of 
known ability and carefulness, they would be rejected off- 
hand as founded upon incorrect assumptions or measure- 
ments; and nodoubt Mr. Stroudley’s figures will be treated 
as open to question as to the way in which they have been 
obtained. He gives the evaporative power of the boilers 
of two of his passenger engines as ranging from 11°0 Ib. to 








13°81b., and an av of 12°95 lb. of water per pound of 
coal, the water being heated to a maximum of 186 deg. by 
exhaust steam turned into the tender. 

Welsh coal is used. Now, if we take 14,544 units as the 
calorific value of pure carbon, such as coke or charcoal, and 
use only as much air as is necessary to provide the 
2°667 lb. of oxygen required for combustion, namely, 
122 lb., and the specific heat of air as 0°238, and the 
temperature of the air and carbon employed as 
60 deg., we get, by proceeding on the method de- 
scribed in these columns on the 25th July last, 
as the possible theoretic number of units of heat 
available on perfect combustion, 16,127, equal to 16°69 lb. 
of water evaporated from and at 212 deg. The highest 
possible temperature of combustion will, however, be 

14,544 = : a 

(460 + 60) + x OS88 5150 deg., but if we take 
the temperature of the escaping gases as 300 deg., the 
lowest given by Mr. Stroudley, we then get a possible 
theoretic efticiency of 51°°~ “69 — 0.852, so that under 
what are believed to be impracticable conditions there must 
be a loss of 15 per cent., or the greatest possible evaporation 
from and at 212 deg. becomes bs re 85 = 14:19 Ib. 
Now, instead of pure carbon, Mr. Stroudley’s results were 
obtained with Aberdare coal, and instead of 12°2 Ib. of air 
there is little reason to suppose that he used less than 
18 lb. asa minimum, If we take the coal as con- 
taining, say, 85 per cent. of carbon, we get, calculating 
as before, but giving the coal credit of 426 per 
cent. of hydrogen, and 3°5 per cent. of oxygen, the 
highest possible temperature of combustion 3257 deg., and 
a maximum efficiency of 0°793, or, say 0°8, and the 
highest possible theoretic evaporation 13°7 lb. per Ib. of coal. 
According to this, some of the locomotive boilers on the 
Brighton line have done work equal to unit efficiency. 
Clearly there must be something wrong somewhere. 
Either there must be some error in the measurement of 
the water put into and taken out of the tender, or in the 
coal used, or there may be some error in Mr. Stroudley’s 
estimate of 20 per cent. of exhaust steam which he turns 
into the tender to heat the feed-water, and by which 
3 Ib. of coal per train mile are saved. Nearly 90 per cent. 
efficiency has been reached in carefully conducted trials 
with boilers of the locomotive type. How far it may be sup- 
posed that the very complete combustion which takes place 
in the Brighton Railway tire-boxes and the low temperature 
in the smoke-boxes are to be credited with higher achieve- 
ments it cannot be said, but it certainly seems that the 
tigures obtained need to be carefully revised, or the experi- 
ments repeated with every care. 

It has been suggested several times that the caloritic 
value of combustibles, as obtained in the calorimeter with 
a few grains of the combustible, may not be as great as if 
obtained under other conditions of combustion; and 
although it cannot be stated with any strongly support- 
able argument that the high temperatures obtained in a 
locomotive fire-box are higher, or the conditions more 
favourable than in the calorimeter, it may, perhaps, be 
permissiole to observe that the time which would be 
occupied in making some calorimeter experiments on a 
large scale would not be wasted; and it may be further 
observed that very high duties have been so many times 
observed during late years, and by men of known careful- 
ness, that new calorimeter tests of the calorific value of 
coal are much wanted. At present we are led to conclude 
that boiler efficiency is so high that there is no room for 
improvement. 





AN EXTRAORDINARY VERDICT. 

On the 13th ult. a boiler explosion took place at the Mid- 
Kent Brickworks, Beckenham, which resulted in the death of 
five men, namely, John Poor, Frederick Edmeades, John Butler, 
and James and Daniel Fisher. After an adjournment to allow 
time for the examination of the boiler plates by a skilled engi- 
neer, the Coroner, Mr. Carttar, resumed an inquest last Saturday, 
at the offices of the Local Government Board, on the bodies of 
the men, and at its conclusion he sanctioned and recorded the 
following verdict:—“ That the deceased men died from injuries 
received from the explosion of a boiler, through the undetected 
external corrosion of the shell by dampness in the setting, and 
not by the felonious hands of any person whatever.” On 
enquiry we learn that the boiler—a Cornish one, 15ft. 3in. long, 
and 5ft. 7in. diameter—is about thirty years old, judging by the 
material of which it is made and the style of workmanship. In 
1873 it was bought in Messrs. Jacob’s yard, Newington Cause- 
way, but whether it had got there from Government or a scrap 
heap, neither the representatives of that firm or anyone else 
seemed to know. We were, however, informed that the price 
recorded in Messrs. Jacob’s books as having been paid for it was 
£98, and as this sum may be supposed to include a liberal com- 
mission, it is not easy to arrive at the precise value of the boiler. 
The purchaser was an oil company which had been floated 
by Baron Grant. This company was not successful, and after 
a fitful existence came to grief, when the boiler of which we 
write became the property of the Mid-Kent Brick Company. 
The manager of this company at the time, being undesirous of 
starting the boiler to work before having it inspected, duly got 
a man to examine it ; this man, however, knew nothing about it, 
and in answer to queries at the inquest stated that he is a brick- 
layer, and on being asked what he knew about boilers he said, 
“Nothing; only the gentleman asked me to examine it for him, 
and I did so.” For about ten years the boiler has therefore been 
at work in an open brickfield, and though we know that agents 
from boiler insurances have called upon the owners time out of 
mind, they objected to be hampered by any restrictions as to 
pressure, inspections, &c., which a boiler insurance company 
would have insisted upon. Some three months ago the fireman, 
one of the deceased, found much difficulty in getting steam, and 
supposing naturally that something must be wrong, he drew his 
fire, and upon examination found that one of the flues had fallen 
in, from the amount of dampness which had accumulated. This 
being repaired without any examination of the boiler having 
been made, steam was again got up and very easily maintained 
for eight weeks—in fact until the 13th ult., when the whole 
boiler separated along the sides, under 60 lb. pressure of steam, 
and five valuable lives were sacrificed to the economy of saving 
the pound or two a year which would have secured the careful 
inspection of a boiler insurance company. Mr. Maw, the engi- 
neer, for whose evidence the inquest was adjourned for three 





weeks, said that the cause of the explosion was corrosion, caused 
by damp setting, and he further expressed a very strong opinion 
that boilers should be examined periodically, at least once @ 
year. We have seen the plates where they ruptured, and in 
places the iron has corroded down to a mere film of metal, 
which it is marvellous could withstand any pressure at all. 
When one reads of damp setting, it is natural to imagine that a 
boiler has been put to work before its bed was ready, and we, 
cannot quite see how the owners of this boiler after using it for 
so many years, can be entirely exonerated from all blame, when 
it was competent to them, and indeed their duty, to have careful 
examinations made. The damp setting no doubt came from 
leaking seams, and would have been detected in a t, and 
the danger obviated, had a competent boiler maker examined 
the flues. Steam users should be made to understand that the 
mere payment of a sum of money in case of explosion or collapse 
is not the be-all and the end-all of a boiler insurance company, 
but that for a very small sum steam users can secure periodical 
and careful inspection of their boilers by competent men ; get 
frequent reports as to its condition, and an entire immunity 
from blame should human life be sacrificed. 





“THE TRAVELLERS’ REST.” 


Ovr grimy friend, the collier, is not without a vein of 
humour, even in the hour of his affliction. Ata time when he 
pleads that, work as he may, he can scarcely make sufficient 
wages to obtain the barest necessaries of life, he quietly takes 
note of his surroundings and schedules district collieries accord- 
ing to his knowledge or fancy. Passing through a leading 
mining district the other day, a gentleman was surprised to hear 
the term “Travellers’ Rest” frequently applied to several 
collieries, On enquiry he found that the title had been bestowed 
by the miners on these collieries for certain—to them—all-suffi- 
cient reasons, According to their story, the present low wages are 
tending to the practice of much dishonesty, Atthese collieries thus 
dubbed with the distinctive title of the “ Travellers’ Rest,” fresh 
hands are being constantly taken on. They remain until they run 
into debt. Then, when credit is gone, they go also, to repeat 
the experiment elsewhere. It is unfortunate, perhaps, that so 
serious a thing as practical dishonesty should be looked upon 
almost solely from a jocular standpoint ; but the miners appear 
to think that the employers will themselves regard this mis- 
fortune as one of the factors to restrain excessive reductions of 
wages. But even the colliery proprietors can scarcely be expected 
to withdraw from their position use members of the mining 
class have forgotten to be honest. It is not uncommon indeed 
to hear some coalowners express a desire that the output could be 
diminished, if only to get rid of accumulated stocks, During 
the wages agitation at the end of 1883 an enormous demand for 
coal sprang up. Books were big with orders in anticipation of 
a strike, and prices advanced. It was expected that similar 
results would follow the present dispute, but the extra demand 
has not arisen, and the market is glutted with coal. Stacks of 
fuel are rising at the rate of 150 tons per day ; hundreds of laden 
wagons block the railway sidings—one colliery alone having over 
200 wagons of hards, which were offered at a reduction of 1s. per 
ton under selling price to clear. A month's enforced idleness would 
effect a clearance of pitbanks and wagons, and it is probable that 
better prices would rule. On the other hand, it is an expensive 
business to keep a colliery standing. Royalties are running on 
as usual, “ wages” have to be maintained, interest accumulates 
on capital, and customers find other markets. A mere reduction 
of the pay sheet is a small affair compared with keeping colliery 
undertakings idle, when there is nothing coming in, and every- 
thing going out, and the distant coalowner industriously 
booking order's which he may continue to receive after the 
struggle is over. “A brother offended is harder to be won 
than a walled city,” wrott the old sage. Yorkshire coalowners 
have found to their cost that it is perilous to permit large 
consumers to try other districts for supplies. They sometimes 
find that cheaper coal than superior Yorkshire can be made to 
serve their purpose; and having learned that lesson they 
remember it. Lost customers rarely return. 


SHEFFIELD STEEL FOR HEAVY ORDNANCE, 


Tue Surveyor-General of Ordnance—Mr. Brand—made a 
statement in Parliament on Monday night which is pleasant 
reading for Sheffield manufacturers. He said the Government 
having determined to encourage the production of large steel 
forgings in Sheffield, were now doing as much as possible to give 
the great Sheffield firms an opportunity of recouping themselves 
in some degree for their heavy outlay. He assured the House 
that it was not now a question of months, but of weeks, before 
the Sheffield firms would be in a position to supply large steel 
forgings for ordnance. Towards this end Messrs. Thomas Firth 
and Co., Messrs. Charles Cammell and Co., and Messrs. Vickers, 
Sons, and Co, were making energetic efforts, and in a very short 
time they would be able to execute any orders with which the 
Government might favour them. Mr. Brand added that similar 
efforts had been made by Sir W. G. Armstrong and Co., at 
Elswick, “so that at the present time forgings of this heavy 
character would be produced at home entirely to the satisfaction 
of the Government.” Mr. Brand’s references to Sheffield are 
scarcely complete. Messrs, John Brown and Co. are also exhi- 
biting similar enterprise, and are well forward with their work. 
The particular direction in which the extensions are being made 
is not in the putting down of heavier hammers for the manipula- 
tion of large masses of steel, but in the erection of forging presses, 
which are believed to be more advantageous in dealing with great 
ingots. The four Sheffield firms mentioned are at presentexpending 
at least £200,000 to £250,000 on new forging presses, with the 
necessary adjuncts of powerful cranes, furnaces, &c. - Messrs. 
Vickers, Sons, and Co., are about ready for operations. Messrs. 
Cammell and Co. are erecting a special building to hold their 
press. Messrs. John Brown and Co. are able to utilise their 
rail mill. There is not the slightest doubt of the Sheffield 
manufacturers being able to do all that is required of them in 
the future as they have done in the past. According to Sir 
Thomas Brassey the Government is preparing to spend on ship- 
building £3,000,000, or double the amount placed at the 
disposal of any other naval administration, their scheme for the 
strengthening of the Navy including four ironclads, five belted 
cruisers, torpedo ram, eight scouts, five gun vessels, and fifteen 
torpedo boats, of which ten were to be ordered at once. This 
list implies a good deal of work in steel, but it is altogether 
exclusive of the heavy ordnance needed, not only for arming 
ships, but for land defences, It is chiefly for these monster 
guns that the Sheffield firms are at present expending money so 
freely. It should not be forgotten that Mr. John Haswell, 
formerly locomotive superintendent of the Austrian State 
Railways, was the originator of the forging press, and for many 
years he has used his presses on a large scale and with perfect 
success in Vienna. 


A STRIKE OF COLLIERY LADS, 

“ As the auld cock crows, the young cock learns.” Thus runs 
the old Scotch proverb, and the colliery field has recently 
afforded somewhat frequent illustration. of its truth. 


Fifty-two 
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boys employed as pony drivers and jenny lads at Orgreave Col- 
liery, belonging to the Rother Vale Collieries Company, com- 
plained that they had been kept in the pit twenty minutes 
longer each day than they should have been detained under- 
ground. The manager told them they would be paid for their 
overtime, and that they had not been kept below with his 
concurrence, A difficulty then arose as to when the extra 
payment should start. The boys wanted it to begin from 
February 18th. This the manager declined to do, The 
youngsters then demanded a promise that he would have them 
signalled to come out of the pit at the proper time. As the 
manager could not see his way to give this promise, the boys 
struck work for two days, involving a loss to the proprietors of 
£100 1s. 6d. The managing director of the colliery, giving 
‘evidence at. Rotherham Police-court, where fifty-two lads were 
summoned for refusing to work, stated that the company had 
never heard a single murmur from the men, although some of 
them had to wait at the bottom of the shaft for nearly three 
quarters of an hour. At the Court the boys insisted that they 
had “a very real grievance,” and that they had no other remedy 
but to strike. They had agreed to settle the matter if the 
were paid a quarter of a day for the time they had worked, 
though they would have been entitled to a day and a-quarter. 
The Bench thought there had been some lack of tact in the 
alteration of the time for stopping the engine, but the boys had 
acted wrongly and thoughtlessly, for which each would have to 
forfeit three days’ wages, and to pay costs reduced to 5a, This 
severe lesson will probably bring home to the juvenile mind the 
fact that the best way to get paid for overtime is nct by 
ceasing to work and setting down thei masters’ pits. At the 
same time, boys will be boys, and Managers must not 
imagine that if they are kept twenty minutes too late in the 
pit, the pony drivers and jenny boys! will exclaim with long- 
suffering Mr. Toots, “ It’s of no consequence.” 


THE BUILDING TRADES EXHIBITION, 


FoLLowina very closely upon the Exhibition in the Floral 
Hall organised by the Society of Architects, is the sixth annual 
Building Trades Exhibition in the Agricultural Hall, Islington. 
Exhibitions, even of this special kind, are being overdone. 
People are evidently getting tired of them, and they are falling 
quite to the level of a market in the estimate of the purchasing 
and sight-seeing public. The Building Trades Exhibition 
remains open for two weeks, and this may account for the 
comparatively small attendance up to Wednesday ; but this 
does not account for the very much smaller extent of the 
Exhibition, the smaller space covered, and the smaller number 
of exhibitors, The character of the Exhibition is, however, 
better than formerly ; articles with few claims to entry in this 
special show, and things without any claim to novelty, are more 
rare than usual. Thechief feature of the Exhibition is the evi- 
dence of the growing use of coloured cement concretes for 
building and ornamental structure purposes, and the use of 
rubbed and carved brickwork, with bricks, plaques, and 

ck material, for houses of 
the modern revival Anne and Renaissance design. 
Mosaic work of ve y commendable character is also 
noticeable amongst the more ornamental exhibits, whilst 
amongst the useful are sanitary wares and machinery. The 
latter is a comparatively small contingent, and some of the 
engines exhibited are of the kind that reminds a visitor that 
some people still think that a cheap machine must be of bad 
design. A very useful “variety wood-worker” is noticeable 
amongst the wood-working machinery of one maker, but the 
machinery by other makers seems to be of the same design as 
that previously shown. Some of the machinery is shown in 
operation, but the quantity is less than on previous occasions, 
that class of machinery which is mostly used in builders’ work- 
shops being chiefly represented. The number of ventilating 
fittings and apparatus show the increase in the attention being 
paid to this subject. A novelty in this class is shown in the 
form of an “Aerophor,” for ventilating buildings and ships, 
worked by steam, Usually they are worked by water, but this 
arrangement is to meet the requirements of places provided 
with steam. Builders’ wood-work is exhibited by several firms, 
and improvement is shown in design. 







panels of the» same. 


THE WEAR COAL SHIPMENTS. 

A RETURN has been issued by the River Wear Commissioners 
which is of interest as showing the fluctuations in the coal 
trade of the river. Last year the tonnage of coals shipped was 
the largest—with one exception—in the history of the port. 
For the twenty-four years covered by the return, the tonnage 
of coals shipped in the Wear has varied from 2,924,660 tons to 
3,958,564 tons. The first-named quantity was in 1874, a year 
of very high prices, and the last-named quantity was in the 
year 1883. Last year the quantity shipped came comparatively 
near to the maximum, it being 3,789,481 tons. The quantity 
shipped last year was divided thus: Shipped in the South 
Dock, 1,928,947 tons; in the North Dock, 15,583 tons; and in 
the river Wear, 1,844,951 tons. The port dues on these 
coals amount to the large sum of £23,407 7s. 10d. for 
the past year, which is—except for the preceding year—the 
maximum amount received. But the cost of the coal shipments 
to the Commission was £5823, apart from the proportion of the 
general expenses that would attach thereto—the largest part of 
this expense being found in the wages of the coal teemers. The 
return is interesting, as showing the fluctuation in the 
revenue of one of our great coal shipping ports, and as indicating 
also the expense needful to obtain that revenue. It would appear 
that the growth of the revenue of the port named has had a 
check, and that is probably due to the great depression that 
has prevailed in many of the chief industries. The Wear is one 
of the most noted of the ports for the shipment of gas coal, and 
though that branch of the coal trade has not experienced the 
falling-off in the demand that some other branches have, yet the 
rapidity of its growth must have, of course, been lessened. 
When to the reduced rate there is added the fall in the con- 
sumption for manufacturing uses, the wonder will be not that 
the shipments show the small decrease, but that that declension 
is comparatively so limited. 


DISABLING GENERAL GORDON’S STEAMERS, 


WE shall be curious to learn details as to the method pursued 
by which it was hoped to render useless to the Mahdi the 
steamers abandoned by our troops prior to their temporary 
retirement. We are acquainted with the instructions issued 
to naval engineers for this purpose, but these can only prove 
effective for rendering vessels. useless for a time. Wherever 
repairs are possible and time is available, it is certain vessels 
treated pursuant to those instructions can soon be made ser- 
viceable again, We presume that it has been borne in view that 


it is desired these steamers shall again be fit for use when they 
are once more in our possession, and it is probable, therefore, 
that no vital injury has been done to their machinery, and that, 
as we read, only certain portions of this has been removed. If 





the Mahdi were quite without engine fitters or European skill 
to direct their labours, such a course would doubtless have 
sufficed ; but, short of breaking the cylinders and removing the 
shafts, we can see no hindrance to the refitment of these boats 
by artificers of very ordinary skill. We have ourselves seen 
broken iron castings replaced by native brass founders ~ to 
2 or 3 cwt., their work being afterwards faced with iron, and we 
may therefore fear that, unless the cylinders themselves have 
been destroyed, the Mahdi will be enabled during the months of 
inaction which must now ensue on our part to sufficiently 
patch up these vessels to render them effective agents against 
our advance later on in the ‘year. We may rely upon it, also, 
that if the parts removed have only been buried or sunk the 
enemy will soon obtain news of their whereabouts, and will not 
have much difficulty, expert divers as the Arabs are, in recovering 
them. We should much like to hear what the steps taken in 
the direction we have referred to really were. 


DRYING BY HEATED AIR. 

So many instances occur in which this agent is employed, in 
agricultural operations mainly, but also in many manufactures 
of fabrics, that it occurs to us to draw attention to what we 
conceive may be an erroneous = on which it is so employed 
in nearly every case within our knowledge. In such as have 
been under our notice the air is caused to rise through the mate- 
rial treated by its own diminished gravity. The inevitable result 
of such a method of use must be to cause irregularity of action 
which will certainly be detrimental to the success of the opera- 
tion, for the layers of ascending air, so to term them, will not 
be of even temperature, an inequality which may prove injurious. 
On the other hand, if the heated air is drawn downwards through 
the material, it has been argued that each layer will arrange itself 
according to its temperature and consequent gravity, and thus 
uniformity of heat will be attained. We have had our attention 
recently drawn to this subject, and to the erroneous treatment 
generally adopted, by the fact that our theory has received practi- 
cal application in a new tea drier, the invention of Mr. John Brown, 
a colonial engineer, of Cannon-street. No material is so dependent 
upon uniformity of treatment in its drying as is tea, and the 
quality of an out-turn has often proved to be very unequal from 
the irregular drying caused by heated air applied after the old 
fashion. We believe that in many other operations similarly 
uncertain results follow the variable temperatures ensured by 
the -methods at present in general use, and the avoidance by 
such a course as we have named to be practicable seems there- 
fore to strongly recommend itself. 


THE CRISIS IN THE YORKSHIRE COAL TRADE, 


NOTWITHSTANDING the statement that a general strike was not 
likely to take place in South Yerkshire, a large number of 
notices have been given, so that in all probability not far short 
of 10,000 miners and colliery workmen will ere this meets the 
eye of the reader be under notice. In addition to these, in the 
Rotherham district, Wombwell Main, and Church-lane, work- 
men are under notice to leave work in a month. The notices 
given in the Rotherham district terminate a week, and in 
another case a fortnight before others. On Wednesday and 
yesterday the following tirms gave their men notice:— 
Mitchell Main, Lundhill; Darfield Main, Carton Wood; Hough- 
ton Main, Monk Bretton; Wharnclifte Silkstone; Edmund’s 
Main ; Swarthe Main; and the old Silkstone and Dodworth 
Coal and Iron Company. There seems to be the impression 
now that although there will not be a general stoppage, many 
of the leading firms will take part in the struggle. In addition 
to the above, 1800 hands employed by Messrs. Newton, 
Chambers, and Co. are under notice, as are also the furnace- 
men and coke makers in the employ of the firm, It is said 
that owing to the action of the men the firm have decided to 
damp down their two blast furnaces, which have been in blast 
for a number of years, and have produced about 600 tons of 
pig iron weekly. This step, if carried out, will almost stamp 
out the production of pig iron in South Yorkshire, the Milton 
and Elsecar Works having not only been set down, but the 
hammer beds, &c., have been blown up with dynamite, and the 
metal for the most part taken to Denby, in Derbyshire, where 
it is expected it will be re-smelted. 








LITERATURE, 


The Principles of Ventilating and Heating, and their Practical 
Application. By J. 8. Brtuixes, M.D., LL.D. (Edinburgh), 
Surgeon U.S. Army. London: Triibner and Co. 1884. 

THE greater part of this book appeared as articles in the 
American Sanitary Engineer, but the articles have been 
revised and extended to form a guide for architects and 
others in judging of the relative merits of different 
systems of heating and ventilating for buildings of various 
kinds. The author does not, as far as can be gathered 
from his preface, entertain any very exalted notions of 
the character of his performance, although he speaks in 
very plain terms upon the false notions held by some who 
have paraded their notions of ventilation with equal con- 
fidence and want of knowledge. 

It is difficult to find much that is new to say on the 
principles which underlie successful ventilation, though 
there is something new to be said respecting the means of 
heating. Even in the latter, however, the most successful 
heating work has been done by well-known means and 
Fear but carried out with systematic attention to 
theoretic considerations, Really successful ventilation and 
heating of large buildings is seldom met with, and success 
is not, perhaps, quite so easily reached in England as in 
America, inasmuch as in the latter country a temperature 
of about ten degrees higher than is thought desirable in 
England is there considered essential. e seldom ask for 
more than 60 deg.; in the States from 68 deg. to 70 deg. is 
required. This higher temperature makes it necessary, in 
the first instance, to adopt more powerful heating appa- 
ratus, involving an unavoidably high expenditure as com- 
pared with ordinary English arrangements, but securing at 
the same time greater facility for ventilation than is 
obtained when the greater attention to prime cost is a first 
consideration. 

Mr. Billings has omitted a 





eat deal of the older kind 
of writing in handling his subject, and instead of simply 
compiling a book, Me bak compiled but little, and written 
enough to make a new book. In a sufliciently compre- 
hensive way he describes most of the important experi- 
ments in ventilating, and deals as much with English as 
with American experiences, 

In speaking of the method of ventilating a room by 
making a gigantic register of the whole floor by finely 





perforating it, and causing the air to ascend into it in fine 
pencils, as was done by Mr. Thos. Winans, of Baltimore, 
and Dr. Reid, in our House of Commons, Mr. Billings 
says that though lin. per second for the upward flow of 
the air would be sufficient to remove all ucts of respi- 
ration, a velocity of at least six times this is practically 
necessary to overcome disturbances by opening doors, &c. 
This mere statement does not carry conviction, for it would 
seem that if the air entrance velocity of lin. or 2in. per 
second through the small holes be sutlicient to supply the 
air requirements, the slight check to the flow caused by 
open doors ought to be compensated by the open door 
admission. 

The author is not imbued with the idea that carbonic 
acid is the one great impurity to be dealt with in ventilating 
a room, and his remarks upon the general belief that 
carbonic acid, being heavier than air, falls to the floor, and, 
consequently, foul air removal should be made at the floor 
and not at the ceiling, would stamp the author as rather 
more egotistic than the book generally warrants. He says 
that “whenever a man takes the ground that carbonic 
acid is the special impurity to be provided for, and asserts 
that as it is heavier Fi ordinary air, therefore it sinks to 
the floor, he demonstrates that he is a person who may be 
a very estimable gentleman, but whose opinions about 
ventilation should be received with very great distrust.” 
Taken with some other remarks, this may be meant for 
someone in particular, but it is not free from objection as 
a form of criticism. There is, no doubt, truth in the 
author’s reasoning that though heavier than air, carbonic 
acid becomes perfectly diffused, and the proper method of 
ventilation is not affected by difference of specific gravity 
of air and of carbonic acid taken separately. It is not 
perfectly certain, however, as he states, that the propor- 
tion of carbonic acid to the other gases is “ substantially the 
same at a point ten miles above the earth that it is on the sea 
level.” Simple methods of testing the amount of carbonic 
acid in the air are given by the author. : 

In dealing with some of the more simple thermo-dynamic 
questions involved in heating, a mistake occurs, the author 
speaking of a thermometric unit instead of a heat unit, and 
saying that one unit will raise one pound of air 42 deg. instead 
of 42 deg. Again, for the expansion of air the author gives 
the expansion of one volume of air due toa rise in tem- 


- 
perature of 50 deg. “as 1 is to 1 +> or ;; nearly,” 
instead of using the more correct expression V'= V + 
460 + ¢! 
460 + ¢ 
expansion for 50 deg. rise in temperature would be from 1 to 
1117, or over one tenth instead of under it. Another 
typical error occurs at p. 32, where 16°11 is printed in 
place of 6°11.. In dealing with the form of chimneys in 
section, the author remarks that “the circle is the best 
form, because it gives the greatest area in are to 
the perimeter or surface-producing friction, and the square is 
next.” This is not true, except in comparing the square with 
other rectangular forms, inasmuch as the octagon and hexa- 
gon, common forms for chimneys, are better in this respect. 
Theauthor approachesthe question of chimney areas by refer- 
ence to the quantity and velocity of gases to be passed, but for 
boiler chimneys falls back on the empiric rules of Tred- 
gold and Murray, which is to be regretted, although those 
rules may be looked upon as safe rules. As already stated, 
a good number of examples of heating and ventilation of 
buildings is given, and these will afford useful information 
to those who are engaged in heating buildings by steam or 
hot water. The disagreeable dryness, or that state of the 
air in rooms heated by steam pipes which causes the 
uncomfortable sensations that are well known, the author 
attributes mainly to insufficient supply of fresh air, and 
does his best to show the means that should be adopted to 
ventilate equally, and to remove the several contributing 
causes of the peculiar character of the air heated as 
mentioned. In arranging the heating apparatus, the author 
supports the centralisation system advocated by Drs, 
Drysdale and Hayward, but does not forget to deal 
with the heating of the many houses so planned that such 
asystem cannot be used. In speaking of the open fire 
as the means of heating rooms not so well heated by other 
means when the ventilation is difficult, he credits a much 
smaller heating efticiency to the open fire than was found 
to be the case with open fires tested at the Smoke Exhibi- 
tion by D. K. Clark. At the same time, he admits that 
the experiments of Morin, Peclet, and more recently of 
Mr. Putnam, were not satisfactory. The best of these 
gave 18 per cent., while the South Kensington experi- 
ments, which were conducted after the manner suggested 
by Mr. Billings, gave as high as 40 per cent. 

We cannot follow the author further in his treatment of 
the various parts of his subject as relating to large and 
crowded buildings, but may recommend his book as one 
which should be perused by every one interested in its 
subjects. 


. Taking the normal temperature as 60 deg., the 











THE SERVIA IN A GALE. 


Ovr special correspondent at the New Orleans Exhibition 
crossed the Atlantic in the Servia, and he has narrated his 
experiences as follows :— 

The vicissitudes of ocean travelling are many and varied, and 
an Atlantic voyage in the winter has risks and possibilities which 
suggest the need for precaution. Happily, there are now avail- 
able such splendid steamships, ably manned, that a traveller may 
consider as too remote for anxiety the chances of disaster. Such 
a feeling of security was encouraged when embarking at Liver- 
pool on January 24th for New York by the appearance of the 
Cunard mail steamer Servia as she lay at her moorings in the 
Mersey, and the occurrences of the voyage, unexpected and 
unwelcome as they were, fully confirmed it. With a length of 
530ft. and a width of 52ft. the Servia spans so wide a space and 
towers so high above the water that she is free from the motion 
that troubles smaller boats, and inland seas like the Irish Channel 
have little effect on her. The day after leaving Queenstown 
strong head winds were encountered, rapidly increasing to a 
gale. From about 8 p.m. on Tuesday, 27th, at a point 800 
miles to the west of the Fastnet, the storm intensified and raged 
until nightfall on Saturday, the Slst. On Wednesday morning 
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the sea carried away one and wrecked another of the ship's 

boats. On Thursday the starboard side of the bridge was 

swept away with the forward boat and the ventilators. On 
ile the 


, while were at breakfast, a dangerous 
sea boarded the vessel, shattering the skylight above the music 
room and pouring into the saloon, where it was met by a torrent 
which had entered by a forward skylight, and in a moment the 
saloon was a foot deep in water. But for the shock and momen- 
tary scare, the scene would have appeared somewhat ridiculous, 
the contrast between the gilded, gaily furnished room and the 
intruding sea being so sudden and complete. In the afternoon a 
more serious accident happened, which might have had disastrous 
consequences but for the prompt action of the officers and crew. 
An enormous sea struck the vessel, wrecking more of the boats, 
carrying away the starboard stays of the after funnel, and 
causing such a strain on the vessel as to break the chain which 
connected the steam steering gear on the bridge to the rudder, 
one of the massive links forged from 1gin. cable iron having 
opened out at the weld. All control of the rudder being for 
the time lost, the ship swung round into the trough of the sea 
and was for a few minutes unmanageable, With the readiness 
and discipline which are associated with the Cunard service, the 
links and pins for connecting the tiller to the ordinary steering 
gear in the wheel-house under the poop were ready, and the 
men on duty at once connected them. Four men were not, 
however, sufficient at the wheel, and it was exciting to witness 
the smartness with which some seamen rushed aft, and the doors 
of the deck-houses being fastened, tumbled out through the 
ports and brought the rudder into subjection. 

It is not often that an opportunity presents itself for examin- 
ing the effect which wind and wave can have on a powerful 
steamship. The davits were of solid forged iron, 54in. diameter, 
and some-of these were snapped asunder by the sea, the socket 
castings in which the davits stand, 12in. diameter and of 1}in. 
metal, being torn asunder at the base, where, on massive flanges 
3ft. by 2ft. by 2in. thick, they are attached to the deck. Some 
of the bulb T beams of steel, 8in. by 6in., on which the boats 
rest at the davits, were also fractured. At the worst of the 
gale, as the propeller rose out of the water, the strain upon hull 
and machinery was intense, and under the heavy seas the vessel 
shook and quivered from stem to stern. A breakdown under 
such circumstances would be a more serious matter for the 
Servia than for some other of the Atlantic liners. Like most 
of the Cunard steamers, the Servia has only three masts, is 
lightly rigged, and has, in proportion to her size, very little sail 
power, probably not more than enough to give her steerage way, 
and with engines disabled would probably have to wait to be 
picked up. The White Star boats are, on the other hand, fully 
ship-rigged, and recently the Celtic of that line, having her 
main shaft broken when 500 miles out from New York, sailed 
to Queenstown in three weeks. But in a steamer like the 
Servia one has the satisfaction of knowing how everything that 
human foresight can do to avoid accidents and disaster has been 
done. When the vessel groans and shivers under the blows of 
the sea, it is comforting to remember that the hull is built of 
elastic steel, and not of brittle north-country iron ; when one 
regards the massive beams it is satisfactory to know that no 
mere feeble handwork has been applied to the long and large 
rivets, but that every bolt in keel and framing has been held in 
the grip of a Tweddell rivetter, and cannot tear asunder. 

The Cunard Company seems determined not only to maintain 
the lead in the Atlantic passenger service, but to recover the 
prestige which it seemed at one time to be losing in regard to 
speed and comfort. Every steamer is an improvement on the 

ing one. The Servia has thus been followed by the 
Aurania, the Oregon (taken over from the Guion line), and by 
the Umbria. The latter, while of larger tonnage than the 
Servia, is 10ft. shorter, but of greater width, a length of more 


Servia, there is a complete equipment for electric lighting. In 
the latter vessel there are three separate direct-acting engines 
and dynamos, namely, two of Brotherhood’s 3-cylinder engines 
Umicia are the eateifeenl ob Among the improvements in the 

mbria are the cen’ circulating pum: engines, designed 
ond metatg W. M Allen onl On, of Lambo: In shape and 
ficiency, and in the smallness of the space they occupy—an 
important point in a steamship—these engines exemplify all 
that is newest and best for the purpose, and as the suction inlets 
can be instantaneously connected to the bilge, the enormous 
capacity of the pumps gives additional security to the vessel in 
case of leakage. ~ 

After the gale above referred to hai subsided a committee of 
the passengers collected £162 for a testimonial to the officers 


passengers on board the Royal 
Mail Steamship Servia, sailing from Queenstown to New York, 
on January 25th, under the command of Captain Horatio McKay, 
desire to put on record their admiration and respect for the 
courage, skill, and devotion to duty, by which they have been 
safely brought through the risks of a great Atlantic storm.” 








PRIVATE BILL LEGISLATION. 


THE expectations aroused a week or two ago with respect to the 
rapid progress of the private Bills before Parliament have not 
yet been realised, and it is now probable that little will be done 
in this direction before the Easter recess, As we observed at 
the time, immediately after the resumption of the session, 
great activity was displayed in pushing these Bills forward 
through their earliest stages, and it seemed likely that by this 
period great advances would have been made, but the early 
energy has subsided, and matters are now proceeding pretty 
much in the usual easy style. A few Bills have come before 
Select Committees, and some have actually deen disposed of, 
while a small number more will be taken in hand in the course 
of next week. Among those passed is the Port of Glasgow 
Harbour Bill, the object of which was to take power to borrow 
additional capital, and to make new bye-laws, with special refer- 
ence to of vessels passing up or down the river. It was 
proposed to fix a low limit of speed, but this was objected to by 
the Clyde Trustees and the Clyde Pilotage Board, and, upon 
their opposition, was refused by the House of Lords’ Committee, 
presided over by Lord Ducie. The other parts of the Bill were 
assented to. same Committee are considering a Bill pro- 
posing to extend the time for the construction of the Thames 

p Water Dock, the main reason being the present depressed 
condition of business generally, and the consequent lack of 
money for prosecuting the work. The East and West India 
Dock Company sought to resist the proposal, but they refused 
a locus standi, and the Committee have now to decide upon the 
ition of the National Bank, which owns certain land which 
will be required for the dock, and which they would rather 
have taken off their hands now than two or three years hence. 





The largest scheme this session, viz., the Manchester Ship 
Canal Bill, has now come before a Select Committee of the 
House of Lords, presided over by Earl Cowper, the idea of a 
Joint Committee having been abandoned. The Committee have 
held six sittings, two of which were taken up by opening 
speeches and other preliminaries. Although this is the third 
time Parliament has been asked to sanction the construction of 
this canal, the interest in the project appears*to be unabated, 
and on each day the large Committee-room has been crowded to 
inconvenience by people more or less concerned in the matter. 
As in previous years, there is a stroug and numerous array of 
counsel, including such eminent members of the Parliamentary 
Bar as Mr. Pember, Q.C., who leads for the promoters; Mr. 
Michael, Q.C., Mr. Littler, Q.C., Mr. Aspinall, Q.C., Mr. Bidder, 
Q.C, The Corporation of Liv the Mersey Docks and 
Harbour Board, the Weaver Navigation Trustees, the Bridge- 
water Navigation Company, the London and North-Western 
Railway Company, and some other bodies, appear by counsel in 
opposition to the Bill to a greater or lesser extent, and several 
other companies, corporations, and persons have presented peti- 
tions to protect their interests. The Marquis of Cholmondeley, 
who owns some miles of the foreshore of the Mersey, had pre- 
sented a petition, but a satisfactory arrangement having been 
come to, that has been withdrawn. A few weeks ago we gave in 
some detail an outline of the scheme, and explained in what 
way the present plan differs from that of last year and the 
previous year. This difference arises not in regard to the canal 

roper, but to the proposed waterway in the estuary of the 

ersey, in continuation of the canal. Upon that part of the 
scheme mainly the Bill was thrown out, first by the Lords and 
then by the Commons, and the new plan claims to be in accord- 
ance with the suggestion made last year by the Mersey Dock 
Board, who were then opposing. That body intimated that if 
such a course as they s' ted was adopted by the promoters 
they would not raise much, if any, further objection to the Bill; 
and the promoters contend that they have in their present 
scheme carried out that suggestion ; but there is a conflict of 
opinion between them and the Board as to that point. With 
respect to the commercial and general aspects of this project, 
there is probably little that is new to be said, and the Com- 
mittee have decided to deal with the engineering part of the 
scheme first. If they decide against that portion of the Bill the 
scheme will fail, whatever else may be said on other points; and 
similarly if they pronounce in favour of the proposal as an engi- 
neering practicability, it may with some safety be assumed that 
the Bill will be approved and recommended for sanction by 
Parliament. Therefore, after Mr. Pember’s opening speech, 
which occupied nearly two sittings, Mr. Leader Williams, the 
engineer, was called into the witness-box. Before glancing at 
his evidence, we may give briefly Mr. Pember’s description 
of the proposals contained in the Bill. These, he said, 
were, first, to incorporate a company under the name of 
the Manchester Ship Canal Company. next object was to 
vest the und of the proprietors of the Mersey and 
} aga Navigation in the Ship Canal Comqengs and to — 

company to acquire compulsorily or by agreement 

mea eres w of the Bridgewater Navigation Company. It was 
next proposed to constitute Manchester a port, the limits of 
which, however, would not be so wide as tee that were for- 
merly thought . It was not now pro to carry 
the bounds of the port down the Mersey at all. The fourth 
object of the Bill was to construct a ship canal from the river 
Mersey near Eastham to Manchester, with docks, branch rail- 
ways, and other works. The canal crossed under certain rail- 
ways whose lines would have to be raised in order that masted 
ships might pass under them. The total length of the canal 
from Manchester to Eastham was 34 miles 4 furlongs. It was 
divided by four locks into four portions. From the docks at 
Manchester to Barton, where the first lock would be built, was a 
distance of 3 miles 6 furlongs; the second lock was from 
Barton to Irlam, and measured 2 miles 6 furlongs ; the third 
lock extended from Irwell to Latchford, and was 7 miles 3 fur- 
longs in length ; and the fourth lock went from Latchford to 
the sea, being about twenty miles long. The construction of 
the canal was such that the lower reaches would be on a level 
with the water outside, and ships would be able to enter 
without locking. The general width of the canal proper 
was 120ft. at the bottom. The top varied from 260ft. to 
135ft. At Runcorn the bottom width for three-quarters of a 
mile was 200ft. At Manchester the bottom width was 170ft. for 
four miles. Facilities were contemplated for lay-byes and 
side basins in the event of public works springing up on the 
canal. The navigable width was twice that of the Suez Canal, 
being wide enough for two ships of 50ft. beam to pass easily. 
The bottom width of the Amsterdam Canal was 89ft. The 
minimum depth of the pro canal was 26ft. at the lowest 
state of the water. The Suez Canal was the same depth ; the 
Amsterdam Canal 3ft. less. The headway under the various 
bridges, consequent on the raising of the railways, would be 
75ft., but in one instance the height would be 2ft. less, It is 
proposed to provide quay space at Manchester between three 
and four miles in length, and the docks there would be in com- 
munication with the Bridgewater Canal and the Bury and 
Bolton Canal, and through them with the Rochdale, Ashton, 
and Macclesfield canals, and the Aire and Calder Navigations. 
The canal crossed no fewer than five railways, deviations of 
which would have to be made and the gradients raised. 
On this point the learned counsel pointed out that whenever 
Parliament had sanctioned the construction of a railway in the 
neighbourhood the idea that the navigation of the rivers would 
be improved had always been in view, and provision had been 
made accordingly. The promoters asked not that the strict 
letter of the law should be fulfilled; they simply demanded an 
alteration of gradients, Mr. Pember next entered into a detailed 
examination of the plans, and submitted that there was nothing 
in them which could injuriously affect the navigation of the 
Weaver or of the . The estimated cost of the works was 
£7,292,000, being an increase of £388,000 upon the estimates of 
the previous year. This was accounted for by the fact that the 
railway deviations would be more expensive. It was pro 
to raise a capital of ten millions sterling, eight millions being 
share and the remainder loan capital. The difference between 
the estimates and the capital proposed to be raised included a 
sum of about £1,500,000 for the of the Mersey and 
Irwell and the Bridgewater Canals, and there would thus be left 
a surplus of £1,200,000 to meet contingencies. 

Mr. Leader Williams explained that the proposed channel in 
the Mersey would commence a little above Eastham Ferry, 
proceed for two miles along the foreshore, then pass into and 
through the land for some distance, then cross the mouth of the 
river Weaver with an embankment, and so on until it reached 
the well-known Runcorn Bridge. Under the Cheshire span of 
this bridge it would , occupying one-half of the span of 
300ft., and then join the real inland canal to Manchester. The 
old proposal was for a low-water channel almost parallel with, 
and near to, the Lancashire side of the river; this new channel 
keeps entirely to the Cheshire side for many miles, and 





that is the essential difference between the two schemes, 
although it will be seen that there are necessarily many 
other differences involved by reason of the altered course 
and the proximity to the land. At Eastham it is pro- 
posed that there shall be a group of tidal docks, but the ordinary 
navigation will be conducted with the gates open. The embank- 
ment along the shore is to contain forty-eight tidal openings of 
100ft. wide, allowing the tide to flow in and out of the canal 
without interruption, so that the water shall be at the same 
level inside and out. The upper surface of the embankment is 
to be 9ft. above high spring tides, and this in rough weather will 
prevent the waves affecting the canal, and also prevent the wash- 
ing away of the shore and the consequent increase in the sand- 
banks in the estuary. Means are provided for enabling vessels 
to pass without difficulty from the Weaver into the Mersey, and 
in case sailing vessels should require towing from the former river 
along the canal until they can get well out into the open river and 
spread their sails, the promoters engage to provide the required 
wer. As to whether this scheme is that recommended by the 
Board engineer—Mr. Lyster—last year, Mr. Williams 
holds that it is practically the same, except that Mr. Lyster’s 
plan would abstract more water than his from the estuary, and 
to that extent would injure the river; but that is at present 
a contested point. The total length of the canal, Mr. 
Williams explained, is to be 34 miles and 7 furlongs, 20 miles 
and 6 furlongs being the length from Eastham up to Latch- 
ford, and the remainder entirely inland. The inland canal 
is devised to prevent the floods which now occasionally cover 
the land, and there are to be four locks, The promoters expect 
to be able to complete the work in five years by letting it out 
in sections, using the electric light, and employing the most 
improved excavators; and the estimates are these: Five devia- 
tion railways, one junction and three branch railways, £457,292; 
docks at Manchester and Salford, £1,225,051; docks at War- 
rington, £95,084 ; Ship Canal works, £5,224,381; new roads, 
£77,530; opening bridges, £129,942; minor works, £83,692; 
total, £7,292,972. Mr. Williams has been subjected to cross- 
examination by some of the opposing counsel, but this is as far 
as the inquiry has proceeded. If the Bill should fail upon 
engineering grounds, the matter will no doubt be once more 
decided before the Easter vacation. 

Among the unopposed Bills passed by the Chairman of Ways 
and Means is that of the London, Chatham, and Dover Railway 
Company, the object of which is to enable that company to 
issue Arbitration Debenture Stock in lieu of Sheerness Rent- 

Stock, and tw raise £600,000 by the issue of new shares, 
toge with £200,000 to be borrowed, on account of various 
new works, especially the new Blackfriars Bridge, for which 
half-a-million will probably be required. The Eastern and 
Midlands Railway Bill, being unopposed, has also been passed. 
The Great Eastern (General Powers) Bill, the London and 
Blackwall Railway Bill, the North Metropolitan Tramways 
(No. 1) Bill, and the South-Eastern (Various Powers) Bill, are 
among the measures read a second time during the past week, 
and now waiting for Committee. The Channel Tunnel (Experi- 
mental Works) Bill was to have been read a second time this 
week, but it has been deferred till April 21st, and then it is 
ex) that Mr. Chamberlain will move its rejection. The 
Water Companies (Regulation of Powers) Bill gave rise to a 
short discussion in the House of Lords, the Earl of Camperdown 
moving its rejection. The second reading was, however, agreed 
to, and the Bill referred to a Select Committee. 


It now appears probable that the Glasgow Corporation Water 
—Loch Katrine—Bill will pass through Committee without 
serious opposition, the principal petitioners having been 

with. 

It appears that, after all, the scheme for constructing a 
railway from Charing Cross, under the Strand, St. Martin’s- 
lane and Tottenham Court-road, to join the London and North- 
Western system near Euston Station has been abandoned for 
this year at all events, the Bill, which we described some weeks 
ago, Soca been withdrawn. 

The numerous railway rates and —— Bills are still in 
jeopardy. No less than 280 petitions have been presented 
against these Bills, 86 of which have come from chambers of 
commerce, trade, and agriculture; 100 from traders, agricul- 
turists, and trade and agricultural associations; 85 from corpora- 
tions and other local authorities; 8 from railway companies; and 
1 from a canal company. Of the total number, 55 petitions are 
lodged against the London and North-Western Bill, 54 against 
the Midland Bill, 52 against the Great Western Bill, 33 — 
the Great Northern Bill, 32 against the North-Eastern Bill, 18 
against the Great Eastern Bill, 17 against the London, Brighton, 
and South Coast Bill, 10 against the London and South-Western 
Bill, and 9 against the London, Chatham, and Dover Bill. All 
or most of these petitioners ask to be heard by counsel if the 
Bills go before a Committee; and there are many other peti- 
tioners stating objections to the Bills, but we Sane © be 
heard. Among the first-named petitioners are the Derbyshire, 
Nottinghamshire, Leicestershire, and Warwickshire Colliery 
Owners’ Association; and it is understood that if the 
Bills pass the second reading, the Mining Association of 
Great Britain will then take up the opposition in Com- 
mittee. Meanwhile a conflict has arisen with the Board of 
Trade as to the tribunal to which the Bills should be referred. 
Mr. Chamberlain proposes to deal with them by a Royal Com- 
mission instead of a Select Committee; but many of the 
concerned, while objecting to the Bills by themselves, are 
strongly opposed to a Royal Commission. More than one Com- 
mittee, composed partly of members of Parliament, has been 
formed to watch the progress of these Bills, and throughout the 
country there is a good deal of excitement on the subject. It 
has been estimated that, if the Bills are proceeded with, an 
expenditure of something like £100,000 will be involved in pro- 
moting and opposing mi 

During the autumn session a Select Committee, with Mr. 
Shaw-Lefevre as chairman, was appointed and held some sittings, 
to consider the question of restoring Westminster Hall, which, 
since the removal of the old Law Courts, has been in an exposed 
and dilapidated condition, The Committee have now resumed 
their sittings and taken further evidence from experts and 
others. Mr. Ayrton, an ex-First Commissioner of Works, has 
been one of the witnesses, and Mr. Morris one of the hon. 
secretaries of the Society for the Preservation of Ancient Build- 
ings, has also been examined. Mr. Morris, speaking of course 
from the point of ‘view of his society, was opposed to any 
notion of a original architecture, urging that 
only protection of what remained of the old building should 
be attempted. Several members of the House of Commons 
have urged that the space rendered available by the demolition 
of the old Law Courts should be utilised for increasing the 
accommodation of the House, but Mr. Shaw-Lefevre, the late 
First Commissioner of Works, considers that further accommo- 
dation may be obtained in other directions. The plans for 
restoring the west side of the Hall were prepared by Mr. Pearson, 
and the total estimated cost is £34,000, 
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LINNEY AND LAWSON’S PATENT CRANK 
AXLE FORGING, 
THE object of this invention is to obtain a crank axle pores , 
greater strength and tenacity than has hitherto been attained, 
and the inventors claim to accomplish this end by forging the 
crank axle in several portions, by which means they are enabled 
to have the grain or fibre of the iron running in different direc- 
tions, as best suited to bear and resist th; different strains that 





are put upon the several parts of the crank axle when in motion, 
thus obtaining the maximum strength of the metal; and by 
this method of forging they are also enabled to dispense with 
twisting the iron in order to obtain the right angles of the 
cranks, except when it is absolutely unavoidable. The accom- 
panying engravings show this method of forging, which will be 


understood without further description. a 








HARDIE’S RAILWAY JOINT CHAIRS. 
THE —— of this improvement is to overcome the movement 
at the rail joints, which, the inventor asserts, takes place with 
all forms and modes hitherto used of fishing the rail joints, and 
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SIDE VIEW OF CHAIR 
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however close together the sleepers have been placed. The 
invention “ consists in casting two chairs together, at a distance 
of say 2ft. more or less apart, with flanges abutting against eacl, 
sleeper, with a strengthening web between, and so formed to 
admit of each rail having a bearing thereon of 1ft. 6in. or more, 
so as to assist the usual fishplate and prevent its moving.” The 
annexed engravings make description unnecessary except to say 
that to effect the same pu a detached plate has been made 
for use under the present chairs, at the joints, and fixed to the 
joint sleepers in a similar manner to that of the double chair, so 
that a test of the capabilities of the support may be made at 
little expense. This joint chair is made G Mr. T. G. Hardie, of 
Spring-gardens, Whitehall. 
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THE MALMINOT VIADUCT. 

Tue viaduct which we illustrate by our engravings, 223, 
Figs. 1 to 10, has been built on the Montauban and Cahorsline, about 
two miles from Montpezat station, and over the valley of the Pax. 
It is not a large structure, but its design is good, and affords a 
pleasing example of masonry viaduct for situations whereat 
stone may be used with advantage and economy. 

The viaduct consists of fifteen arches of nearly 30ft. span each, 
the whole length being 618ft. It is built on a curve of 1640ft. 
radius, and on a gradient of 1 in 100. The height at the middle 
is 63ft. The foundations are in compact marl except three of 
the piers, which are built on the calcareous rock of the district. 
The foundations presented no difficulty, but some of the piers 
had to be carried to a depth of about 30ft., the excavations 
requiring care and timbering. The building of the foundations 



































occupied four months, and the su cture sixteen months. 
The former are built in hydraulic lime and sand from the bed of 
the Aveyron. The piers up to the top of the base are in rough 
dressed edged stone from the Anques quarries near Montpezat. 
Above the rock the piers are in brickwork, the bricks being made 
on the site, and the angle facings are in rough dressed stone 
from the Rouby quarry. The stone of the arches and para 
is from the same quarry. Thespandrils are in brickwork. Each 
of the centres was supported on a single rail fixed in the masonry, 
and the maximum sinking on striking the centres was two milli- 
metres. Fifteen days were allowed between the keying of the 
arches and the striking of the centres, The maximum com- 
pressive stress at the keystone is 71]b. per square inch. The 
superficial elevation area over all is 28,083 square feet, the un- 
filled area being 1445ft., leaving actual area 13,638ft., or a ratio 
of 8 to actual masonry surface of 1 to ‘94. The area in plan 
is 17,373 square feet. There are 135,613 cubic feet of masonry 
in the foundations and 346,802 cubic feet in the superstructure, 
or a total of 482,412 cubic feet. The cost, as given by the 
Annales Industrielles, from which we take our engravings, was as 
follows :— 


&£ 6d, 
Foundations .. -- 8,858 0 0 
Superstructure . 13,300 0 0 
Centreing .. .. .. + . 1s : . 
Accessory expenses .. .. ‘ 
Total for su; tructure .. os 6 -. 15,712 0 0 
Total with foundations .. ... .. «.. «+ «» «» 19,568 0 0 
Cost per lineal foot, including foundations.. .. .. 81 ll 6 
Cost per cubic yard of masonry, including foundations 1 3 25 








DURHAM AND CHURCHILL'S PISTON’S. 

Tue speciality of this packing, illustrated by the accompanying 
engraving, is that it has a direct vertical and a direct horizontal 
thrust, both thrusts being obtained by one spring or series of 
compound springs, neither thrust being dependent upon the 
other. The compound spring is all made out of one wire or 








rod; but if desired, or in case of breakage, can be made and 
joined in any number of sections. There are no sharp bearing 
points, all the bearings being long, flat vertically, and curved 
horizontally to the same radius as the inside of the piston rings. 
The piston is supplied by Messrs. Durham and Churchill, 
Hallamshire Works, Sheffield. 








DAVIS'S POSITIVE ACTION CUT-OUT AND 
CONTACT CHANGER. 

Tue cut-out and switch illustrated by the accompanying 
engravings, is made by the Electrical Development and Manu- 
facturing Company, of Boston, Mass. The American Electrical 
World has published the following description by the company. 





In using this cut-out for electric light circuits, it is impossible to 
form a us arc, even under the severest tests, for the 
reason that the contact points are not moved until the switch 
handle has brought them under the control of powerful springs, 
and out of control of the operator. “This being the case, when 
the handle is moved in either direction, the possibility of leaving 
the contact pieces in a dangerous position, or of drawing an arc 
by a slow movement of the parts, is avoided. The most im- 
portant feature of this switch is the embodiment of the prin- 
ciple above explained, but in all other respects the parts have 
been so arranged and constructed as to avoid all objections 
hitherto discovered during an extended experience with various 
other forms by the inventor. The contacts are all double and 
removed to a safe distance from any inflammable material, the 
contact points are well separated by air spaces, and the general 
construction is substantial in every respect. Constructed as a 
circuit changer for switching lamps from day to night circuit, 
the rapidity of movement, and its position, as well as automatic 
character, renders the manipulation of the switch perfectly safe 
in the hands of an inexperienced person. As a pole changer, 
the rapid automatic movement is obviously of especial 
advantage. 

Following is a description of the construction and operation 





of the Davis cut-out, reference being had to the di 

Each cut-out is properly enclosed in a neat box, with slidi 
cover, not shown: Fig. 1 its the position of switch, wi 
lamps cut out of circuit ; the dynamo terminals D and Di being 
connected by contact piece B, and the loop terminals E and E 
being out of contact with the dynamo circuit. Contact pieces 


pet | B and B! are mounted on the hard rubber block A, which block 


is loosely pivotted upon shaft A‘, and may be thrown anced 
in either direction by compression springs GG. The moving 
ends of compression springs G G are attached to oscillating 
plate O, which is a part of the shaft Al. Oscillating plates O 
carries two pins N N, arranged in the path of lever L, also 
loosely pivotted on shaft A!, and lies between the pins NN. In 
switching the loop of lamps into the dynamo circuit—tkat is, 
from the position shown in Fig. 1 to that shown in Fig. 2—the 
operation is as follows: If the lever L be moved in the direction 


Fic 2 
DYMARO CIRCUIT 





of its reversed position, it will bear against one of the pins NN, 
and move the oscillating plate O, so as to compress the springs 
G G, bringing them to a position of equilibrium. Thus far, 
however, the block A, carrying the contact pieces, has not been 
moved. If, now, the lever L be carried a little farther, the 
springs G G will pass beyond their equilibrium and throw the 
plate O, the pin N being thereby brought forcibly against block 
A, carrying it, with the attached contact pieces, into a position 
shown in Fig. 2, breaking the dynamo circuit by separating the 
contact pieces B and D', previous to which, however, the loop 
terminals E and E' are electrically connected with dynamo 
terminals Dand D!. To again cut off the lamps, a movement 
of the lever L in the opposite direction will bring the springs to 
a position of equilibrium before moving the contact pieces, and 
reverse the operation above described. It will be understood 
that the lost motion between the lever L and pins N N prevents 
any to-and-fro movement of the contact pieces by manipulating 
the lever, and the lost motion between the oscillating plate O 
and block A prevents a change of contacts until the springs have 
absolute control. 








SMITH AND MARSHALL'S PATENT GLAND 
PACKING. 

THE accompanying engraving illustrates a new form of gland 
packing, which has, we understand, been used at sea with great 
success on rods as much as 8in. diameter, with pressure of 90 ib, 
It consists of a set of Babbitt meta Isemi-rings, each fitted with 





two dovetailed gluts, as shown, and compressed on the rod by 
coiled wire springs, as shown. These springs force the Babbitt 
metal rings endways against the top and bottom of the stuffing- 
box, and they can be tightened on the rod by screwing down the 
gland. In a very short time they adapt themselves to the 
surface of the rod, and make a steam-tight joint. Our engraving 





shows the packing in section and in perspective. Numerous 
voyages have been made without touching this packing. Any 
packing which does not require fibrous or vegetable packing will 
commend itself to sea-going engineers. This is being intro- 
duced by Messrs. Smith and Marshall, of Euston-road. 


in 








THE HOOGHLY BRIDGE. 
WE publish on page 222 the last of a series of page illustra- 
tions of the large girders for this bridge. Other illustrations 





have appeared in previous issues, and a description appeared in 
our impression for the 20th February last, ; 
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RECENT PROGRESS IN THE PUBLIC SUPPLY 
OF HYDRAULIC POWER.* 


Ir is now a little more than four years since I first brought before 
you the subject of the public supply of hydraulic power, when I 
= a description of the works and operations of the Hull Hydraulic 

‘ower Company, which had then had three or four years’ experi- 
ence of actual work. The Hull works were of an unambitious 
character, but being the first of the kind in existence, naturally 
attracted a good deal of attention. The growth of the undertaking 
was at first slow, due partly to bad trade and partly to the indis- 
position of the majority of the warehouse keepers and others to 
adopt the new system until they had had some experience of its 
working. Four years ago the Hull Company was just emerging 
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from that condition of want of balance between revenue and 
expenditure which is often so fatal to new undertakings, but there 
has been since an uninterrupted course of , in all matters 
relating to the public supply of hydraulic power. The introduction 
of a system of general — supply in the metropolis is necessarily 
a matter of considerable public interest and importance, and I may 
mention that the inauguration of the London undertaking was 
partly due to the paper and discussion which I had the pleasure of 
introducing in November, 1880. In my previous paper I expressed 
a confident hope that before many years had aeet an under- 


minence in Hull owing to the frequency of the fires in 
the wharves and mills alongside the Old Harbour. 





no consumer unsupplied with power when he required it. The last 
few returns of power used are the largest on record. I do not see 
any limit at present to the development of the Hull undertaking, 
and you will easily understand that the experience gained by the 
working in Hull has been most valuable in dealing with the London 
works; many questions which would have been extremely difficult 
to have dealt with in an economical manner have been settled in 
London with a large measure of confidence in the success of 
the decisions taken. The only novelty since my former paper 
in the application of the power in Hull is in its use for 
the extinction of fire. This is, however, one of the very 
greatest public importance, and it has been forced into pro- 
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MAP SHOWING HYDRAULIC POWER MAINS IN LONDON. 


be generally su that the great head at which the 
power mains are c —over 1600ft.—would enable the power 
water to be very effectually used direct for fire extinction ; but 
this is not by ~~ means the case. Toa certain limited extent it 
may be so used, but the quantity of water that can be s) from 
wer mains under ordinary conditions is too small to be of 
much service for any length of time, and, singularly enough, the 
pressure is toogreat. A hose pipe to stand 700 lb. per square inch 
pressure is unmanageable, and the water is dissipated in fine spray 
ata very short distance from the nozzle. What is wanted for a 


the 


DIAGRAM SHOWING FLUCTUATIONS IN DEMAND FOR POWER IN 


taking of this kind would be in operation in Liverpool, and it is 
particularly gratifying to me to be able to state this evening that, 


| oat jet is 150 gallons of water discharged per minute through a 
‘ lin. nozzle. is through 200ft. of hose corresponds toa pressure 


splendid jet of water of 150 gallons per minute is at once thrown 
to a height of 80ft., and the pressure in the ordinary water main 
falls to 30ft. head, while the quantity of power water used is much 
less than in the former experiment. Mr. Greathead has read more 
than one paper on the subject of his hydrants, and I must refer you 
to the “‘ Proceedings” of the Institution of Mechanical Engineers 
and other published papers for fuller details, It will suffice to say 
that the efficiency of the apparatus under varying heads, size of 
nozzles, &c., has been very carefully worked out, ‘and that the use- 
ful effect obtained is from 30 per cent. to 33 per cent., according to 
circumstances—the greatest efficiency being, of course, obtained 
where the initial head in the water main is greatest. A committee 





of the Co: 
as I have described, determined to recommend this system to the 


though the works have not been actually commenced in Liverpool, | of 150ft. head, or 65 1b. per square inch at the back of the hose. 
the necessary parliamentary authority has been given with the | This condition is one that cannot practically be fulfilled by the 
concurrence of the corporation, and the preliminaries are being | power supply alone, and very rarely indeed by the ordinary 


arranged. It will, therefore, not be long before you will have an 
opportunity of studying on the spot the system, and of practically 
proving to your own satisfaction the advantages to be gained by 
the various fay ag of the power. This position of affairs is 
very largely due to the interest which Sir James Allport has taken 
in the question, and to the influential support he has given to the 
undertakings, both in London and Liv. 1. 

With regard to the progress in Hull, the power continues to 
ncrease in favour with the various wharfingers and other users; 
no consumer, except from causes beyond his own control, has 
abandoned its use, and the great economy which has been claimed 
for the system has been fully established. As to the maintenance 
of the service, since I last addressed you, there has been no ir 
to the mains needed, which have, moreover, been extended to 
supply additional buildings. During the four years there has been 
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omestic supply. Mr. Greathead, in conjunction with Mr. M. D. 
Martindale, has devised a very simple and perfect a; tus for 
| combining these two services, and by so doing the deficiencies of 
| each are made good. The power supply gives over to the domestic 

supply part of its pressure, and its own volume; the domestic 

supply gives its volume to the power supply, which, moreover, 
draws the water out of the domestic supply mains, and so makes 
up for possible deficiency in their size. The whole forms one of 

| the prettiest pieces of hydraulic apparatus I have ever seen. 
| Referring to the hydrant, on turning on the water from the 
| ordinary main, say, at a pressure of 60ft. head on a 3in. branch 
| pipe, it is delivered through 200ft. of hose at the nozzle at the rate 
of about 100 gallons a minute to a height of 30ft. Turn off the 
i water and open the inlet from the power main, and fifty 
gallons per minute are delivered to about the same hei, ht—a very 
feeble exhibition of power water at 700 lb. pressure. Now turn on 
the water from both supplies, and the result is most startling—a 





ration of Hull having witnessed such an experiment 
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town, and at the present time a number of these hydrants are 
beirg put down in the streets of Hull for public use as a supple- 
ment to the ordinary means provided for the extinction of 
fire. The power mains thus become a continuous fire-engine, 
and I cannot but believe that in this direction they are destined 
in London and where to render great public service. It 
was only the other day I noticed in a Liverpool daily paper- 
an allusion to the possible use of the power in connection with a 
fire that occurred at Members’ Mansions, one of those monster 
buildings in Victoria-street, Westminster, where, owing to the. 





HULL. 


height, there was considerable difficulty in bringing pressure to 
bear. It may be that the London streets will be so provided in 
time; but in the city of London the water company has refused to 
allow these hydrants to be connected to its mains, for reasons 
which it carefully keeps to itself. Fortunately for you, you are 
not under the dominion of a water company in Liverpool. 
Hydraulic power in London.—Hydraulic mains between Black- 
friars and London Bridges, on both sides of the river Thames, have 
been under pressure since November, 1883, and in a few weeks 
extensions as far west as Victoria Station will be completed. The 
main pumping station is on the south side of the river, and the two 
sides of the river are united by two mains carried across Southwark 
Bridge. There are four 6in, mains carried from the ae eee 
at Blackfriars, two of them to serve the City and West End, and 
two quite independent for the service of the southern district. 
All these mains are in communication with the two accumulators 
at the pumping station, and at present these are the only accumu- 
tors in use. Each pair of mains is laid in circuit. There are 
main stop valves on the line about every 400 yards, so that any 
icular length of 400 yards of main can be isolated without 
interfering with the supply over the rest of the system. , This is a 
most important matter when repairs have to be effected. By get- 
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ting down to the defective joint and taking out one pipe a 
temporary repair can be effected in two or three hours, and a new 
pipe inserted during the night after working hours.“ We have so 
far had very few failures, but the few we have had have shown 
that a bad pipe can be removed and a new one inserted in from six 
to eight hours according to the character of the paving. In laying 
long lengths of mains of this character with bolted flanges and sub- 
ject to the large number of irregular bends and deviations required 
to avoid obstructions in the line of main, it is a very difficult 
matter to avoid undue straining of the flanges in bolting up, 
and what failures in pipes we have had have been either 
due to initial strains of this character or to settlements in the 
ground, The mains will, however, stand a considerable amount of 
settlement without any further result than a slight leakage. There 
was a curious instance of this in the autumn of last year. The 
Metropolitan Inner Circle Completion Railway was nearly finished, 
and it was found that water was getting into the tunnel. The 
water mains were examined but nothing appeared to come from 
them, when it was suggested that it might be from our mains, 
We were aware that there was a leak somewhere and were 
about to localise it when the intimation reached us. On examin- 
ing the pipe, which was laid in made ground, we found that a 
quantity of ballast had sunk and left the pipe unsupported at the 
joint, and the pipe in sinking had allowed the joint to open 
sufficiently tu create a leakage, but without any break, notwith- 
standing that this joint had been so tightly e that there was 
no escape at a pressure of 1000 1b. on the square inch. This instance 
serves to show that there is a considerable amount of flexibility in 
these hydraulic mains. While on the subject of leakages I may 
mention one or two other curious experiences we have had during 
the past eighteen months. In one ~— on the main, in Carter- 
lane in the City, we found a slight leakage was going on, and, on 
examination, a fine stream of water was seen coming from a joint, 
When the pipe was removed it was seen that the spigot of the 
joint had a fine slot in it about jin. long and jin. wide. This 
joint had been quite tight under the test pressure which had been 
applied twelve inonths before, and the slot was not then existent. 
Its presence is to be accounted for by a very slight flaw in the 
metal through which the pressure finally forced its way, and 
having effected a y ge, like a nibbling mouse had industriously 
proceeded to enlarge it, until the volume escaping directed atten- 
tion to the circumstance, and its further ravages were wore 
checked. Another curious instance of a leakage occurring was in Hol- 
land-street, Southwark. This leakage commenced suddenly and came 
at once through the paving, and it was assumed that a pipe had 
broken. However, this was not the case—the pipe being perfectly 
sound and good. ‘The cause of the leak was that the gutta-percha 
| that forms the joint had been a little too large in diameter, 
and had not fitted perfectly in the recess. The excess of length in 
the gutta-percha ring had bulged into the pipe and formed a a 
This joint was in the first length of main laid in London. It 
was made in February, 1883. It passed the test of 1000 lb. pn 
sjyuare inch, and continued under pressure until November, 1884, 
quite tight, when one morning, without any apparent cause, it 
suddenly developed a leak of sufficient amount to come through 
the pavement. The gutta-percha ring was intact as first put in, 
and the fact, as far as I can see, is only to be accounted for by 
vagaries of the spirits. I have been on more than one occasion taken 
to task for ate ogy Rene J pipe to such a high test as 2500 lb. per 
square inch—the thickness of the 6in. pipe being 14in.—and 
further requiring that this test shall be applied for some time 
without any sweating. Such an experience as that in Carter-lane 
which I have just related—and I could name others of somewhat 
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similar character—is a proof that such tests are absolutely neces- 
sary to insure a successful installation. A diagram of the water 
pumped into the mains of the London Company shows in October 
a very marked rise in the delivery, followed by a rapid fall. That 
rise was almost exclusively due to the two small leaks in Cannon- 
street and Carter-lane, and I cannot state any fact that will more 
conclusively show that the absolute integrity of the main is the 
most important factor in the successful working of a hydraulic 
power supply company. This being so, no consideration within 
the limits of what 1s practically possible should stand in the 
way of obtaining what is desired. We may, I think, con- 
gratulate ourselves, considering the small experience available 
as to the behaviour of hydraulic power mains in crowded 
streets, on the results obtained in London, for with eight 
miles under pressure during nine months of last year, the first 
working year of supply, we had no failure. I attribute this 
success largely tu the assistance I have had in carrying out these 
works from my colleague, Mr. Corbet Woodall, M. Inst. C.E., who 
has had so large an experience in gas supply, and also to the care 
exercised by our chief assistant eye fr. G. Cochrane, now 
the company’s superintendent. All the hydraulic pipes I have 
seen broken, whether under test with flanges bolted on, or in the 
main as laid, have parted at the flange. It seemed to me that 
even though breakages were of very rare occurrence, it would, 
nevertheless, be desirable to strengthen, if possible, this weak 
place. The most obvious way was to thicken the flange, but this 
was already too thick, as shown by the fact that in the flanges 
broken the metal in the thickest part of the flange was gene- 
rally faulty, due, as is well known, to the difficulty of getting 
portentlg sound castings with sudden and large variations of 
section. I was led, therefore, to design a new form of joint, 
putting a considerable projection on the pipe beyond the flange, 
the spigot and faucet being formed on this projection. The prac- 
tical effect of this is to increase the depth of the flange without 
increase of its section at the junction with the pipe. I hada 
number of similar pipes, with the old and improved flanges, made 
and tested to destruction with flanges bolted on, and the mean of 
twelve experiments gave the following result :—With old form of 
flange, breaking strain, 3300 1b. per square inch ; with new flange, 
5030. per square inch; increase of ultimate strength of new 
flange, 52 per cent. In all the larger sizes of pipes we 
have, on the strength of these results, adopted the new form. 
The main valves used are of the balanced type of lift valve, with 
a@ waterway the full area of the pipe. The balancing is accom- 
plished by the insertion of a small controlling valve 14in. 
diameter inside the large valve, the only work to be done by the 
turneock heing the raising of the small valve and tlfe dead weight 
of the main valve, By this means a Gin. valve which is pressed 
upon its seat with a pressure of 28 square inches x 700 lb. =8'8 tons, 
can be manipulated with ease with one hand on a 12in. lever. The 
chief novelty in the arrangement is the method by which the valve 
remains balanced on whichever side of the valve the pressure is 
admitted. This is an important consideration when the valve has 
to be used on a circuit main with the water sometimes flowing in 
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one direction and sometimes in the other. The engines used at 
the main pumping station possess several points of novelty. The 
considerations which influenced me in their design were (1) 
the use of three-throw pumps ; (2) direct connection between the 
pump plungers and the piston ; (3) the compound principle in the 
steam cylinders ; (4) the facility for starting; (5) the saving of 
space occupied. The centre cylinder is high pressure, 19in. dia- 
meter, 2ft. stroke ; the two outer cylinders, low pressure, are 25in. 
diameter, the pump plungers are 5in. diameter, and the quantity of 
water delivered into the accumulators under trial was 296 gals. per 
minute. The work stipulated for was 140,000 gals. in ten hours, the 
actual quantity pumped being 156,480 gallons, or an average 
of 260 gallons per minute. The engines are fitted with surface 
condensers and air and circulating pumps, the condensing water 
being obtained from and returned to the reservoir tank forming 
the roof of the engine house. The automatic starting gear for the 
engines consists of a bye-pass valve admitting steam direct to the 
low-pressure cylinder. This valve is opened by the accumulator 
on its commencing to fall, through the medium of a small hydraulic 
ram connected to the steam valve. As soon as the engine begins 
to move it pumps a small quantity of water into this hydraulic 
cylinder, reversing the motion and closing the valve. These 
engines will stop and start in any position, make a single revolu- 
tion, and stop again.* I do not know any type of engine which so 
well fulfils the conditions required in a hydraulic pumping engine, 
where space is valuable and coal expensive. The advantages are no 
doubt gained at the cost of some additional complication of parts 
and increase of first outlay over older types, but the use of a three- 
throw pump when working at such pressures as 700 1b. on the 
square inch is an immense advantage. Compare the piston and 
plunger pump—the usual form of pump for hydraulic power pur- 
poses—to deliver the same quantity. There are the same number 
of pump valves in each case, but the suction valves are G4in. 
diameter in the piston and plunger, and only 5in. in the three-throw 
pump. The water in the suction pipe to the two pumps has to be 
stopped twice in the revolution; in the three-throw pump there is 
a continuous flow, and altogether the vertical three-cylinder and 
three-throw pump combination gives a better balanced engine and 
flow of water than can be obtained on any other system with which 
I am acquainted. The indicated horse-power of the engines in 
London gave a maximum of 205-horse power and 84 per cent. of 
efficiency in water pumped, the consumption of small coal in 
Lancashire boilers with Vicars’ stokers being 2°4lb. per indicated 
horse-power, and the weight of steam 20°7 lb. per indicated horse- 
power. The temperature of the condensing water at the end of 
the run was 98 deg. The delivery of the pumps was measured 
from the tank reservoir for one hour, and for the remainder of the 
ten hours’ run the water was passed back to the tank after being 
pumped into the accumulators. The boiler pressure used is 80 lb. 
per square inch, The accumulators are two in number, 20in. 
diameter, 23ft. stroke, loaded to 7501b. per square inch, and the 
general condition of the eight miles of mains and valves, and the 
valves and machinery worked from the power supply on consumer's 
premises is such that the pressure has been kept up through twelve 
hours on a Sunday with 290 revolutions only of the engine, 
including in this the use of the power in the lifts in the Parcel Post 
Department of the General Post-office, and by every other con- 
sumer who may have used the power during the time. At an 
earlier period of the undertaking, with six miles under pressure, 
the accumulator has been known to remain up from Saturday night 
to Monday morning. A test of this kind, owing to existing con- 
ditions of working, is now impracticable, but it will often happen 
that there is hardly any perceptible motion in the accumulator 
for a few minutes at intervals with the engines standing. 
The water used in the system is taken direct from the Thames 
at the station at Blackfriars. As you can well understand, the 
water in this condition is quite unsuitable even for power 
supply, and it was a grave question with us what method of 
purification we should adopt. In Hull the principal impurit 
of the water consists of a fine soft alluvial mud, which, wit 
the limited quantity required daily, has been easily dealt with 
by a settling tank and subsequent filtration through a bed or, 
rather, partition wall, of coarse gravel. This method was 
inadmissible in London, owing to the a that would have 
been required. We accordingly determined to adopt some system 
of mechanical filtration, and finally selected the ‘‘Thames” filters, 
in which sponge is used as the filtering material. There are 
four distinct filters arranged in two pairs. Each compartment 
has within it a movable diaphragm or perforated piston, fitted with 
a piston-rod attached to a hydraulic piston above each pair of 
filters. A pressure of about seven tons is maintained upon the 
hydraulic piston by the accumulator pressure, and sufficient sponge 
is inserted through suitable doors into the compartment until there 
is a layer of about 1ft. of compressed sponge 4ft. 6in. in diameter. 
The water from the Thames is pum by centrifugal pumps or a 
pulsometer into a tank, divided into compartments, over the 
engine-room, designed, when on to contain 100,000 gallons. 
The water to be filtered is drawn from either of the three compart- 
ments of this tank, and passes through the filters by gravity intoa 
filtered water tank, of about equal capacity to the unfiltered tanks, 
also divided into compartments, fixed over the boilers, but 7ft. 
below the level of the unfiltered water tanks. After its passage 
through the sponge filters it passes through a small bed of vegetable 
charcoal, 18ft. by 12ft. 3in. by 9in., which both brightens the 
water and stops any little impurities that may have 
through the sponge. Two or three times in twenty-four hours 
it is necessary to clean the filters. To do this all that is 
required is to shut off the unfiltered water, and open a com- 
munication to the drain—the flow of water being then reversed, 
and the dirt washed out of the sponge. At the same time the 
hydraulic piston and diaphragm are set in motion, alternately 
compressing and releasing the sponge, the action being precisely 
the same as when cleansing a dirty sponge by hand. From 
time to time fresh sponge is added of a value of 28s. per cwt., 
and so far the cost of maintenance has been trifling. ‘The chief 
objection to the system is that the efficiency of the apparatus 
depends very much on the care with which it is worked by the 
ttendant. The quantity filtered by the four presses is 10,000 
gallons per hour. The water after filtration is, of course, quite 
ae e for drinking, but is sufficiently pure for power 
supply. 
he boilers are of the Lancashire type, fitted with Vicars’ 

mechanical stokers, with self-feeding hoppers, and Green’s econo- 
miser, the stokers and economiser being driven by a small 
Brotherhood hydraulic engine bolted to the boiler-house wall. We 
have found that this method of driving is both convenient and 
economical, for the speed of the whole apparatus is varied by 
opening or closing the stop-cock of the engine, and the hydraulic 
engine will run equally well at two or three or fifty revolutions a 
minute. Less coal is burnt when the hydraulic engine is at work 
than when et is driven from the donkey engine. I should 
add that in addition to the stokers and economiser, the little 
hydraulic engine with 3in. cylinders and 3in. stroke also drives a 
lathe in the repairing shop. At the pumping station at Falcon 
Wharf, therefore, there are two novel and successful applications 
of hydraulic power, the direct-acting combined engines and presses 
—as I may call them—for the filters, and the hydraulic stoker 
gear. On the quay outside the boiler-house is a double power 
movable crane, used for landing and storing ea em from barges. 
This crane has a novel arrangement of double power. One valve 
and lever controls both powers, and there is only one moving ram 
and no piston. The cylinder and rams are arranged like the upper 
— of the balance cylinders in my hydraulic balance lifts. 

‘here are some interesting historical iati ted with 
Falcon Wh There is an old house on the site, supposed to be 
some 200 years old, which has been renovated by the company, 
and is now occupied for its offices, This house is stated to have 
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been the residence of Sir Christopher Wren during the contruction 
of St. Paul’s, of which a very fine view can be obtained from the 
top of the new accumulator tower. Before Sir Christopher Wren’s 
time Falcon Wharf was the site of the Falcon Ina, in the neigh- 
bourhood of the old Globe Theatre, of Shakespeare’s time, and the 
great bard is supposed to have had many a frolic where the pump- 
ing engines now stand. I think you will agree with me that the 
present use to which the site has been applied is not unworthy of 
the traditions of the past. Blackfriars is not the only pumping 
station for the hydraulic power supply. There is a small supple- 
mentary station in the neighbourhood of Wood-street, in the City, 
and about two miles slong the line of main from Falcon Wharf. 
In the City, the land is so enormously valuable that it is necessary 
to economise to the utmost the space occupied by machinery, and 
there is nothing of special interest in the machinery which is used 
at this station, excepting the fact that duplicate boilers, pumping 
engines of 40-horse power, and an accumulator 18in. diameter of 
ram, 20ft. stroke, with coal bunkers, tanks, &c., and a lift to the 
street level are all placed within a space of 29ft. by 15ft., and all 
except the upper portion of the accumulator is underground—the 
upper part of the building being let for business purposes. This 
station was originally intended to serve as a centre of supply to a 
number of large warehouses in the neighbourhood, recently rebuilt 
after the great fire of two years ago. Owing to the Corporation of 
London, in the first instance, giving leave to the company to extend 
its mains in this direction, and subsequently, to the extended 
powers granted to the company by Parliament during last year, no 
independent centre of supply has been needed, and it now forms 
_ of the general system. There is another pumping station at 

ensington, which is altogether a new departure. This station is 
placed on the estate now known as Kensington Court, but formerly 
famous as that white elephant, called Kensington House, erected 
by Baron Grantas his “‘ hotel.” ‘The house has been pulled down, 
aud on its site and the surrounding seven acres of ground some 
seventy private houses are being built ; thirty of them are already 
about completed, and each is fitted with a hydraulic passenger 
ram lift in place of a back staircase. These lifts will all be worked 
by the Hydraulic Power Company, from its special station on the 
estate, at a fixed charge to each tenant per annum, the amount 
varying according to the number in use, and the minimum being 
£16 per annum. The charge includes the inspection and main- 
tenance of the lifts. The lifts are so arranged that any occupant 
of the house can use them without an attendant; they can be con- 
trolled from either inside or outside; the doors of the lifts are 
interlocked with the controlling gear, so that no door opening into 
the lift well can be opened until the lift is stopped at that door, 
and until the door is closed the lift cannot be worked ; the lifts can 
be automatically stopped at any desired floor. At Kensington 
Court the water after being used is returned to the pumping 
station. The pressure used on the estate is 400 1b. per square inch. 


(To be continued.) 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 7th. 

THE States have passed quietly from the Republican to Demo- 
cratic control for the first time in twenty-four years. The new 
President, though not a brilliant or parti ly able man, has the 
qualities which will endear him to the hearts of the masses 
of the people — namely, doggedness and persistency, which 
is admired more than brilliancy. The new Administration promises 
no new policy, such as alarmed the country four years ago, when 
the then new Administration stepped into power. The people want 
no experiments—no brilliant statesmanship; but want the least 
possible legislation, and the least interference with all business 
matters. A number of pieces of legislation were to have been 
pushed to ym prone this session, at the urgent requests of the 
commercial and manufacturing interests. Nine thousand Bills of 
all kinds were introduced, and less than one hundred became laws, 
and many of these were of a trifling character. The great business 
interests were neglected. No Bankruptcy Act was passed; no 
silver legislation was reached; a host of important Bills were 
pigeon-holed, all of which will come out at the next session of 
Congress. The tariff will be one of the new issues. Friends of 
both high and low duties are now laying the foundation for an 
active campaign, and it is probable that one of the most active 
tariff campaigns will be prosecuted in Congress. 

The railroad interests are —_- @ very conservative course, 
buying the least possible, and insisting on the lowest prices for 
material. Rumours prevail of steel rails having sold at 25 dols. 
per ton. There are inquiries on the market this week for spiegel 
and Bessemer, and large sales are likely to take place. Several 
thousand tons of bridge iron will be ordered before the close of 
this month, for delivery in early summer. The blast furnace 
industry of Pennsylvania is suffering severely from Southern com- 
petition. The bar mills throughout the West are working in a 
general way about one-half time. Manufacturers of plate iron, 
sheet, and pipes are working less than full capacity. There is no 
upward movement in prices probable. 

The agricultural interests are looking about them for a larger 
export trade. The cultivation of cereals on the Pacific slope, and 
throughout the interior of the north-west, has been extended very 
largely within a year or two, by reason of the facilities afforded 
for the shipments of grain by the construction of long lines of 
railroad through those rich agricultural regions. A line of steamers 
is to be chartered to run between Mexico and Liverpool, in connec- 
tion with the Southern Pacific Railroad, which is designed to handle 
the products of the Pacific slope. The purpose of this departure 
is to avoid the long sail around Cape Horn. 

The lumber interests are preparing for a very active year. The 
centre of the lumber interests is Chicago, and according to tabula- 
tions just completed, there were received last year at that point 
1,800,000,000ft. of lumber, 900,000,000 shingles, and 75,000,000 
laths. Present stocks on hand are nearly 50,000,000ft. These 
stocks will be largely augmented by spring arrivals. 

Broadway in our city—which is a narrow way, and unfit for the 
railway scheme which is now seeking to monopolise that thorough- 
fare—is likely to be obstructed by a double-track railroad, for the 
transportation of passengers from the Battery to Fourteenth-street. 
The property owners are fighting this measure, and are supported 
by the Board of Trade and Transportation. 

Fires are unusually numerous and destructive. The ruins for 
February foot up 203, and the total loss 10,000,000 dols., in the 
United States and Canada. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From_our own Correspondent.) 

IRONMASTERS could not on ‘Change in Birmingham to-day— 

Thursday—quote to customers, with the same amount of assurance 

which they did a week ago, the probability of a war with Russia 

as a reason for asking firmer prices. The more pacific aspect of 
political affairs did not, therefore, improve the market. Yet busi- 
ness was kept from wearing so depressed a tone as would other- 
wise have been observable by the expectations which exist of 
further early demands on account of the operations in the Soudan. 

Ironmasters who are in a position to roll strip iron of wide sections 

anticipate that they will be amongst the first to benefit. 

The orders on offer, whether for home or foreign account, are 
insufficient to provide anything like full employment for the works, 
and four days a week is, perhaps, the average. Sheets continue to 
be best called for, but even these mills are running very irregularly. 
Messrs. W. Molineux and Co., sheet makers, have, however, this 
week re-started the forge at the Capperfield Ironworks, which they 
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recently purchased from the Chillington Iron Com; and in a 
few po ee will also set the mills going. Prices ‘sheets are 


very varied, and the tendency is downward. Merchant singles are 
a at under £6 10s., working-up doubles may be had at £7 to 
5s., and lattens at £8 to £8 5s. 

Galvanised sheet makers are still unable to give a good account 
of the demand, but certain of them are making consignments 
to Australia and South America. Galvanised sheets of the Red 
Star brand are quoted £11 15s. for 18 and 20 gauge, £12 5s. for 
24 g., £13 15s. for 6 g., and £14 15s. for 28 g. Sheets of the 
Lion brand are 10s. per ton more. Close annealed and cold- 
rolled galvanised flat sheets of the Woodford Crown brand are 
quoted £15 for 18 and 20 g., £16 for 24 g., £18 for 26 g., and 
£19 for 28 g.; best ditto, tinned, of the Anchor brand, are £17 
for 18 and 20 g., £18 for 24 g., £20 for 26 g., and £21 for 28 g. 

The requirements of Australian buyers chiefly relate to bars of 
best and medium descriptions, and to hoops. Orders for India are 
here and there heavier than a month or two back. The South 
American business in bars is of an average character, though the 
demand is largely confined to the cheaper qualities. The North 
American trade in bars is exceedingly limited, but orders are 
arriving ; pretty freely for best sheets. 

The £7 10s. quoted for marked bars is in actual business confined 
to one or two firms. Branded iron of quality can to-day be 
plentifully had at £6 10s. Ordinary are £6, and common 
range down to £5 10s. and £5 5s. Common hoops are to be pur- 
chased at £6 2s. 6d. to £6 5s., though some makers demand £6 10s. 
to £6 15s. Angles are £5 17s. 6d. per ton. 

Pig iron is tame alike in native and foreign sorts. Stocks in the 
hands of Staffordshire makers are increasing, and as a result, a 
few firms are now either blowing out or damping down furnaces. 
Messrs. Groucutt, of Moxley, are amongst the firms who have 
just blown out, and Mr. D. Kendrick, of the Willingsworth 

urnaces, has damped down. One or two of the Dudley makers 
are also blowing out. Thus South Staffordshire is following the 
example which I last week reported had been set by some of the 
Midland pig makers. By consenting to a revision of wages, the 
blast furnacemen at one or two other important Staffordshire con- 
cerns have for the present prolonged the operation of the furnaces. 

Prices are no stronger on the week. -mine pigs are 55s. 
to 60s., part-mines are 42s. nominal, and cinder sorts, 35s. to 
36s. 3d. per ton. Hematites are quoted 55s., but less money is 
taken. Northampton pigs are plentiful at 39s. at stations, and 
Derbyshire at 40s. to 41s. per ton. 

Coal remains very depressed. Furnace sorts vary from 8s. to 
10s. Best forge qualities are 7s. 6d.; and i » 6s. 6d. to 
5s. 6d. long weight. There is renewed talk this week of the 

ity of reducing wages. Already certain of the North Staf- 
fordshire owners are demanding a 10 per cent. reduction, and inti- 
mate that they will cease working if it is not conceded. Indeed, 
two or three North Staffordshire concerns where ironstone figures 
largely in the output have, I am informed, resclved to continue 
producing no longer under any conditions of the labour market, 
and have just shut down their pits. Unremunecrative prices are 
the cause. 

Ironmasters are hoping that a fair solution of the difficulty which 
has been originated by the new Bills of the chief railway com- 
panies—that design the increasing of maximum rates, and which 
aimed at the legalising of terminal charges—will be arrived at by 
the mixed committee which the Board of Trade has been instru- 
mental in devising. At all events they trust that the outcome 
will be much less unsatisfactory to traders’ interests generally than 
would have followed upon a fight in the usual committees. Through 
the different organisations formed for the purpose of giving forcible 
expression to the views of the traders of this district, fighting 
action will continue to be taken. 

Good contracts continue to be booked in some directions by the 
constructive engineers and roofing manufacturers. I understand 
that within the last few days the order has been secured for this 
district for the roofing of the new shopping in connection with the 
New South Wales Railway, Australia. The iron roofing fora —_ 
drill hall at Liverpool has recently been sent away from the wor! 
at James Bridge of Messrs. Carter, Ford, and Co., who figure among 
the local manufacturers who remain well e ed, In their boiler 
yard this firm have lately constructed boilers for Norway, Buenos 
Ayres, and other export markets. 

i in Birmingham and South Staffordshire speak with 
satisfaction of the increased favour with which steel is being 
regarded by consumers for bridge and pier and similar work. They 
are more and more adopting the view that steel will certainly 
steadily, if not rapidly, supersede iron in such erections. The 
leading constructive concerns hereabouts are employing alike 
Bessemer, Siemens, and basic steel, and they report in gratifying 
terms of the behaviour of even the last-mentioned material. A 
few days ago a director of one of the largest engineering establish- 
ments told me that, after carefully watching the basic steel sup- 
plied to them by the Staffordshire Steel and Ingot Iron Company, 
he had no hesitation in pronouncing it admirable, and of regular 
quality. Steel is also being employed more extensively than 
hitherto by the boiler engineers in their manufactures intended to 
bear a high pressure. 

It is hoped that some of the work that the Bombay, Baroda, 
and Central India Railway Company is about to give out for 
wheels and axles, road and brake van ironwork, bearing springs 
axle boxes, crank axles, centrifugal pumps, and the like, may fall 
to this district. An attempt, too, is being made to secure for 
local makers the nuts and bolts inquired for by the Madras Rail- 
way Company in ction with their new steel rail contract. 
The horizontal condensing engines and double-acting pumps and 
gearing, needed by the City of Ely Local Board, may possibly 
come to engineers hereabouts. The supply of 14,600 of 12in. 
cast iron socket and sipgot pipes, required by the same buyers, would 
be a welcome item for some of our pipe founders. 

Negotiations are still proceeding between certain of the wrought 
iron tube firms and authorities in London, which it is believed will 
issue in a considerable addition to the pipe contracts now under 
execution. Mr. John Brotherton, of the Imperial Tube Works, 
Wolverhampton, is understood to have received an inquiry concern- 
ing the supply of some forty miles of the pipe line, but up to the 
present the order has not been definitely booked. A new plant 
which Mr, Brotherton has just completed at a heavy expenditure, 
and which will allow of a considerable addition to his present pro- 
duction, places the firm in a good position for executing work for 
yo hich have bee leted di hi 

ong the orders whic! ve been comp uring the past 
week or two on account of the Soudan, signalling ironwerk for the 
Suakim-Berber Railways figures. In their chain and anchor 
department Messrs. Noah Hingley and Sons, Netherton, have 
benefitted by the necessities of the Government. . 

The vice and anvil trade is not in a ee ere condition. 

Two new economical gas puddling furnaces which are in opera- 
tion at the Wilden, Swindon, and Wolverhampton Works of 
Messrs. E. P. and W. Baldwin, best sheet iron makers, were 
brought before the Institute of Iron and Steel Works Managers 
at Dudley on Saturday by Mr. W. Farnworth, the manager of 
the Swindon works of the firm. Mr. Farnworth said the first 
was patented by Mr. Felton for use in sheet and tin-plate mills. 
The furnace had no grate-bars, but the fuel was placed in a 
chamber with a hanging bridge, to admit of air Fy and for 
the fuel to remain behind and become partially decomposed. 
Air was mixed with steam in the use of the furnace, and the 
results were steady, clear, softening flames, with perfect control. 
The second was a furnace patented by Mr. Felton and himself, in 
which bars were used, Ay the air was mixed more thoroughly 
with the gas than in the other by means of ae formed at 
the top, and the fuel was retained whilst the ashes were removed. 
Facilities were given for this removal and for that of clinkers, 
thereby giving ae ee. The gas generators had been brought 
as close to the as possible so as to secure the heat, 
and in lieu of regenerators the air was heated by means of the sides 











of the generators and the spent of the furnace. Mr. Farn- 
worth stated that the quantity of iron gaiet by his furnace in 
six turns was 11 tons 2cwt. 12lb. The furnace had been got ready 
on a Monday morning, and 3 tons 4 cwt. 121b. of puddled iron had 
been turned out on a consumption of about 19 cwt. of 

The Birmingham Tram and Omnibus Company has this week 
determined to apply to Parliament for power to authorise the con- 
struction of tramways in Birmingham and certain adjoining 
districts. The chairman expressed the opinion that steam as a 
motive power for tram-cars will be amen in a few years. 

A ing to Mr. W. Woodall, M.P., who has just expressed his 
views in North Staffordshire, there is ‘‘a levelling process” going 
on all over Europe. The longer hours of the continental workmen 
are being reduced, and their lower wages are being raised. The 
competition of the future will consequently, in his opinion, be a 
matter of skill, and the race would be won by the country which 
devoted itself most intelligently to the cultivation of its people, 


and especially of its youth. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—A stagnation of demand still characterises all 
branches of both the iron and the coal trades of this district, and 
prices continue weak. Both finished iron works and collieries are 
on short time, and it is only in exceptional cases that they are 
working more than four days a week, whilst the prospect of any 
improvement in trade seems to be no nearer than ever, Here and 
there orders in connection with Government contracts have given 
a little more activity to ironworks, and in railway plant there is 
rather more doing, but the general trade does not improve, the 
tendency in some branches of engineering which have hitherto 
been well employed being, if anything, towards lessened activity. 

There was again but a very slow business doing on the Man- 
chester iron market on Tuesday, and it was only in exceptional 
cases that trade was not reported as extremely dull. In pig iron, 
where any business is done it is still at excessively low prices, with, 
if anything, a weaker tone in the market. Lancashire makers are 
now open to take 40s. for forge and 40s. 6d. for foundry, less 24, 
delivered equal to Manchester, but they are still undersold by 
district brands, which in some cases can got readily at 39s. 6d. 
to 40s. per ton, less 24, delivered here, although one or two of the 
leading makers would probably not be disposed to accept figures 
quite as low as this. 

For manufactured iron quoted prices remain on the basis of 
about £5 10s. for good qualities of bars delivered into the Man- 
chester district, but = is little venue o- ms —— os the 
average selling price being practically about s. 6d., with hoops 
about £5 17s. td, and set g made sheets £6 17s. 6d. to £7 per ton. 

Comparatively little change is noticeable in the condition of 
employment in the engineering branches of industry. The reports 
of the engineering trades union societies in some cases show 
a slight increase, and in others a small decrease in the 

ber of bers receiving out-of-work —— but gene- 
rally employment may be said to remain fairly steady on 
about the same basis as a month ago. The slight improve- 
ment shown recently in the reports from some of the shipbuilding 
districts appears to be maintained, fairly good orders having been 
secured at Barrow ; but the stationary engine building trade con- 
tinues to fall off, and in some of the Lancashire districts is very bad. 
Locomotive builders in the’ Manchester district are still well em- 
pave. but in this branch of trade there appears to be a check so 
‘ar as the weight of new orders giving out is concerned, and railway 
rolling stock builders, with the exception of one or two firms, have 
no great amount of work to look forward to. Amongst cotton 
machinists there is, if anything, a rather more hopeful tone. 
Although there is not as yet any great actual influx of new orders, 
activity is again showing itself both in home and foreign work. 
Special tool makers, and firms with an acknowledged reputation, 
are fairly busy, but in the heavy tool branches trade is generally 
quiet, and this is especially the case in the North of England. 
The large boilermakers in this district are tolerably well off for 
work, but where there are boilers to let the competition is so keen 
as to indicate an absence of any real activity generally. 

Messrs. Collier and Co., of Salford, are building a massive and 

werful self-acting sliding and surfacing brake lathe, specially 

esigned for finishing marine, locomotive, and other crank shafts. 
The bed of the lathe is 5ft. Gin. wide, and of sufficient length to 
admit 24ft. between the centres; the height of the centres is 30in., 
and the gap to swing the work when fixed in centres 8ft. 2in. 
diameter. The fast headstock has single, double, and treble 
oe gearing, and is fitted with a steel spindle 7in. diameter in 

t neck, aap hy parallel gun-metal bearings, and at the end 

the headstock is fitted with reversing gear. The face-plate is 
8ft. diameter, and the loose headstock is fitted with a sliding steel 
spindle 4in. diameter. The bed is fitted with two ordi car- 
oe and compound slide-rests, self-acting by screw, for sliding 
and surfacing; also with two special carriages and narrow rests at 
the back, for turning inside the sweeps of crank shafts, self-acti 
by screw, for sliding and surfacing. Each carriage is provided wit 
quick hand traverse along the bed by rack and pinion, and the 
total weight of the lathe complete will be about 35 tons. 

A powerful steam fire-engine, which has been built for the 
Britannia Mill, Oldham, by Mr. John Wolstenholme, of the Albert 
Works, Radcliffe, was put through a series of trials at the above 
mill on ne In this engine the steam cylinders are 22in. 
the water cylin 8in. diameter, and the stroke 24in., the full 
working capacity being 60,000 gallons per hour, which can be deli- 
vered through sixteen jets. The working of the engine are 
constructed entirely of wrought iron and steel, and the cranks, 
which are of locomotive pattern, are set at quarter centres to give 
a continuous and steady stream of water. The engine is provided 
with ample sized air vessels on both suction and delivery, fitted 
with improved self.acting air-feeders, and also with a large wrought 
iron receiver, to which the hose valves are attached. The whole 
of the water and hose valves, which are also supplied by Mr. 
Wolstenholme, are of the sluice type, giving an unobstructed 
passage to the water. During the course of the trials, which were 
of a very satisfactory character, a dozen hose pipes were, after an 
alarm had been sounded, attached to the hy: ts, and in a very 
few moments were playing considerably higher than the roof of the 
mill, which is a ding five storeys high. Another test was 
jecting a column of water above the top of the mill chimney, which 
is 75 yards high. For this purpose two hose pipes were connected 

a breeching to obtain the requisite supply and this was delivered 
r heties a l}in. jet at a pressure of 2251b., the water passing clean 
over the chimney top. I may add that the engines have been 
tested, and will work up to lb. on the square inch, and Mr. 
Wolstenholme has other engines in progress for several of the mills 
in Oldham. 

The Manchester Association of Employers and Foremen con- 
tinues to make steady growth in the direction of increasing mem- 
bership, and at the quarterly meeting on Saturday, Mr. W. H. 
Bailey, the president, in the chair, two new life honorary members 
—Mr. = ~ Peacock, of the Gorton Foundry, Manchester, and 
Mr. Wm. Potter, of the Clarence-street Works, Cheetham—nine 
annual honorary and ten ordi mem 
next meeting, Mr. Kea, of Manchester, has undertaken to read a 

ron ‘ ines, as a Motive Power.” 
the coal trade a moderate demand is kept up for house fire 
classes of fuel, but the common classes of round coal for iron- 





making and steam purposes still move off very slowly, and are 
becoming quite a in the market, with sales pushed at 
extremely low . The average prices at the pit mouth 


remain at about 8s. 6d. to 9s, for best coals, 7s. to 7s. 6d. for 
seconds, and 5s. 3d. to 5s. 6d. for common coals; but there is a 
good deal of underselling, and to move away stocks which are con- 
tinually accumulating at many of the collieries ial quotations 
are made altogether irrespective of list rates, and prices generally 


bers were elected. At the | S' 





have a downward tendency. Engine classes of fuel continue onl 
in very moderate demand, but the present limited supplies of desk 
are moving off fairly well, and at the pit mouth prices remain at 
about 4s. 6d. to 5s, per ton for burgy and 2s, 9d. and 3s, for 
common, up to 4s, ton for the better qualities of slack. 
In shipping a little more activity is reported in some cases, but 
+ ane trade continues very quiet, with prices for steam coal 
elivered at the high level, Liverpool, or the Garston Docks 
ranging from 6s, 9d. to 7s. 3d, per ton. 
Barrow.—The chief feature in the events of the week is the 
ae. poner ha ee A een that the capitalists “ 
w are considering the expediency of inaugurating new works 
at Barrow for the rolling of steel plates. The shipbuilding trade 
at Barrow has been severely handicapped for years by the carriage 
of plates, &c., and now that steel is coming to the front for 
shipbuilding » and as Furness is one of the chief centres of 
the steel ici. the manufacturers of the district are determined to 
produce, either at new works or at existing works, the plates 
ene for shipbuilding and boiler-making p in the district, 
and probably to compete in the open market with other makers of 
plates. The business doing in steel is not at present active, and as 
makers of rails are finding they will not be able to keep their 
works fully employed in the manufacture of rails, for which 
there is no ing demand, they are naturally turning their 
attention to other matters, and of late years they have not only 
extended their general trade in merchant steel, but have also 
et pe a —— in * pene ae made in bars - mat —, 
and medium quality, with specifi tages of carbon; an 
this class of steel has been found so ter and cheap, compara- 
tively speaking, that a fair trade has been established, and this is 
likely to extend. The addition of plate rolling on a large scale to 
existing branches of industry cannot but have a very satisfactory 
effect on the trade of the district. Pig iron remains in quiet demand, 
with mixed Bessemer samples at 44s. per ton net at works. Ship- 
builders are likely to be much better employed. Iron ore and coal 


quiet. Shipping very dull. Engineers are fairly at work in the 
general rare and there is a better outlook in the marine engi- 
neering branch. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tus week the bulk of the notices to the miners in South and 
West Yorkshire have been given out, the majority of the employers 
having only to give fourteen days’ notice. Curiously enough, the 
British public does not seem to believe there oy to y 
strike. It expresses its unbelief in a practical fashion by refusing 
to lay in extra supplies. Even the large London merchants and 
other leading consumers do not order coals for stock. There is no 
modification of the attitude of employers and employed to account 
for this sanguine opinion on the part of the public. Every 
utterance on both sides expresses increased determination to resort 
to extreme measures. 

Messrs. Newton, Chambers, and Co., Limited, have given their 
hands, numbering 1800, fourteen days’ notice. They are employed 
at the Thorncliffe, carga. 1 and Rockingham collieries, from 
which the metropolitan merchants receive the largest supplies of 
house coal sent by any colliery company by rail. What has excited 
more surprise is the decision of the firm to blow out their large 
blast furnaces at Thorncliffe Ironworks. These furnaces have been 
in operation since 1873, producing about 600 tons of the well-known 
Thorneliffe brand of pig iron per week. The workmen are specu- 
lating whether the firm contemplates a reduction of wages in the 
iron trade as well, 

‘The Shettield Chamber of Commerce is joining with the Cutlers 
re en in promoting two important objects—the prevention of 
the fraudulent use of the word “‘ Sheffield ” on foreign productions 
with the intention to deceive the buyer, and the promotion of the 
Master Cutler’s Scheme for an Industrial Exhibition at Sheffield 
in the summer. The main idea of the Master Cutler, whose plan 
has met with the hearty approval of his Company, is to sti t 
Sheffield workmen to still greater excellence in workmanship, 
while at the same time exhibiting to the world the t progress 
which has been made locally of late years in every department of 
Sheffield industries. 

The tenders for the armour of the conning towers for the four 
ships, vere A Severn, Thames, and Forth, have been sent in to 
the Admi Tender forms are now with the shipbuilders for 
the five belted cruisers, the steel-faced armour required for each 
of which will be about 460 tons, 

Messrs. W. and G. Sissons, silversmiths and platers, of 
St. Mary’s-road, Sheffield, are about to retire, and sell their 
business. This firm is one of the oldest in Sheffield, and had 
for its founders several of the pioneers of the plating trade in 
Sheffield. They have cuntentell an extensive business over the 
kingdom for many years. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


No change of consequence has taken place in the Cleveland pig 
iron trade during the past week. Quietude again prevailed at the 
market held at Middlesbrough on Tuesday last, and such sales as 
were made were at the lower rates reported last week. Merchants 

ted 34s. per ton for No. 3 g.m.b. for prompt delivery, and for 

orders makers would take 34s. 3d. to 34s. 6d. per ton. Few 
sales were made for forward delivery, as many expect that prices 
will advance when the shipping season commences. Forge iron is 
scarce, and the price is steadily maintained at 33s, 3d. per ton. 
The difference in value between forge and No. 3 is less now than 
it has been for long. Last summer it was 2s. to 2s. 6d. 

There are no inquiries for warrants, the price remaining nomi- 
nally 34s. ton. 

On M last Messrs. Connal and Co.’s stock of Cleveland 
iron at Middlesbrough was 50,832 tons, being a reduction of 
tons for the week. 

Shipments of pig iron are proceeding at about the same rate as 
during “| eee — onday last they ——— to 32,868 
tons; in February in the correspondi i were 33,473 
tons. About one-half is for Scotland, and of the g Mica der the 
greater part is for British ports, very little being igned abroad. 

The demand for finished iron has slightly im during the 
last few days, but prices remain about the same. Some orders for 
i a with east-coast builders, and 
bars will no doubt be benefitted thereby. 
Ship-plates are offered at £4 15s. to £4 17s, 6d. per ton, ang! 
£4 10s. to to £4 12s, 6d., and common bars at £4 17s. 6d. to £5, all 
f.o.t. on trucks at makers’ works, less 24 per cent. 

About 250 miners, mechanics, and labourers employed at Messrs. 
Bolckow, Vaughan, and Co.’s Hunwick Colliery have received 
notice to leave. The coal from this colliery is coked at the New- 
field Colliery ovens, and therefore the lessened output at Hunwick 
ome @ corresponding reduction of coke ovens in operation at 

e 

The ironwork for the roof of the new station at Banktop, Dar- 
lington, has been let to the successors of the late John Butler, of 

tanningley, near Leeds. This firm bas also a contract for iron- 
work fur the new Stockton bridge now in progress. The Tees-side 
Iron and Engine Works Company has just made an im t 
contract for new bri works for the North-Eastern wa; 
Company. Contracts for ironwork with this com are mu 
alee after, a circumstance which arises in no call degnes from 
the universal confidence among contractors and manufacturers in 

. T. E, Harrison, the company’s chief engineer. This gentle- 

man, whilst he takes every care of the interests of his company, is 
always approachable by those who work for him, and always 
reasonable and moderate in his expectations. Unfortunately, this 
cannot in all cases be said of those who compile specifications and 
superintend their execution, 
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The steel foundry business hitherto carried on 
at Middlesbrough by the firm of Butler Brothers 
has just undergone reorganisation as regards the 
proprietorship and ape ee ea = operations 
are now being conducted with greatly 
energy and attention. One of the brothers 
Butler has retired, whilst the other remains to 
conduct the practical part. For conducting the 
commercal nen, Mr. H. L. Fox, son of 
the senior principal at Newport Rolling Mills, 
and brought up there, has become responsible. 

The extension of the Middlesbrough dock, 
which was contracted for by Mr. Jackson last 
year, is being a eee with somewhat more 
rapidly than at first. At the south-west corner, 
where for a time the workmen were flooded out, 
the excavation is now perfectly dry, and advances 
day by day. The trouble all arose from a drain 
pipe, which had been overlooked. As soon as it 
was got at and effectually plugged, it was easy 
enough to pump out the water, and prevent any 
further accumulation. The case is somewhat 
different at the east side of the dock, where the 
entrance is being widened. There great difficulty 
is still experienced-in keeping the water from the 
excavations, This is because of the nature of 
the stratum operated on, it being largely inter- 
mingled with quicksand. However, the well- 
known pluck and perseverance of Mr. Jackson 
and his experienced staff will no doubt eventually 
overcome this obstruction as completely as they 
have innumerable others. 

ain roposed lighthouse on the Salt Scar rock 

car has been abandoned. A es of 
mae Brethren of the Trinity House Board visited 
the locality, and heard what was to be said as to 
the danger to shipping which had long existed, 
and which might be avoided by a suitable light 
permanently maintained “—> Before eae 
ting themselves, h \ B 
raised the question who was poe te to pa for tl id 
The shipowners of the Joeality were 





new light. 
not willing —. — dues payable by them should 
be increased. The Tees Conservancy Commission, 


who were Sen ry said they would not pay. 
They went even furthur, and said that ing 
into account the light they had themselves 
recently placed on the South Gare breakwater, 
they did fag think one on the Salt Scar was 

irable, so that under the circum- 
stances the "ane project has fallen to the ground, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A quiet business has been done in the iron 
market this week. The fluctuations of warrants 
have been smaller than usual, and comparatively 
little iron appears to have changed hands among 
speculators, Several hundred tons more iron is 
being sent weekly to the United States, but the 
exports there are still below those of inst —_ 
The week’s ong as a whole are scarcely up 
to the average, they amounted to 8879 tons, as 
compared with 8135 in the preceding week, and 
12,238 in the corresponding week of 1884. There 
is not much change in the amount of the output. 
At Dalmellington ironworks one furnace has been 
extinguished, and there are now 92 in blast 
against 94 twelve months ago. The stock of pig 
iron in Messrs, Connal and Co.’s Glasgow stores 
shows an increase of 1960 tons for the week. 

Business was done in the warrant market on 
Friday at 41s. 44d. per ton for cash. There was 
a fair business on Monday at 41s, 4d. to 41s, 44d. 
Transactions on Tuesday at 41s. 4d. to 
41s. 3d. cash. Business was done on Wednesday 
at 41s, 5d. to 41s, 4d. cash. To-day—Thursday— 
the market was very quiet, with quotations from 
41s. 4d. to 41s, 3d. cash, closing with buyers at 
the latter. 

The market values of makers’ iron are as 
follows: — Gartsherrie, f.o.b. at ‘_ per 
ton, No. 1, 51s. 6d.; No. 3, 46s. -; Colt- 
ness, 54s, 6d. and 50s. 6d.; Langloan, ditto ; 
Summerlee, ih and er | ” Calder, 52s. and 

. oe - and 46s,; — 
46s. 9d. and 42s. ‘9d. M d, 428, 3d. and 40s. 
Quarter, 41s. 6d. and 39s, 9d.; ; Govan, at Broomie- 
law, 42s. and 40s.; Shotts, at Leith, 51s. and 
50s. 6d.; Carron, at Grangemouth, 52s. 6d. and 
478.; ) Kinney at Bo'ness, 44s. and 43s.; Glen- 
Ardrossan 6d. and 43s.; 

lint, 43s, and 30s, 6d.; Dalmellington, 47° 
an . 

To the orders formerly received in the steel 
trade is to be added that for eleven Nile steamers, 
= by the Admiralty with Messrs. a — 

The steel be supplied b: 
—. oa William Beardmore, Me the her ee| 
Tron and Steel Works, Glasgow. 

_ The iron and steel goods shipped from es 

in the past week embraced eleven | 


almost closed through want of work, have received 
an order to build eleven stern-wheel steamers of 
very light draught for service in the Nile. They 
are of the type of the Lotus, constructed by 
Messrs. Yarrow on the Thames. One of them is 
138ft. long by 23ft. broad, and the other ten are 
92ft. by 20ft. each. The hulls will be steel of 
din. in thickness. The utmost expedition will be 
used in their building, the whole number being 
carried forward at once. 

The shipyard of Messrs. Birrell, Stenhouse, and 
Co., of Dumbarton, is quite empty, and the work- 
men are discharged until some contracts can be 
obtained. A yard at Sandpoint, Dumbarton, is 
also closed; nothing is being done by Messrs. 
Murray Brothers ; only a few men are engaged in 
the yard of Messrs. Burrell and Sons; while in 
the two larger yards there is more work, but not 
a to keep the available men fully em- 

ed. At the engine works of Messrs, Denny 

Boye Co, the wages of artisans are being reduced 
1s. 6d., and those of labourers 1s. a week. 

On Monday, Messrs. Scott and Co., of 
Greenock, launched a steel screw steamer of 
2300 tons for the China service of the Ocean 
Steamship Company, of Liverpool. 

Mr. J. 8. Dixon, M.E been appointed 
president of the Mining Institute of Scotland for 
the ensuing year. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

MEN of pessimist tendencies were openly 

eins their fears at Cardiff this week with 

t to the ing of the Amalgamation 
Bil of the Bute Docks and Taff Vale Company. 
The Board of Trade, they said, did not favour the 
union of docks and railway. How about the 
Barry Docks and railway last year? The matter 
is scarcely worth discussing, and now that the 
question, ably supported, will soon be under 
judgment, it may fairly be left tothe Committee. 
Of course opinions vary according to the interest 
at stake, but the unbiassed opinion of coalowners 
is strongly in favour of the am ation. There 
need be no fear of the docks and railway proving 
too great and unwieldy for management. The 
Taff management could cope with it and yet 
carry out those changes which it is now accom- 
plishing, and which it ought to have carried out 
years ago. 

Had the Taff Vale Railway in its early days 
been as untrammelled as it now is, it would have 
commanded every valley. But it branched 
feebly; it allowed canals, tramways, and rival 
railways to come into its own domain, and 
remained nap | the — seems ant 8 

rogressive of lines, now, personally, that 

ene etic officials chafed at this, Bu t they have all 

to see a change, and now there is no railway 

in on kingdom that is broadening out with more 

vigour. Before the sod of a new coal pit a mile 
away is cut the Taff begins to lay its rails, 

The clearances of wat hoes been good of late. 
A week ago the Roath sidings presented a picture 
of stagnation. Everybody seemed represented 
there, both in steam and house coal; but the 
shipping away of 150,000 tons to foreign and 
20, coastwise from Cardiff soon cleared the 
sidings. Trade is brisker at all the ports, and 
prospects in steam coal certainly waking up, though 
prices are quiet. Demand must be more persistent 
to move prices. Last week Russian news sug- 
gested an gg 7s ane - was a good — of 
e tancy. Nowit has away again. House 
aka continues rather dead, and the anthracite of 
the western part of the coal basin is in little 
goer Small steam is firm at—best qualities, 

.; and in consequence patent fuel, which runs 
a unison, is brisk both at Cardiff and Swansea. 
A good feature of the trade is the enterprise 
shown in various quarters. AsI long anticipated, 
the steam coal of the Monmouthshire valleys is 
now regarded with interest. This is the future 
new field. The Powell Duffryn Company is 
—_— new pits to the steam coal near Bargoed. 

ts new pit, the Elliot, is now turning out coal. 

In the Rhondda Valley the coal trade is not 
so brisk as one would mas | to see, and some pits 

in particular have exhibited partial idleness. 
Tyla Coch is stopped for the present, and the 
workmen are claiming £700 wages. The whole 
affair is a warning to coal speculators who essay 
coal working with insufficient capital. According 
to Mr. Kirkhouse, the speculation would be on 
remunerative, but £20, is required, and the 
late Caller’, only raised £3000. Middle Duf- 
fryn Co any in the Aberdare Valley, is 
stopped. e men say that it is = to the 
agent who wished to deviate from the price for 
cutting various parts of the 3ft. seam. A peti- 
tion has been filed for winding up the — 





pot mol valued at £26,000, for og ly 38 steam 

launch, yacht, and barge, or Penang, 

Surinam, and the River Plate respectively ; 3 £1100 

worth of sewing mac’ steel goods; and 

= manufactures of different kinds valued at 
1,000, 

The coal trade i is quiet in | most districts. The 
week’s shi 7199 tons at the 
= A et — bag oe at the Queen’ " 

is — ity being not muc 
over ca tet oe what t has been usual of late; Greenock, 
119 tons; Irvine, 1420 tons; Ayr, "7961 tons; 
Troon, 5385 tons; Grangemouth, 2619 tons; and 
Leith, 1150 tons. While the shipping demand in 
the Glasgow district is unsatisfactory, the inquiry 
for household and manufacturing purposes is also 
under the average. On the south coast of the 
Frith of Forth, in Stirling, and the Lothians 
business is likewise assuming a less anima 
character. In Fife the —e trade in coals is 
reported to be extremely di For inland orders 
the competition is said to be ve: ge. pra the 
oubeaneess, But at many of the collieries the 
bings of coal are large, and it is the rule for 
the miners to obtain only about four days’ work a 
week. On the Ayrshire coast, the demand for 
coals is at Ayr, fair at Irvine and Troon, but 
dull at rossan, 

The slackness experienced in the coal trade ina 
number of districts has not merely reduced the 
working time of the miners, but also compelled 
ae — to make a reduction of 6d. a day 


“ier will be gathered from a paragraph above. 
Mesars, John Eider and Oo., wines shipyard was 








tai nag Company, in the Neath Valle 

These are the eS gran on the sh 
side of things. Generall 7 ss , the po 
trade is more hopeful, and the port despatches 
larger. We sent away 220,000 tons from the 
three leading ports last week. 

The long contested case of the Coedcae is 
finished—known as Jones v. Coedcae—as far as 
the law courts are concerned. I shall refer to it 
again after some few details are settled. 

The Rhymney shareholders are on the alert, 
and, as suggested by one of the number, are 
wishful to come to terms with the Taff Vale in 
view of the amalgamation, and for the protection 
of their own interests. Another cargo of rails for 
Suakim left Newport last week. Ebbw Vale 
steel appears to be in good favour. 

egar, I hear, has secured some steel orders, 
and a good coal contract for one of the Irish rail- 
ways. The rail and bar business is, however, 
very flat, and a good deal of destitution prevails 
amongst ’the ironwork labourers. At the present 
scale and short time itis a hard struggle to get 
common necessaries, 

In tin-plate there is a shade less activity, and a 
stronger disposition on the part of buyers to force 
pew below the 13s. 6d. for ordinary coke plate. 

have heard in a few cases of 13s, 3d. accepted, 
but makers of best brands are firm, and can 
afford to be so, as they have good orders in hand. 
In the Swansea district good — are being 
despatched; one of 800 tons for New York left 
one we and a number of steamers are expected 
in 





Mr. Hayhurst, a well-known colliery manager , 
of the Rhondda, ‘is dead. ” 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 





*,* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent tions, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
ge the number of the page of Tue ENGINEER at which 

specification they require is referred to, instead of 
stoind the reo wae ty of the ion, The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the anion there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the ee 


Applications for Let Letters Patent. 


*,* When patents have been ‘‘ communicated,” the 
“Dame 4 — of the communicating party are 
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3080. Type Writer, M. A. Wier, Upper Norwood. 

3081. APPLYING HypravuLic Power to VELOCIPEDES, 
Ww. ps and G. H. Street, London, 

3082. rw TIGHT MiLk CHuRN or Can, W. Hitchman, 

ndon. 

3083. ADVERTISING, A. R. Thomas, Birmingham. 

3084, ADJUSTABLE ATTACHMENT for INCREASING the 
Area of Base of PortaBLe Lamps, A. W. Doery, 
London. 

3085, ComBinep BaLaNnce TENSION WHEEL for BicycLEs, 

Coy mn, Hasted, and T. G. Jelly, 
Coventry. 

3086. ATracHine Door, &c., Kxozss to Sprnpies, G. H. 
Taylor, Great Crosby. 

3087. Brincine the Bais out of the Pockets and 
RETURNING THEM to the BaLk Enp of a BiLLiaARD 
TABLE, A. H. Colles-Orme, Manchester. 

3088. ELecrro Deposition of Copper, W. E. A. Hart- 
mann, Swansea. 

3089. TREATING Portrers’ SToNEWARE Cay, A. and 

Purvis, Glasgow. 

3090. BorLer Five CLeaners, F. L. McGahan, U.S. 

3091. Cu1LpREN’s Rockine Boats, &c., P. Currie, 
Liverpoo! 

3°92, SrRawBerrRy Syrvp, C. Cockrill, Northampton. 

3093. SHavinc Toot for the Use of Boor Makers, T. 
and B. ey, Manchester. 

3094. StreET and other Lamps, W. Sharp, London. 

3095, ema Bars, G..W. Hawksley and T. Andrews, 

mdon. 

3096. Dyzina, &c., TexTILE MaTeriats, W. Mather, 
London. 

3097. Virrzous MaTeERIAL for Pavinc Purposgs, J. and 
H. J. Rust, London, 

3098. Decomposinc LIQUORS CONTAINING CHLORIDE of 
Macoyesium, J. Wilson, Edinburgh. 

3099. Hinces for RarLway CarriaGE Doors, &c., W. 
Defries, London. 

3100. Bana and Mortice Locks for Doors, W. Defries, 
London. 

3101. Exrractixe O11 from Maize, &c., F. V. Greene, 
London, 

3102. WHEELS of CarriacEs, H. J. Lawson, London. 

3103, Fasteners for Boots, F, A. Lowman, London. 

3104, Fives, &c., E. J. Rowland, London. 

3105. PorTABLE WasH-STAND, L. A. Beauvais, London. 

3106. Cookine UrTensixs, C. Clarkson, Brentford. 

3107. Rutinc and Encravinc Macuings, &c., R. W. 
Bentley, London. 

3108. Tanninc Apparatus, L. Simpson and J. Davis, 
London. 

8109. ELectric Conpuctors, A. C. Tichenor, London. 

3110. HaMMERLEss Guns, R. Redman, London. 

3111. Gas PressuRE REGULATORS, W. T. H. Carman.— 
(J. Fleischer, H. W. Miiller, and J. G. Arnold, 
Germany.) 

$112. ge Buckets, or Sxeps, N. G. Kimberley, 


ndaon, 

3113. Nai for the Hees of Boors and Snosgs, E. A. 
Herbert, Erith. 

8114. Stup or Dress Fastener, H. G. Smith, London. 

= ane FitaMents for INCANDESCENT Lamps, R. 

ic 

3116. emmen. ‘Loose Soxes or Socks for Boots, &c., 
R. Dick, Glasgow. 

3117. ImpartinG Motion to Lap FEEDING APPARATUS 
on WooLLeN Macuinery, W. Smith and J. 
Wigglesworth, London, 

3118. Lamp, J. D. Mitchell, Glasgow. 

3119. ScrEENs, T. Heppell, London, 

3120. ELECTROTYPE SHELLS and Bases, G. W. and J. 
R. Cummings, London. 

$121. TRaNsmitTInG Rotary Motion to DyNAaMO-ELEC- 
TRIC Macurngs, &c., H. Lindley, Manchester. 

3122. Horse Rakes, &e., J. How London. 

3123. ConsuMING SMOKE and Gases in FURNACES, 0. 
Orvis, New York, U.S. 

3124, a the Fires of Yarn, W. 8. Clapham, 

nD 

$125. Cock or Tap, J. Boulton, London. 

3126. Lockine Device for Raquets, F. L. Rawson, 


mdon. 
.— — Tennis and other Bats, F. Baden-Powell, 
mn 


on. 

3128. Toots for Moutpinc Screw THReaps, &c., H. 
Codd, London. 

$129. CarTripcE Protector, T. Nordenfelt, — 

3130. GLazep Structures, J. E. dle and F. 
Rendle, London. 

3131. STAMPING, &c , Paper, &c., H. C. Gover, London. 

3182. MULTIPLE Writ1xa, A. R. Marten, London. 

3133, Lininc Furnaces, J. Imray.—(H. Rémaury and 
F. Vaiton, France.) 

3134. HeLiorypic or PHOTOLITHOGRAPHIC Process, H. 
H. Lake.—{C. Angerer and Géschl, Austria.) 

3135. ELEVATED Raitways, H. H. Lake.—(J. V. 
Meigs, United States.) 

3136. Hotpinc Bunpies of Parer, H. H. Lake.—(S. 
Wheeler, United States.) 

$137. Rotter Skates, C. M. Raymond, London. 

3138, Securrne SiatEs to Roors, G. Martin, London. 

$139. Furnace or Kinny, F. Schiffner, London. 

3140. PLayine Carps, E. L. Drew, Darlinghurst, New 
South Wales. 

3141. Boxgs, L. W. Stone, London. 

3142. Carriaces, J. Guy, Lindfield. 

3143, MuttipLe CYLiInpER Enornes, H. J. Haddan.— 
(kK. H. Cowdrey, United a 

8144. Stream Enoine Vatves, H. J. Haddan.—(R. H. 
Cowdrey, United States.) 

$145. Steam Va.ves for Enaines, H. J. Haddan.—(R. 
H. Cowdrey, United States.) 

3146. Steam Enaings, H. J, Haddan.—(R. H. Cowdrey, 
United States.) 

$147. Grain Scoursrs, G. A. Dawson, Ohio, U.S. 

8148, TuBULAR AXxLEs, E, Peckham, New York. 

3149. Brve and VioLtet CoLourinc Matrers, H. J. 

Haddan.—(The Farbenfabriken vormals Fr. Bayer 
and Co., Germany.) 

3150, TRIPOD Sranps, J. Cheney, London. 

3151. Motive Power, N. P. Burgh, London. 
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3152. Non-INFLAMMABLE Exposives, C. E. G. Simons, 
Gwainvarren. 
—" Expansion Gear of STEAM Enorngs, A. Dobson, 
t. 


‘as’ 

8154. Braces, T. W. Rowe Birmingham. 

3155. Currine Coal, J. e, Lyd! 

4 Toxpacco Pips, &e., G. Follitte, Birmingham. 
3157. MILK STRAINERS, H. Williams, Liverpool. 

3158. Surrts, D. Knibb, Oswestry. 

3159. Rovine Frames for TreaTina Fuiax, &c., T. 


Craister, . 
3160. Lockinc and Un.ockine Sarety Lamps, &c., A. 
Howat, Manchester. 
3161. Carpina Enorngs, J. Thompson and T. Barker, 
Manchester, 
3162. SHur’s Loo, J. P. Rawlings, Edinburgh. 





$168. Cottar, Curr, and Sint Stups, &&., J. W. 


Egginton, 
8164, MECHANICAL Swinas, H., Ti Bi 
— Fornaces, W. P. Thom ee be 


States.) 
sie. a og Packine, E, Wigzell and J. Pollit, 
ni. B oe Cuan Buckets and Grass, G. Hind, 


se, sont Spline —(e-& Stewie, 13 

PRINGS, ng: ) 
8170, Dry CLEANING TEXTILE ype ey Scott, | Dover, 
3171. Stenci, Drawines and Desicns, H. West, 


3172, TREATMENT and ———— of Sewace Siupcz, 
. Curzon and G. 8. Jones, don. 
3173, Rotary ENatves, J. E. Bond, 7 
3174. CrickeTinc Spikes, R. G. Barlow, J. Rice, 
and J. London. 


3175. Two-WHEELED VEHICLES, J. G. Stocks, London. 
— mad TENNIS & Collings go k, London. 
ENTILATORS, 
$178. Motor for Venictes and Boats, L. A. Groth,— 
(S. Achleitner, Austria.) 
= PuLtey WaeEx.s for CHANDELIERS, C. F. Nokes, 


irmingham, 
$180. = Furr to Furwaces, R. Canham, 


3181. Propucinc TremuLous Action to ADVERTISE- 
ments, H. Y. Dickinson, London. 
3182. OPERATING Va.Lves, H. Hodgson, Manchester. 
3183. Serrinc Saws, H. Ransom, London. 

3184. Stop Vatves, J. H. Tattersall, London, 

$185. APPLYING PHOTOGRAPHIC EMULSION, ry J. Boult. 
—(E. J. Palmer, Canada.) 

3186. ORNAMENTATION of Woopwork, W. H. Royston, 
United States. 

3187. Derree Dish and PACKAGE, A. J. Boult.—(A. 
Edwards, U.S.) 

3188. Box for Hotpine, &c., SaMPLes of Goons, F. W. 

Amsden, London. 

3189. Boppins, W. R. Cant and H. Adam, Glasgow. 

3190, REGULATING the OPENING and CLosiNG of ‘Boxzs, 
J. Meek, London. 

3191. CuEck Cisterns, A. Sweet, London. 

- Sowinc Macuines, H. J. Haddan.(0. Syllwas- 


y, Germany. 

3193. Sh cemenes Matt, A, Behr, London. 

3194. Compinep Broocn and FLowzr Howper, F. 
Venour, jun., London. 

8195. Automatic STEAM PRESSURE INDICATOR, &c., J. 
Chater, London. 

3196, Sito Presses, &c., A. J. Cooke, London. 

3197. PREPARING FIBRES for Sprnninc, J.C. Mewburn. 
—(D. Girres, France.) 

3198. tengo A ag Arr for Baxine, &c., 8. C. 

mdon. 
3199. Gas Motor Exorngs, C. G. Lape London. 
3200. Rounpasouts, T. Blinkhorn and W. 8. Key, 


London. 

$201. Apzinc and Borinc Siegpers, A. Ransome and 
T. J. Wilkie, London. 

3202. — for Swine Looxrine Guasses, E. Nunan, 


$203. Szparatine Bark from Fuax, &c., W. R. Lake. 
B. 


. Lepage, France. 

8204. PHotocRaPHic CAMERAS, J. Billcliff, Chorlton- 
on-Medlock. 

3205. Preventine Corrosion in Steam Borers, L C. 
Caspersen, London. 

3206. Hautine Enornes, &c., W. eg London. 

3207. Cuttinc Harr, Woot, &., W. Bown and G. 
Capewell, London. 

ee Propucts Preparep from Ricg, J. F. Gent, 


don. 
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3209. PorTaBLe Canopy, M. A. Worsop, London. 

$210. Twenty-Four Hour Wartcues and Ciocks, R. G. 
Webster, London. 

3211. Sarery Vatves, H. Brecknell, Bristol. 

3212. DyNaMo-ELecTRIC Macuings, &c., G. Hookham, 


‘irming] 
3213. Saeeme the STROKE of ane for SLortina 


Es, &c., J. Butler, H 
3214. ‘Godan Box Tappirs surLerED in Box Looms, 
H. Middlemost, G. Hirst, and R. Ramsden, 


alifax. 
$215, WARDROBES, J. Collin 
8216. LigHTING RalLway TRAINS by ELEcraiciry, w. 


Lowrie, Halifax 

3217. SELF-ACTING TILTERS for Casks, é&c., R. Rollason, 
Birmingham. 

$218. ALARM Be.t for Bicycues, &c., J. G. Stormont, 
‘icatorad 


8: 
3219. Pyeine Hostery, &c., J. H. Ashwell, Liverpool. 
3220. he os cong Wanrina, &¢., Macuines, J. Bethel, 


$221. Pressure and Vacuum Gavags, C. F. Wright, 
Birmingham. 


$222. Woven Be.tixa, J. Taylor, Manchester. 
3223. DovuBLE-ACTION ARRANGEMENT to OBTAIN TWO 
a of Water to CLoseTs, &., M. Syer, 


on. 
—- SuHvuTTLe Guarps, 8. Walker and G. Leek, Man- 
ester. 
8225. Griprron, &c., CARRIAGE Steps, J. G. Harrison, 
Bi ham. 


$226. Tram Ralts, &c., G. Hookham, Birmingham. 

3227. SPOKE-SHAVES, E. H. and A. Marples, London. 

8228. Pipe Joints, J. H. Taylor, London. 

$229. NutT-Locks, Cc. Darlow, London. 

3230. MOVABLE VENTILATING SEWER Manno.es, &c., 
H. Taylor, London. 

$231. La GRaNDE Poupre de Vions, G. L. Muraille, 
London. 

8232. NorsELEss Ciosine, &c., Door Apparatus, A. J. 
Maher, Dublin. 

3233, STRINGING PAPER Baas, J. 8. Grierson, Glasgow. 

8234. VeLocrPEpEs, A. 8S. Bowley, London. 

$235. ANTI-FouLING Composition, R, Uhlich and 0. 
Miiller, London. 

eae for Steam Encines, &c., R. W. Harrison, 

8237. OpENING MINERAL WATER Borris, R. T. Burt- 
well, London. 

$238, Sauce or RetisH, J. Warshausky, A. Apsey, and 
E. Hall, London. 

8239. Hearine Protector, B. Griindler, London. 

8240. Protrectina the m of ‘T'rousERs, W. 
Shelley, London. 

$241. CLocks, T. P. Battersby, London. 

— _ Inc Grain, A. J. Boult.—(A4. Arrieta, 
spain. 

$243, DissoLvinc MaTERIALS used in Tanyinc, M. 
Kitchin, London. 

$244, FLAPPED AXLEs, A. E. and H. Butler, London. 

$245, ImPaRTING REQUIRED TENSION to the WIREs of 
Raiiway Sienaxs, M. ~ London. 

=. ame Borries, Jars, &c., W. Stobbs, 

Dat 


3247. a Execrric CuRRENTSs, O. March, 
on. 

$248. INVERTED GAS-BURNER, D. het Sugg, London. 

3249. LicHTING BILLARD TABLES, W. ugg, London. 


$250. LEATHER Drivine BELTs, C. Marie, ‘Late. 

$251. Biack or CoLouRED Ptastér, d&c., G. M. and E. 
G. Hammer, London 

— came E. and J. M. Verity and B. Banks, 


8253. Om ‘Lames, W. Nunn, London. 

$254. Securine Lips or Covers of Boxrs, W. Sand- 
brook, London. 

3255. CHIMNEY Tor, &c., W. H. Mead and 8. Jenner, 


London 
3256. Pumprxe Enornes, J. Evans, London. 
$257. TRANSMITTING Motion, J. 8. ’ Williams, Riverton, 


3258, INDICATING the PassacE of TRAINS on Rali.ways, 
J. H. Johnson.—(H. Lebasteur and Messieurs Mignon 
and Rouart, France. 

8259, CHeckINa Bopres Movine in a RECTILINEAR, 
&c., Direction, W. P. Dando, Canonbury. 

8260, SECONDARY BATTERIES, J. Pitkin, London. 
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$261, Vottaic Batrery, A. Khotinsky, London. 


13th March, 1885. 
$262. InreRLocKkine Covp.ine Jornt, T. G. Messenger, 
Loughborough. 
3263. Harr Curter, J. C. Edwards, Manchester. 
= Tor and Hee. HorsesHor Pan, T. Eckford, 


$265. Cams. J. Appleby, Birmingham. 

3266. Fue. Economisers, J. ca ae London, 

3267. Gas Furnace, P. Woodrow, Glasgow. 

3268. Sprine Trp Carr, 8. Collier, Birmingham. 

$269. Revoivine Fiat Carp for Carbine Corton, &c., 
S. Ryder, Halifax. 

$270. Bicyctes and Tricycies, T. Hough, Wolver- 


$271. ntl Pumpinc Encrxes, W. Bow, Glasgow. 
$272. MovaBLE Damper for Fires, J. H. Hindle, 


$273. Furnaces and Open Frrepiaces, E. Taylor, 
Blackburn. 


3274. Securtnc the Reservorrs of Lamps to Sranps, 
&c., E. R. Baller, Birchfield. 
8275. PRILLING or Trominc, E. Barlow, i. 
— Varyinc SPEED in VELociPepEs, T. J. Salwey 
C. Fortey, London. 
e277. ORNAMENTING Rucues, &c., E. Barlow, Notting- 


$278. Swurriess Lap Wick, F. W. Hayward and 8. 
Taylor, Wigan. 
8279. Batixc Presses, H. Shield and J. Howarth, 


= Mutt, M. Pass, London. 
. ARRANGEMENT of ACCOMPANIMENT a on 
“ana E. W. Furrell.—(C. F. Haupt, —— 
3282. ELEcrRic Arc Lamp, A. P. Lundberg, Lon: <A 
=o Opentne and CLosinc Fan.icuts, &c., R. Pease, 
$284, cies and Cosine Fan uicsts, &c., R. Pease, 
London. 
285. Doors of Coxe Furnaces, A. W. L. Reddie.— 
(C. Dakimann, Germany. 
3286. Openinc and CLosinc Roors and Covers of 
CoverED Wacons, &c., W. Turner, London. 
$287. ELECTRICAL MARKERS for Briiarps, &c., T. 
Pitts and J. Stringfellow, London. 
3288. Turnip _Turnyine Macuines, T. Wardlaw, Glas- 


gow. 

$289. Straw Hat Sewrnc Macurnes, J. H. Johnson.— 
(The Wilcox and Gibbs Sewing Machine Co., U.8.) 

$290. Potters, &c,, G., E., and N. Smith, London. 

$291. GARDEN and SEASIDE CANOPIES, &c., J. J. Ince, 
London. 

3292. A New or Improvep Game, G. F. Redfern.—(P. 
B. Guillon, France.) 

a PILLine the Resrrvorrs of Lamps, C. Church, 


3294. DrconaTED EARTHENWARE, &c., E. Wardle and 
D. Jones, London. 
3295. Gas Apparatus, T. C. J. Thomas, London. 
3296. 2 gaa Macuines, T. G. and J. Dawson, 
on. 
— > Printinc Macuixes, T. G. and J. Dawson, 


don. 

3298. Measurrnec the Srrenotu of E.Lecrricat Cur- 
RENTS, G. C. Fricker, Putney. 

3299. ConnecTING Metat Pipss, &., N. Thompson, 
London. 

3300. CoMPRESSENG —- E. T. Blunt, London. 

3301. Dreperne, A. J. Boult.—(R. Guillaume, France.) 

3302. SHrps’ WIsp.asszs, w. Clarke, London. 

3303. Bicycies, R. P. Scott, London. 

3304. FEED-waTER RecuLator, W. Ritter, London. 

3305. Propuciye on Merar Piates a Layer of Liruo- 
GRAPHIC Stone, H. J. Haddan.—({J. Wezel, Saxony.) 

3306. REvoLuTION CoUNTER APPARATUS, H. J. Haddan. 

. Desdouits, France.) 

3307. STEas ENGINES, W. Schmidt, London. 

3308. CrrcuLar LatcH NEEDLE KNITTING MACHINES, 
J. W. Watts, London. 

3309. CHECKING Fares, A. Warner and W. H. Davis, 


London. 

8310. Sappies for Bicycres, &c., J. A. Lamplugh, 
London. 

3311. Sreexine Surps, A. E. Ridgway.—(F. Geshwend, 
Russia. 5 

3312. DovsLE-actine Pump, H. Davey, London. 


14th March, 1885. 


8318. MatcH-BoxEs, M. Wiberg, London. 

3314. Fixinc Hanpiegs to Cast Iron HoLLow-warg, 8. 
Hale, Birmingham. 

3315. Damp-proor Watts, D. Macdonald, Glasgow. 

3316. ReGIsTERING Apparatus for Macuinery, T. 
Thorp and G. Marsh, Lancashire. 

3317. —- for Freezixc Ligquips, J. Csete, 


3318. aoe of Heatine Irons, F. Ryland, Bir- 


$319. CHINE for ~~ Sanp Mov tps for MetaL 
Castines, F. Ryland, Birming! 
$320. BicycLe and TRICYCLE Lamps, T. E. Bladon, 


Birming!] 
3321. STOPPERING BOTTLEs, D. Rylands and J. Rebbla, 


ey. 

3322. Propettinc Steam Suips, J. Beatty, Antrim, 
and J. Young, Down. 
3323. Guanes On Gas, T. and 8. Alexander, and R. 
Paterson, Glasgow. 

$324. Seonneneoen, R. 8. Dembinski, Liverpool. 

3325. Fixise Meratiic Waisties in HoLtiow Inpia- 
RUBBER Toys, H. Hecht, Liverpool. 

3326, MANUFACTURE of CRLORIDE of Ammonium, J. H. 
Wright, Liverpool. 

3327. PorTaBLE Camp Bepsteaps, H. Defty, Man- 


chester. 

3328. Furnaces and Burners for HypRo-carBon O1Ls 
and Gas, W. Welch, Southsea. 

3329. ae Printinc Macunves, G. A. Bédart, 


—_ Net Looxs, T. A. Ashton, H. and L. G. Vedy, 

mdon. 

3331. Rorary Motion to Water Evsectep from Fire- 
ENGINES, H. Hudson, London. 

3332. VENTILATING ARMATURE for DyNAMO-ELECTRIC 
Macuryes, A. L. Davis, London. 

3333. Apparatus for Raisinc Wrxvow Buimops, J. E. 
Hopkinson, London. 

3334. Automatic Gas Heatinc Apparatus, J. 
Hum , London. 

3335. STEERING and Stoprrne VesseE.s, J. A. Drake, 
London. 

3336. Manuracture of Bets, J. W. Hoffman and P. 
Erbach, London. 

3337. Harness, W. Powell, London. 

3338. Supports for OxsreTric or other Purposes, W. 


Pow 
3339. Ropes, J. F. Anderson, London. 
OCKET AMBULANCE for the ImmeDIATE DRESSING 
Whittles, — 


: 


, Loni 
3342. TusvLaR LaNTERNs, J. H. om London. 
3343. ManuracturE of Beer Larp for CULINARY 
Purposes, W. Mi don. 
= Propuctioy of IRoN and STEEL Srrips, E. Dixon, 


3345. Gerrmsc Goup from WHEAT by Borne and 
Baxrnc, H. Fell, London. 

3346. REGISTERING the Revotutions of WuHeEts, C. 
Harle, London. 

3347. Ice, H. H. Lake.—(W. Raydt, Germany.) 

3348, SPRING for Braces, F. J. Wollen, London. 

3349. Sprinc Hiner, F. J. Biggs, London. 

3350. WaTer Batiast Tanks, J. Nelson, London. 

3351. Rotary Fans, F. H. Keane, London. 

3352. Loom Suurtt.es, &c., H. H. Lake.(P. T. Creed, 
United States.) 

-_ Opentnc Execrric Circuits, T. Nordenfelt.—(0. 

F. Joneson, Sweden.)—10th February, 1885. 

3354. CRANKS of VELocipEepgs, H. W. , Staines. 

3355. Kwitrise Macurvery, A. Paget, 

3356. . msa Oxsects in Woon, &., W. 8. Bemi, 





57. Watcnes and Ciocks, R. Vigier, London. 

58. DYNAMIC Motors and DyNaMO-ELEC- 
Tric Generators, T. J. Handford.—(F. J. Sprague, 
United States.) 


16th March, 1885. 


$359. Toy Apparatus, J. A. Heaton and T. Midgley, 
Burnley. 

3360. cre Woven Fasrics, W. Birch, Man- 
ches 

3361. Sienens and Winpino Frames, W. Noton, Man- 
chester. 


3362. Priytinc Boru Sives of Paper from Typs, H. 
Bond, Warrington. 

$368. Mutes and Twrxers for Sprxnixc Freres, J. 
Clegg, Manchester. 

3364, RETORT Serrinas, A. G. Browning and F. G. 
Vivian, Llanelly. 

3365. OPERATING PICKING Sticks for Looms, J. Cros- 
land, Halifax. 

3366. Frxcer Rrxos, J. Richards, Bir ‘h 

3367. Srrucrores for REARING ten “W. Corbett, 


Birmingham. 
.—* qo &c., Pranks, G. A. Whiteside and J. 
oyle, 
0. Pavers Corrosion in Borers, J. Hoyle, 


$370. Currmxc, &c., Biscurrs, T. Vicars, sen., J. 

es sen., T. Vicars, jun., and J. Vicars, jun., 
ve 

$371. Rack Putieys for Wixpow Bu1xps, J. Hughes, 


Birming! 

$372. Lawn Tennis Poss, J. Hope and W. H. Walker, 
Liverpool. 

8373. Vatve Cocks, T. Dipple, Bimne 

3374. HyprocaRBon OIL J. B. =. Sutton 
Coldfield. 


$375. AuTomatic RecisTER, P. and M. J. Kehoe, New 
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termediate bevel gear, and a series of = pivotted 

to the inner side of the outer standards in position to 
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tht piston body B, having water ¢, and 

the follower C, of the packing the cup 

leather E, and a number of compound packing rings 

surrounding the cup leather, one ape b another, and 

each comptising om inner ring f, of Sexi ble material 

bearing on the cup leather, and an ae metalllic 
composed of sections secured 


ring g, to the flexible 
a forming the wearing 
the packing, and “Ke 4 

oie a yielding support to the 





rings, and — = ae to ba the out- 
ward f° 


pressure ip leath tially 
as herein aa al ~ vy a hpdenaile #2 ton pack- 
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pound packing rings surrounding said cup ‘packing, 
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each compound ring consisting of an inner rong] 


ring and an outer metallic ring secured thereto, and 
awe or clips conn the several com; rings, 
substantially as and for the purpose described. 


$11,471. Water GavuaE, George S. Chase, Bellefonte, 
Pa.—Filed August 9th, 1884. 

Claim.—The combination, with the bodies of the 

steam cock and water cock connected by the water 
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glass, of the hollow valve stems provided with valves 
or cocks near their outer ends, as set forth. 


$11,507. Rerurn Steam Trap, Jas. McGwin, Fulton, 
Mo. —Filed August 16th, 1884. 

Claim.—{1) The combination of a float having a 
vertical stem, to which it is rigidly secured, a steam 
valve having a stem, normally open valve having a 
stem, and a lever engaged by float stem and 
connecting with the steam valve stem and normally 
open valve stem to open the steam valve and close the 
normally open valve, or vice versa, (2) A lever engag- 
ing the stem of a steam valve at one side of the fulcrum 
and engaging the stem of no y open valve on the 
other side of the fulcrum, and having a cage extending 

t the fulcrum in both directions and roma any ey 
having longitudinal movement in the cage, for 
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purpose set forth. en, The binati 
Ma gaeen nee ba goes eo valve, a pipe leading from 
open v: Fre, and safety valve in the 


the normall 
pipe, as set fo: (4) The combination {an a cham ae, 
a balanced normally open valve, a pi 


the normally open valve, a safety valve in the 

and a whistle connected to the pipe, as set Foe 
(5) The combination of a chamber, a normally 

steam valve, a balanced normally open waver aed 
= the valves, and a float to actuate the lever, 


811,530. Traction Enoixe, Francis W. Robinson, 


Claim.—{1) The combination, in a road of 
the axle J, under the fire-box of the , the 
housing h, having a slotted base plate b, in which the 





ex pags, , and the spring s, located in a circular recess 
in . , the base plate of the a brn 
fastened to boiler, substantially as specifi 
(2) The combination, in a road engine, of the axle J, 





hiring under the fire-box of the boiler, the housing 


o tngthadiont me on its lower side, and 
Se ante the 
WF apg yt *. ular recess in the hou 


c ~ opty secured oe ene 


passing through said bar 1 
the fh ea tee base plate of "the hou Fein 
fastened to the boiler, substantially as 


311,688. Conpenser ror STEAM aoe Henry T. 
Blackwel What Cheer, 1 lowa,.—Filed September 6th, 
Claim.—{1) The condenser consisting of 
partition d, ae chamber c, steam pipe g, water 
connections a stantially ¢, connecting chamb 
the outlet d, +1 as described. (2) Ina - 
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denser, the combination of the case having the inner 
repay /s0e the Le me or Sy with the steam 
pipe g, water connections a b, an ¢, connecting 
pd, Bi ber ¢ to the outlet b, substan vevend for the 
purpose set forth. 
311,769. Device ror Rawovie Cross-HEADS, Carl A. 
"Mackay, Boston, Mass.—Filed October 8th, 1884. 
Claim.—l) Ina device for removing the cross-head 
= a Peeaition * eongh yl Ln ye of the following 


od. keys and a wedge 

adapted teat ‘ae ordinary Keyhole the cross-head 
prey Se ey two keys being provided with a 
to abut t the end of the main 

portion of” the . rod | within the oe and two 


d to receive a portion of 
the ier ras of the cross-head as it moves from the 
rod, and the other provided with two flanges adapted 
to abut against a portion of the outer end of the cross- 
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head within the keyhole, and a notch or rod with nm 
adapted to receive the end portion of the within 
the keyhole as the cross-head moves from the 
substantially as described. (2) The keys © D =~ 

wedge E, ~4 combtantion with the rod A and cross 

he @ substantially as set forth. (3) In a device “yo 
from a piston-rod, the Bey Cc, 
ia notch 4 the key D, 

a, and i, an 
described. 


remo’ the cross- 

provi with the fi 
provided with the no’ 
wedge E, substantially as di 
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THE LAWS OF MOTION. 
By Pror. R. H. Smiru. 

THERE is a difficulty in understanding Newton’s Third 
Law of Motion. That is clear. So many people have 
said that there is a difficulty that one cannot refuse to 
believe them. I never had any difficulty in this matter, 
and, therefore, it seems unlikely that I should be able to 
give others any help in getting out of it. I have had 
many difficulties regarding the fundamental principles of 
mechanics, but why this particular point should be a 
stumbling block is not plain. I feel sure that it must 
arise, perhaps wholly, certainly chiefly, through mis- 
understanding as to the meanings intended to be conveyed 
by the words used. We know that “actio” and “re-actio” 
are ambiguous terms, because very different meanings have 
been given to them by eminent authorities, who, knowing 
familiarly the various translations that have been given, have 
each adopted that which seems to him most useful in build- 
ing up a rational system of mechanics, We know also that 
there is an unfortunately persistent tendency to consider 
words only to the neglect of the facts of which these 
words are no more than more or less imperfect symbols. 
If more trouble were taken to understand and to teach 
the fundamental facts of dynamics, and less time and 
labour were spent in quarrelling about the most appro- 

riate words in which to describe those facts, there would 
S no discussion heard of as to Newton’s third law. Of 
course, accuracy of language is highly desirable and im- 
portant, more especially in scientific matters; but accuracy 
of observation and of knowledge is imfinitely more so. So 
long as students are taught mechanics only by words—by 
lectures and books—there is much excuse for confusion 
regarding Newton’s third law when different teachers give 
perfectly different meanings to the words used. A student 
whose mind is afflicted with such confusion of words may 
read Professor 4 a capital clearly-expressed article in 
your issue of 20th March with great satisfaction, and ma 
clearly understand it; and yet he may shortly fall bac 
into confusion, simply through forgetting that Professor 
Lodge uses the word “resistance” in a more restricted 
sense than the common one. Professor Lodge 
against the common use made of it. He would restrict 
its use to external forces that oppose motion. It does not 
appear clearly whether they must oppose motion or chan 
of motion, and if it is change of motion that is to a 
opposed by the resistance, further definition is required as 
to whether it is positive or negative change of motion that 
is to be opposed, and then, again, we must be told which 
is the positive and which the negative change. If a 
cannon ball were suspended by a wire a few hundred 
feet long and a horizontal push applied to it, he would 
prohibit us from saying that the ball offered any resistance 
to the push. His reason is, of course, that the ball obeys 
rather than resists the push; it receives and absorbs the 
momentum delivered by the force, and neither reflects it nor 
transmits it onwards to some other mass in front. Many 
people will di with him as to peed 8 ead of his use of 
the word. If the push were delivered to the ball through a 
stick, say 5ft. long, the reaction the ball offers in virtue of 
its inertia now mes—according to Professor Lodge’s 
definition—a resistance to the motion of the stick; But 
somehow he will not allow us to consider it a resistance 
to the motion of the ball itself. If we choose to consider 
the ball as divided in two halves by an imaginary 
diametral plane, he will presumably allow us to call the 
inertia of the forward half a resistance to the motion of 
the hinder half. Why, then, is the inertia of the hinder 
half, or of the whole, not also to be called a “ resistance?” 
But it is of comparatively little importance what words 
are used if the fact intended to be conveyed be clearly 
understood ; and surely no one could fail to understand so 
clear an explanation as that in the article referred to. 

The same fact may be quite accurately and intelligibly 
described by very various sets of phrases; but improper 
or unusual use of words is to be avoided, because it leads 
to mistaken understanding of them. Thus it has been 
shown that there has been confusion between “motion” 
and “ change of motion ;” i the former was meant pre- 
viously existing motion, and by the latter newly-arising 
motion, and yet they were not distinguished the one from 
the other. in Newton’s Latin, and even in many English 
and French statements of Newton’s laws, no word dis- 
tinction is made between them, with the result of mis- 
apprehension on the part of the unwary. The word 
“force” is too often—nearly always—defined as the cause 
of new motion. Is it really the cause? I would be more 
inclined to say that the cause of a locomotive dragging its 
tender after it is the fact that the draw-pin has been 
previously coupled up, and that the steam valve has been 
opened. The force through the draw-pin is not the 
cause of the locomotive dragging the tender after it; 
the force is the dragging itself, not the cause of it. 
“Cause” is a pewhenre.- entity. It might be better to 
avoid all consideration of causes in physical science, but 
whether that be possible or not, anyone who likes to 
examine carefully will find that from the beginning to the 
end of mechanical science not once is any use made of the 
idea that force is a cause of anything whatever. There 
are two observed physical facts that invariably indicate 
the existence of forces, and which, indeed, are the only 
indications of their existence. Firstly, when one mass 
Fa gra force to another—either by actual contact or by 
the invisible bonds called “attraction” of one or other 
kind—that second mass gains new motion in the direction 
of the force unless that new motion be counterbalanced 
by a simultaneous gain of contrary new motion by the 
forces applied by other masses, Secondly, when force 
is acting beets amass, that mass is deformed or strained 
—i.e., extended, compressed, twisted, bent, &c. Whatever 
the material may be, strain of one kind or other is the 
_ invariable accompaniment of force action. The strain is 
usually partly elastic and partly inelastic. In solids it is 
not a continually increasing strain ; in fluids it is so so long 
as the force exists in the mass. There is also a proportion, 
constant or variable, between the magnitudes of the force 
and of the strain—or rate of increase of strain in fluids, 
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These are the two great physical facts from the observa- 
tion of which we know all that we do know about forces. 
It is infinitely more instructive and necessary for a true 
understanding of mechanics to bring these two facts into 
juxtaposition than to dispute about the formal definition 
of force or any other term we may have to use. Bring the 
two facts together thus:—The transference of motion, 
which consists in the loss of momentum on the part of one 
mass and the simultaneous gain of an equal amount of 
momentum on the part of another mass, is invariably 
accompanied by strain of one or other kind in the mass 
through which the transference takes place; and the 
magnitude of the strain bears a definite Dy eons con- 
stant or variable, to the rate at which the transference 
takes place.* The rate of transference of momentum is 
the measure of the force; in fact, the force is the trans- 
ference of momentum, with due regard being taken of the 
rapidity with which the transference is effected. The 
force can be measured by measuring the strain and 
multiplying by a physical constant called a modulus of elas- 
ticity. A force is a thing that has only a temporary 
existence; it exists no longer after the transference is 
completed and the strain has ceased. It has no perma- 
nent existence as energy has; but while it lasts it has quite 
as absolute and real an existence as has energy. Any view 
of mechanics that leaves out of account the strain that is 
the invariable accompaniment of force or stress is so 
entirely incomplete and powerless to deal with practical 
problems that it may, I believe, be described almost accu- 
rately as mere logic chopping, mere compilation of mathe- 
matical formule consistent among themselves. 

To illustrate this last, consider how mass and force are 
commonly measured theoretically. The force is to be 
peommmane: | so we are told, by the rate at which it produces 
momentum. To measure it thus we must of course know 
how to measure mass, because mass is one of the factors in 
momentum on which the measurement of force is made 
dependent. How is mass to be measured? The answer 
we get is—“the unit mass is that in which unit velocity 
will be generated in unit time by unit force.” The circular 
argument is so delicious that it would be a pity to dislodge 
it oe its honoured place in our text-books. The futility 
of this sort of stuff is not lessened by saying that the unit 
mass is that of the standard pound kept in the Tower of 
London, because we are still left with no other means of 
comparing other masses with this standard unit than that 
of measuring and comparing the effects upon them of equal 


forces in generating velocity. I was once told that this is | P 


not so, because Newton discovered that all masses in 
falling freely towards the earth have their velocities 
accelerated at the same rate g. What does this really 
prove? Simply that the attractive force is — to 
the mass 7f the general law is true that forces generate 
velocities at rates inversely proportional to the masses 
to which they are applied. It proves either that, or 
that if the attractive force is proportional to the mass, 
then the law must be true that at least gravitation forces 
generate velocities at rates inversely proportionate to the 
masses on. If the law of gravitation be assumed, 
Newton’s observation would prove the general law con- 
necting force and acceleration of momentum so far at least 
as gravity forces are concerned ; or if the latter be assumed, 
the law of gravitation is proved by this observation. But 
it cannot be taken to prove both. What we really do in 
universal practice is to assume the law of gravitation; we 
measure masses by balancing against each other the 
gravitation forces acting on them at the same, or nearly 
the same, positions on the earth’s surface. With masses 
thus measured we investigate the effects of other forces, 
and find, from accumulation of experimental evidence, 
that the law of motion is generally true. We then 
construct convenient instruments for measuring forces 
independently of gravity, such as spring balances or 
vibrating pee and with their help find that the 
attractive force of gravity on the same mass varies with 
the distance from the earth’s centre. The various laws of 
nature are not proved by isolated sets of experiments. To 
explain or rationally describe certain phenomena discovered 
by experiment we assume a general law. But it is only 
when we find that this same general law explains, or rather 
makes consistent with each other from a logical point of 
view, very diverse and complex peer wtire. moa and 
when we find moreover that no known facts contradict 
our assumption, that we begin to look upon the law as 
proved. 

I have tried to insist that the same physical fact may 
be explained in many different sets of Bs all equally 
correct. This a = to algebraic as well as to common 
word language. I do not simply mean that one may use any 
letters one likes as the algebraic symbols, but that formulas 
or equations which have distinct mathematical meaningsmay 
be merely different modes of describing more or less com- 
pletely one and the same fact. Thus, interpreting the “actio” 
and “re-actio” of the third law in his own way, Professor 
Lodge has pointed out that all the so-called three laws are 
really one and the same law; two of them are simply 
different modes of stating the same fact, and the other is 
only a special case. If he had taken “ actio,” according to 
the Thomson-and-Tait interpretation as meaning “work 
done,” he would still find the third law simply another 
mode of expressing the same general fact ; it would still 
be a purely logical or mathematical deduction from, or 
algebraic transformation of, the second. There is 
only one physical fact represented by all of them. 
It can be viewed in various aspects—as the conserva- 
tion of momentum; as the equality of time rates 
of loss and gain of momentum in two masses which 
are — momentum, é.e¢., equality of acting force 
and reacting force; or as the conservation of energy, 
so far as mechanical work affects the distribution of energy. 
The fact is that velocity, momentum, and kinetic energy 
are merely different aspects in which the one physical fact 
of Motion may be viewed, and give three corresponding 
mathematical modes of measuring motion. Velocity takes 

* In gravity or other kind of “attraction” the strain exists in the 
e:her or other medium intervening between the attracting masses. 








account of quantitative speed and of direction, but not of 
the mass affected by the motion. Momentum takes into 
account mass besides these latter, and kinetic en’ takes 
into account all these except direction. If I liked I might 
measure the motion by the product of the mass by the cube 
or the fourth power of the velocity. Ido not doso because 
I know of no utility in that mode of measurement; but no 
doubt, if I took the trouble, I could find out a series of 
propositions with regard to these measures of motion that 
might form new and interesting mathematical es for 
the Cambridge students. In the same way “force” and 
“work done” are merely two different measures, that is, 
two different modes of mathematically describing the same 
physical thing, namely, transference of motion. In the 
** force” measure the elements taken into account are the 
speed and direction of, and mass effected by, the motion 
transferred, and also the time rate at which the transfer- 
ence takes place. In the “work” measure the speed of, 
and mass affected by, the motion transferred are taken 
into account, and also the distance moved through during 
the transfer by the masses between which the transfer 
takes place. 

The two t facts that have to be clearly —— 
and grasped, so that they may never be lost sight of, are, 
first, that when motion dies out in one mass or portion of 
matter, it will be found simply to have passed into some 
other mass, and to be still existent there in undiminished 
quantity—undiminished so long as the motion is measured 
with reference to the same “field” or set of axes; secondly, 
that during the passage of motion from one mass to another, 
the mass through which it is passing is strained in a 
manner dependent on the character of the motion that is 
thus flowing through it, and to an extent that has a 
definite relation to the rate of flow, which relation depends 
on the kind of material thus affected. 

A force is an action between two bodies ; and the one 
mass cannot give up its motion to the other without that 
other taking it from the first any more than money can be 
given by one man to another without the first losing it. 
So stated the equality of action and reaction is a mere 
truism ; but we must remember that the motion trans- 
ferred is measured with reference to a certain “field,” 2.¢., 
another mass or set of masses, independent of the masses 
between which the exchange takes place. The physical 
fact, that is not a truism, but, on the contrary, requires 
physical proof, is that the action and reaction between 
the two masses, or the exchange of motion that takes 
lace between them, does not affect in any way, either 
with regard to amount or direction, the sum of their 
motions measured relatively to this independent “ field.” 

A reform is much needed in our book and lecture-room 
diagrams. There we habitually represent “external 
forces” by means of arrows. There is nothing absolutely 
incorrect in this. The arrows represent the action on the 
machine or structure dealt with of the rest of the universe 
“external” to this special structure. But the arrows are 
decidly ghostly; they do not suggest to the learner the 
existence of the other “external” masses through which 
alone these forces can act, in consequence of whose exist- 
ence alone can the forces have any real existence. Our 
learners are thus persistently taught to think of a mass 
and a force — each other. Such an idea, although 
common, is absolutely incorrect. Two masses only can 
op each other with mutually reacting forces. 

n College, Birmingham. R. H. §. 








THE INSTITUTION OF NAVAL ARCHITECTS. 
TuE annual meeting of the Institution of Naval Archi- 
tects commenced at noon on Wednesday in the Hall of 
the Society of Arts, John-street, Adelphi, with the 
president, the Earl of Ravensworth, in the chair. The 
attendance was not large. After some preliminary busi- 
ness the report of the Council was read. 

From this we learn that the financial condition of the 
Institution continues to be satisfactory. In spite of an 
increased expenditure, chiefly under the head of printing, 
£123 14s. 9d., the balance in hand at the end of last year 
was £199 11s. ld. in excess of that of the year E ing, 
while during the same period the Library Fund was 
in by the sum of £106 18s. 8d.—a result chiefly 
due to the large number of new members and associates 
who joined the Institution in the year 1884. The satisfac- 
factory amount realised under the head “ sales of volume,” 
viz., £170 15s. 7d., shows that the value of the publica- 
tions of the Institution is steadily growing in the apprecia- 
tion of the outside public, the larger portion of this item 
having been obtained from non-members. In _ conse- 
quence of the heavy increase in the item of printing and 
engraving, the Council has made new arrangements with 
re to the publication of the “Transactions,” which 
will, it is ee result in a very considerable saving. In 
future the “Transactions” will be published in about two 
months after the annual meetings, instead of four months, 
as has latterly been the practice, or seven months, as was 
formerly the case. This comparatively rapid publication 
will render unnecessary the issue of an edition of the 
papers, as read at the meetings, to all members and asso- 
ciates. This issue constituted, in fact, a first edition 
of the “ Transactions,” and involved the Institution in an 
expense of about £100, which will in future be saved. 
In order to expedite the production of the “Transactions,” 
new rules have been framed for the correction of reports of 
discussions, copies of which will be forwarded to each 
speaker, together with the report of his remarks. Mem- 
bers are earnestly invited to co-operate with the Council 
in their endeavours to secure an early publication of the 
“Transactions ” by a strict compliance with the new rules. 
The rules for the admission of Members and Associates 
have been under the consideration of a committee of the 
Council ially appointed. The old rules were found to 
be somewhat difficult in application, and have never been 
put fully into operation. The Committee — on 
the 4th of April last to consider the method of electing 
Members and Associates recommend the followin 
tions in the rules :—“(a) In the second clause of 


altera- 


ule 38, 
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after the words ‘ marine engineer, to introduce the words, 
‘conversant with naval architecture ’—see Rule 2 ; (b) At 
the end of Rule 39 and of Rule 40 to omit the words ‘ by 
ballot,’ and to substitute the words, ‘the voting to be 
by ballot, should a ballot be demanded.’ The Com- 
mittee are of opinion that advantage would result 
from greater strictness being exercised in respect of 
the ‘statements’ of claim submitted by applicants for 
membership, which should, in the Committee’s opinion, 
always comprise words to the effect that those members 
who sign the statement are satisfied that the candidate is 
—as the case may be—either a competent naval architect 
or a marine engineer, qualified by his conversance with 
naval architecture to become a member. The Committee 
have suggested the adoption of a simplified ‘form’ of 
application for the admission of associates.” 

The names of the new Council having been announced, 
the President addressed the meeting at some length. He 
regretted that he was unable to s a cheerful view of 
maritime affairs. One of the curious features of the 

resent depression was the suddenness with which 
it took place, and the inequality of its incidence. 
Thus on the Mersey the tonnage of ships launched in 1884 
was 45,000, while in 1883 it was 43,000; hence on the 
Mersey there was a slight increase. On the Clyde in 1883 
the tonnage was 417,000, while in 1884 it was only 299,000. 
In the North-Eastern ports the decrease was fully 30,000 
tons. The total drop amounted to no less than 500,000 
tons, and taking this as being worth £15 a ton, the sum 
withdrawn from the labour market was not less than 
seven and a-half millions sterling. It was not wonderful 
that great distress prevailed. As for the material of ships, 
steel was making rapid pro ; no less than 131,000 tons 
of steel shipping had n built last year on the 
Clyde, 10,564 tons on ‘the Tyne, and 22,340 tons 
elsewhere. The triple expansion engine was coming 
into favour at a rate which mised to oust all 
other systems. There were now afloat thirty-nine sets of 
these engines and forty-three were being built. A 
saving was claimed of 20 to 25 per cent. for these 
engines in fuel, a matter of vital importance, seeing 
the point to which freights had fallen. The Govern- 
ment had chartered steamers at 7s. 6d. per ton per 
month. Not so long ago they had paid as much as 25s. 
per ton per month for similar service. He attributed bad 
trade to the unsettled condition of politics, to wars, and 
rumours of wars. One good feature was that the country 
had at last become alive to the condition of the Navy, and 
had insisted that improvements should be effecced in it. 
An Admiralty Commission had been appointed to consider 
the whole question of shipbuilding by private contract, and 
the system of repairs and refitting being carried out in 
our dockyards; and it was to be hoped that the result 
would be a large accession of work to private dockyards. 
He would like to see this inquiry extended even to dealing 
with the constitution of the Board of Admiralty itself. It 
was most essential that the Admiralty should supply its 
own guns, and not depend on the War-office for them. It 
was essential, however, that proper specifications should be 
prepared for the guidance of private shipbuilders, who ought 
to be secured so much regular work that they could keep 
up a staff of men trained to the Admiralty system of doing 
things. The protests of the nation had induced the Govern- 
ment to ask for more money for the Navy than had ever 
at one time before been asked for the building of ships, 
namely, £3,000,000, to be spent in five years. For this it 
was proposed to build four ironclads, five steel cruisers 
with steel armour belts 10in. thick, two to’ o rams of 
the Polyphemus class, ten torpedo cruisers, and thirty tirst- 
class torpedo boats. With the exception of two of the 


ironclads—one to be built at Portsmouth, the other at* 


Pembroke—and the two Polyphemuses, all were to be 
built by private contract. Tenders had already been 
received for some of them, but not all. It was time to 
consider whether the Admiralty was to be the sole arbi- 
trator as to what was and was not to be built; and he 
hoped that, before any new ships were put in hand,a 
competent committee would be called in to report on the 
Admiralty designs. After all, the guns lay at the bottom of 
the whole question, and it was the delay and uncertainty about 
guns that caused delay and uncertainty about ships. Not 
long since he saw the Conqueror, a splendid new ship, and 
he asked why she was not put in commission. He was 
told that she was quite complete in every respect, with the 
guns on board, but that the breech screws for the guns had 
not yet been furnished, and until they were the ship was 
useless. This was a disgraceful bit of management. It 
took fifteen months to make a 110-ton gun, half as long as 
was wanted to build an ironclad, and he would be glad if 
it could be shown that this monster ordnance was not 
wanted for sea fighting. 


The President’s address was received with applause, and 
Captain G. H. Noel, R.N., then read a paper 


On A PracticaL MEASUREMENT OF THE COMPARATIVE 
Fieutine Erricrency or Suips or War. 

It is quite impossible to give an abstract of this 

paper. It must suffice to say that Captain Noel 

attaches certain co-efficients of value to certain cha- 

racteristics of a ship, formulates these, and deduces 

figures of comparative merit. Thus, for example, he gives 


for speed S = a (s-8)* where s = full speed in knots 


on the measured mile, and D = tons displacement. For 
torpedoes he gives T = ¢ D}, where ¢ = number of tubes 
for discharging torpedoes, and D tons of displacement. 


For complement he gives H = ss where p=number of 


officers and men, and D displacement of tons. As an 
example of the comparative figures obtained, we give the 
table in the next Sivan. The higher the figures in the 
grand total column the better the ship.. 

The discussion which followed was all to the same effect, 
namely, that the system devised by Captain Noel was 
very ingenious, but quite useless, except for ships which 
closely resembled each other in their main features, 





Sir E. J. Reed took occasion, in criticising this paper, 
to say a good deal on the burning question of 
armoured versus unarmoured ends, and he called special 
attention to the fact that the Admiral class of ships which 
the Government proposed to build cannot be inclined 
5 deg. without putting the whole of the armour under 
water, while the heeling of the Collingwood only 14 deg. 
would have the same effect. If he had 2800 tons of 
armour to dispose on a ship of 10,000 tons, he would at 
least take care that it would not all be represented by a 
belt 130ft. long by 1ft. above the water line. Admiral Sir 
Spencer Robinson agreed with Sir E. J. Reed ; so did Mr. 
Samuda, who, pointing out that it was impossible to attach 
any value to armour until it was known how it was 
arranged, stated that the proper thing was to so arrange 











| Total Grand 
Name of ship and tonnage. Totala, ¢ +B total 
! | “latBt+ ¥. 
Tons. | 

Lepanto (Italian) ... ... 13,850 901°4 | 1122°7| 1142°7 
Amiral Baudin (French) .... 11,441 | 722°6 | 996°7 | 1017°5 
H.M.S. Camperdown -- 10,000, 711°7 | 912°7 942°6 
H.M.S. Edinburgh wae = 9,150) -538°9 | 730°1 | 749°1 
H.M.S. Ajax... ... ... 8,510; 446°3 | 617°0 545°6 
H.M.S. Nelson ... ‘ 7,630  447°3 | 638°0 666°0 
Sachsen (German) 7,400 450°7| 597°0| 6012 
Caiman (French) 7,240 480°6 | 646°3 | 650°8 
H.M.S. Conqueror 6,200 | 388°2 | 548°2 | 563°7 
H.M.S. Orion... 4870 | 273°8| 395°8| 395°8 
New belted cruiser 5,000 386°2 | 540°2 565°7 
H.M.S. Arethuse 3,750 243°0 | 307°2 337°2 
H.M.S. Active 3,080 174°6 | 208°6 208°6 
H.M.S. Opal 2,120, 102°4 131°7 131°7 
H.M.S. Caroline 1,420 81°6 | 111°0 114°2 
H.M.S. Cormorant 1,137 55°0 84°2 84°2 
H.M.S. Hecla 6,200 244°5 284°5 336°5 





armour that it would enable a ship to keep afloat 
under an enemy's fire as long as possible, and_ this 
certainly could not be best done or done at all by 
concentrating it in thick masses on portions of the 
hull. It should never be forgotten that while we 
were always talking of the risk from shells, no shell 
as a shell had ever yet been fired through an armour-plate 
and burst behind it. The shell played the part of a solid 
shot if it came through at all, which it could not do if it 
had a charge of powder in it. In that case it burst out- 
side, and even a thin plate would burst it ; therefore he 
held that even thin armour all over was better than thick 
armour in patches only. 

Mr. W. H. White found the same faults as other 
speakers had done with Captain Noel’s paper, but he said 
it was useful, as showing the value attached by an able 
and experienced naval officer to different characteristics. 
In reply to Sir E. J. Reed, he would add, that it had never 
been pretended that the stability of the new ironclads was 
to be protected by armour; and he was pleased to find 
that Captain Noel had placed the Italia and Lepanto at 
the top of his list, although they had no side armour at alli 
to protect their stability. After a few words from Admiral 
Sir John Hay, Captain Noel replied briefly, and a vote of 
thanks having been passed, the meeting adjourned. 


On resuming after luncheon, Mr. P. Watts read a paper 


Own THE Use oF WATER CHAMBERS FOR REDUCING THE 
Routine or Surps at SEA. 


This paper referred to the use of a transverse chamber 
containing water as a means of reducin cme 4 The 
accompanying diagram shows H.M.S. Edinburgh, with 
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which a series of experiments have been made. The 
transverse water chamber is shown in section at A. It 
runs right across the ship from one side to the other. The 
water acts in the following way:—When the ship heels to 
port, let us say, the water runs down to the port side, and 
as it always moves after the ship has moved, it will all have 
heaped itself upat the port end of the transverse water cham- 
ber just at the moment when the port side is beginning to 
rise again, and it will delay and retard the rising of the shi : 
The ship next rolls to starboard, and the water again 
follows the roll, and arrives just in time to check the rise 
of the starboard side. Let us suppose that a plank is 
balanced on a knife edge and rts to rock like a child’s 
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see-saw. If, now, a man run along the plank in such a 
way that he will always reach that end of the plank which 
is lowest at the moment it is beginning to rise, it will be 
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seen that considerable effort will be required to keep the 
mes rocking. The water plays the part of the man. It 

appens, however, that just the right quantity of water 
must be used, which means that the tank or chamber must 
be just about half-full; if more or less, then it may 
arrive too soon or too late at the end of the chamber. 
Mr. Froude has carried out a series of experiments with 
Mr. Watts, and he showed a model in action which beauti- 
fully illustrated the theory. A A is a wooden frame with 
a knife edge at B, on which is carried the second frame 
CC; D D are two balance weights by which it can be 
levelled, E is a rectangular vessel with a front of glass, 
through which the behaviour of coloured water may be 
seen when C is caused to rock, as indicated by the curved 
dotted lines; H is a pointer. 

The discussion which followed was opened by Mr. 
Liggins, who hoped that this device would be applied to 
merchant steamers to prevent rolling. Sir E. y . Reed, 
however, and several other speakers, regarded the scheme 
as of very doubtful value as applied to passenger ships, 
because the violent action of the water rushing from end 
to end of the chamber might, and certainly would in weak 
vessels, do a great deal of harm, and be productive of much 
danger. It is noteworthy that in the course of this dis- 
cussion it was stated that there is now a tendency to make 
merchant steamers too wide for their depth—possibly as a 
reaction from the Austral type, which is crank—with the 
result that they roll fearfully, and two or three wide ships 
have already been lost, it is assumed, from the straining 
caused by excessive rolling. Certain explanations were 
given by Mr. Froude, and after a reply from Mr. Watts, 
and a vote of thanks, the meeting adjourned until yester- 
day-—Thursday—at noon. 

The proceedings on Thursday commenced with the 
reading of a paper by Mr. J. H. Heck, on “ A Mechanical 
Method. of Measuring a Vessel’s Stability.” After some 
discussion, this was followed by three papers, as follows :— 
“The Stowage of Steamships,” by Mr. F. P. Purvis, Mem- 
ber; “Method of Arranging the Coal Bunkers of a 
Steamer so as to Reduce the Ballast to a Minimum,” by 
Mr. John Nicholson; “On Yacht Measurement and Time 
Allowance for Racing,” by Captain J. C. Tuxen. This 
completed the proceedings for the day. In the evening 
the Institution assembled at seven o’clock, and proceedings 
commenced with the reading of a paper on “The Most 
Suitable Propeller for Shallow Draught,” by Mr. J. L. 
Thornycroft, followed by other papers. 








THE LATE MR. MICHELL. 

We regret to announce the death of Mr. William Marwick 
Michell, of the Patent-office. Mr. Michell entered the service of 
the Commissioners of Patents in 1853, having previously filled 
the post of assistant-editor of Newton’s London Journal, a 
periodical of repute in its day, devoted to the description of 
patented inventions. His literary experience and his wide 
knowledge of patent law and inventions were of great value 
in the office, and about the year 1856 he started the useful 
series of “ Abridgments,” by preparing in his leisure time, 
after official hourz, the volumes relating to “ Sewing Machines,” 
“Drain Tiles and Pipes,” and “ Aids to Locomotion.” He also 
compiled the catalogues of the Patent-office Museum, and of the 
collection of portraits of inventors formed by the late Professor 
Woodcroft. During the preparation of Mr. Chamberlain's 
Patent Bill, which became law last year, he was constantly con- 
sulted by those who had charge of the measure, and his intimate 
acquaintance with the practice under the old law, and with the 
various attempts at reform which had been made from time to 
time, enabled him to render valuable service. His services were, 
however, not recognised, the post of deputy-controller, to which 
he aspired, and to which he was justly entitled, being conferred 
upon a clerk from the Board of Trade without any previous 
experience in patent matters. His death took place at Kew, on 
the 19th inst. 








THE REMSCHEID WATERWORKS. 

Ox page 244 will be found the second page engraving 
illustrative of the Remscheid Waterworks. A description of 
the works will be given in another impression with further 
engravings. 














TENDERS, 


FARNHAM MAIN SEWERAGE. : 
Contract No. 2.—Mr. James Lemon, M. Inst. C.E., engineer. 
Quantities supplied. 


£ 
John Jackson, Westminster .. .. «.. «- «+ «+ «+ 14,888 
Tom Street, Colchester i bat wees oe de 0%) ee 14,034 
W. H. Dearle, Eastbourne... .. .. .. -- «+ «+ +s 12,263 
Prowse and Lee, Liverpool-street, london .. .. .. «. 12,216 
W. J. Botterill, Cannon-street, London .. .. .. «- 11,997 
Bottoms Bros., Battersea .. .. .. «. +e «+ «+ «+ 1,45 
E. Perlland Sons, Bromley .. .. «1 -- «+ ee 11,482 
T. B. Ha SEE on | ies 00: -@0! 00) 49; | 09,00 10,700 
W. H. Hill and Co., Cardiff .. .. .. «. «+ ++ ++ 10,700 
Beadle Bros., Erith,Kent .. .. .. .. «- «+ +. «+ 10,617 
W. Schofield amy, Remfem .< cc os 0s oe DD 
Geo. Smith, Newcastle-on- Tk, >: op, ,0b,, #0. 09. 33) Se 
Geo. Cowdery and Son, Gloucester.. .. .. .. «. «+ 10442 
H. J. Sanders Southampton .. .. .. .. -- «+ «+ 10,400 
John T. Whetham, Lo a oo, 0s 00 00 oe cc co 9,005 
Joseph Bull, Sons, and Co., Southampton .. .. .. «. 9,773 
B. Cooke and Co., Battersca .. .. -. «1 «+ + ++ 9,686 
T. P. Hell, Portemouth .. 0. 2. se oe 8 «2 08 9,630 
CS, B. Gee, DOU wn ico, ce 00 00. 90 00 se 00, OOD 
R. C. Trimm, Walton-on-Thames .. .. .. «. «- +» 9,342 








ENGRAVING BY ExEcrricity.—Our ye pm correspondent 
says:—An invention which should be of much practical utility ia 
mony manufactories has been brought under the notice of several 
firms here by Lieut. Buller Carter, of Bow-lane, London. It is a 
new engraving machine, in which electricity has been introduced 
into the mechanism with great success. It is chiefly intended for 
decorative engraving upon metal work, and is capable of producing 
highly finished seslite with a celerity in which manual work is 
completely outdistanced. The words or designs to be engraved 
are furnished by a setting of ornamental types or a eeere 
plate. Over this is passed, in parallel lines, an arm of the 
machine, to which is attached a fine protected | ere point. 
The motion of the arm is responded to by that of a table, which 
carries the metal to be inscribed or decorated beneath the point of 
the engraver. The types or stereotype plate, by raising the 
platinum point, puts into circuit a current of electricity, nye 
acting upon an electro-magnet, raises or depresses the graver, an 
produces an enlarged or reduced engraved copy of the types upon 
the metal on the table with perfect accuracy. 
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RAILWAY MATTERS. 


A TRANSVAAL railway scheme, from Kimberley to Pretoria, has 
been mooted. 

THE Bugsworth “ straightening” on the Midland Company’s 
Manchester line is now completed. The new works will avoid 
subsidences, and other troubles, which on the old route have 
caused a large annual expenditure, 


AmonG the plant required for the Suakim and Berber Railway, 
Messrs. Lucas and Aird have specified a number of Norton’s 
Abyssinian tube wells, with pumps and driving ren » They 
_— received orders to prepare these for immediate dispatch to 
Suakim. 

Axnovut 6800 tons of steel work for the Forth Bridge superstructure 
of the large spans are in various stages of preparation in the shops. 
The portions most advanced are the bed-plates, skewbacks, tubes 
and girders for the North Queensferry cantilevers, but the steel 
— “4 the South Queensferry and Inch Garvie cantilevers is also 
in hand. 


For the supply of water to their men, and for the locomotives 
for the Suakim-Berber line, Messrs. Lucas and Aird have decided 
to employ a portable arrangement of the Kirkaldy condensing 

hi or obtaining distilled water from sea water, the water 
even for locomotives having for the greater part of the line to be 
obtained this way. 


At Manton, on Saturday morning, a connecting rod of a goods 
engine broke and pierced the boiler. The driver and fireman were 
soon enveloped in steam ; the former jumped off the engine, which 
was going fifteen miles an hour, and was not hurt. The fireman 
was picked up insensible. He had received a severe shaking and 
a shght scalp wound, He did not know how he got off the engine. 


A CONSIDERABLE quantity of material is being made with the 
utmost despatch for the railway wagons and carriages for the 
Suakim-Berber Railway. The work consists of tires, axles, and 
springs. There is also a good deal of work doing for the frontier 
railways of India, and this is being got out of hand with great 
expedition. Messrs. John Brown and Co, have the work in both 
cases, 


Tue Hull and Barnsley Railway Com 
stock have been given out. The work, which consists of 479 
wagons and carriages, has been divided between Messrs, Charles 
Roberts and Co., Wakefield ; Messrs. Craven Brothers, Darnall, 
Sheffield ; the Ashbury Carriage Company, Manchester; the Lan- 
caster Wagon Company ; the Railway Carriage Company, Oldbury; 
and Messrs. Brown, Marshall, and Co,, Brmingham. 


THE railway on builders in the Birmingham district note with 
ratisfaction the Indian inquiries which are being made. The 
Nizam’s Guaranteed State Railways Company is inquiring for low- 
sided and covered goods wagons wholly of iron, and for brake vans. 
The wagons and vans are of 19ft. lengths, and are for a 5ft. 6in. 
gauge. The work is to be supplied in parts for putting together in 
India. The Southern Mahratta Railway Company is also inquiring 
for similar ironwork, and for wheels and axles, ironwork for 
trolleys, and axle-boxes. 


WRITING of street tramways for China, 2n American paper says: 
**India, Japan, the Kast and West Indies,. Mexico, Brazil, the 
States of South America, &c., are all endowed with these con- 
veniences of modern civilisation, but the tinkle of the bell-punch 
has never yet been heard in populous, ride-loving China. We can 
state, however, upon good authority, that parties are here arrang- 
ing for such plant ran appliances as are necessary, and that Yankee 
street cars will soon be rolling through the-streets of at least one 
city in the Celestial Empire.” 


THE railway rates question has this week been again considered 
hy the Wolverhampton Town Council, and they have determined, 
subject to the sanction of the Home-office and to subsequent con- 
firmation by a town’s meeting, to defray the cost of Sse | the 
London and North-Western, Great Western, and Midland Com- 
pany’s Bills out of the Borough Fund. Leading members of the 
Corporation, who are also manufacturers, expressed the strong 
ro that after the opposition offered by Mr. Chamberlain 
the Bills will not be presented for second reading. They also 
deprecated the reference of the Bills to a Royal Commission, as is 
proposed by the President of the Board of Trade. 


THE Paris crrpenint of the Times announces the death on 
Friday last of Mr. Faulin Talabot, an eminent engineer, at the age 
of sea er. **From 1825 to 1830 he was a surveyor of roads 
and bridges in the service of the Government. On the introduc- 
tion of railways he threw himself with enthusiasm into the move- 
ment, was manager of the Avignon and Marseilles line, and became 
manager of the Paris, Lyons, and Mediterranean. He also f 





ny’s contracts for rolling 








ormed 
a ne for cutting through the Isthmus of Suez, but the time 
was not then ripe for such an undertaking. From 1863 to 1870 he 
was a Deputy. Though blind for some years, he continued to the 
end of his life to interest himself in pact anc and was ever ready 
with advice on new schemes.” 


Some rapid tunnel driving has lately been done on the Mersey 
Tunnel Railway, by Colonel Beaumont’s boring machine. The 
distance accomplished last week, through the sandstone under 
the Mersey, was 87 yards, which is the ‘‘ fastest on record.” The 
heading now being driven, and which is nearly completed, has a 
total length of about 950 yards; and this, as well as the previous 
heading of about 700 yards in length, are intended for effecting 
the ventilation of the main tunnel. The total distance driven by 
Colonel Beaumont’s machine—which cuts a circular heading rather 
over 7ft. in diameter—in tion with the Mersey Tunnel, is 
about 2250 yards, which includes the first operation, viz., the 
boring of the drainage heading. 

THE Midland Railway from Woodlesford, near Leeds, to Barrow- 
in-Furness was obstructed throughout Sunday. A correspondent 
says :—Messrs. Cammell and Co., of Sheffield, recently completed 
an immense steel propeller for a steamship, which is being con- 
structed at Belfast. The blades of the propeller—one of the 
largest yet made—were so wide that they overlapped the opposite 
line of rails to that on which the propeller was being transported. 
On ae es were inde for the conveyance of the 
propeller from Woodlesford to Skipton, and in order to effect this 
the passenger trains along the route were shunted and blocked to 
allow the special train to pass. At the stations and junctions the 
propeller excited great interest. The train journeyed to Skipton 
safely, where it was intended that it should remain until next 
Sunday, but it afterwards proceeded to Carnforth, and subse- 
quently to Barrow, where it arrived on Sunday night. 


AT the half-yearly meeting of the Caledonian Railway it was 
stated that the receipts from all sources of traffic had fallen, there 
being a under ev head excepting that of live stock. 
Coaching receipts were less by £4600, although they had carried 
183,259 more passengers and run 45,000 more train miles than last 
year. Third-class passengers yielded £2300 more, but first and 
second-class passengers had both fallen in numbers by 6000 and 
13,000 respectively, and in money in the come by £5327. 
Merchandise had brought in upwards of £10,000 less than last 
year. The receipts from min were only £1000 less. There 
was an increased train mileage of goods and minerals together of 
116,000, which meant a large addition to the running charges. 
The to: carried during the half-year had been of goods almost 
identical with that during the half-year ending July, 1884, and 
only some 9000 tons less than that carried during the half-year 
ending January, 1884. That of minerals was 10,000 tons more 
than at the corresponding period of last year. Turning to the 
expenditure side, the cost of hing Den maintaining the line was 
some less t last year. Maintenance of way, &c., had 
ene more by £9000; but the cost of locomotive power was reduced 














NOTES AND MEMORANDA. 


In London last week the annual death rate per 1000 from all 
causes was the same as the previous week, 21°4. 


In Greater London during the week ending the 14th inst. the 
death rate was equal to 20°7 per 1000 of the population. 

Tur production of manufactured iron in France during the 
latter half of 1884 was 455,977 tons, being a decrease of 17,133 
tons on the quantity produced during the second half of 1883. 


THE deaths registered during the week ending March 14th in 
twenty-eight great towns of England,and Wales corresponded to 
an annual rate of 22°1 per 1000 of their aggregate Ss 
which is estimated at 8,906,446 persons in the middle of this year. 
The six healthiest places were Birkenhead, Portsmouth, Hull, 
Brighton, Derby, ard Salford. The death rate of Birkenhead was 
13°5; that of Sunder!and 48°3, 


DirFERENT views are held with regard to the agents to be used 
in cleansing machinery such as beer pumps, and opinion seems 
principally divided between steam and a. e solutions, Experi- 
ments conducted by Herr Kohlmann show that the steam process 
does not always sufficiently do the work required, while very good 
results were obtained with a coJd 2 per cent. solution of caustic 
soda. This latter method is also cheaper than that of steam. 


At the Greenwich Observatory last week the mean reading of 
the barometer was 29°87in. ; the highest reading was 30°38in. 
at the beginning of the week; and the lowest 294lin. on 
Wednesday at noon. The mean temperature of the air was 
41°9 deg., and 0°5 deg. above the average in the corresponding 
week of the twenty years ending 1868. Rain fell to the aggregate 
amount of 0°05in. The duration of registered wage sunshine in 
the week was 29°7 hours, against 28°1 hours at Glynde-place, Lewes, 


From a recent paper on the manufacture of gas from oil and the 
bye products from Pintsch’s gas, read before the Society of Chemi- 
cal Industry by Professor H. E, Armstrong, F.R.S., it appears 
that the yield of about 80 cubic feet of gas per gallon of oil is 
considered a very good yield, but the yield depends very much 
upor the temperature of distillation. There are now about 2 
railway carriages in the United Kingdom fitted on the Pintsch 
system, and the gas consumed in total is enough to yield a large 
quantity of valuable and interesting bye-products. 


Art a recent meeting of the Chemical Society, a paper was read 
on ‘‘ Toughened Filter-paper,” by E. E. H. Francis. Filter-paper 
which has been immersed in nitric acid, rel. den. 1°42, and washed 
with water, is remarkably toughened, the product being pervious 
to liquids, and quite different from parchment paper made with 
sulphuric acid. Such paper can be washed and rubbed without 
damage, like a piece of linen. The paper contracts in size under 
the treatment, and the ash is diminished; it undergoes a slight 
decrease in weight, and contains no nitrogen. Whereas a loop 
formed from a strip 25 mm. wide of ordinary Swedish paper gave 
way when weighted with 100—150 grams, a similar loop of 
toughened paper bore a weight of about 1‘5kilogs. The toughened 
paper can used with the vacuum pump in ordinary funnels 
without extra support, and fits sufficiently closely to prevent 
undue access of air, which is not the case with parchment paper. 
An admirable way of preparing filters for the pump is to dip only 
the apex of the folded paper into nitric acid, and then wash with 
water; the weak part is thus effectually toughened. 


In the monthly report on the London water supply, by Mr. 
William Crookes, F.R.S., Dr. William Odling, M.B., and Dr. C. 
Meymott Tidy, M.B., it is stated that:—‘‘Of the 168 samples 
examined, the whole, excepting two which were recorded as ‘ very 
slightly turbid,’ were found to be perfectly clear, bright, and well 
filtered. The month of February was characterised by a heavy 
and more or less continuous rainfall, and by the prevalence of river 
floods, conditions eminently unfavourable to the quality of the 
water supply. In regard to freedom from turbidity, however, the 
subsidence and filtration arrangements of the companies sufficed to 
mect any extra strain put on them by the prevailing conditions, 
only two of the 168 samples examined during the month being 
found to present even that low de; of turbidity denoted by the 
expression ‘ very slightly turbid.’ Thus the mean quantity of organic 
carbon in the water supplied by the Thames companies during last 
month was ‘182 part, as against ‘137 part in the preceding month, 
and as against a five years’ average for the month of ‘190 part, in 
100,000 parts of the water. The mean amount for February, 1883, 
was ‘238 part, and that for February, 1884, when the river was in 
an exceptionally excellent condition for the time of year, only “140 
part in 100,000 parts of the water.” 


THE returns of the census taken in 1882 give the population of 
Russia in E as numbering 77,879,521, of whom 38,651,‘ 
were males and 39,227,544 females, making, with the Grand Duchy 
of Finland and other parts of the empire, a total of over 102,000,000 
souls. Classified according to provinces, the population is largest 
in the province of Viatka, 2,740,953; and then come the provinces 
of Perm, 2,539,874; Kieff, 2,507,231; Tamboff, 2,490,319; Pultava, 
2,473,958; Voronega, 2,433,657; Kursk, 2,314,300; Podolia, 
2,276,518; Samara, 2,224,093; Moscow, 2,137,179: Kharkoff, 
2,160,263; Saratoff, 2,113,077; and Volhynia, 2,062,270. These 
are the only provinces in which the population exceeds 2,000,000, 
the minimum being reached in the province of Archangel, which 
has only 315,367 inhabitants. The population is densest in the 

rovinces of Moscow—73'l inhabitants to the square verst—and of 

odolia—61°7 inhabitants per square verst—while there are from 
50 to 60 inhabitants per square verst in the province of Pultava, 
Kursk, and Kieff; from 40 to 50 in the provinces of Tula, Riazan, 
Orel, Kharkoff, St. Petersburg, and five others. The provinces 
most sparsely inhabited are Perm, 8°7 to the square verst; Oren- 
burg, 72; Astrakhan, 3°8; Vologda, 3°3; Olonetz, 2°9; and 
Archangel, 0°4. The urban population is 9,263,100, and the rural 
population 68,616,418. The number of illegitimate children is 
much greater in the towns than in the country, being 113°2 per 
1000 births in the former and only 17°7 per 1000 in the fatter. The 
mortality is greater in the country than in the towns, being 39°5 
per 1000 inhabitants, as against 34°4. 

In a paper read before the Statistical Society on the 17th ult. 
Sir Richard Temple endeavoured to check the various official 
returns of the population of China by applying the results obtained 
from the population statistics of British India. The various state- 
ments made by the Chinese Government as to the numbers of 
people under its rule show violent fluctuations, those of the last 
century and a-half varying between 436 and 363 millions. These 
returns, as Professor Douglas pointed out, varied with the pur- 

es for which the enumerations were made. China proper and 
ndia, said Sir Richard Temple, are about the same area—a million 
and a-half of square miles.’ Both countries are under similar 
conditions—physical, technical, climatic, geographical. In both 
there is a strong tendency to multiplication of the race. both 
the population loved to congregate in favoured districts, to settle 
down and multiply there till the land could scarcely sustain the 
growing multitudes, and to leave the less favoured districts with a 
scanty, though hardy population. The average population of the 
whole of India is 184 to the square mile, and if this average be 
applied to China—exclusive of the Central wept gives a 
= of 282,191,600 souls. The writer then compared, one 
y one, the eighteen provinces of China wpogre with the districts 
in India camgualing nearly in physi characteristics and 
cultivable area, and, summarising these computations, he found 
that, over a total area of 1,500,650 square miles, the population, 
according to this estimate from the Indian averages, would be 
282,161,923, or, say, 183 persons to the square mile; while the 
latest official returns obtained from China show 849,885,386, or 
227 inhabitants to the square mile. The general conclusion, he 
said, — be that the latest Chinese returns, though probably in 
excess of the reality, did not seem to be extra’ nt or incredible 
on the whole if tested by the known averages of the Indian census, 





MISCELLANEA. 


Wutiam C. Kinastry, the originator and builder of the 
Brooklyn Bridge, died on the 21st ult. 

THE death is announced of B. B. Hotchkiss, the inventor of the 
world-famous Hotchkiss machine gun. 

THE number of men employed on the Forth Bridge works is 
about 2000, including the Italians engaged in the compressed air 
sinking arrangements. 

A NEW iron bridge, designed by Mr. Kinniple, C.E., is being 
erected at the mouth of the West Harbour of Greenock. It will 
cost upwards of £9000. 

ALNWICK scems to be going for medicinal supply on a large 
scale, for last week the Local Board adopted a proposal to obtain 
its water supply from the Senna Wells. 


Ir is stated in Vienna from Rome, thatthe Italian Government has 
concluded a treaty with the Eastern Company for the laying down 
of a cable from Massowah, vid Assab to Perim. 


A LECTURE on “‘ Calculating Machines” is to be delivered before 
the Physical Society in the Physical Laboratory of the Science 
Schools, South Kensington, on Saturday next at three o’clock. 

Some idea of the extent of the electric lighting at the Inventions 
Exhibition may be gathered from the fact that the Henley Telegraph 
Works Company has supplied the Exhibition with ozokerited india 
rubber electric light cables to the value of £800. 

SEVERAL overhead wires fell during last Sunday, and though no 
personal injuries resulted, some of the wires could not have fallen 
on a week-day without something of the kind. We have had so 
little snow for years that the wires have not been tested, and the 
small fall last Saturday night was sufficient to break a good many. 


THE ss. Etruria, a sister ship to the Umbria, built by Messrs. 
John Elder and Co. for the Cunard Company, is now ready to leave 
the Clyde. Built of steel, her tonnage is 8000 tons; she is 520ft. 
long, 574ft. broad, and 41ft. deep, the engines being of 12,500 
indicated horse-power. The Etruria is expected to leave Liverpool 
on her maiden Transatlantic trip about three weeks hence. 

WE hear that at the special desire of a foreign Government, and 
with a view to meet on equal terms the competition of French and 
German firms, Messrs. Yarrow and Co. have in contemplation the 
establishment of a branch factory on the Continent. A similar 
course will probably be adopted by a large firm on the east coast, 
whose name we are not at liberty at this moment to mention. 

Ovr Birmingham correspondent says: ‘‘ Urgent orders have just 
been placed by the Government with Birmingham gunmakers. 
They embrace thousands of Martini-Henry rifles, carbines, and 
revolvers. The men at the three leading factories, and also at 
a number of private establishments, will be employed night and 
day, and some hundreds of hands discharged during the bad trade 
have been re-engaged. The arms have to be shipped to Bombay 
as fast as they can be manufactured.” 

A SMALL vertical boiler recently exploded in a foundry in Cork. 
In a Board of Trade report on the subject, Mr. Traill says :—‘“‘ This 
explosion appears to have been due to the fracture of the uptake 
tube at the root of the upper flange, which was probably injured 
in flanging. Flanged uptake tubes are very liable to give way at 
the roots of the flanges, as in this case, and, therefore, should not 
be regarded as stays. Such a boiler should be sufficiently strong 
without relying on the uptake as a stay.” 


In answer to a question in the House on Monday, Mr. Hibbert 
said :—‘‘ The estimate for the pier at Easky was £4000, and the 
contract has been let for £3553; the corresponding figures for 
Aughris are £2000 and £1898. The contractors are under bonds to 
commence the works during the present month and complete them 
by November Ist and October 1st next respectively. As regards 
Pullendiva no final recommendation has yet been received from 
the Fishery Piers and Harbour Commissioners.” 

THE new screw tug Condor, built by Messrs. Morten, of Leith, 
had a trial trip on the river Thames on 12th March. The Condor 
was built to the order of, and was designed by, Messrs. Watkins 
and Co., Fenchurch-street, London, and fitted with their sluice 
keels to facilitate turning. The dimensions and power of the 
Condor are as follows:—Length, 90ft.; beam, 19ft.; depth of 
hold, 11ft. 3in., fitted with engines of the compound surface con- 
densing type; cylinders, 20}in. by 40in. by 24in. stroke ; large 
imultitubular boiler, working pressure 100 lb. 

A seET of machinery for manufacturing lead and composition pipes 
from }in. to Gin. bore, as illustrated in our impression of the 12th 
October, 1883, from drawings supplied by the makers, Messrs. J. and 
W. Weems, has been erected in the Imperial Arsenal,Constantinople, 
and tested, in the presence of his Excellency the Imperial Minister 
of Marine, and principals of the Admiralty Council, anda certificate 
bearing the Sultan’s Imperial insignia in gold states that the work- 
ing of the whole plant was highly satisfactory, the whole of the 
various sizes of piping being turned out true and uniform. 

By the Northfleet Docks Rill for which the Standing Orders 
Committee of the House of Lords refused, on Tuesday, to dispense 
with the Standing Orders, powers were sought to incorporate a 
company for the purpose of constructing a main dock, with an 
entrance from the river Thames at Northfleet, near the Rosher- 
ville Gardens. 417 yards in length and 200 yards in width, with two 
branch docks each 400 yards long, and about 83 yards wide. It 
was also proposed to construct railways to connect the docks with 
the South-Eastern and London, Chatham, and Dover Railways. 

On Saturday, the 21st instant, the ss. Eastwood, built by Messrs. 
Earle’s Shipbuilding and Engineering Company, was taken on her 
official trial trip. The dimensions of the vessel are as follows :— 
Length, 256ft.; breadth, 34ft.; depth of hold, 17ft. She is built 
to the highest class in the Liverpool Registry. She has been fitted 
by the builders with their triple compound three-crank engines, 
steam for which is supplied from a large single-ended steel boiler 
made for a working = of 1421b. per square inch, this being 
the tenth set of triple compounds completed by Messrs. Earle’s 
Company. 

MEssrs. JOHN BROWN AND Co. have just completed the roller 
acon for the batteries of the Doria and the Morosino, for the 

talian Government, which are now being despatched to Spezzia 
and Venice. Several leading officials of the Japanese Government 
railways visited Messrs. Brown’s works on Thursday, when there 
was also a vigorous deputation of forty members of the Manchester. 
Geological Society, who witnessed the process of rolling armour 
plates, and other industries, and afterwards inspected the com- 
pany’s colliery at Aldwarke Main, where they witnessed the process 
of getting coal by means of lime cartridges. 

A WARNING to colliers is being from time to time published by 
the Manchester Guardian, guided by Mr. Ellis Lever. In one of 
these, published last week, he says:—‘‘The whole body of the 
atmosphere over north-west Europe is in a very unsettled state, 
and it is likely to remain so for some little time. No naked light 
must be permitted to pass into the workings. No shot to be fired 
until a thorough investigation has been made of the surrounding 
workings; shot firing is dangerous at the present time, and the 
greatest care should be used. If the weather be fine, do not relax 

igilance. Should any signs of increased danger appear, notice 

ill be given.” 

THE Select Committee of the House of Lords appointed to con- 
sider Lord Camperdown’s Water Companies’ (Regulation of Powers) 
Bill, held their first meeting on Tuesday. The Committee consists 
of Earl Jersey, Earl Stanhope, the Earl of Camperdown, the Earl 
of Elgin and Kincardine, the Earl of Normanton, Viscount Bar- 
rington, and Lord Bramwell. Lord Camperdown was elected 


chairman, and the Committee will meet on April 14th to consider 
the proposals which will then be laid before them by the metro- 
politan companies. By the terms of the reference the water com- 
panies and other petitioners against the Bill may ke heard by 
themselves or their agents, but not by counsel, 
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GENERAL PLAN OF ATHUS DISTRICT, SHOWING POSITION OF MINES AND WORKS. 
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SECTIONS OF BORE HOLES, MARKED ON PLAN A, D, AND F RESPECTIVELY. 
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THE ATHUS IRON AND STEEL WORKS. 
No. L 
THE Barons d’Huart, an old French family, have during 
many generations made iron, when they could find leisure 
from actively serving their country in the field. The 
present barons, M. Dcsand d’Huart and M. Hypolite 
d’Huart—in France, Belgium and Germany all the sons 
of an hereditary baron bear the title—possess an old blast 
furnace at Senelle, near Longwy, and potteries at Longwy- 
bas, besides being largely interested, in conjunction with 
the Société des Usinesde Maubeuge, in two blast furnaces 
near Longwy, one of which has been in blast for six 4 
months, ey have also a considerable interest in, and the Prinzenberg royalty—marked P—-45 hectares, or 111 
are the administrateurs délégues of, the Société des Hauts  *¢res in extent, about 27 hectares, or 664 acres, of which 
Fourneaux et des Aciéries LAthus, in Belgium. | may be worked open-cast. The second ro alty in a southerly 
Athus, the name of which betokens Roman origin, is a direction is the Schlammenberg—mark S—of 1} hectares, 
small pope in the extreme south-east of the Belgian | OT 4acres, with the Rothe Képgen—R K—of 3°8 hectares, 
rovince of Luxemburg, at the junction of Belgium with °F 9 acres; then comes the Fuchsbusch—F—of 9 hectares, 
rance and the Grand Duchy of Luxemburg, as shown in , °F 22 acres, in extent, and then, most southerly of all, the 
the accompanying general plan. ere are some deposits Concession known as “Im Giirtchen,’—I G—27} hectares, 
of alluvial iron ore in the immediate neighbourhood of | °T 674 acres, making a total area of 87 hectares, or 215 acres. 
the furnaces, but not of good quality; and small | The last-named royalty was gr anted by the Grand Ducal 
quantities are still porte from the Bois d’Athus Government to the Société des Chemins de fer Sécondaires, 
and smelted, with a mixture of other ores, at Charleroi, |» return for their making two railways, and was by them 
Although blast furnaces formerly existed at Aubange, but | ld to the Athus Company ; but all the other royalties are 
a short distance off, it was not the presence of iron ore | simply surface property purchased by the company from 
which led to the erection of blast furnaces at Athus in the | their owners. Sections of re holes a and din the Prinzen- 
year 1872, but rather their proximity to the larger and | berg and of another a little to the north of F in the Fuchs- 
richer deposits in the Grand Duchy of Luxemburg, with | busch royalty are given below the plan on the opposite page. 
convenient means of transport by the Prince Henri Rail- | All the royalties contain two principal seams between 
way, while being situa’ in Belgian territory, with the | 5 m. and 6 m. thick, while the Prinzenberg royalty 
prospect of a market at the Charleroi rolling mills, | has, in addition, over about half ‘its area, a third seam, 
without the customs due of five francs a ton levied on all | Varying from 2 to 3 metres in thickness. These 
pig iron entering Belgium. The basic steel works were three seams yield on an average 40 per cent. of metallic 
added meters on 4 began to work regularly at the iron in the furnace, while, with the exception of the black 
beginning of last year. or top seam, they also contain 5 or 6 per cent. of lime, 
ines.—The ore supply is entirely derived from theGrand Which materially assists in the reduction. ? 

Duchy of Luxemburg, where the construction of the _ The following results were obtained from an analysis, 
Guillaume-Luxembourg Railway revealed the existence of | made last December, of the three seams at Pétange :— 
valuable oolitic deposits, to develop which the Prince 


who shall erect blast furnaces, and railway companies who 
shall form means of communication. It is thus that the 
Prince Henri Company, in return for valuable iron ore 
property— indeed, the most valuable in the Grand Duchy 
—made and work the unremunerative lines in the north, 
as well as the paying mineral line in the south. As its 
furnaces are not in Luxemburg, the Athus Company was 
not entitled to an ore concession. It has, however, acquired 
the mining property—shown hatched in the general plan— 
connected by an incline with the Pétange station of the 
Prince Henri Railway. 

The most northerly, as well as the most important, is 


Average 
Henri line was subsequently formed, following the con- | — 
tour of the line of hills, ns to conve de an away | Ky = — ben 
directly, with a minimum of haulage and barrow work. =. acom ore, = in the 
The Luxemburg ore beds run east and west, the content | Pron 
of metallic ore being tolerably uniform, 35 to 40 per cent.; | Volatile matters ... 15°48 ... 14°38 ... 18°84 ... 23°34 
or the ore ~e east is much more valuable than that | Si a = jc > vt. . et ae bt 
in the west, use it is intimately associated with lime. ae oe eve > | SE be SEE 
and this to such an extent that no farther addition of flux | - do i 2s) a it on as = ve = 
is necessary for smelting. In the west, however, the lime | P 0,= phosphoricacid |... 1°83 ... 179 ... 172... 1:39 
is generally replaced by silica, the former diminishing and | Fe.03= sesquioxide of iron 59°14 ... 59°27 ... 59°82 ... 36°70 
the ae — remarkable regularity from east | en 0-79 o78 078 060 
to west. It therefore happens that, while possessing mines | wh saat ao" ae" eo" ae 
at Pétange, in the on a the gassed wr gunnd, hee - + Re se I SE + aoe 


company finds it advisable to. purchase supplies from| The Prinzenberg Royalty, the most valuable of the 


Esch-sur-Alzette, the centre of the iron district, as well as | whole minin 


r rict, g property, is the only one as yet turned to 
from Differdan Another reason for this is that the account. It fe worked entirely ps Meapetirs al nearly all 
hands employed at Pétange are not regular miners, but | the ore may be extracted in this manner. The annexed 


chiefly farm labourers, who are fully occupied at harvest | figure gives a transverse vertical section of the face, 
_ so that extraneous supplies are necessary to keep the | showing the method of working in large steps. A double 
urnaces going. | 


go : | line of tramway, 0°8 metre, = 2ft. 7din. gauge, is run 
The mining law of Luxemburg differs from that of the | from the top of the incline—the centre line of which 
neighbouring countries, having been carefully deliberated | is shown at P on the general plan—all along the work- 
when the ore was discovered which has proved quite a| ing face, the rails being moved further in from time 
national fortune. All that can be worked open-cast| to time as the ore is worked out. While the ore is 
belongs to the surface proprietor, subsequent provisions | run along by the wagons to the incline, the unproductive 
—- him even to work by drivings in certain cases; | portion is wheeled beyond the tramway and thrown out to 
but all the ore below a certain geological level— | spoil ; and, at intervals, the pieces of rock are piled up 
represented by the chequered portion of. the general regularly to form piers for supporting temporary timber 
lan on the opposite page — is reserved to the | bridges, like that shown in the section, thrown across 

tate, to be granted in concessions to ironmasters | the tramway for conveying the rock from the upper 











strata to the spoil bank, in wooden trucks smaller than 
those used for the ore. As the work proceeds, the bridges 
are taken down and re-erected at other points. e 
ground is marked out on the surface in «mall allotments; 
and the -working of the whole vertical slice is let by 
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SECTION OF WORKING FACE. 


contract to the chief of a gang. The measures are worked 
downwards in steps, powder but not dynamite being used 
where the rock is solid. The following sketch shows 
the arrangement of powder magazine adopted. 
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POWDER MAGAZINE. 


As regards the consumption of powder and safety fuse, 
the mine may be divided into four parts: (1) that in the 
north, consisting of about one-fourth surface and three- 
fourths solid ore and limestone, or unproductive rock ; 
(2) that on the west, where the surface and all ore which 
can be got with the pick does not exceed one-tenth of the 
whole ; (3) that in the south, where one-third the height 
is surface, and the remaining two-thirds are small blocks 
of ore and limestone, with many fissures, having a slight fall 
towards the face, which greatly facilitates the work of 
mining ; and (4) that also to the north, but with solid ore 
in horizontal beds and already laid bare. 

Two years’ working has shown that the getting and 
removal of a cubic metre (1°3 cubic yard) of ore and rock 
— for the first part 22 grammes or # oz. of powder, 
and 8 centimetres or 3in. of fuse; for the second part, 
36 grammes or 1} oz. of powder, and 16 centimetres or 6in. 
of fuse ; for the third part, 43 grammes or 1} 0z. of powder, 
and 18 centimetres or 7in. of fuse; for the fourth part, 
53 grammes or 1} oz. of powder, and 22 centimetres or 8$in. 
of fuse. At the rate of 1*lfr. per kilogramme, or 5d. per 
Ib., of powder, and 40 centimes for 10 metres (or ld. for 
8ft.) of | fuse, the getting of the cubic metre (1°3 cubic 
yard) on an average of the four parts, requires 38 grammes 
(14 0z.) of powder, costing 4°1 centimes, and 16 centi- 
metres (61in.) of fuse, costing 0°6 centime. It will not be 
far wrong to add 5s. per cubic metre for the cost of labour 
in getting the ore and putting it into wagons. 

When first established, the incline, 245 metres or 267 
—_ long, was sunk so as to be worked by a pair of 

orizontal-fioor carriages, on which three wagons were 

laced at a time. But the present mining engineer, M. 

. Heuskin, from the Ecole des Arts et Manufactures, 
Liége, and the Ecole du Génie Civil, Ghent, filled up the 
incline to the height of the carriages, which he suppressed, 
retaining the oalek of 0'24m. per metre, or nearly 1 in 
4. The three wagons are now run in tandem directly off 
the tramway, with a saving in labour of two men at the 
top and two at the bottom, each of whom was paid about 
3f. 50c., or 2s. 9d. a day. Above is shown the wagon, the 
body of which, made of plate iron, tips sideways from the 
quay wall into the railway trucks on the siding. An 
a view is given of the draw-hook, devised b 
M. Heuskin, for preventing the necessity of running 


the wagons a little way, to slack the rope, and so release 
e tongue of the 


them at top and bottom of the incline. 
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hook is jointed to the shank and held by a shackle, which 
is secured by a cotter, and that bya split pin. The wagons 
are released, while the rope is tight, by simply taking out 
the split pin and cotter and knocking off theshackle. The 
ore was originally taken away by the purely mineral branch 
of the Prince Henri Railway—shown by the black line 
following the contour of the iron ore deposits, which are 
chequered on the general plan—but now it isall ran down 
by the incline on to the ore quay at the Pétange station of 
the main line. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 
NEWTON’S LAWS OF MOTION. 

Srr,—There is a little absurd error in my article in your to-day’s 
issue ; I have slipped one leg down the pit out of which I was 
pe ome to help other people, about the middle of the middle 
column. 

I there imply that if a cart pulls the horse back as hard as the 
horse pulls the cart forward, the horse can’t start nor accelerate 
the cart; which, barring the inertia of the traces, is nonsense ; or 
to be more accurate, is false. [I hope, by the way, that the 
forcible and accurate phrase, “‘a simple lie,” used in the first 
column of that article, will not be misunderstood by anyone ina 
personal sense ; I was making no quotation, nor referring to any 
special or individual statement, I was simply denying a statement 
of my own, made for the purpose of denial.] 

I will ask your readers, therefore, to be kind enough to substitute 
for the words “‘if the cart pulls the horse back as hard as the 
horse pulls the cart forward,” these other words, “‘if the ground 
(or anything else) pulls the cart back as hard as the horse pulls it 
forward.” And about ten lines further on, inside the parentheses, 
instead of “‘ the pull of the cart,” I should have written “‘ the pull 
of the ground.” The parenthesis, moreover, ought to end at 
** stated ” instead of at “‘ rut.” 

With these alterations the thing is correct and intelligible, with- 
out them it is decidedly confusing. The soil round this No. 2 
pitfall is evidently most treacherous, and it is easy to fall into it 
even with one’s eyes open. OLIVER J. LODGE. 

University College, Liverpool, March 21st. 


Srr,—I fear you may find too many people burning with 
a desire to put the horse-and-cart problem, which Professor 
Hudson has carefully expounded in THE ENGINEER of March 13th, 
on an exact mechanical footing, which will make it clear at a 
glance to all who read. Without being quite so ambitious, I shall 
be glad if you will allow me a little space, and I will get on the 
horse at once. 

Professor Hudson says: “This body [which urges the horse 
forward with a force greater than the backward pull of the cart] 
is the ground, which pushes horizontally forwards on the horse’s 
hoofs.” I have tried hard to persuade myself that this is a clear 
statement of what happens, and am obliged to confess that I have 
failed. The appeal is made to the third law of motion, and rightly ; 
and seeing that action and reaction are always equal and opposite, 
the reaction of the horse and cart against the ground [and the air] 
is the reaction which is overcome by the action of the system—hors2 
and cart—on the ground. The action of giving a certain motion— 
momentum—to the horse and cart is accompanied by an equal 
reaction in the opposite direction, consisting partly of motion given 
to a of the ground with which the system comes in contact, 
including motions of molecules—friction and heat—and ly to 
motion of the earth as a whole in opposite direction to that of the 
horse and cart. 

Now the agent, the action of which determines the momentum 
given to the horse and cart, is no less on mechanical principles 
than in common sense, to be sought not in the ground but in the 
active agent the horse, and directly in the vires tendinum ad ani- 
malium ossa movenda (Law III. Cor. 2). But to make the ground 
the agen* is the fallacy of the drunken man who, when he falls on 
ve nose on the pavement, says that the pavement got up and hit 

im. 

To see the importance of this point, let us ask the question 
in this form: If a live horse is placed alone on a level road 
it will probably move; if a cart is so placed alone it will 
not move; how is it that the horse can move while the cart 
cannot? It will not do to say that the friction of the 
ground urges the horse’s hoofs, for this amounts to saying that the 
friction of the ground can and will move the horse; but to make 
the friction the efficient cause of the motion is indeed putting the 
cart before the horse, for friction will not—apparently cannot— 
move the cart. The third law of motion is not responsible for 
the inference as to the cause of motion of the horse and cart, which 
many a reader would, by misunderstanding Professor Hudson’s 
statements, be led to draw. | he 

Cambridge, March 21st. 


Sm,—It is quite impossible to speak too highly of Professor 
Lodge’s mast 2rly exposition of the laws of motion. It is the more 
to be regretted, therefore, that he has left, as it seems to me, the 
problem connected with Newton’s third law unsolved. This, 
perhaps, is due to my stupidity, yet I must, I fear, be most 
uncommonly thick-headed if I have failed to understand Professor 
Lodge. I naturally shrink from regarding this as true, and for the 
moment I venture to assume that Iam right, and that Dr. Lodge 
has left the problem just where it was. Will it be too presumptuous 
to as him to add to the favour he has already conferred on me, at 
all events, and beg him to write just as muclr more as will set this 
point at rest. 

Let me state my difficulties. First, then, I am not sure whether 
Dr. Lodge draws a distinction between reaction and resistance so 
marked that resistance can never according to this distinction be 
reaction and vice rersé. Will he kindly make this quite clear. 

I bave a rope, which I. shall suppose to be without weight, 
lying on the ground, and I take hold of one end of it, and draw it 
toward me, the other end being free, I do not feel what I call 
resistance. If I fasten the previously free end to a stone, and pull 
once more on the rope, I feel what I call resistance. Now this 
indicates that something is now taking place which did not take 
place while the rope was free, and if I refer to my text-books I am 
told that I am now doing work by overcoming a resistance, 
Whether this be right or not, my experience tells me in a very 
tangible, practical way, that something is resisting the pull of my 
ee Now is this something resistance, or is it reaction, or is 
it both? 

Whatever it is, I gather from Newton’s third law, Professor 
Hudson, and Dr. Lodge, that the stone resists me, or reacts against 
me with precisely the same energy of pull that I exert. To put 
this into plain language, which can be understood by everybody, 
if I pull the stone with a stress of 1 lb., it pulls against me with a 
stress of 1 lb.; if I double my pull it doubles its pull, and so on. 
This is Newton’s third law. 

For the moment let it be considered that I am in a state of 
mental equilibrium—I neither believe the law nor disbelieve it, 
1 am told about it for the first time, and it is the business, let me 
suppose, of Professor Hudson or Dr. Lodge to make me believe it. 

Now I have all my life—and so has everyone else, I suppose— 
thought that when I pulled a thing to me it came because I pulled 
harder one way than it pulled the other. Take, for instance, the 
well-known game, the tug of war. Here two groups of boys or 
men pull at opposite ends of a rope against each other, and the 
world believes to this moment that the group which pulls hardest 
drags the other across the line or “ scratch.” 

Bui by Newton's third law nothing of the kind takes place. At 





all times the pulls of the two groups are exactly equal and 
opposite, and to prove that they are, we have only to refer to the 
rope, the strain at one end of which in one direction is exactly 
equal to the strain at the other end in the opposite direction, __ 

“Oh,” it may be said, “one party moves it is true, and it is 
only because it moves that the strain on both ends of the rope is 
the same.” But what about the time when no motion had taken 

; when the men with bated breath and muscles like iron lay 
to their work, and no motion took place either way’ At last 
one party gives way and moves. I want to know why? 

Return to the stone and the rope which I pull. AmI to assume 
that the pull is not the real cause of the stone’s movement? If this 
be so, let it be plainly stated by Professor Hudson or Dr. Lodge, or 
some one else in authority. 

As the matter presents itself to me, we have a body which is 
at rest, but it is pulled by me or some one or something else, and 
no matter how hard I pull it always pulls in the opposite direction 
with quite the same force—I beg pardon, stress or effort. Why, 
then, does it move? It certainly seems to me that the pull which 
I exert on it does move it. 

This, then, is the crucial point of the whole question. This is 
the point on which I ask for a decided expression of opinion from 
Professor Hudson, or Dr. Lodge, or any other competent authority. 

Does the pull cause the stone to move or does it not? If the 
pull does not cause the stone to move, what sets it in motion? If 
a pull is only equal to a resistance—see Newton’s third law—can 
the pull cause the stone to move? Ifso, why so? 

I am quite sure that I have not expressed myself in mathematical 
language, but I have used the language of engineers, and I dare to 
think that Dr. Lodge will perfectly understand my meaning, 
while I venture to hope that he will answer my questions, He 
may say that he has answered them already. It may be so, but I 
confess that, having read his article three times—and I add 
that I have done this with the greatest pleasure and, I hope, some 
profit—lI still remain entirely in the dark on the points Ihave named, 

Would it be too much to expect Professor Hudson also to answer 
my questions, as he understands the matter? It is quite evident 
that he does not see it in the same way as Dr. Lodge. In the 
multitude of counsellors there is wisdom. 

In Dr. Lodge’s article I find under the head ‘‘ Resistance,” 
the following statement :—‘‘There can be no difficulty what- 
ever in perceiving what the resistance to any given motion 
is; but now if we proceed to that resistance is 
equal and —— to action, that the force resisting the 
motion of a y is always equal and opposite to the force 
assisting that motion, we shall talk unmitigated nonsense.” If 
this be true, then Newton talked unmitigated nonsense, for there 
is no other explanation to be put of Newton's words pace Dr. 
Lodge. Newton says as plainly as ible that just as much as 
the horse pulls one way the cart pulls the other. To assume that 
Newton did not use the word pull in the ordinary common-sense 
way has no justification whatever. Newton wrote common sense 
because he thought it. According to Newton, the resistance which 
an arrow offers to the bow which propels it, is precisely equal to the 
effort developed by the bow. There is no possible escape from this 
unless we deny Newton’s third law. AN OLD STUDENT. 

London, March 23rd, 


Srr,—As this subject is now attracting and receiving so much 
attention in your pages, perhaps you will permit me to make a few 
remarks and ask a question or two. 

When I learned dynamics a quarter of a century ago, when 
people did not know much about anything, I was taught that 
Newton's third law applied more lcularly to cases where two 
bodies moved further apart than when they approached each other. 
Thus, for example, the discharge of a gun was always pointed out 
asanexample. The action of the exploding powder against the 
shot was always said to be exactly equal to its reaction against the 
breech of the gun. Whitelaw and Stirrat’s turbine, on the 
principle of Barker’s mill, was another example. The water 
rushed out one way, the wheel recoiled the other, the action and 
reaction being equal and opposite. I think these examples are 
quite to the point. 

Permit me now to ask a question bearing on them. It is a kind 
of axiom that equal forces aes for equal times produce equal 
effects. That is taught in all treatises on dynamics, and seems to 
me to be quite consistent with reason and with Newton’s third 
law. However, be this as it may, it is, to use Professor Lodge’s 
forcible form of expression, a lie. 

I have a gun which weighs 1000 lb. Into it I put a charge of 
powder and a ball which weighs 10 lb. I fire it, and the ball goes 
one way and the gun the other. It is obvious that the force, or 
effort, or stress, or whatever it may be called, operates as long on 
the gun, and no longer, as it does on the ball, and it is also obvious 
that by Newton’s third law it operates with the same force on the 
gun that it did on the ball, no more and no less. The ball gets a 
velocity of, say, 1000ft. per second. The gun having a mass 100 
times as great gets a speed of recoil of 10ft. per second, and the 
speed of the ball is highest just when it leaves the muzzle, and the 
speed of recoil is also highest at the same moment, 

Now if like causes operating for like times produce like effects, 
then the work in the gun at the instant I have selected should be 
the same as the work in the shot. But it is nothing of the kind. 


The work in the shot in foot-pounds by the formula a = 
— = 156,250 foot-pounds, but the work in the gun is 
— 1562°2 lb. The momentum, however, of the shot and the 


gun is the same in each case. 

Now I want to know why it is that a given force —— fora 
given time on two bodies does ten times as much work on one as it 
does on the other? And I want to know, further, whether the 
statement that the magnitude of a force is known by its results, 
time being constant, does not need a good deal of qualification? 

Again, let the shot strike a mass, say, a sphere, weighing 1000 lb. 
The shot will lose the whole of its motion, and the mass will then 
moveat precisely the samespeed as the gun did, and through thesame 
distance—-this is according to the mathematical theory—assuming, 
of course, that nothing is lost in the shape of heat; and this sphere 
will have no more foot-pounds capacity for work than the gun had, 
namely, one-tenth of that in the shot. What has become of the 
difference’ The momentum is the same in the gun, the shot, and 
the target or sphere; but the energy or work-performing capacity 
is totally different. Why! How is this to be reconciled with the 
law of the conservation of energy? Is momentum anything but a 
name for an arbitrary quantity’ Has it any real existence as an 
entity useful in the arts like vis viva? 

Westminster, March 20th. J. 





Srr,—Allow me to add a few remarks to the discussion. Instead 
of the horse, cart, trace, and road, conceive a mass resting on a 
rough horizontal plane, and connected by a flexible cord passing 
over & pulley to a weight, exactly equal to the friction between the 
mass and the plane. Suppose the system at rest, then the action 
of the weight on the mass is equal to the reaction of the mass on 
the weight, for if it were not so the whole system would move in 
the direction of the greater force in virtue of the residual force, as 

inted out by Newton. Likewise the tensions at any two points 
in the cord are equal. Communicate motion to the system by an 
impulse, and uniform motion will result, but the action and 
reaction are still equal, and also the stresses at any two points in 
the cord, whilst the velocity is uniform and not variable, In itself 
the system is the same as at rest. 

In the case of the impact of a moving hw on a slower moving 
one the action and reaction are perfectly intelligible; the increase 


of the momentum of the one body is exactly equal to the decrease 
of the momentum of the other. 
Let us returp to the former example and jpcreasc the weight te 





exceed the friction of the mass, then a change of motion or 
accelerated velocity will ensue. Here seems to be the whole difti- 
a Ay discovery of an equal and opposite reaction to this 
residual force or action, which is generating motion in the system, 
The difficulty arises out of the so-called attractions. We are told 
in the first law that external force is essential to the generation of 
motion. Why not consider the attraction due to the motion or 
impact of an ether analogous in its action to the second example 
above, and account for the reaction as exerted on the ether? We 
should dismiss our old ideas of action at a distance, and become 
converts to the doctrine that the only cause of motion is motion. 
Camborne, March 24th. 8. Eppy. 


Sir,—In THE ENGINEER of the 20th March, Professor Oliver 
Lodge gives the general law of motion mdv=Fdt. From this, 


where F = 0, also ys! =o, and m =o—that is, the force of 
resistance m is a consequent of the accelerating force; so if there 


be no <a force, there can be no mass or inertia~an evident 
absurdity 
Again, taking inertia, we have 

volume X weight, 

cubic space x weight, 

cubic space x effect of gravity. 


Consequently, where F ‘ - = 0, the effect of gravity is nil. But 


we know that effects of gravity never are nil. These notable 
effects are produced by gravity—or a force we call gravity ; 
(1) weight ; (2) accelerated motion; (3) constant motion, An 
ounce and a pound of iron falling in vacuo will acquire the same 
velocity, although the weights are different. Water flowing under 
the action of gravity may have uniform velocity. 

There is no equation extant e: ing a general law from which 
these effects can be deduced. equation given by Professor 
ay is for specific cases, just as Newton's t laws are, and 
are but anticipated deductions—excuse the ex) n—of some 
general law not yet discovered, and which ly lies hidden in 
molec’ action, 

Referring to the factor m, we find it cannot be resolved into 
mathematical elements like v= st. It hasan empirical character, 
and vitiates the equation as a true mathematical expression. It is 
an approximation sufficient for our requirements, but as such 
should be taught, and not as a general and absolute truth. 

In the case of the horse v. cart — action and reaction 
being equal and opposite—it does not follow there cannot 
be motion ; that would be a one-sided deduction. For where the 
reaction equals the sum of the resisting forces, including inertia, 
motion is just as possible as rest. For since a body in equilibrium 
in a state of rest possesses no functions to cause motion, it is 
equally true it possesses none to oppose motion, Therefore the 
tractive power of the horse being equal to the total resistance, 
including inertia, there can be motion, as there is nothing to pre- 
vent it. If there is, what is it’ W. H. Lonemore. 

Leominster, March 25th. 


mass 
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Srr,—I had ho on seeing Professor Lodge’s paper on 
** Dynamics” that he would really clear away some of the difticul- 
ties of young people in that badly taught and little comprehended 
subject, but if he found confusion, I think he has left ‘* confusion 
worse confounded” in its place. Now, Sir, I suppose Professor 
Lodge is willing to sit at the feet of Newton, the man of whom it 
is recorded in Trinity Chapel, that “‘ he surpassed the human race 
in his intellect,” for it was he who made dynamics possible to us. 
Taking that for granted, he sets out ¥ totally disregarding 
Newton’s definition of the word motion, which he gave thus :— 
‘Change of motion is to mean rate of change of momentum ”—or 
the amount of momentum added on to a body’s momentum in a 
unit of time. Professor Lodge makes the, to my mind, great 
mistake of calling velocity motion, but there is no reason why 
we should not call acceleration motion. 

I quite admit that half the difficulties of beginners in this sub- 
ject are owing to their misapprehension of the terminology of it, 
and we teachers cannot be too careful how we use those terms, I 
would advise all learners to expunge the word motion absolutely 
from their vocabulary, so far as dynamicsare concerned. Newton 
practically did so, for in his notable second law, having used the 
word motion, he immediately goes on to define the meaning to be 
attributed to it, and in its place gives terms about which no person 
need entertain the shadow of a doubt, since by definition momen- 
tum is simply the product of the number of units of massof a 
body and the number of units of velocity with which it is moving. 

In the next place, Professor e fancifully divides the forces 
acting on a body into three families, named respectively, Force, 
Action, Reaction. I confess to only knowing one kind of force, 
and its definition is, I fear, a lame one, since it defines not what it 
is, but what it does. This definition runs thus :—‘“‘ Force is that 
which moves or tends to move matter;” and why one part of the 
force acting on a body should be called a Force, and another part 
an Action, and a third a Reaction, I fail to see. The definition 
given above includes all equally well, and further, the acceleration 
of the mass is equally due to them all. In fact, the equation 
m f= AP, which is the analytical expression of the second law— 
A being a constant—takes no cognisance whatever of the distinctions 
between the parts of the resultant force which acts on the mass, 
and the symbol P is simply the resultant of all the forces which 
act on the mass m, provide: only that fis its resultant acceleration. 

Now to take the example which Professor Lodge cites of the 
horse and cart. People who entertain the well-worn Action and 
Reaction difficulty in that problem, forget some of the forces 
acting on the horse and cart. If we consider the mass of the 
horse separately, then the forces on the horse horizontally are 
the force which the cart exerts on him backwards, the force which 
the ground exerts on his hoofs forwards, and if the latter is equal 
to the former there will be no resultant horizontal force on the 
horse, and he will either remain at rest or will move with uniform 
velocity either backwards or forwards, according to which way he 
happens to be going at the instant when the horizontal force on 
him vanishes. Next, if we consider the mass of the cart separately, 
the horizontal forces on it are the force exerted on it by the horse 
forwards, the force exerted by the ground on the wheels backwards, 
But if we are to consider the horse and cart jointly as one mass, 
which we can clearly do, since they move with the same velocity or 
acceleration, as the case may be, then we have not to consider the 
force that the horse exerts on the cart or that the cart exerts 
on the horse, for these now become internal forces and not 
“impressed” or external forces to the mass considered, 
and we have as the forces acting on the mass—i.c., the mass of the 
horse + the mass of the cart—horizontally, the force exerted by 
the ground on the horse forwards, and the force exerted by the 
ground on the wheels backwards, and the P which appears in the 
equation m f = AP will be the resultant of these forces, reckoned 
in the same direction as that in which the acceleration f is taken, 
m being the sum of the masses of the cart and horse. I find 
repeatedly with students, that they have great difficulty in dis. 
tinguishing between external or impressed force and the forces 
between the different parts of the same mass, which, of course, 
cannot affect the velocity of acceleration of the centre of gravity of 
the whole mass. This difficulty will crop up again and again to 
the end of time, and in my opinion teachers do not direct sufficient 
effort to clearing away this particular fog. 

“The momentum of a body means its velocity multiplied 
by its inertia or mass.” These, Sir, are, perhaps, the most 
remarkable words in Professor Lodge’s paper. At last we 
have the definition of the word inertia! According to Pro- 
fessor Lodge it is the same thing as mass! I should like to 
know then what the unit of inertia is? Now I confess toa great 
desire to expunge this word also from the science, for we do not 
need it. Professor Lodge can evidently do without it, I myself 
never met with the terin used in a scientific sense until [read Dr. 
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Routh’s most delightful treatise on “‘ Rigid Dynamics,” and there on 
page 2 you will see these words :—‘‘If the mass of every icle 
of a material system be multiplied by the square of its distance 
from a straight line, the sum of the products so formed is called 
the moment of inertia of the system about that line.” 

Now if we are to attach the same meaning to the word moment 
here that one does in other scientific investigations, such as is 
meant by the moment of a force about a line or plane, or the 
moment of momentum about a line or plane, &c. then it is 
obvious that a “moment” is the product of some quantity and a line; 
hence by the above definition of ‘‘moment of inertia,” inertia must 
be something of the nature of mass multiplied by a line, which does 
not agree with the idea that it is simply mass. The word inertia, 
however, is a mischievous one unless it be always written as a com- 
pound thus, ‘‘ moment-of-inertia,” and even then the three words 
taken together should only be considered as the name of the sum 
of those products quoted above from Dr. Routh’s book. 

Again, Professor Lodge says: ‘‘I call P — R the total impressed 


force F, and m “ the reaction.” That m rif is equal numeri- 
cally to the measure of the whole force on m in the direction of v 
Iam quite ready to admit; but is the product of a mass and an 
accelerationa force? Perhaps Dr. Lodge would call this ‘‘ quibblin 
about words,” but I think we cannot be too careful in our use o} 
words when dealing with an exact science, and it is simply absurd 
to say that a mass multiplied by an acceleration is a force. 

In one of Professor Lodge’s opinions I can entirely concur, and, 
in fact, I always tell my pupils the same thing, viz., that Newton’s 
first law is entirely contained in the second. The second is 


mdv=aAPdt; or 
m dy 
vith li 

dt 


If P = o, than v = C, a constant, which may or may not be zero; 
and + is no necessity for using the first law in arriving at this 
result, 

One word, and I have done. Professor Lodge has invented still 
another term to bewilder the young, viz., mass-acceleration. What 
is this hybrid? We do not want it. James Lyon, B.A., 

er Engineering Department, 

Cambridge, March 24th, Cambridge University. 





S1r,—It is a pity that the only result so far of my attempt to 
state certain mechanical ideas in new language is that I am 
regarded as an unbeliever in Newton, Mayer, Joule, Clerk-Maxwell, 
Rankine, Tait, and Thomson, one who should be handed over to 
the secular power under the writ de heretico comburendo, Whereas 
really the above named eminent men have no more docile disciple 
than myself, and all I want to do is to interpret their ideas. Two 
things, however, I do regard with jealousy. One is the increasing 
use of symbolic reasoning in physics, and the other is the attempt 
to include statics in dynamics. Applied mathematics are to 
physics very much what bookkeeping is to business. Pretty equa- 
tions and a clean ledger are both attractive and agreeable things, 
but, &. &c. Dynamics relate to force and motion, statics relate 
to force and stress. In problems of the former work is done, but 
not so in problems of the latter. The real working parts of a 
machine give dynamic problems, its other parts give static 
problems. To regard static problems as if they were balanced 
dynamic problems is pretty mathematics but physics—hence 
the confusion. Action and reaction is static as well as dynamic. 
It is the static aspect of it that presents difficulties to the student. 
—difficulties that my “‘ right angled sliding action theory” sur- 
mounts, Professor Lodge deserves thanks for his clear and able 
dynamic paper, but I hope to try a fall with him on his statics 
oon, Wa. Murr. 

9, Angel-place, Edmonton, 
arch 24th, 


THE FRICTION OF SLIDE VALVES, 


S1r,—I read with much interest your article on ‘‘ The Friction 
of Slide Valves” in your issue of the 6th ult., because it has always 
seemed to me most desirable that something definite should 
known as to the actual power absorbed in the actuation of them; 
and I hope that your remarks may prompt experiments which will 
throw light upon our darkness. It has often struck me as most 
curious that while valuable experiments have been made by the 
Royal Agricultural Society by means of the dynamometer—the 
only true test of efficiency in the steam engine—and when our coal 
is so rapidly being exhausted, no test of the same reliable character 
has been made in marine engines. It has always been an open 
question in my mind whether the present marine engine is as 
efficient as it might be, and whether the Corliss engine would not 
beat the compound if the two principles were properly tested from 
the same boiler and by the aid of the dynamometer. Such a trial 
as this would probably suggest further trials on the subject of loss 
by friction, in which the friction of the slide valve would not be 
likely to be overlooked. I fear the love of gain is the sole motive 
of our engineers, and that they all forget that gain is more likely 
to come to the truly scientific man than to the man who lives only 
by the ideas of others. But I have trespassed too much upon your 
one aa and so will say what more I wish to say with more 

revity. 

The subject of your leader of the 6th is, without doubt, most 
important, and if proof of this were asked it might be pointed out 
that a new slide valve, having for its object the great reduction of 
friction, was no doubt at the time your article was being written 
occupying the mind of Mr. Peck—see your journal of the 27th ult. 
Whatever may be said against this valve, it cannot be said that it 
does not reduce the friction in a very great degree, 

The remarks of ‘‘ Marine Engineer,” as to the unequal wear to 
be anticipated in its use, are of value, but I have more than once 
found that imaginary imperfections were imaginary only, and in 
one important instance I found that an imaginary imperfection 
turned out to be a perfection, and saved the invention from damna- 
tion ; so that without a trial Iam slow to condemn. I could not 
understand the other arrangement spoken of in your notice of Mr. 
Peck’s valve, but it ee to me that this other arrangement would 
not have suggested the remarks of ‘‘ Marine Engineer.” I should feel 
obliged to Mr. Peck if he would, by your permission, publish a 
sketch of it. 

The test of the slide valve friction suggested by ‘‘ Volvox"—see 

ge 163—is, in my idea, excellent, and one or two experiments 
with it would be most interesting; but are there engineers who 
will try it, simple and valuable as it is? I doubt it! E. D, 

March 23rd, 


SMITH’S AND MARSHALL’S GLAND PACKING. 


S1r,—We observe in your issue of yesterday’s date an article on 
‘*Smith and Marshall’s Gland Packing,” and stating that it is 
heing introduced by the above-named gentleman in Euston-road. 
Mr, Smith’s connection with the patent ceased in December last 
and a notification to that effect was published in the Gazette, and 
the title and address of the patentees and sole manufacturers of 
the packing you describe in your article is now ‘‘ Marshall and 
Thunder,” and lest the notice you kindly gave it should lead to 
confusion, we shall feel much obliged by — giving publicity to 
the fact, We have much pleasure in supplementing the informa- 
tion you gave. It is now in use on rods of 10in. diameter with 160 lb, 
pressure, and several locomotives, and in all cases has given 
unqualified satisfaction, Some of the first supplied have made 
already three voyages to Calcutta and back, and are as good as new, 

121, ee ie London, MARSHALL AND THUNDER, 

rch 21st, 








BOILER FURNACES, 
year issue of to-day appears a letter from Messrs. 
Wild, and Co., Sheffield, in answer to which I may just 


Srr,—In 
Hawksley, 





say, by way of explanation, that a paper which occupies one hour 
to read cannot be expected to appear in full in any engineering 
journal. The sentence to which they take exception ap in 
your issue somewhat incomplete; it should have been: “‘ When 
repairs are required necessitating the renewal of a full ring of plate 
and seam, the front end plate must be removed before furnaces can 
be drawn out.” I admit Hawksley-Wild’s patent flange can be 
repaired more readily than the Adamson flange or Bowling hoop, 
and, in my opinion, is a better construction throughout; but I fail 
to see how the entire furnace can be drawn out for renewal, or how 
the op rings can be renewed except by putting in, say, two or 
three plates to form a ring, or with a great amount of springing 
which boiler engineers would be likely to object to. With the 
cone furnace mentioned in my paper the entire furnace can be 
drawn out for renewal of any portion of it, or repairs to shell, As 
the Association of Employers and Foremen are having the — 
oe I hope to forward a copy to Messrs. H. W. and Co, 
shortly. 

I may just mention that in the conclusion of the report 
on = | paper the word ‘* theological” should have been ‘‘ theo- 
retical.” 8. BoswEL. 

Salford, March 21st. 


TANKS FOR SUAKIM, 

Srr,—Seeing a paragraph in your last issue, in which reference 
is made to the tanks made and fitted by a well-known firm to the 
steamer Woodcock for service at Suakim, and as the statement is 
calculated to mislead, I think, in fairness to myself and others, 
the actual facts should be known. The order for the tanks in 
question was given on the 28th of February, and instead of the 
whole being delivered and completed on the 14th of March, as 
stated, some of the tanks were not actually a till Thursday, 
the 19th of March, and the work was not completed till Saturday, 
the 21st inst., or exactly three weeks after receipt of order. 

I may add, that I made and fitted the tanks to another vessel, 
the Camel, for the same service, the order being placed in my 
hands on the 16th of February, and the work was completed to the 
satisfaction of the Government Surveyors on the 2nd of March, 
just seven days less than the time taken for the Woodcock. The 
tanks in the Camel, moreover, were individually larger, and also 
were ially made to fit the vessel; they were also fitted with 
strong internal bulkheads, and with an elaborate arrangement of 
valves and pipes. 

In the face of these facts, the makers of the Woodcock’s tanks 
can scarcely claim any credit for having performed a particularly 


——- feat. JOHN BELLAMY, 
yng-street, Millwall, London, 
March 25th, 








RAILWAY SIGNALS, 

Sir,—In reply to your correspondent, ‘‘ North-Eastern Goods 
Driver,” if he thinks that the above invention referred to by 
‘* Express Driver” is not a good one, if he will write to one of the 

tentees, Mr. Croft, 9, Charles-street, Eccles, he will forward to 

im or anyone else a diagram of the above patent, so that they 
can judge for themselves the merits of the same. 

8. A. Crort. 





FEED-WATER. FOR BOILERS, 

Srr,—In following the interesting discussion now going on in 
your columns on the above important subject, I cannot discover 
that any of your correspondents have proposed anything more 
efficient or simple than Stollwerck’s patent water purifying process, 
as described in your columns of the 18th July last year. I have 
since then had repeated opportunities of observing the excellent 
results = by this arrangement. A.B. 

th. 








STEAMERS ON THE NILE. 


Tue chief engineer on the Yarrow stern-wheel steamer Lotus, 
who left Korti on the 17th ult., gives an account of the remarkable 
voyage of his vessel to that place from Semneh, which shows the 
fitness of this kind of craft for the navigation of a river so difficult 
and dangerous at all times, but especially when the stream is low, 
asthe Nile. Witha light draught of only 18in., a flat bottom, and 
stability gained by a breadth of beam—18ft.—proportionately great 
for her length, which is about 75ft., the boat passed without injury 
up the long and almost continuous series of rapids and cataracts 
between Semneh and Abu Fatmeh, a distance of over 200 miles by 
the river. What proved of greatest moment in the behaviour of 
the steamer was the rapidity with which she answered to the wheel 
and the action of the twin rudders. This perfect manageableness, 
which Mr. Stanley found in an equal degree in a Yarrow boat of 
the same type now running on the Congo, it will be readily under- 
stood is of the first importance in the navigation of a tortuous and 
swift stream with a rocky bed. The steersman p forward on 
the over deck can, with a single turn of the wheel, so instantaneous 
is the ‘action of the balance rudders, avoid a sunken rock, and it is 
noticeable that the good steering qualities of the boat are not less 
marked when the engines are reversed and she is going astern. If 
it is remembered that nearly all the steamers which have been 
wrecked on the Nile between Semneh and Khartoum have been lost 
in coming down stream, the value of these characteristics of the 
stern-wheel Yarrow steamers will be co gage for there can be 
little reason to hope that, even with high Nile, the dangers will be 
much diminished, although extreme lightness of draught may cease 
to be an essential condition. 

The Lotus, or, as it was officially called, Yarrow boat No, 1, was 
sent out in sections or pieces of easily movable dimensions, the 
heaviest indivisible portion of the machinery —* large paddle- 
wheel shaft. This, which weighed about 6 cwt., to be slung to 
— between two camels when land transport became necessary. 

he difficulties of one kind and another proved so great, however, 
that it was decided to put the Waterlily, the second boat of this 

pe, together at Alexandria. This was done under the superinten- 

ence of Mr. Broadmeir, one of Messrs. Yarrow’s engineers, a young 
German, who has had some experience of these boats on South 
American rivers. He took the Waterlily to Wady Halfa, making 
the quickest run on record from Cairo to Assouan. The Nile was 
too low, however, for the steamer to pass the second cataract, and 
the Waterlily has since been employed in running between Wady 
Halfaand Phile. The work of putting together the Lotus had been 
in part carried out, when the engineer in charge, Mr. C. C. Wigg, 
fell sick of gastric fever, and was invalided home. Mr. Broadmeir 
then directed the work on the Lotus until the boat was ready for 
the voyage, She was placed under the command of Lieutenant 
Stanhope, R.N., who had ten or a dozen blue-jackets with him, 
Mr. Broadmeir, two engineers, and four stokers. There were four 
Canadian voyageurs, of whom two left the boat at Dal. They also 
had the services at times of Nubian pilots. For fuel, w was 
used, logs and old pieces of timber from wrecks of nuggars or other 
waste being picked up occasionally. There are large stores of coal 
at Assouan and at other points on the lower reaches of the Nile, 
but all the availabletransport service having been employed in the 
forwarding of ammunition, provender, and stores for the troops, 
the coal supplies were not accessible. It is intended to make 
arrangements for wood stations if the natives can be induced to 
bring wood suitable for fuel from the interior. 

Leaving Semneh on January 2nd, the first serious difficulty was 
encountered at the succession of rapids forming the Ambigole 
Cataract, where the stream has a fall altogether of about 10ft., 
lengths of broken water intervening between the four gates, which 
have, one after another, to be passed through. Of these the last 
offered the most serious difficulties. The water, pouring over a 


rock near the middle of the river, has hollowed out a cravity in the 
rocks below, and over this hole, which has been deepened by the 
constant circular action of the pebbles, there is a strong whirlpool. 
Above this perilous spot ledges of rock jut out from the banks on 
either side, and between them the stream pours in a rushing 





torrent athwart the bed of the river. At first an attempt was 
made to pass up to the left of the whirlpool, 300 Egyptian - iers, 
in equal parties on either bank, hauling at the hawsers, and the 
engines working with full steam on. When, however, the bows 
caught the full fores of the cross current above the rock in mid- 
stream, the stern was swung round, and the vessel was saved onl 
by instantaneous obedience to the reversed action of the whee 
which brought her astern and out of harm. It was then deemed 
advisable, in order to avoid risk of life, to take the crew off and to 
haul the vessel through without steam. Three hawsers were used, 
manned by 790 Egyptian soldiers. The three ropes broke at the 
critical moment, for a few minutes the steamer was left at the 
mercy of the stream. At last she was got through in safety, and 
with but one dent, which was of no importance. Progress under 
such conditions was necessarily rather slow. =. led at the 
military stations, of which there are twelve from Wady Halfa up 
to and including Dongola, taking instructions and occasionally 
stores. They had to — le they saw a chance of obtaining 
any wood for fuel, and before it became suddenly dark, or about 
6 o'clock in the evening, wh they happened to be, they made 
fast to the bank for the night, starting again about eight in the morn- 
ing. On January 12th they were at the Lower Tanjour cataract.- 
This system of natural weirs has, like that of Ambigole, four gates 
or passable waterways in the successive ridges over which the river 
falls. They ran to bank, and examined what was literally the 
ground they had to get over, for there was very little water and a 
great deal of rock. aving decided upon their course, they got up 
steam and tried to take the first gate. They very nearly succeeded, 
but when halfway over they stuck, poised in the rapid, and had to 
fall back. Another hawser was run out, and a second rush proved 
successful, ‘‘ The whole time we were passing this cataract,” Mr. 
Broadmeir says, ‘‘ it felt as if we were going overland, the steamer 
bumping and as on the stones for twenty minutes.” How 
severe this trial of the strength of the boat was may be inferred 
from the fact that the floats of the wheel, which do not go so deep 
as the bottom of the hull by 4in., were actually knocked in towards 
the centre of the shaft to the extent of 3in. There were, as may 
be supposed, many dents, but there were no holes. A better proof 
of the wisdom of using a tough and elastic material like steel for 
vessels on this service, ins of wood, could scarcely be given. 
These long, light, shallow boats, with the weights of the machinery 
divided by placing the boilers in the fore part and the direct-acting 
engines near the wheel at the stern, are so braced by the use of 
steel rods to take any strain, after the method of constructing a 
pony pone bridge, that it may be said Messrs. Yarrow have devised 
and perfected a marvel of lightness and strength. 

The second and third gates in the Tanjour cataract were steamed 
through without trouble, but the fourth was a very nasty place, 
and two days were spent in preparing for the —_ At the 
second attempt they got through, and on January 16th found them- 
selves in a wide reach of the Nile, locally known as the Bay of Tan- 
jour. They had now been fifteen days in making about thirty 
miles. The owners of the few native boats which ply on the river 
at high Nile as far as Abu Fatmeh do not attempt to navigate the 
river at this season of the year. Taking in cargo and stores which 
had been brought round the cataracts on camels, they left Tanjour 
Bay on the 19th, and, passing the Akasha cataract easily, they ran, 
steaming hard all the time, up the series of rapids, about four 
miles long, called the Dal cataract, the bottom of the boat con- 
tinually bumping on the rocks, and reached Upper Dal on the 
20th. Five days later they steamed through the Kaibur and then 
through the nek cataracts with few noteworthy incidents. 
The latter is another succession of rapids about two miles in length, 
the last gate alone causing them any trouble. Twice they essayed 
to pass, and the third time they succeeded. At Abu Fatmeh, 
thirty miles above Kaibur, they reshipped the cargo and stores 
which had been brought on camels and by carriers from that 

lace. Dongola—that is, the place marked on the map New 

ongola, where the Mudir resides—was reached on January 
3lst, and on the afternoon of February 3rd they steamed up to 
Korti, towing a couple of whalers bringing provisions which 
they had picked up at Dongola. Lord Wolseley and many 
officers, with some 400 or 500 men, were on the river bank to see 
them come in, and naval officers who knew the difficulties 
of the undertaking expressed their surprise at the successful issue 
of the venture. After her arrival at Korti, the Lotus was at once 
— to run regularly between a and Korti, taking 
wounded down and bringing stores up. though by specification 
the Lotus was only required to carry 25 tons of cargo, she has, in 
fact, been taking up loads of 46 tons, comprising grain, ammuni- 
tion, and provisions. Towing at the same time a barge with 
20 tons on » she has | oes her ability to maintain against 
the current a mean speed of seven to eight miles an hour, a highly 
satisfactory performance. Two of Mr. Cook’s steamers having been 
wrecked, the Ghizeh at Tanjour and the Nasif Kheirat Abu Fatmeh, 
the Lotus is now the only steamer larger than a pinnace at Lord 
Wolseley’s command, and in view of this fact it would seem to be 
making only necessary provision against contingencies to continue to 
push onasrapidlyas possible the construction of additional steamers 
of this type which have been ordered. In Messrs. Yarrow’s yard at 
Poplar there are being built five stern-wheel steamers, all larger than 
the Lotus, Of these thereare two which have about twice the capacity 
of that vessel, and three having about 20 per cent. more carrying 
space. Withs patriotic regard for the needs of the service Messrs. 

arrow have given the War-office authorities facilities for placing 
additional contracts in the hands of other firms for the construction 
of boats on the model of theirs, and Messrs. J. Elder and Co. have 
orders in hands for ten stern-wheel steamers of thistype. The two 
larger boats which Messrs. Yarrow are building are so divided by 
transverse and longitudinal bulkheads as to have 26 water-tight 
com: ments; the three smaller will each have 13 compartments. 
With a view to economising fuel, all five will be fitted with com- 
pound condensing engines. Mr. Broadmeir reports that the railway 
round the second cataract has been extended rather more than 20 
miles beyond Sarras, past Ambigole, and to within about 20 miles 
of Akasha, Taking the distance by river from Semneh to Korti at 
400 miles, it will be seen that the Lotus, all stoppages included, 
made on an average only about 13 miles a day, and this indicates 
sufficiently the present difficulties of steaming up the Nile. 











DURHAM AND CHURCHILL'S PIsTONS.—We are requested to state 
that the Fem illustrated in our last impression, age 231, is su 
plied by Messrs. Durham and Churchill, 23, Leade -street, E.C, 

Naval ENGINEER APPOINTMENTS.—The following se sige 
have been made at the Admiralty: — John T. is, chief 
engineer, additional, to the Indus; John Pitt, chief engineer, to 
the Indus, for service in the Hyacinth; Frederick S. Turner, chief 
engineer, to the Nankin, for service in the Howe; William Milton, 
engineer, to the Asia, for service in the Calliope; William J. Black, 
assistant engineer, to the Polyphemus; George ¥. Cawley, George 
W. Noll, and Bertram J. RK. Guise, assistant engineers, to the 
Tamar. 

SreaM TRAWLING IN BrAziIu.—We understand that a concession 
has been granted by the Provincial Government of Para, Brazil, to 
Messrs. Castel and Pontet for the purpose of supplying this 
important city with fish. The concession, which is for a consider- 
po arto of years, involves the use of steam trawling vessels with 
necessary refrigerating apparatus of the most modern and improved 

uality. Captain Pontet, of the above-named firm, is now in 

ngland arranging matters, and we are informed that he has placed 
the order for his steamers with Messrs. Cochran and Co., of 
Birkenhead. ‘The steamers are the first boats built for this purpose 
on the Mersey, and, we believe, the first vessels of the kind built 
of steel in England. It speaks well for the enterprise of the Pro- 
vincial Government of Para to encourage an industry so important 
as that of fishing, and no doubt the enlightened policy of the 
President, who is so unwearied in endeavouring to increase and 
cheapen the fish supply, especially for the benefit of the working 
classes in the city and province of Para, will be highly appreciated, 
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THE REMSCHEID WATER WORKS—-TOWER AND RESERVOIR. ; 


HERR L. DISSELHOFF, ENGINEER, 


(For description see page 238.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero.p and Co., Booksellers, 

LEIPSIC,—A, Twretmeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 


—IXKAX—NXNXKNXXansnsr_ 
PUBLISHER'S NOTIOE. 





*," The Publisher begs to announce that next week THE ENGINEER, 


will be published on Tuurspay instead of Goop Fripay, 
Advertisements intended for that Number must be forwarded not 
later than Six o'clock on Wednesday evening. 


et oemnnsaemnatann sedan reece mt 


TO CORRESPONDENTS. 


*," All letters intended for insertion in THE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,” We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be sommes by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

Expansion,—The receiver has nothing to do with the matter, because the 
admission port to the low-pressure cylinder is always closed before the 
exhaust opens, 

Vutcan.— The screwing mixture may be obtained of W. S, Astbury, 104, Cor- 
poration-street, Manchester, A veply has been sent to your address and 
returned by post, 

W. H, D.—We are not aware of the existence of any book: which tells directors 
how to cut down railway expenses, We can only advise you to consult with 
some competent and skilful trafic manager and locomotive superintendent, 

Errata.—Tue Enotnrer March 20th, p, 224, 8rd paragraph, 2nd line, fir 
“eurvaturea fourth dimension” read“ curvature or fourth dimension ;” 
7th paragraph, 3rd line, for “ connected with" vead “ converted iato.” 














TRICYCLE MAKING MACHINERY. 
(To the Editor of The Bugineer.) 

Sir,—Can any of your readers give me the names of makers of a 
machine for grinding balls for bicycle bearings, and also a draw bench for 
spokes and vice for heading same? Had we sketches of these we 
might make them ourselves, TRICYCLE. 

London, March 28rd. 





GUTTA-PERCHA. 
(To the Bditor of The Bngineer.) 

Sir,—Will you permit me to inquire of your readers connected with 
telegraphy, whether the light specific gravity of gutta-percha is an 
advantage or disadvantage in submarine cables? Supposing all its other 
electrical and ae properties to remain unaltered, but its specific 
gravity to be htly increased, so that it would just sink instead of just 
float in water, would it not, with the weight of the copper conductor 
added, enable deep-sea cables to be spun out, spider-like, from the sterns 
of ships, and thetr possibly shorter life from want of a protective sheath- 
ing. which also helps to sink them, be more than balanced by the absence 
of the cost of that sheathing? 

What is the reason why gutta-percha bought in the shops usually sinks 
in water, although all text-books say that it but just floats in water? 
Indeed, in the good days of old, when og gee was new to the 
public, and when incautious people with hot engine-rooms bought 
driving bands made of it, and when I, as a boy, bo 
balls, the substance floated in water, but now it sinks. Have the 
d bl i d vity of the trees since 


increased age, and pr y the gra 

then, anything to do with the increased gravity of their hydrocarbon 
product? The slender literature of gutta-percha throws no light on these 
scientific problems. A. B.C. 








SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tue ENGINEER Volume, price 2s. 6d. each. 

A complete set of Tue Enoineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter a) 
advice to the Publisher. Thick Paper Copies may be had, if a 
increased rates. 

Remittance by Post-office order. — Australia, me Brazil, British 
Columbia, Bri! Guiana, Canada, = of Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 

Roumania, Switzerland, Tasmania, Turkey, United States, 
— an dl 4, Africa, West Indies, Cyprus, £1 lés. China, Japan, 
in . 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
oa, See Islands, Lt. roe Ses, — my he a 

Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings, 
for every two lines one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 4 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tne Enctnerr, 163, Strand. 





MEETINGS NEXT WEEK. 
Tax Institution or Civit Encinerrs.—Tuesday, March as, at 8 p.m.: 
ussed, e 


geen =a Paper to be further disc’ ..* Electrical 
Regulation of the owe Steam Engines and of other Motors for Driving 
»” by Mr. Peter William W: 


m.: Anniversa’ 
ursday, April 2nd, 


CHEMICAL SocteTY.—Monday, March “30th, at 8 
meeting. Election of office bearers and Council, 
at 8 p.m.: Ordinary meeting. 
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THE INVENTIONS EXHIBITION. 

Ir has been finally decided that the International Inven- 
tions Exhibition will open on Monday, the 4th of May. 
The interval between this day and that would appear to 


be all too short to permit chaos to be reduced to order; 
but it is always the rule at exhibitions to drive everything 
off to the last, and there is no reason to conclude that this 
will supply an exception to the general practice. Indeed, 
ensington. The 


chaos has not yet commenced at South 





ht gutta-percha | j 





buildings and gardens are being cleaned and put in order; 


but the exhibitors have made no sign, if we except Mr. | n 


Webb, of Crewe, who has got the most powerful compound 
locomotive yet built, the nought, in place in the 
main hall, about one-third of the length of the building 
from the principal entrance. The engine stands ona 
couple of lengths of rails supported on Mr. Webb’s patent 
wrought iron sleepers. Close by, the foundatione are being 
got in for a horizontal engine by Messrs. Adamson, of 

yde, Manchester. A few show cases are being J up, 
and this seems to be about all/ that has yet been done by 
exhibitors. This main or south — has been really 
doubled in width, and practically trebled. The portion 
occupied last year by the working dairies and dining rooms 
is now thrown open to the main gallery, and on the garden 
side of this last a new gallery has been constructed. The 
improvement in appearance is very marked. The main 
gallery looked at all times too narrow and cramped. The 
three galleries together side by side form a really imposing 
structure of great area, Along the centre line of the new 
gallery iron columns are being put up to carry a line of 
shafting, for one of the most valuable features of the 
exhibition will be the large quantity of machinery shown 
in motion. 

The electric light will be used more extensively than 
ever, and to the almost total exclusion of gas, The addi- 
tional space to be lighted will demand more lamps, both 
arc and incandescent; and besides this the oil lamps which 
have hitherto been used to decorate the — at night 
will be superseded by incandescent lights. The total 
power required will exceed 2000-H.P. indicated. Mr. 
Gooch is now actively engaged with his assistant, Mr. 
Schultz, in carrying out the necessary alterations. The 
Paxman engines used last year will be retained. The two 
double-cylinder horizontal engines, one indicating 340-H.P. 
and the other 360-H.P. remain in the same positions as 
those occupied last year. The compound engine has 
been turned at right angles to its former position, 
and some modifications will be made in the position 
of the shafting. Additional boilers are being sup- 
plied by Messrs. Davey, Paxman, and Co., of Colchester, 
and the concrete foundations for them are well forward. 
The whole of the steam plant is being overhauled, refitted, 
and cleaned, under the direction of Mr. J. Hammond, 
Messrs. Davey, Paxman, and Co.’s representative. The 
new boilers are intended to supply steam to a number of 
high-speed engines, which will constitute one of the most 
interesting features of the Exhibition. These engines will 
all be coupled direct to dynamos. They will be by Mr. 
Willans, Mr. Westinghouse, the Coalbrookdale Company, 
Messrs, Armington and Sims, Mr. Brotherhood, Messrs. 
Elwell, Parker, and Co., the Hon. R. Parsons, and Mr. 
Towers. It is intended to carry out competitive trials of 
these engines during the Exhibition, to test them for 
economy. They will, of course, be tested to some extent 
for durability as well. 

The water arrangements will be modified and, it is hoped, 
ees though it is difficult to see how Col. Sir Francis 
Bolton can improve on the beautiful display of last year. 
Several new buildings, mostly, however, of small size—if 
we except a concert room—are being put up. At the present 
moment, however, it is impossible to have an adequate 
idea of what the Exhibition will be like. “Old London” 
remains, and the whole of it has, we understand, been 
taken by a group of exhibitors whose specialities are art 
workmanship in plate and metal of various kinds, so that 
this section of the Exhibition will be as attractive as ever. 
New brick pathways are being laid down in the street and 
certain improvements of various kinds are being carried 


out. The Albert Hall will not, we believe, be included in the | be 


Exhibition this year ; last year it performed the part of white 
elephant to admiration—its ial le, we need scarcely 
observe. That the Exhibition of Inventions will be a great 


¢ | success there is no possible reason to doubt. There were at 


least eight times as many applications for space as could 
be entertained in the first instance; and even after these 
had been carefully and judiciously weeded, there remained 
enough to fill twice the space available. It is to be 
regretted that a few important firms, finding that they 
could not obtain as much room as they wished for, have 
withdrawn, and will not. exhibit at all; but this was toa 
large extent unavoidable. The public are promised more 
attractions than ever, both within and without the build- 
ings, and nothing is wanted to render it even more popular 
than Exhibitions that have gone before, save tine weather. 

The Metropolitan District Railway Company is pushing 
on rapidly with the subway from South Kensington 
Station to the Exhibition. This subway will be éntered 
direct from the station. It will run for a short distance 
parallel with the railway, and then turn sharp to the left 
> Exhibition-road. The notion of a narrow ge is 
often associated with the word subway, but this will really 
be a covered footway, wide enough to permit two vehicles 
to pass each other, and lined with white glazed bricks. It 
is so nearly complete that the roadway is being rapidly 
re-made over it tor a considerable distance, and it will no 
doubt be quite ready for use by the Ist of May. 


THE OFFICIAL EXAMINATION OF PATENTS, 


Unper the patent laws existing previous to Mr. Cham- 
berlain’s Act, the provision for the official examination of 
patents applied for was a dead letter; and intending 
patentees or their agents, had to make personal search in 
order to ascertain with some accuracy whether their in- 
ventions were distinct from those for which patents had 
already been granted. The new law of 1883 has altered 
this, and given vitality to the system of official exami- 
nation. Doubtless such an examination is right in 
principle; indeed, it is a logical and n consequence 
of any legislation having for its object the granting of 
monopolies ; for if a poveenely in the sale of a specific 
article is granted to A. ay, a granting, or rather an 
attempt to grant B. a ges of the same to-morrow 
stultifies the whole affair. Unfortunately, however, here, 
as in many other mundane affairs, while the principle is 
excellent, its practical application is not easy ; neither do 
the examiners appear as yet to have succeeded even in 








applying it aswell as is possible. In two essential points they 
toimprove their precedure. Inthetirst of these, namely, 
their interpretation of claims, they seem to be in danger 
of confounding their functions as judges of mechanical 
construction with those of the judges of law. With the 
latter, so far as we can perceive, they have nothing to do. 
As we interpret the new Act, the sole business of the official 
examiners is to see that patents are not, as it were, granted 
in duplicate; and if our interpretation is correct, they have 
simply to notify to any applicant for a patent that 
which indeed they do, viz. either that his applica- 
tion has been granted, or else that his proposed patent 
infringes that of another. If the examiners stopped here all 
would be well, but they do not stop here ; they, asa corre- 
spondent lately pointed out, take upon themselves to alter 
claims, indicating to the individual exactly the claims he 
must make. No one but the intending patentee can, save in 
cases of exceptional simplicity, perfectly comprehend the 
exact working of an invention till he explains it and illus- 
trates it more fully than it is usually possible to do in a 
patent specification; and the alteration in the wording of a 
claim demanded by an Examiner may destroy the entire 
principle of the scheme. Examiners not only may, but 
should, examine for priority; but they will and do 
altogether mistake their functions when they send 
draughted claims to inventors to sign. Besides the inappro- 

riateness of such a course, what benefit is given to the 
inventor? Examiners are not as a body a tribunal 
empowered to decide disputed points of aw. The claims 
they draught for a patentee to sign will not — sub- 
sequent law proceedings arising out of disputes, nor 
influence the decision of the presiding judge. Another 
point connected with the new system of examination 
which may well form a ground of complaint against it is 
the often contradictory action of the Examiners. On the 
one hand, Mr. Chamberlain’s Act and its interpretation 
draws a very hard-and-fast line, regulating, or, to be more 
correct, attempting to regulate, distinct inventions; while 
on the other, the cases are, we believe, frequent where the 
Examiners report that A.’s proposed patent appears to 
them to be the same as one granted to B. Now, if both 
these specifications were submitted to an unofficial expert 
mechanic, or expert in the subject dealt with in them, his 
decision might just reverse that of the Examiners. If the 
Examiners content themselves with reporting, they .do 
some ; they have spared the patentee or his agent the 
trouble of making searches themselves, and so far save 
him expense; beyond this neither they nor the Comp- 
troller have any jurisdiction; the cut-and-dry claims sent 
to a patentee are altogether valueless in a court of law. 

The question of what constitutes distinctness of inven- 
tion has always been vexed; but the action of the 
official Examiners appears likely to increase grounds of 
litigation greatly. On the one hand, as we have observed, 
they report that one application appears similar to another 
already granted; on the other hand, they will report of 
another specification that, in their opinion, it contains, not 
one, but two distinct patents. Either of these reports 
might be cited—at events, unofticially—in a court 
of law as evidence for or against infringement actions, 
We are of opinion that if Examiners through the Comp- 
troller have power to reject an application, on the ground 
that more nm one invention is described, as well as to 
warn an applicant that his specification infringes that of 
another, they should frame some general rules as to what 
in their opinion constitutes distinctness or similarity, as a 
sort of guide for patent agents and inventors. Thus, for 
example, they might rule that the reciprocating of a piston, 
valve, or other part, if effected by a rocking crank, would 
deemed a distinct invention from that wherein 
the same reciprocation was effected by a shorter crank 
set into rotation. But these rules should form the basis of 
the Examiner’s own judgment also. If Examiners lay 
down certain rules for framing claims, as they have been 
attempting to do, in order to be consistent, and to gain 
respect for their reports, they must themselves work to rule 
also. Asit is, inventors have reasonable ground for suspect- 
ing that the answers to either of the two highly important 
questions—(1) What constitutes infringement? (2) What 
constitutes a single invention, and for what must more 
than ne be sought ?—depends very much upon the 
individual opinion of the particular Examiner handling 
the subject. In the former of these cases, unless the 
infringement be very obvious, the patent will be probably 
granted with the previous caution; in the latter case the 
pS mae may be absolutely refused a patent, save for 
either of the parts of his Ag crate adjudged by the 
Examiner to be distinct. The Patent-office authorities 
themselves by amending claims tacitly admit the possibi- 
lity of framing rules on which to base judgments. 

Another point in the administration of the new patent 
law greatly needs amendment, namely, the long delays 
between the lodgment of applications and the reports of 
the Examiners thereon. en first published, every one 
thought that under the new Act a patentee would enjoy 
an entire year of provisional protection wherein to perfect 
his invention, but — of its clauses soon showed that 
the net useful period of protection at best was but about 
eight instead of twelve months. At the expiration, or 
before it, of nine months, the complete specification must 
be lodged. Now, however fit and reasonable such a con- 
dition may ap to legal minds, common-place laymen 
may naturally ask what earthly use is there in the odd 
three months? If the final is not lod before the end 
of the ninth, the patent is lost at the end of the year; and, 
on the other hand, if the final is lodged in time and 
the patent granted, the greater, as every mathemati- 
cian knows, includes the less, and three months are 
wasted. It is, therefore, absurd to any but the 
official mind to tell an inventor he is safe for a year. 
The clause in the Bill enacting that the duration of the 


patent shall date from day of application is also contradic- 


tory of the clause granting twelve months’ protection ; it 
is only under very exceptional circumstances indeed that 
Acts of Parliament are made retrospective ; but the grant- 
ing a man protection a month or two months after he has 
asked for it is essentially retrospective. During the time 
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the authorities are deciding whether he ought to have a 
patent or not, he can do nothing with his invention. Under 
the old law he was put out of doubt in about a fortnight. 
Three times that period is now absorbed. This delay 
is a decided hardship on an inventor, for he can do nothing 
safely after he has lodged his application; he knows not 
what alteration, emendation, or so forth, the examiners 
may demand. There is no reason, save securing priority, 
for dating the patent from the day of application; and, 
so far as the interests of those in whose behoof the Act 
was framed are concerned, there are the reasons above 
given against it. The inventor might, at all events, be 
given the option of choosing the date of his patent. But 
the evil does not end here. It is ruled that if the 
applicant does not receive any notification within 
twelve months from the date of his application, he 
may deem that it has been rejected. The words of the 
Act are, Clause 4, Section 9:—-“ Unless a complete speci- 
fication has been accepted within twelve months from the 
date of application, then—save in the case of an appeal 
having been lodged against the refusal to accept—the 
application shall, at the expiration of these twelve months, 
become void.” Therefore, if an inventor lodge an applica- 
tion for a complete patent in the first instance, he may 
remain an,entire year in ignorance as to whether his 
application will be granted or not, and during the whole 
of that time his invention will be useless to him. This is 
certainly taking away with one hand that which was given 
by the other. Under the old Act three years’ protection were 
given without any material delay ; under the new, it is pos- 
sible that the whole of the additional year conceded by itmay 
be lost tothe inventor. Under the circumstances, the wisest 
course for the intending patentee is to apply for a provisional 

rotection, and if he ‘be not ready to apply for his final, 

e can simply, before the expiration of the nine months, 
lodge a fresh application for another provisional. In this 
way he gets eighteen months’ protection for two pounds. 
This has been done under the old Act, and the new contains 
nothing contrary to a continuance of the practice. 


METEOROLOGICAL PROGRESS. 


THE annual report of the Meteorological Council, 
addressed to the Royal Society, comes rather late to hand, 
nearly eleven months being consumed in making up the 
history of the previous year. We presume this is unavoid- 
able, and that on the whole there is a substantial 
equivalent for the time consumed. The information 
collected from the logs, prepared by ships’ officers, 
necessarily reaches England considerably after date. The 
investigation of the weather over the North Atlantic is an 
extensive affair, the data fora period of thirteen months 
being contained in 10,502 forms received from 2563 ships. 
A reduced copy of one of the charts thus prepared is given 
in the report, furnishing various particulars as to wind, 
weather, and barometric indications, while another chart 
for the same date gives air and sea temperature as well as 
the weather. The charts for the month of August, 
although limited to the Atlantic, are founded on as 
many as 80,000 observations. The Indian and Pacific 
Oceans are also under surveillance, though not with the 
same minuteness as the North Atlantic. The Meteoro- 
logical Council likewise have an eye on the Arctic regions, 
and there is a Circumpolar Committee engaged in the 
discussion of a mass of observations relative to meteorology 
and magnetism. The weather forecasts are said to exhibit 
an increased measure of success, fulfilment being claimed 
in 81 per cent. of the predictions, as compared with 79 per 
cent. in the year preceding. The greatest proportion of 
successful forecaste occurs in the Eastern Counties and the 
South of England. Agricultural interests are consulted in 
the shape of “hay harvest forecasts.” In some districts 
these have been very satisfactory, and on the whole they 
have answered well. Actual storm warnings form 
another feature, and these are a little unlucky. The 
warnings have been justified by the event three times out 
of four, and in some years the proportion has been higher. 
A sudden and severe storm in the Nerth Sea was not anti- 
cipated, and we think there are reasons for the oversight. 
The conditions under which it occurred are said to have been 
“very unusual,” but we fear that even under ordi 
circumstances an easterly gale, with a touch of north about 
it, is not to be easily foreseen. Observations on Ben 
Nevis, 4000ft. above the sea, carry us into the upper 
regions. Another mode of approaching the heavens is 
afforded by the skill of the artillerist, and we find Captain 
Andrew Noble devising a bombardment of the higher 
strata of the atmosphere, the explosion of shells being em- 
ployed to detect the course of elevated currents. 

Coming down to earth again, we are introduced to an 
“inquiry into the causes and prevalence of London fog.” 
Herethemen of science have been baffied by the circumstance 
that of late the London fogs, with rare exceptions, have 
modestly declined to be interviewed. Nevertheless, we 
learn from the researches of Dr. Russell, extending over a 
period of two years and a-half, that during the prevalence 
of a fog there is a great increase in the amount of carbonic 
acid in the metropolitan atmosphere. The average pro- 
portion of carbonic acid present in the air of London is 
slightly below four parts in 10,000, and it is singular that 
this is rather less than the proportion found in the air of 
the few other towns where observations have been taken. 
Pure country air has three parts of carbonic acid in 10,000, 
so that under ordinary circumstances London is not much 
worse than the country in this particular. But when the 
fog comes the case is altered. The average then 
reaches 7:2 parts of carbonic acid, and this was very 
nearly doubled during a protracted fog in December, 1882. 
With the disappearance of the fog, the amount of carbonic 
acid speedily declines. On bright summer days this gas 
falls to a minimum, the lowest point on record being 
reached on the Bank Holiday in August, 1883. This was 
no mere casual coincidence, for we are told that the amount 
of carbonic acid in the air of London is always considerably 
below the average on a Bank Holiday. Hence a sanitar 
virtue attaches to this modern institution. We should 
presume that the same result would be generally exhibited 
ona Sunday, It is important to observe that the variation 





in the quantity of this gas must indicate corresponding 
fluctuationsintheamountof many other impurities in theair. 
London rain, as well as fog, has been pl under examina- 
tion. The amount of sulphates and chlorides in the rain has 
been determined, and the average serves to show that the 
rain of the central part contains twice as much impurity 
as that of the suburbs. Of course the impurities in the 
rain, as found in the samples collected, have been washed 
out of the atmosphere. Wet days in London are not 
pleasant, but it is satisfactory to know that they make the 
air the sweeter. So also it appears that a suburban resi- 
dence has some sanitary advantage. We should add, that 
the moisture of air condensed by the application of cold is 
found to contain impurities similar to those of rain. It is 
interesting to know—and to. some*people the knowledge 
may be serviceable--that at Kew there is a greater chance 
of rain in the afternoon than in the early morning or 
during the night. This is not a general rule, for at 
Valencia the minimum of rainfall occurs about three 
o’clock in the afternoon. 

A curious chapter in the Meteorological Report is 
that which has reference to the “Krakatoa wave.” 
It is stated that on the receipt at the office in 
September, 1883, of the photographic records for the 
latter part of August, it was noticed that at all the 
observatories, without exception, peculiar barometrical 
disturbances had occurred during the last five days in the 
month. These disturbances were nearly simultaneous, 
and were unaccompanied by any change of weather. The 
daily curves published by the Brussels Observatory showed 
a similar state of things, and on inquiry it was found that 
the barometric records at St. Petersburg on the east, as 
well as Coimbra on the south-west, displayed the same 
results. A careful consideration of the data led to the 
conclusion that a connection existed between the violent 
eruption of Krakatoa in the Straits of Sunda on August 
26th and 27th, and the oscillations of barometrical pressure 
in Europe. The explanation given by General Strachey, 
and now accepted as correct, was that the phenomenon 
was produced the passage round the earth of a series of 
concentric aerial waves, travelling at the rate of nearly 
700 miles an hour from the scene of the eruption, and 
returning in the opposite direction, after having met 
at the antipodes of aheten. Also that a succession of 
such waves was three or four times repeated. Records 
obtained from stations in various parts of the world were 
found to confirm this hypothesis, and we are promised 
something further on the subject. It is a marvellous 
testimony to the tremendous nature of this volcanic out- 
break, that it should have affected the atmosphere over 
what appears to have been the entire surface of the globe. 
The fact may be taken as correlative to the abnormal tints 
of sunset and sunrise which for a considerable length of 
time attracted notice in various parts of the world. The 
alliance which is found to exist between phenomena 
apparently distinct and remote from each other gives 
especial interest to physical research. That unwonted 
hues in a British sunset should be kindled by a volcano on 
the coast of Java sounds like a romance, but is made to 
appear as a sober reality. Meteorology isa wide-spreading 
science. There is some sort of weather everywhere, and 
the weather affects everybody. The difficulty has been to 
deduce general principles from the myriad of facts ever 
presenting themselves. We are getting on by degrees, 
and by piecing our knowledge together we may hope to 
make an ever-increasing total. That the science of meteor- 
ology in its practical aspect has proved worthy of regard 
in the estimation of ordinary people, is shown by the con- 
duct of the fishermen at Hull, Scarborough, and other 
places on the north-east coast, who refused to go to sea on 
a recent occasion, and kept their fleet idle because of a 
weather telegram from America predicting a storm. That 
weather forecasts have saved lives and property need not 
be questioned, though the forecasts may sometimes fail. 
Meteorological science may go on to win fresh conquests, 
and certainly the field is a large one. We should 
like to know a little more as to the apparent connec- 
tion between the display of the aurora borealis and the 
fall in temperature which generally follows. There was 
a brilliant exhibition of this beautiful phenomenon at 
Kirkwall on the evening of Sunday, the 15th inst. A 
week later, a snowstorm of unexampled severity ~~ 
over a great part of England, and extended to France. If 
in the midst of the mildest weather of early spring, when 
we are dreaming of summer rather than of winter, the 
Northern Lights make their appearance, we may rest 
assured that there is a cold “snap” coming on. The rosy 
flush, streaked with gold and emerald, is a trustworthy 
token of something at the back of the north wind. 





HOUSE-TO-HOUSE ELECTRIC LIGHTING, 

WirtHovt entering now ae the question of how far the Act 
of 1882 has or has not checked the development of electric 
lighting in this country, we may yet notice a movement which 
is now proceeding to effect substantial alterations in that statute. 
Finding that there was extensive dissatisfaction with the 
measure passed three sessions ago—and possibly also feeling 
that the hopes created by that Act had not been realised—the 
President of the Board of Trade suggested the formation of a 
Committee to take the matter in hand, to prepare amendments 
to the Act, and to confer with him upon the subject. A Com- 
mittee, with Lord Thurlow as chairman, was thereupon consti- 
tuted, and they have just completed a draft Bill embodying 
their views and pro . Their general object is to amend 
the Electric Lighting Act, 1882, in such manner as to 
place electric lighting undertakings in the same position 
in regard to privileges and obligations as gas supplying 
concerns. They propose, first, that where electricity is 
not ascertained by meter the consumer shall not use any 
lamp which has not been approved, if not supplied by the 
producers, or any lamp which is calculated to expend more 
electricity than the consumer has contracted to pay for. Then 
they seek to repeal section 27 of the Act by which, after the 
expiration of twenty-one years, local authorities may pur- 


Y | chase an electric undertaking on paying the then value of all 


suitable lands, buildings, works, &c., of the undertaking without 
any addition in price on account of compulsory purchase, good- 
will, or profits. The profits of an undertaking are limited to 





the rate prescribed by the Provisional Order or Special 
Act, or where no ratej is prescribed, to 10 per cent. per 
annum. The principle uhuuhe dividends are increased 
or diminished in inverse ratio to increase or diminution 
of price is introduced on the method of the sliding scale 
applied to gas undertakings, except that, having regard to the 
small price charged per electrical unit as compared with the 
price charged for 1000 cubic feet of gas, the dividend is in- 
creased or reduced by 5s, per £100 in respect of every }d. 
instead of 1d. as in the case of gas. Other provisoes are that 
new or additional capital shall be offered to the public by auction 
in accordance with the usual auction clauses applied to gas 
undertakings; that the undertakers shall furnish a sufficient 
supply of electricity to owners or occupiers within twenty-five 
yards of the main; that they shall supply electricity for public 
amet that they shall keep the mains fully supplied; that 
penalties similar to those under the Gas Acts shall be imposed 
for default by the undertakers; and that local authorities shall 
have similar powers of acquisition by agreement to those given 
in regard to gas undertakings by the Public Health Act of 1875. 
In support of these proposals—to which, of course, Mr. Chamber- 
lain will have something to say—the Committee quote Mr. 
Preece, the eminent electrician of the Post-office, to show what 
great advance America has made in electric lighting, as well for 
private as for public purposes, They point out that electric 
lighting has been highly successful here for lighting ships, 
especially those of the Royal Navy, and they show that, owing to 
the restrictions laid down in the Act of 1882, those who obtained 
provisional orders, and spent many thousands of pounds in the 
expectation of establishing valuable undertakings, have been 
unable to carry out their intentions, and so there is not even yet 
a single central station in operation in London, or in any of the 
large towns in the United Kingdom, to furnish a house-to-house 
supply, as is done on an extensive scale in America. 


A FREE GIFT OF A WEEK’S WORK. 


An incident altogether unparalleled in the iron trade, and, so 
far as we know, in any branch of English industry, is reported 
by our Sheffield correspondent. Messrs, William Cuoke and Co., 
of the Tinsley Iron, Steel, and Wire Works, have from 120 to 150 
puddlers and millmen in theiremploy. Their wages are governed 
by the South Staffordshire Board of Conciliation and Arbitration, 
and the men are therefore powerless to grant we J concession in 
the way of wages reduction, even if the employers were to 
demand it. Some six years ago an attempt was made to compel 
a reduction at these works, and the result was a strike, during 
which feeling ran so high that one workman who would notgo with 
the majority had his hand chopped off with a butcher's cleaver, 
A very different feeling prevails among the workmen now. On 
Monday they held a meeting, at which they calmly considered 
the condition of the iron trade, with special reference to the 
position of the company in whose service they were engaged. 
Fully realising the extraordinary hardness of the times, they 
regretted they were not in a position to take action except in 
one way, and that was to offer the company the free gift of a 
week's work, This decision was arrived at from a conscientious 
feeling that it was their duty to do something to assist their 
employers in tiding over the time of depression. The manager, 
Mr. Thomas Wilkinson, was startled by the offer, which 
was conveyed to him by a deputation representing the 
workmen. He very properly told them that the money value 
of the offer, though that was considerable, was nothing compared 
to the nobility of the spirit which it indicated. So long as such 
a feeling of sympathy and interest was shown by the employés, 
the company—he felt—must surmount all difficulties which 
seasons of adversity brought upon them. The incident has 
created much interest everywhere in industrial circles, Not 
only is the offer absolutely novel, but puddlers and millmen are 
among the last class from whom such an offer would be expected. 
None of England's toiling millions work harder than they do. 
In front of the furnace, the very breath of which would 
tlay ordinary mortals, they stand for eight and nine hours, 
the sweat exuding all over their bodies, for some 5s, 6d. a 
day. How they bear the heat passes comprehension. Wiuter 
or summer they are condemned to these fiery prisons of theirs, 
labouring with little more about their bodies than the full 
uniform of one of the Mahdi’s soldiers. These men rarely get 
credit for considerate conduct, and it has been left for them— 
perhaps the least thought of in the great army of workers—to 
show an example of self-sacrifice and generosity to the rest. 
Their offer is all the more commendable as it comes at a time 
when they are themselves pinched by want. Recently they 
have had no more than three days’ work a week, and they have 
therefore no superfluous cash to justify them casting away a 
week's wage with a light heart. May the long lane soon show a 
turning, aud men of this stamp be early rewarded for doing 
what they could in the time of trial. 


SLIDING SCALES IN IRON MINING. 

THE notice to terminate the sliding scale in the Cleveland 
iron mining industry is not due to discontent with the sliding 
scale system, but it is due to a desire on the part of both 
parties to it to improve that scale. During the period of the 
currency of the three scales in the industry, there have been very 
many fluctuations in wages both upwards and downwards, but 
in all cases the parties concerned have willingly accepted the 
award that flowed from the accountants’ figures; and there 
has been a large number of local reductions and increases of 
wages, so that the fluctuations in the market and in the price 
of iron have been from time to time adjusted to the rates, or 
rather the wages have been made to follow, both in local matters 
and in the general mining rates, the course of the trade so far as it 
has affected the prices. In no industry has the fluctuation of price 
led to such willing acquiescence in the adjustment of wages 
thereto as in the Cleveland iron mining industry, and therefore 
it may be fairly hoped that the renewal of the scale in some 
modified form is a matter of certainty. The period during 
which the three scales in the iron mining industry have been in 
operation has been amongst the most eventful in the history of 
that trade in the North of England ; the labour employed in it 
is often recruited from those not very skilled or highly educated; 
and thus the fact that there has been so marked a success, and 
that there are to be negotiations for the formation of another 
scale, is one of the most telling of the testimonies to the value 
of the system, and to its adaptability to many industries. It ia 
somewhat singular that whilst in the coal trade many districts 
have followed Durham in adopting the sliding scale system, 
there has been, as far as we know, no attempt to introduce the 
sliding scale system into any other of the large iron mining dis- 
tricts; but it is probable that in the future there may be a 
change in this respect. 

SUBSTITUTES FOR HARD WOOD. 


THE enormous advance which has of late taken place in the 
price of some of the hard woods required in various special 


branches of trade has directed attention to the possibility of 
producing some less expensive material as a tubstitute, ard in 
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one branch of trade this has been carried out with very success- 
ful results. For the manufacture of loom shuttles boxwood has 
hitherto been very largely used, but the price of this deseription 
of wood has become almost prohibitive, and it has been found 
that by the compression of cheaper classes of timber—teak being 
about the most suitable for this purpose—a substitute meeting 
all the requirements can be obtained, For carrying out this 
process, Sir Joseph Whitworth and Co., of Manchester, have 
just completed for Mr. Robert Pickles, of Burnley, a powerful 
hydraulic press to be used in compressing timber for loom 
shuttles, This press consists of a strong cast iron top and 
bottom, with four steel columns and steel cylinder, with a large 
ram. In the centre of this ram is fitted a smaller ram, with a 
rectangular head, fitting into a die which is placed on the top 
of the large ram. ‘The timber is put into this die, and a pressure 
of 14 tons per square inch is applied. The pressure is then 
relieved, and the large ram descends. The top pressure block, 
which fits the die, is then removed, and the small ram rising 
pushes the timber out at the top of the die. The timber so 
treated is made very dense and uniform, and so close grained 
that it is capable of taking a very high finish. For the manu- 
facture of shuttles it has been found as good as box wood, 
and there is no doubt that a similar process might be 
applied with advantage to other branches of industry where 
expensive hard woods have to be used. 








LITERATURE. 


Report on the Manufacture of Coke. By J.D. Weeks. New 
York: Williams, 1885. 
Tus is one of the special reports published in connection 
with the United States Census of 1880, and contains com- 
plete statistics of the production of coke during that year, 
together with such information descriptive of the works, 
of the raw materials used, and of the labour employed, as 
could be obtained in addition. From the general abstract 
at on page 3 of the Report, the following statistics are 
taken :— 
Number of coke works in Census year 1879-80 127 
Total capital invested... ... ... ... (dols.) 4,769,858 
‘Total number of ovens built, May 31, 1880 ... 10,116 


Ditto ditto building, ditto |... ... ... |. 2,163 
‘Total number of hands employed, ditto... ... 3,140 
Total wages paid... ... ... ...... (dols.) 1,197,744 
Value of materials used om 2,995,441 
Tons OF OOGE ORG... on. ou. oes cs ane eee 
Value of ditto ... .. .. ... ... (dols.) 2,761,657 
Tons of coke produced ae 
Value of ditto... . . (dols.) 5,359,489 


Acres of coal land connected with coke works 140,922 
Capital invested in working coking coals (dols.) 10,903,531 
The average value of coke per ton at the ovens was there- 
fore 1°94 dols. (8s. 1d.) per ton, and as the yield on the coal 
carbonised 63°1 per cent.; or 1°58 tons of coal were required 
to produce a ton of coke, the average. cost of the coal 

in a ton of coke would be about 4s. 2d. 

Having regard to the enormous extent of the United 
States coal-tields, the area within which coking is carried 
on is extremely restricted, the coke-producing belt being 
substantially synonymous with the bituminous coal mea- 
sures of the Appalachian chain, Beginning very nearly 
at the extreme northern point of the Allegheny Mountains 
in Pennsylvania, the coke ovens follow this range of the 
Appalachians nearly to their southern limits at Huntsville, 
‘Alsbanen, a distance of about 750 miles, the production of 
localities outside of this line having been, in 1880, less 
than | per cent. of the total. The distribution of the works 
is, however, very unequal; for by far the greatest develop- 
ment of the manufacture is in the Connellsville region of 
Western Pennsylvania—a small trough tifty or sixty miles 
long, and about three miles wide—69 per cent. of the total 
make of the year having been produced in that region. 
The subsequent increase has been very great, and it is 
estimated that at the present time the number of ovens is 
now 9000. The coal from which the Connellsville coke is 
made is got from the Pittsburg seam, which is from Sft. 
to 18ft. thick, with only one small shale parting. It is 
very regularly bedded, and can be easily dug at a cost of 
about a shilling a ton, the average output per man being 
from eight to ten tons daily. ‘The coke produced is of 
silvery lustre, cellular, with a metallic ring, and capable of 
bearing a heavy burden in the furnace. The bee-hive 
oven is exclusively used, the average time of burning being 
48 hours-—though 24-hour coke is sometimes made—and 
72 hours for that left over Sundays. The latter is denser, 
but it is doubtful if it is better furnace fuel than that coked 
in the shorter period. 

Next in importance to Connellsville is the Allegheny 
region. Here the coals are somewhat drier, and the three 
methods of open heaps, bee-hive, and Belgian ovens are in 
use. Third in order comes the New River coal-tield in 
Western Virginia, which extends for about eighty miles 
through one of the most picturesque regions of the Appa- 
lachian chain, and is traversed by the Chesapeake and 
Ohio Railway. This valley has, since the date of the 
Report, become an important iron-producing district. 

In the Western States, coking coals of cretaceous or 
tertiary age are found in Colorado, at El Moro, near the 
New Mexico boundary line, in a basin about eighty miles 
long and ten miles broad, These have, since the author’s 
Report, been largely eo produce the greater 
part of the fuel used at the ville, Pueblo, and Denver 
smelting works. Another interesting discovery of the 
same kind has been made at Crested Butte, high up in 
the Elk range of the Rocky Mountains, where coke of a 
very high quality is made from cretaceous coal, The same 
coal is, within a very short distance, transformed into a 
dense anthracite. 

The second half of the Report, dealing with the details 
of manufacture, gives a review of the coking processes 
followed in Europe, a chapter on coal washing, includin 
some valuable detailed drawings of jigging machinery u 
in America, and another on coke burning proper, with 
drawings of plant. These are mostly from European 
sources, those of American ovens being mainly a very 
simple bee-hive type. The question of the utilisation of 
the waste products of coke ovens does not seem as yet to 
have been studied to any great extent in America, and the 
author’s references to the subject only come down to 1882, 
concluding with a description of the Carvés oven, 


EXPERIMENTS WITH A CORLISS ENGINE AT 
CREUSOT. 
(Continued from page 218.) 

M. De.aronp proceeds to show that the results of these 
experiments prove that steam behaves very differently in 
the cylinder of an engine from the way in which it would 
behave in a note eqgeaitions vessel, and he goes on to con- 
sider what actually took place in the cylinder of the 
Creusot engine. We have to ascertain (1) what was, in 
each experiment, the amount of condensation during the 
period of admission, and (2) what was the condensation 
and evaporation during the period of expansion, The 
condensation during admission was ascertained in the 
usual way. The pressure at the moment the steam was 
cut off was got from the diagrams, and by means of 
Zeuner’s tables the corresponding density of saturated 
steam was ascertained. nowing the volume of the 
steam and its density, it was easy to calculate its weight. 
This weight, less that of the steam in the clearance spaces, 
would be, if it were not for cylinder condensation, 
precisely the same as that of the feed-water pumped into 


weighed 2000 lb., then the weight of the steam—obtained 
as we have stated—should also be 20001b. It is, however, 
always less, and the difference is due to condensation ; that 
is to say, at the moment when the cut-off valve closes there 
is not steam, but a mixture of steam and water in the 
cylinder. Let the weight of the steam be x and that of 
the water y, while that of the feed-water is W. Then «+ 
y = W and « and y may vary inmany ways, but their sum 
must alwaysequal W. Furthermore, it must be observed 
that y may or may not be all due to cylinder condensation, 
according as the steam supplied from the boiler is or is 
not quite dry. It may be assumed that unless a super- 
heater is used the steam will carry over with it from 5 to 
8 per cent. of water in the case of Lancashire boilers. The 
Table No. 6 gives the result of M. Delafond’s calculations. 


TABLE 6, 
With Condensation; without Jacket. 


a 


the boiler. Thus, if the feed-water used in an hour |~ 


With Condensation; without Jacket. 


| Condensation during | Condensation during expansion 
H ission | per stroke. 
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<q P 4 Bg | gs | 88 | é é By 
Pressure, 110 lb, 

1 84°7 53 0°60 -- + 04 
2 83°0 45 6 — + 3°2 
3 87°0 40 4 _ +18 
4 104°0 39 10 — + 5°9 

Pressure, 88 lb 

5 73°6 43 4 ~~ + 2°3 
6 73°6 42 -_- 2 - 11 

7 58°38 35 — 3 - 15 

8 77°2 34 aa 4 - 17 

9 90°7 36 — 10 ~ 39 

Pressure, 64 lb. 

10 44°7 39 85 re +75 
1L 37°6 27 6°5 - + 4°7 
12 41°7 24 40 -- + 2°3 
13 30°5 15 1°2 _- + 0°6 
14 29°2 13 _ 1 - 04 

Pressure, 50 1b. 
15 420 | 43 oo +21°6 

16 338°9 33 15'5 —_ +12°8 
17 34°8 25 5 — + 3°5 
18 36°3 22 6 — + 3°5 
19 30°5 14 a 9°5 - 45 

Pressure, 33 lb. 

20 40°9 31 18 -- +13°0 
21 28°1 13 3 —_ +13 
22 18°0 7 -- 6 - 271 
S| =e tery} + | 

With Condensation; with Jacket. 
Pressure, 110 lb. 

24 50'S 39 20 —- +12°9 
25 50°5 3l 15 _ + 92 
26 45°2 20 13 — + 81 
2 61°1 26 11°5 — +47 

Pressure, 88 lb. 

28 44°5 36 24 _ +19°2 
29 43°5 33 18 -- +13°2 
30 45°6 24 16 — + 85 
31 50°3 24 20 _ + 94 

Pressure, 64 lb. 

$2 35°3 34 19°5 -o +18°5 
33 36°4 28 17°0 _ +12°9 
34 28°3 17 9°0 — + 54 
35 32°2 16 8:0 - + 40 
36 24°3 10 3°5 — + 15 

Pressure, 50 lb. 

7 27°6 34 20°5 os +24°7 
38 33°7 30 23°0 — +19°8 
39 26°5 19 16°0 -- +11°5 
40 27°2 15 — 2°50 - 14 
41 26°3 12 — 5 - 2°2 

Pressure, 33 lb. 

42 30°4 23 24 _ +17°6 
43 25°6 12 5 -— + 2°2 
44 12°8 4 -— 5 - 17 
45 nil a Sug pen sas 
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Pressure, 110 lb. 
46 94°7 37 15 - §8 
47 104°6 35 ~ 17°5 - 5°8 
48 96°3 29 — + - 12 
Pressure, 75 lb. eee 
49 53°7 26 4 = +19 
50 49°0 22 — 7 - 31 
51 47°5 17 - 7°5 - 27 
52 38-0 12 -- 4 - 1°2 
Pressure, 50 lb. 
53 25°9 14 6 + 3'3 
54 19°1 8 1 a + 04 
55 81 2 - 9 - 27 
56 nil — — = — 
With Condensation; with Jacket. 
Pressure, 110 lb. lt 7 
58 62°8 27 17°5 = +73 
59 65°2 26 13 -- +48 
60 60°3 20 10 _ + 32 
Pressure, 75 lb 
61 $2°1 16 9 “= +45 
62 22°1 9 6 oad + 2°4 
63 15°4 5 a 1 - 04 
Pressure, 50 lb oe ee 
64 16 9 6 — + 35 
65 157 7 7 — +31 
66 6°7 2 _— 1 - 03 
67 nil _— o =< — 




















The sign + stands for evaporation, and the sign - for condensation. 


The weights of water condensed or evapcerated during 
the pericd of expansion is calculated in the same way by 
taking the weight of steam proper to the pressure at the end 
of the period of expansion—that is to say, just as the 
exhaust port opens—and comparing it with the weight of 
steam at the moment the cut-off valve closed. If there isan 
augmentation, then that is obviously due to the recon- 
version of some of the water into steam, which pro- 
duces an effect well known to English engineers as “ rais- 
ing the toe of 
the diagram.” 
Here the dotted 
line 1 shows the 
effect of re-eva- 
poration. If, on 
the other hand, 
the weight of 
steam is less at 
the end of the 
stroke than it 
was at the time the cut-off valve closed, then there 
has been still further condensation, and the effect 
on the diagram would be as shown by the dotted 
line 2. M. Delafond warns his readers that these 
calculations of the weight of steam are extremely 
delicate, and that, especially as regards evaporation or 
condensation during the period of expansion, they can 
only be regarded as approximate. The table gives the 
condensation during admission, and the condensation or 
re-evaporation during the period of expansion. We have not 
converted the figures into English units because the con- 
version would involve numerous fractions. It will be 
enough to say that the gramme is equal to 0564 drams 
avoirdupois. Thus, for example, in Experiment No. 15 the 
total condensation was 1 oz. 7°7 drams per stroke. The 
principal value of the figures is, however, as a means of 
comparison, and for this purpose it is not necessary to 
affix anv definite weight value to them. Thus, we see 
that in Experiment 1, the condensation was represented 
by the figures 84-7, while in Experiment 22 the condensa- 
tion was represented by 18, or less than one-fourth of the 
first quantity. The results in column 2 were calculated 
after allowing for the condensation in the jacket, which 
took place when steam was admitted to it. In the experi- 
ments Nos. 24 and 25 it is assumed that the jacket con- 
densation was the same as in run 26, that is to say, about 
5 grammes per stroke. In like manner the jacket con- 
densation in run 38 is taken as identical with that in run 
32. There was, it will be seen, no condensation when the 
steam was admitted full stroke. Indeed, the weight of 
steam is apparently slightly in excess of that of the feed- 
water. This is no doubt due to some minute error in 
observation. The results of this calculation are set forth 











-| graphically in Figs. 3 and 4 published in our last impres- 


sion, page 218, 

M. Delafond considers at some length the laws of 
thermo-dynamics as applicable to steam. We need not 
reproduce what he has said, as he only goes over old 

und. It is more interesting to follow him in his 
Suduckions from the results of his experiments. Some of 
these we have already given. The table above and 
Figs. 3 and 4 show clearly —(1) That for ures above 


64 lb. the weight of steam condensed is, other things been 
equal, the greater the higher the pressure. For 

less than 64 1b, the condensations present little difference, 
and the law of these variations is not clearly shown by the 
diagram, (2) For the same pressure, as the admission 
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CORLISS ENGINE-NEW ORLEANS EXHIBITION. 





augmented from about 4 per cent. of the stroke, the con- 
densation diminished. With admission for the whole | 
stroke there was no condensation. Jt appears that the | 
condensation augments with the ratio of expansion. | 
(3) The jacket diminishes the cylinder condensation, and 
its benefits are most apparent when the initial cylinder 
condensation is greatest. The benefits conferred ap 

at first sight out of proportion to the amount of heat given 
up in the jacket. Thus, if we compare Experiments 8 and 
31, it will be seen that the condensation in the jacket of 
31 grammes of steam per stroke diminished by 
27 mes the weight of steam condensed in the cylinder ; 
and, in, runs 21 and 62 show that a jacket condensa- 
tion of but 29 grammes of steam diminished by 
25 grammes the condensation in the cylinder. (4) The 
presence or absence of the condenser has but a secondary 
effect on the condensation during admission. M. Delafond 
implies that this is a peculiarity of the Corliss engine, and 
explains why it gives economical results equivalent to 
those of the compound engine. The shortness of the 
admission ports, and the circumstance that the exhaust 





does not take place oa the admission ports, appear to 
be the factors in favour of the Corliss engine. 


(Zo be continued.) 








THE NEW ORLEANS EXHIBITION. 
No. L 


Awone the great Exhibitions which have been held since | 
that of 1851 in London, this present one in New Orleans 
will hold a memorable place. There has, doubtless, been 
a growing feeling among manufacturers and others that | 
there have been too many of these big shows; there is | 
certainly a tendency to multiply them unnecessarily, and 
some justification may be demanded when a remote city 
like this announces that it is about to hold a bigger Exhi- 
bition than any that has preceded it. The bigness may be 
excused. It is usual here to advance by big strides, and 
no true Southerner, strong in the manifest resuscitation of 
his country—eo long under a cloud—and sanguine of the 
future, would think of having anything less than, and must 
needs surpass, the Philadelphia Exhibition of 1876. And 
though an impartial observer, as he wanders over the vast 
area, may think that some of the money spent in the 
buildings might have been better applied to a completer 
equipment on a smaller scale, still the energy applied, and 
the great success in the essential features of the affair, 
disarms criticism, and leads one to congratulate the pro- 
moters on their efforts. A few words as to the motives 
that led to the Exhibition may not be out of place. The 
ay “ad of the Confederate cause after the great war left 
the Southern States apparently ruined. After the vast 
expenditure of money and credit, and the decimation of 
the population, the freeing of the slaves without compen- 
sation to the owners was a revolution that involved ruin 
to most concerned. The voting power was transferred to 
the negroes, who, it naturally was expected, would always 
vote with the party who had freed them, and the victorious 
Northerners, holding the South firmly in their grasp, had 
no inclination to let them grow strong again. But times 
have —— The whites have during the last ten years 
regained their natural ascendancy, and now, for the first 
time since the war, the Democratic or Southern party are 
in a majority. They have elected Mr. Cleveland as Presi- 








dent, and now to a large extent control the immediate 
future of the United States. The Southerners, at any 
rate, feel that their interests will receive fuller considera- 


tion than hitherto. This is acknowledged also in the 


North, and capital, which is so much needed, may be 
expected to flow here both from the richer States of the 
Union and from Europe. Under these circumstances, the 
project of an Exhibition was well received, and is but a 
natural expression of advancement and a desire to set 
forth the resources of the country. 

To engineers there are three aspects of the case that are 
of special interest—one, the growth of railways, the 
opening-out of new districts, and the consequent inc 
purchase power; secondly, improvement of the port by 
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holding in all 20,000 tons or upwards, and so cheaply that 
the coal fetches about the same price here as does coal in 
London. New Orleans has a population of about a 
uarter of a million, but it is isolated, being 800 miles 
rom any other city having more than 100,000 inha- 
bitants. In this respect, and in regard to the consequent 
robable financial results of the Exhibition, it differs much 
m Philadelphia, which has within twenty-four hours’ 
by railway more than half the population of the United 
States. The Exhibition has been established on a site 





abutting on the river about five miles from the centre of 
the city, and in its very situa- 

tion brings into prominence 

~~ some of the peculiar charac- 

teristics of New Orleans. 
Surrounding the building 
are pleasant groves of oaks, 
relics of the original Spanish 
settlement. The city is 
situated close upon the river, 
and the huge _high-storied 
steamboats, our knowledge 
of which has been revived by 
Mark Twain’s recent descrip- 
tions, crowd along the levee 
or river embankment at the 
end of the main street. The 
streets are level with, and in 
some cases below the level of 
the river. In the northern 
cities of the Union the street 
paving is bad ; here criticism 
is simplified by the fact 
that, except in a few of the 


central thoroughfares, there 
is no paving at all. The 
streets have been cut through 


the fields, a single tram track 
laid along the middle, and 
—- stepping stones or 
planks at the crossings, the 
rest is mud, which becomes 
chaos, as at the Kilburn 
Show, when it rains. This is 
pre-eminently a city of tram- 
ways, and there is practically 
no other means of locomotion 
away from the river. Ona 
track free from gradients 
the cars run easily, drawn 
each by a single mule, 
even when loaded, as is 
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SECTION OF MUSIC HALL. 


Captain Eads’ jetties, which have deepened the approaches | 


from the sea; and thirdly, the extraordinary development 
of the hitherto dormant mineral resources of the Southern 
States, and the probability that it is in the latter quite as 
much as, or even more than, in Pennsylvania that the 
future of the iron and steel trades of the United States 
will be found. New Orleans is not only the natural out- 
let for the greatest system of river navigation in the 


world, but is also virtually the only good port for the State 
of Texas, which is in itself as large as France. As one 
example of the value of the river for transport, it may be 
mentioned that the supply of coal for this city, port, and 

2000 miles } ming the 
ts or groups of lighters, 


district is floated from Pittsbur, 
Ohio and Mississippi, in huge 


from five to twenty pas- 
sengers standing up in addi- 
tion to the proper comple- 
ment of twenty. As is usual in this country, cabs are 
ractically non-existent, and were it not for the steam- 
access to the Exhibition would be greatly limited. 
But the steamboats, leaving for the time their proper 
function of long river voyages, carry to and fro 2000 pas- 
sengers at each trip. 
As every Exhibition may be supposed to have its special 
ints, so has this one at New Orleans. One must not look 
or many novelties, though these are not wanting, but one 
may with interest the alterations in American 
methods and types since the Philadelphia Exhibition in 
1876; may study with advantage the development of 
machines and appliances adapted for the wants of the 





Southern States; or Jook with astonishment on the complete 
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and extraordinary State Exhibits of natural products, 
agricultural and mineral; and in respect of these latter 
English engineers may compare, with feelings somewhat 
mingled, from a national point of view, the potential future 
rospects of this country with those still left in Great 
ritain. The contiguity of Mexico, its development by 
railways, the access thus given to its mines, and the open- 
ing it presents, unimpeded as it is by protective tariffs, 
English manufacturers, are also subjects for investigation. 
The Exhibition buildings themselves, the utilisation of local 
materials in their construction, and the unprecedented 
extent of the electric lighting, are also points of interest. 


The Exhibition buildings are constructed entirely of | 


wood in a simple but efficient manner, the design and con- 
struction being the sole work of the superintending archi- 
tect, Mr. G. Torgerson, who has utilised the local 
material, om pine, which grows within a few miles of 
the city. This timber is heavier and stronger than that 

ing the same name in England, and as the trees grow 
to a great size, there is no ditficulty in obtaining the 
massive and lofty supports which are necessary to the 
design. At the same time, as the buildings are but 
temporary, the highest quality wood has not been selected 
as may be seen by comparing it with that in the permanent 
buildings in the city, which are largely constructed of 
timber. The main building measures 1378ft. by 905ft., 
exclusive of sundry extensions, and the Government and 


State Exhibition building 885ft. be 565ft. These are | 


similar in construction, being divided into spans varyin 
from 50ft. to 75ft., timber roof = being suppo' 

on vertical posts. Both buildings have quniee 50ft. 
wide. The covering is mainly of tinned iron on boarding, 
with side windows and lanterns of glass. Part of the 
main building is set apart as a music hall, about the size of 
the Agricultural Hall at Islington, having, like the latter, 
a roof formed of arched ribs, and side aisles, but no 
ogee the side spans serving as abutments for the ribs. 

e construction is entirely of wood, and is neat and 
effective, as shown by the accompanying illustration. 

This music hall in the main building is 210ft. long by 
50ft. span. The structure is entirely of wood, with iron 
tie-bolts at each of the vertical in rib, The arched 
top and bottom members of the ribs are interesting in that 
they are each formed of laminated boards, ten boards, 8in. 
by lin., being bolted together. This is the plan that was 
adopted for each of the two 90ft. ribs of the Great Northern 
terminal station at King’s Cross. Some ten years ago this 
roof showed signs of deterioration, and iron ribs were sub- 


stituted; but on removing the first of the two spans, it | 


was found not to be so bad as was expected. The second 
span was therefore left standing, and now remains in wood. 


Inthe New Orleansroofing the innerend shipped witharched | 


ribs, and enclosed with boarding, to receive the orchestraand 
organ. There are numerous other buildings for special exhi- 
bits, the total area being about 2} million square feet, the 
quantity of timber employed being equal to 17 million 
square feet of boarding lin. thick—the unit of measure- 
ment here—and the average cost £7 10s. per square of 
100 superficial feet. So accustomed are the people here to 
the use of elevators, that it was deemed necessary to erect 
twenty-six of these to lift visitors to the galleries, and only 
a few staircases are provided. The water supply is 
obtained from the Mississippi river and is filtered, and 
4,000,000 gallons per day are forced through a standpipe 


100ft. high to supply force for the elevators and for fire 
extinction. In the form and a ment of the buildings, | 
| the mildness of the climate has evidently been taken into | 
| account. Neither snow nor high winds are to be antici- 
| pated, and —_ buildings and roofs sloping but slightly | 
| are permissible. Heavy rains occur, and ample provision | 
| is made for carrying off the water by sinking parts of the | 
' roof so as to make channels 20ft. wide, into which water | 
' from a wide area of higher roofs converges, and is taken | 
| away by capacious down spouts lined with sheet iron. 
' There is no os at decoration, the timber being left | 
bare and unvarnished, but there is an ample display of flags. | 
In visiting the grounds of the Exhibition one is struck 
by the absolute level and by the appearance of the river, 
which is within 2ft. of the floor ef the Exposition, the 
drainage, like that of the city, being towards the lake 
Pontchartraine, which is about five miles to the north-east 
and 18ft. lower than the river, this lake being the same 
level as the sea, while the river has to flow 120 miles to 
the sea. The soil is but loose mud, and presents t 

difficulties in making foundations. Numerous buildi 

in New Orleans show signs of settlement, the new Cotton 
Exchange, a handsome stone structure, having sunk Qin. 
within a year, and the Post-office and Custom-house, a 
building as large as the General Post-office in London, having | 
sunk20in. The maximum load that can be placed with safety 
on this soil, even on a driven pile, is 800 lb. per square foot. 
The vertical posts of the buildings rest upon sills of timber, 
| which sufficiently distribute the Say gps upon them. 
A very large motive force has been provided for the 
electric lighting and the machinery in motion, the latter, 
which, as com with previous exhibitions, is not of 
t extent, being stopped at dusk when the lighting 
i The es, shafting, and their numerous 
en and foundations have all been —— by 
r. S. H. Gilman, the chief consulting engineer, who has | 

overcome many difficulties with ingenuity and success. 
Owing to the soft and loose character of the soil, already | 

alluded to, considerable care was necessary to ensure firm 











beds for the large and heavy. engines employed. The 
| principal engines are ranged upon = platform about 2ft. 
| above the floor in the centre of the main building. There 
| is not very much variety in these sngines, although many 
| different makers are doing their best in competition. 
| With the exception cf the Westinghouse automatic two- 
| cylinder vertical engine, of the Willan type known in 
| England, all are of the horizontal kind, mostly adapta- 
| tions of the Corliss principle, although there is a tendency 
among some of the makers to ignore the name Corliss, and 
+o claim for their modifications in details the invention of 
| new types. At Philadelphia in 1876 the Corliss which 
attracted so much attention was a beam engine, which is 
now working at the car factory in the town of Pullman. 
It is curicus to note how the engine makers have 
followed iuit in adopting the horizontal type, and it is also 
interesting to see that there is a change for the better in 
the style of finish, the greater sobriety to which we are 
accustomed in England having been substituted for the 
somewhat gaudy ornament which used to be the fashion 
in this country. It is also to be mentioned that there is 
not one compound engine in the Exhibition, probably the 
small amount of marine work done in the country having 
something to do with the backward condition of American 


engineers in this respect. 








The largest engine is a Harris-Corliss, made by a com- 
pany of that name at Providence, Rhode Island. This 
engine has a cylinder 30in. by 72in., with a nominal 
capacity, according to American rating, of 650-horse 
power. The principal novel feature in this engine is in 
the ——— of the valve spindle in the steam inlets, 
by which it is claimed that much friction on the spindle is 
avoided. The fly-wheel is 24ft. diameter, 6ft. wide on 
the face, and is built up of ten segments, weighing 40 tons 


| in all. The main shaft oe the wheel is 15in. dia- 


meter. The power is transmi by a Gandy cotton belt, 
4ft. wide, woven in one len The foundation for this 
and the other principal engines is on brickwork in English 
Portland cement, the beds being =e out at the 

so as to impose a load of only 600 1b. per square foot on 
the soil below. The effect of the tariff is shown in one of 
its many peculiar asi in this matter of cement. No 
chalk has yet been found in this country; the cement 
made here from other material is of a very inferior kind, 
and those who desire good cement have to pay the —_ 
of a high ore ed duty, so that cement which costs 7s. 6d. 
a 1 in London costs 15s. here. The lofty memorial 
tower which has lately been completed at Washington, 
and which probably concentrates a greater load on its 
foundations, in proportion to their area, than any other 
masonry structure in the world, showed signs of yielding 


at its earlier stages till English cement was used. The _ 


engine next in importance is a Reynolds-Corliss, with 32in. 
by 60in. cylinders. There is also a Corliss engine, made 
by Hewes and Phillips at Newark, New Jersey. It hasa 
cylinder 18in. by 36in., and is rated at 100-horse power. 
We illustrate it above. In all there are about forty-five 
engines actually doing work, besides more than 100 running 


empty. 

Steam at 80 1b. pressure is supplied to the engines from 
fifty-three boilers, ranged in line outside, and 50ft. distant 
from the main building, the boilers being in groups or 
batteries of four and five. Along the front of the boilers 
is one main trunk steam pipe, 400ft. long, 30in. diameter, 
of in. steel plates. This pipe was sale at Pittsburgh, 
and brought to the site in 30ft. lengths. There are no 
expansion joints, the pipe being fixed in the centre of the 
line and resting on concave rollers placed at intervals 
along its length, the supply pipe from each group of 
boilers being connected to it by a vertical bend swivelli 
in a stuffing-box. A similar arrangement is ado 
where the steam branch pipes 
are attached to the various 
engines, these branches being 
taken as T pieces from the 
main trunk pipe, and always 
from the top of the pipe. 
Several very long branch 
pipes are used to transmit 
the steam to the various 
engines in the building, 
one pipe being 2400ft. long, 
another 1900ft., and another 
1100ft, All these are fixed 
on rollers as just described, 
without expansion joints. 
The pi are well enve- 
loped in a wrapper of 
paper and asbestos, which retains the heat very well, 
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and the pipes are never allowed to get cold even 
when the engines are not running. The exhaust steam 
from the large central engines converges to one main 
trunk pipe below the floor, and within it is a group of 
tubes, through which the feed-water is passed, and by 
— the water is raised to a temperature of about 
200 deg. 

or of the boilers are of a kind which would be used 
in England for such a purpose. All are fired externally, 
the heated vapours passing along outside the boiler, return- 
ing by two internal tubes, and thence up the chimney. 
There is one boiler known as the Babcock and Wil 
cox, composed entirely of tubes, but more successful, it 
is said, in operation than have been the Root and other 
tube boilers tried in England. A group of tubes is 
arranged sloping downwards from the front, and a furnace 
being built in brickwork below, the heated vapours 
tirst upwards between the tubes and along the top of them 
two-thirds of their length, and are then arrested by a wall 
and directed down and below the tubes, and thence up the 
chimney. Vertical tubes connect those just described to 
a horizontal cylindrical tube of large diameter above the 
brickwork, this large tube being half-full of water, and 
the upper half forming the steam space. 

The use of boilers of this or somewhat similar types is so 
common in America, that the manufacture of large 
lap-welded tubes has became a trade of importance. 

There are six lines of transmission shafting, 11,000ft. in 
all, much of it extending into the machinery annexe, the 
longest line being 1900ft. This shafting is not turned, but 
planished or cold-rolled, and has been made by Messrs. 
Jones and Laughlins, of Pittsburg, who make a speciality 
of this system, and who produce quantities of small 
diameter shafts for cotton mill spindles. The shafting in 
the Exhibition has been accurately set out, but universal 
couplings are provided at intervals to allow for settlement, 
and the vertical bracket bearings on the timber supports 
ure also adjustable. Great care was exercised in fixing the 
supporting frames, to ensure a firm bearing in the loose 
soil. Holes for the vertical posts having been excavated 
some inches larger than the posts, the latter were inserted 
16ft. into the und; the surrounding s soon filled 
with water, eal take this heavy sharp sand of a peculiar 
kind found on the sea shore was inserted, and the sand as 
it sunk expelled the water and held the posts in a firm grip. 

The electric lighting installations, as at present established 
in the city of New Orleans and at the Exhibition, together 
form a larger te than exists at any other place in 
the world. In many of the American cities the electric 
light is used instead of gas to a much larger extent than 
in England, the simple reason being that is so much 
dearer here, while the cost of coal or other fuel is as cheap 
. as with us. The present price of gas in New Orleans is 7s. 
per 1000. In the city the Brush Company have the sole 
concession for the electric lighting of the streets, and their 
lofty poles carrying the wires along the main thorough- 
fares, additional as these poles are to those of the telegraph 
and telephone companies, greatly disfigure the streets. An 
annual fee or rent of 5 dols. is paid to the municipality for 
each pole erected. The whole of the city electric lighting, 
including that of the private consumers, is at present 
worked from one central station, there being fourteen 
circuits, averaging five miles each. There are 250 public 
lamps, burning all night, for which the city is c 
200 dols. per lamp per annum. In addition to these there 
are 550 private lamps, all alike being of a nominal 2000- 
candle power. The motive power is provided by three 
Atlas-Corliss horizontal engines of from 250 to 275-horse 
power each, worked from five groups or batteries of boilers, 
each group being of 200-horse power. This electric light- 
ing is confined to the principal streets or avenues, there 
being much gas lighting also in the less important streets. 
At the Exhibition the Government building has been 
allotted to the Brush Company, and here they have at 

resent 300 lights, and 60 more are being added, the power 
— provided by the Harris-Corliss engine before 
described. 

The main building is lit by the Louisiana Electric 
age which uses thirty Excelsior dynamos, each equal 
to thirty arc lights of 2000 candles. At present the 
number of these lights in operation is 825, the carbons 
being -/,in. diameter, and a current of 30 ampéres, the 
lamps being known here as the invention of E. Pickering. 
Of these 825 lamps seventy-five burn all night, the 
remainder only for four hours. Power is supplied by one 
of the big Corliss engines and seven smaller engines. 

The Jenney Electric Company, of Fort Wayne, Indiana, 
which have a special dynamo and arc lamp of its own, 
light the cattle, carriage, and furniture sheds with 112 
lamps of 2000 candles, and besides these it has ten 
similar lamps on each of the six towers in the grounds. 
There are at present being prepared five groups of lights, 
to give 36,000-candle power in each group, on similar 
towers. The towers are 125ft. high, framed of three 
wrought iron solid columns of a cross-shaped section, the 
three columns being arranged as a triangle in plan, with 
2ift..sides at the base, strongly but lightly braced -in 
—— tiers, exclusive of the basket at the top holding the 

am 
The Thomson-Houston Company, of Boston, lights the 
horticultural hall and the surrounding ground. This 
company, which is well thought of, and is not un- 
known in England, has its own lamp, and a dynamo 
with an automatic regulator, which, by a self-acting move- 
ment of the brushes on the commutator, allows a 25-light 
machine to serve instantaneously asingle light. By means 
of six 30-light dynamos and one of twenty lights, 175 arc 
lamps are illuminated, and a few incandescent lamps, 
This company is arranging for a complete and extensive 
installation at the Inventions Exhibition at South Ken- 
sington this year. In regard to force of current and in 


other main respects, the system is very similar to that of 
the Brush Company, 

All the foregoing installations are confined nearly 
exclusively to arc lamps, and the incandescent lamps are 
allotted to the Edison Company, which lights the art gallery, 
the music hall, and under the galleries of the main build- 





ing, 5000 16-candle lamps in all, the full capacity of the 
machinery being 6000. There are six steam engines and 
twelve dynamos. 








THE MACKINNON PEN. 


ALTHOUGH the pen is as old as the sword or the plough, its 
original form is still retained ; but the material of which it is 
made is now drawn chiefly from the mineral instead of from the 
vegetable kingdom. About the year 1875, Duncan Mackinnon, 
a druggist of Stratford, Canada, read a statement in the 
Scientific American to the effect that he who should devise an 
ink-writing instrument, as convenient as the lead pencil, would 
achieve both fame and fortune. This stimulated his inventive 
powers, and abandoning the usual form of split nib, he started 
from the stylus of the ancients. In a couple of years he had 
produced an instrument which, though far from perfect, was 
welcomed in the United States, and, after a year’s constant use, 
was stated by the above-named journal to have “given good 
satisfaction,” while the Science and Art Committee of the 
Franklin Institute also reported favourably on the invention. 
But, though the correct principle had been attained, the 
practical difficulties of manu- 
facture were far from being 
surmounted. The metal cases 
were too heavy, besides being 
liable to corrosion by acid inks ; 
and the platinum points wore 
away too quickly. Ultimately, 
vulcanised india-rubber was 
adopted for the case, being 
both light and proof against 
corrosion. Glass was tried for 
the points, but, though hard 
enough, was found too brittle. 
Iridium answered the purpose 
admirably ; but it took six and 
a-half hours to drill the first 
point with a hole too large for 
the needle, besides wearing out 
a 10-dol. diamond drill. Later 
on, a Swiss succeeded in drilling two 
small holes of the required size, and 
hoped to accomplish six or eight holes 
a day. The process of drilling was 
secured by patents ; and the successive 
improvements in the pen itself were 
patented in the United States, Great 
Britain, and other countries. The Mac- 
kinnon pen now became a fact, and its 
success induced pencil-case makers to 
imitate it as closely as possible; but the 
points were made with a platinum alloy 
of uncertain hardness, the durability of 
which could not be depended upon. The 
Mackinnon is chiefly distinguished from 
other forms of stylographic pen by the 
iridium point, which is practically un- 
wearable. 

The needle which regulates the flow of 
ink at the orifice is also controlled mainly 
by a weight, forming a clack valve, which 
is lifted by the pressure of the pen on the paper, 
the needle projecting slightly beyond the point 
when there is no contact with the paper. A weak 
spiral spring is, however, added, probably to over- 
come the friction and the inertia of so slight a 
weight. The annexed views, partly in section, will 
assist in understanding the construction and 
working of the pen, which is really an inge- 
nious piece of mechanism. The tube or holder G is filled 
with ink, which should be of good quality, and especially of 
uniform composition, but not too thin, as might have been 
supposed the best. The orifice is closed by screwing in the 
needle chamber D, a slightly enlarged detail of which is shown 
in section. Inside the holder is the tubular air chamber F, with 
its outlet E, and inlet at I, the open end of the tube being 
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closed by the cap H; but a flat side is formed on the screw, for | bee 


admitting air on the cap being unscrewed. As the ink in the 
holder is used, the air, entering to supply its place, maintains an 
even feed and flow. C is the hollow iridium point, and E the 
needle, made of gold and tipped with iridium, that works 
therein, breaking up air bubbles and displacing minute extra- 
neous particles that would otherwise collect at the point and 
intercept the flow of ink. A is the cover for protecting the 
point when the pen is not in use, and which, for convenience, is 
placed on the projection at the other end when the pen is being 
used. In the newest form of Mackinnon pen this cap is made 
longer and of the same diameter as the holder—as shown in the 
second view—so as to add to its length, a great convenience in 
writing, besides giving the pen a simpler and more business-like 
appearance. The inside of the cap is also provided with an 
india-rubber cushion, which completely closes the point when 
not in use. 

This pen is really a very delicate instrument, so constructed as 
to withstand ordinary rough usage. Various hypotheses of a 
very ingenious character have been published as explanations of 
the working of the pen; but it is quite clear that the idea that 
capillary attraction would prevent the flow of the ink down the 
very small space between the needle and the very small hole in 
which it fits is erroneous. When in use, some of the ink is 
rubbed off the point to the paper; and the molecular cohesion of 
the fluid is sufficient to cause the flow of more ink to the point, 
this flow being permitted by the air supply from above, and 
capillarity really helping in the work of drawing the ink along 
the tiny channel allowed it. 








TROSSIN’S SUPERHEATED STEAM ENGINE. 


A curious motor is illustrated by the accompanying engravings. 
The invention consists mainly in the employment of a bucket 
wheel which works in a vessel containing molten lead with a small 
percentage of tin. In the engravings, Fig. 1 shows the cross 
section and Fig. 2 the longitudinal section of the motor. A 
cast iron bucket wheel A is placed in a cast iron case B, made 
in halves, which is fixed on a base plate C. The shaft c of 
the bucket wheel A is carried in bearings at a and b, and passes 
through a stuffing-box d. A large spur wheel D is fixed on 
shaft c, and gears into a spur wheel pinion E. The shaft of the 
latter is carried in bearings at fandy. The end of this shaft 
carries the fly-wheel F, which also serves as main driving pulley. 
hk and i are two small pulleys used for dtiving the governor G. 
The latter actuates the rod m by means of rod & and angle lever / 
—see plan of these parts in Fig. 3. The movement of rod n is 
influenced by means of a cam disc m. The rod m has on its end 
two catches which run against the cams of disc m, and thus a 








movement of rod » to one side or the other is temporarily pre- 
vented. The disc m is moved in the direction of the arrows, 
shown in Fig. 3, by means of a cam on shaft ¢, and thus its 
movement is temporarily communicated to rod n. By means 
of rod o the small slide p in slide-box y is shifted, and thereby 
the steam ports 7 7 7 are more or less opened or shut. Rod 0 is 
passed through a stuffing-box at s. 

Next to the machine is the superheater H, which is provided 
with the grate ¢, and fire-door u, and its ring-shaped space v is 
filled with a certain amount of the lead-tin alloy. The boiler 
is placed on the superheater, and, as shown, the entire machine 
with boiler and superheater is enclosed in brickwork except at 
K, in the middle of the machine, where the wheel case B is 
screwed together. This opening is closed by means of two 
plates w, and the hol'ow space is filled up with sand. The 
flame and heated gases pass partly through the lower opening 
Y of the boiler J into flue Z, which surrounds the superheater, 
and then rise round the steam wheel case B, The gases then 
return in a flue round the outer half of the boiler, and are thus 
sufficiently cooled to enter into the chimney. The remaining 
gases rise into the boiler and pass by a damper 1 into the 
chimney. As soon as sufficient pressure has been obtained in 
the boiler the stop valve 2 is opened, and the saturated steain 
passes through tube 3 into the superheater, where it presses on 
the metal, which has already been melted, and drives it through 
tube 4 and valve 5—the valve can be closed by the end of rod 0 
—into the slide-box g and through steam ports rrr into the 
steam wheel case B, where it surrounds the steam wheel A and 
fills the buckets. As soon as all metal has entered the case B, 
the strongly superheated steam enters the buckets of the 
wheel, which, by its buoyancy, it causes to turn round. Every 
bucket, as it passes by the steam ports, is partially filled with 
steam, and as it moves upward the steam expands and trans- 
mits its energy to the steam wheel. Thus all the buckets on 
the left side of the wheel are filled with steam, whereas the 
buckets on the right side are filled with metal. The difference 
of weight contained in the buckets on each side is the driving 
force of the wheel; this force is transmitted to the fly-wheel 
shaft by means of spur wheels D and E, As soon as each 
bucket arrives at the top its mouth is directed upwards; the 
steam passes out and the liquid metal—which stands a few 
inches over the wheel-—enters into the buckets. The steam 
escapes through the perforated plates 6 and 7—in order to pre- 
vent the metal from being carried over—through stop valve 8 
into the spiral tube 9, situated in the boiler. The superheated 
steam is cooled nearly to the temperature of the saturated steam, 
and almost the whole amount of heat which had been expended 
in superheating the steam is recovered. From this spiral tube 
9 the steam is conducted into the feed-water heater or in con- 
densing engines into the condenser. The steam flows into the 
machine without interruption, and therefore there is, of course, 
no valve gear required. The small slide p is required only for 
the purpose of regulating the steam supply. An engine of 
about 1-horse power is shown at work by the inventor, Mr, 
Otto Trossin, 2, King-street, Finsbury-square, London. 








THE METEOROLOGICAL SOCIETY. 


Tuis Society opened its sixth annual exhibition of instruments 
on Wednesday, the 18th inst., at the Institution of Civil Engi- 
neers, 25, Great George-street, S.W. This exhibition is devoted 
to sunshine recorders and solar and terrestrial radiation instru- 
ments. 

At the meeting of the Society the president, Mr. R. H. Scott, 
F.R.S., read a paper giving a brief account of the various instru- 
ments and arrangements to be found in the exhibition, for the 
purposes of recording solar and terrestrial radiation and the dura- 
tion of sunshine, both in regard to its light and its heat, the last- 
named being obtained by means of the sunshine recorders which 
are now pretty generally used. He exhibited twelve monthly 
maps, showing the percentage proportion of hours of recorded sun- 
shine to the hours the sun was above the horizon in the various 
districts of the United Kingdom. He stated that the features 
which strike any one on examining the maps of sunshine, which 
are for the most part for the last five summers and the last four 
winters, excluding January to March, 1885, which has not yet 
expired, are :—First, the broad fact that the extreme south-western 
and southern stations are the sunniest, as has already frequently 
m pointed out. Jersey is undoubtedly the most favoured of our 
stations in this particular. Secondly, that in the late autumn and 
winter Ireland is much sunnier than Great Britain, Dublin having 
absolutely the highest percentage of possible duration of sunshine 
in November and December, and being only equalled by Jersey in 
January. The Dublin instrument is not situated in the city, but at 
the Mountjoy Barracks in the Phoenix Park, beyond the Viceregal 
Lodge. The north-east of Scotland is also exceptionally bright, as 
the station—Aberdeen—lies to leeward of the Grampians. In 
April the line of 40 per cent. of ible duration takes in Jersey, 
Cornwall, Pembrokeshire, the Isle of Man, and the whole of Ire- 
land, except Armagh. The absolute maximum of the year occurs 
in May, and the amount rises to 50 per cent.—nearly 60 in Jersey 
—over the district just mentioned as enjoying 40 per cent. in 
April. In June there is a falling off, which is continued into July, 
and even into August in the Western Highlands. In the South of 
England, however, a second maximum occurs in August, the figure 
for Jersey rising to 50 per cent. This is mainly due to the excep- 
tionally bright weather of August, 1884, in the southern counties 
of England. In September Ireland shows a falling off, and the 
greatest degree of cloudiness is in Lincolnshire. In October the 
midland counties of England are the worst off. In November the 
line of 40 per cent. encloses two districts, one Dublin, already 
mentioned; the other the eastern counties—Cambridge and 
Beccles. The absolutely highest —a gocoeea in the period 
under consideration are in the month of May, 1882, in which St. 
Anne’s Head, Milford Haven, had 62 per cent.; while Geldeston— 
Beccles—Douglas—Isle of Man—and Southbourne—B th 
—show 61 per cent, 

















DRINKING WATER FOR THE Sounen.~Peatieaiae attention has 
been paid by the Transport Department to the important matter 
of water supply for those ged in the p t Soudan Expedi- 
tion, nearly the whole of the vessels chartered having condensers 
for the production of drinking water. The following vessels, 
among others, are so fitted, and with the producing capacity men- 
tioned :— 








Name of ship. ene (eam. Daily production. 
Amethyst .. .. « 1 J. Kirkaldy 6,000 gals. 
ee | do. 6,000 ,, 
Calabria .. ee do. — ea 
Cyphrenes 8 ..A,B. Fraser & Co... 48,000 ,, 
Geelong... .. Si J. Kirkaldy 6,000 ,, 
International ae do. 48,000 ,, 

‘00 | do. 60,000 ,, 

Lal ne . a do. 5,000 ,, 
Mount’s Bay do. 2,000 ,, 
Somerset = do, ‘ 1,250 4, 
Tiverton 72 do. ‘ 2,000 ,, 
Zurich .. ee do. 24,000 ,, 
| rrr f 268,250 4, 


All have been rigidly tested by the Department, 
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PRIVATE BILL LEGISLATION. 


Dwrinc the past week a fair amount of work has been accom- 
plished in regard to Private Bills, although few Select Com- 
mittees have sat. Judging from what has taken place this 
week, there is not, after all, very much vitality in the opposition 
to Bills this Session, and Standing Orders Committees, Examiners 
and Locus Standi Committees have already decided the fate of 
many of the Bills without difficulty, while such Select Com- 
mittees as have met have easily disposed of the schemes sub- 
mitted to them, ‘lhe Ship Canal Bill is, of course, a conspicuous 
exception, but of that more later on. 

The Thames Deep-water Dock Bill, which we have previously 
mentioned, was in the end thrown out by Earl Ducie’s Com- 
mittee, the object uf the measure being to obtain an extension 
of time for three years, within which to purchase lands for the 
proposed deep-water dock at Dagenham, tioned in 1881. It 
was at first thought that this decision would necessarily destroy 
the whole scheme, but it seems that the powers for acquiring 
the land do not expire till next July, so that the promoters have 
still a chance of purchasing the land, or coming to some agree- 
ment with the owners, Then they can go on with their scheme 
in their own way. The Standing Orders Committee of the 
Lords has dispensed with certain orders to enable the Crystal 
Palace, South-Eastern, and Metropolitan Railway Bill, and the 
Kast and West India Dock Company’s Bill to proceed, but 
refused to facilitate in the same way the Northfleet Docks Bill, 
which therefore fails. The corresponding Committee in the 
Commission has allowed several Bills to go on—despite certain 
non-compliances—including Southwark and Vauxhall Water 

Sill; but declined to dispense with the Standing Orders in 
favour of the Regents’ Canal, City, and Docks Railway—lands.— 
Bill, and the two Bexley Heath Railway Bills. In the Court of 
Referees’ the Metropolitan District Railway, and the London, 
Chatham, and Dover Railway sought for a locus standi against 
the Metropolitan Railway Bill for the erection of buildings, at a 
cost of £25,000, on certain lands at New Cross, which they hold 
on lease from the East London Railway Company. The case of 
the two opposing companies was that these lands belong to the 
five metropolitan railway companies, having in partnership 
rights over the East London line, and they therefore objected to 
the Metropolitan Railway Company obtaining a separate title to 
the property. After a long argum@t the referees so far agreed 
with the opponents as to grant them the locus standi they asked 
for. Inthe same Court a lengthy discussion was also raised 
with regard to the petitioners claiming a locus standi against 
the South-Eastern —various powers—Bill. There were in all 
seventeen petitioners, but the principal were the Midland, the 
Great Western, and the Great Northern Railway Companies, 
Some of the cases were arranged privately, but nearly all the 
rest obtained a locus with respect to certain portions of the 
Bill, especially that relating to the making of agreements with 
the Metropolitan Railway. A group of Bills remitted to a 
Committee, presided over by Mr. W. H. Gladstone, was disposed 
of in a very summary manner, all petitions against the Caterham 
Spring Water Bill and the Colne Valley Water Bill being with- 
drawn ; an agreement being arrived at respecting the Maidstone 
Water Bill, and the opposition to the Rickmansworth Water 
Bill being dropped. Similar results ensued as to some other 
measures of a minor character. A Bill for the abandonment of 
the Skipton and Kettlewell Railway Bill—through want of 
support and consequent insufficiency of capital—and the release 
of the parliamentary deposit ; and another Bill to revive and 
extend the time for the compulsory purchase of lands for the 
completion of the Selby and Mid Yorkshire Union Railway, 
were passed as unopposed Bills by the Chairman of Ways and 
gg ; as were also the Oswestry Water and Runcorn Gas 

ills. 

The Mersey Subway Bill likewise came before Sir A. Otway 
as an unopposed measure, but it raised some interesting points 
before being passed. The purpose of the Bill is to extend and 
enlarge the powers of the promoters of the Liverpool and Birken- 
head Subway, the capital for which is fixed at £500,000. One 
of the gentlemen interested—Mr. Bushell—stated that on a 
moderate calculation a surplus of income over expenditure to 
the extent of £20,000 a year would be realised, and it was pro- 
posed to save that profit year by year till the capital could be 
returned to the subscribers, after which the tolls would be 
abolished. Sir A. Otway asked why, instead of the promoting 
Company, the wealthy Corporations of Liv 1 and Birken- 
head did not take up the scheme ; and Mr. Bushell replied that 
although the Mersey Dock Board had about one-third of the 
docks at Birkenhead, there had always been jealousy between 
the two sides of the river, and the Dock Board had refused to 
help the scheme until they saw the result of the Mersey Railway 
scheme. They had not actually refused to subscribe to this 
subway, but the Birkenhead Corporation had subscribed a 
fourth of the capital, and the Great Western Railway Company 
had agreed to subscribe £75,000. Observing that, in his opinion, 
a scheme for uniting these two important places in this way 
ought to have been undertaken by the two Corporations, Sir 
A. Otway uext assailed the proposed toll of 1d. each way, urging 
the promoters to reduce it to $d. each way, as in the case of the 
Thames Subway, or else to make the toll 1d. for the double 
journey. He pressed this suggestion more than once, but it 
could not be, or, at any rate, was not adopted, and all he could 
then do was to declare the Bill proved except upon one technical 
point. That was whether under certain Standing Orders 
amended since the original Bill was passed, a fresh deposit of 
5 per cent. on the original estimate should be required and im- 
pounded. This question he reported for settlement to the 
House, and by the House it was referred to the Select Com- 
mittee on Standing Orders. 

The Water Companies—regulation of powers—Bill having 
been referred to a Select Committee of the House of Lords, was 
considered on Monday by that body. The principal matter for 
discussion arose out of Lord Camperdown’s clauses requiring 
water companies to supply the particulars of their claims, and 
to take certain other steps before cutting off the supply of a 
consumer. A number of petitions were presented against the 
Bill on behalf of various provincial companies, and after some 
argument an adjournment till after Easter was ordered. 
Although there were these petitions, the companies generally 
show a desire to accept the Bill with certain amendments, and 
Mr. Hollams, representing the Metropolitan Water Company, 
said they wished to so alter the provisions with regard to giving 
particulars as to enact that the companies should not have 
power to cut off water or to enforce their powers until a period, 
say of twenty-one days had elapsed after they had delivered 
full particulars and given full opportunity to the consumer to 
object, and that if within that period the consumer appealed to 
a magistrate to fix the amount of the claim, then the company’s 
powers of cutting off water should not be exercised until the 

istrate had given his decision. 

In the House of Lords, on Tuesday, Lord Lamington endea- 
voured to raise another discussion on the Bill for widening 
Parliament-street, although, as he himself admitted, the Bill 











was no longer in that House, but in the Commons. On the 
conclusion of his remarks, Lord Rosebery said he quite con- 
curred with his noble friend in considering it highly objection- 
able that so important a site as Parliament-street, so close to 
the Government offices, should be dealt with by private enter- 
prise; but although they would keep the subject before their 
attention, the Government could not do arything in the matter 
at present. The Select Committee on the restoration of West- 
mivster Hall have suspended their inquiry for a week; but 
before their last adjourument they went in a body down to 
Westminster Hall to judge, by means of wood and canvas 
models, of the effect of the designs under their consideration. 
Into these designs we need not enter now; but although the 
Committee will take further evidence, it is believed that they 
incline to a design embracing a two-storey structure, which will 
contain rooms likely to be of use to members of Parliament. 

Two matters connected with Private Bills, although not arising 
in the House, may be mentioned. The parochial authorities of 
Shoreditch and Bethnal Green have resolved, after a conference 
with the promoters of the Columbia Market Railway Bill, to 
withdraw their opposition to that measure, with a view to the 
development of the market as far as that is possible by means 
of the projected railway. Lord Henniker’s Committee of Peers, 
Members of the House of Commons, and others interested in 
the Railway Rates Bills, held a meeting a few days ago to con- 
sider further their position with regard to these Bills. After a 
long discussion the Committee decided to take no further steps 
in the way of negotiation until it was seen whether these Bills 
were either rejected by the House or formally withdrawn. 

The Manchester Ship Canal Bill continues to engage Earl 
Cowper’s Select Committee of the Lords, eleven sittings having 
now been occupied. The promoters’ case has been completed, 
and that of the opponents opened, so far as regards the engi- 
neering part of the scheme; and here it should be explained 
that since our last issue the Committee have announced that, 
contrary to expectation, although they are taking the engineer- 
ing portion of the project. first, they will not decide upon the 
Bill until they had also gone ivto the various other elements in 
the measure. 

After the point at which we left the enquiry last week Mr. 
Leader Williams, the engineer, was cross-examined on some of 
the subsidiary issues, and this concluded his testimony. Mr. 
Michael, Q.C., then produced this new clause which the promoters 
had drawn up in place of clause 31 of the old Bills, and which 
should be read in order to understand the subsequent evidence: — 
“The company may from time to time dredge the bed, banks, 
shores, and channels of the river Mersey or the estuary thereof, 
and of the river Weaver or the estuary thereof, and of the river 
Irwell, within the following limits and for the purposes, in the 
manner, and to the extent following: That is to say, for the 
purpose of making and maintaining an access to the canal at 
Eastham, so much of the river Mersey or of the estuary thereof 
as lies below the commencement of work No. 1 and between 
Bromborough Pool and the commencement of work No. 1, and 
within those limits between the southern shore of the river 
Mersey and an imaginary line drawn from the entrance of the 
canal towards the Sloyne, distant about 300 yards from the 
shore at Eastham Ferry and 500 yards from the shore 
near the magazines at Bromborough. For the purpose of 
making and maintaining accesses to and from the low- 
water channels of the river Mersey or the estuary thereof, from 
and to the works No. 1 BB, 1G (a), 1 G (6), 1G (c), and 
1 H (a), and for securing the passage and escape of land waters 
into the river Mersey or the estuary thereof ; so much of the 
river Mersey or of the estuary thereof as lies to the north of 
work No, 1 and between the commencement thereof and Run- 
corn Bridge and an imaginary line drawn parallel with and at a 
distance of 500 yards to the north of the side of, that work. In 
connection with and for the purposes of the works authorised 
by this Act, so much of the river Weaver and of the estuary 
thereof as lies between Frodsham Bridge and the estuary of the 
Mersey, also of so much of the river Mersey as lies between 
Runcorn Bridge and the junction of that river with the river 
Irwell, and so much of the last-mentioned river as lies between 
its junction with the river Mersey and Hunt’s Bank in Man- 
chester.” Mr. Aspinall, Q.C., representirg the Liverpool Corpo- 
ration, said he was not satisfied with this clause, and promised 
to show that in effect there was no difference between the new 
and the original clause. 

The promoters’ evidence being resumed, Mr. James Abernethy, 
C.E., consulting engineer to the promoters, was examined. He 
exp the conviction arrived at without any communication 
with Mr. Williams or anyone else, that the present plan took 
the most practicable route for a ship canal between Runcorn 
and Eastham ; and that the works would not affect the estuary 
at all prejudicially, or tend to deflect the course of the present 
channel. He was also of opinion that the Weaver and Bridg- 
water Navigations, and the various systems connected with 
them, would te in no way injured, but, on the contrary, im- 
proved, and that those Navigations would gladly use the canal 
and pay tolls rather than wait for the tidal water of the estuary. 


He was satisfied further that this canal would not diminish the | Vi 


tidal scour of the Mersey. Mr. Hill, C.E., took a similar view 
on each of these points; and following him on the same side 
came Mr. Vernon Harcourt, C.E., a convert to the Bill. In 
1883 and 1884 this gentleman gave evidence against the scheme, 
because, as he now explained, he believed that a fixed channel 
would injure the estuary. He believed, however, that a 
dredged channel, such as was now proposed, would not injure 
the estuary, hence his appearance on behalf of the Bill. As 
to the conflict between the promoters’ scheme and _ that 
suggested last year by Mr. Lyster, he agreed that they differed 
in details, but not to the extent that the former would damage 
the estuary, while the latter would not. All things considered, 
he was satisfied this scheme would do no harm to the estuary 
on either side. Mr. John Fowler, C.E., enginer to the Tees 
Commissioners, and Mr. Messent, C.E., engineer to the Tyne 
Commissioners, both of whom were witnesses for the previous 
Bills, also spoke in favour of the present scheme, the latter 
observing that he still thought last year’s plan a perfectly good 
one, though the present plan was, perhaps, more workable, as 
not being open to the objection of possible injury to the estuary. 

Three or four more experts concluded the engineering case for 
the promoters, among these being Mr. Giles, C.E., M.P., engi- 
neer of the Southampton Docks. He stated that he still 
considered the previous schemes quite practicable, and that he 
was of opinion that the present scheme entirely got rid of the 
objections made against cutting a channel through the Mersey 
estuary. As the opponents had proposed practically the same 
scheme as this, he could not understand their opposition from 
an engineering point of view. The abstraction of water from 
the estuary would be so small in quantity as not to be worth 
consideration, and the ports on the river would not, in his 
judgment, suffer, while ships of the largest size would be able 
to navigate the channel. . 

The petitioners’ case was opened, without any preliminary 
speech, by the examination of Captain Graham Hills, and his 








evidence had some surprising results imparting some very 
welcome animation to the proceedings. This gentleman is the 
marine surveyor to the Mersey Docks and Harbour Board, and 
may therefore be regarded as having the same interest in this 
matter, if not precisely the same views, as Mr. Lyster, the 
engineer to the Board; but it would appear that something has 
occurred since the last inquiry, when these two officials were 
quite at one. He of course combatted Mr. Leader Williams’s 
contention, urging that a far greater amount would be extracted 
from the area of the river than Mr. Williams estimated, and 
that great damage would be done to the river generally, and 
to the bar by this scheme. He also severely criticised the 
evidence of Mr. Giles, and remarked that in some of his calcula- 
tions that gentleman was really “going back to prehistoric times ” 
for his basis. He, in fact, condemned the promoters’ scheme 
and evidence all round ; but when he came to be cross-examined 
by Mr. Pember, he boldly declared that Mr. Lyster’s—his 
colleague’s-—alternative plan was not his plan, and he should 
recommend everybody interested in the Mersey to oppose that 
plan. This declaration took everyone by surprise, and created a 
commotion for a time ; but its effect was somewhat marred by 
the subsequent explanation that he bad not been asked for his 
advice upon Mr. Lyster’s plan, and knew nothing of it 
beforehand. Later on he admitted that this plan was 
less open to objection than the promoters’ plan, because it 
followed the sinuosities of the high-water line more closely, 
and did not cut off the indentations to the same extent, nor 
enter so far into the Weaver. The effect of Captain Hill's 
statements was very singular, and it is said that more surprises 
are in store for the Committee. Mr. Lyster was next examined 
in opposition to the Bill, and with reference to his own scheme 
he insisted that it was what he had suggested last year, that it 
differed radically from, and was much more practical and safe 
than that of the promoters, and that it would be impossible to 
work the canal with such a system of locks as Mr. Williams 
proposed. 

During the week a number of petitioners, including the 
Weaver Navigation Justices and the Rochdale Canal Company, 
have come to an arrangement with the promoters, they being 
satisfied with the provisions proposed for safeguarding their 
interests. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 14th. 


Malt and telegraphic advices up to to-day, from eastern and 
western iron centres, all seem to indicate a gradual improvement 
in the volume of business in rails, old material, structural and plate 
iron, merchant bar, and pig iron. The activity grows out of the 
action of a large body of small consumers and railway buyers, who 
have been waiting for a long time for the disappearance of cold 
weather, and the resumption of operations at mills. The lowest 
prices known in the history of the iron trade now rule. The 
downward tendency in steel rails has been apparently checked by 
inquiries from many quarters throughout the West and South for 
large summer supplies, which, according to the best advices here, 
foot up in the neighbourhood of 5000 tons. More inquiries are 
likely to be presented. In financial circles it is known that the 
bonds of several new railroad companies are about being negotiated, 
and if these operations are successful, railroad building will be 
shortly inaugurated on a large scale. A great deal of capital is 
seeking employment, and there is no very good reason for not 

pting the stat t of railway projectors, that construction 
will begin during April. Railroad journals have announcements 
of the projected construction of between three and four thousand 
miles of road, running from fifty miles to two hundred. Good 
authority inclines to the belief that, in the event of an improve- 
ment in traffic and earnings, advantage will be taken by railway 
builders of the present low prices of material and labour, and that 
construction will be pushed quite actively during the summer 
months. Steel rails are selling this week at 27 dols. at Pennsyl- 
vania mills, and 28 dols. in some Western mills. The production 
of pig iron is not increasing, notwithstanding stocks are light, and 
consumption about equal to production. Prices range from 14 dols. 
to 16 dols. for forge in tide-water markets, and 16 dols. to 19 dols. 
for foundries, according to quality. 

Car builders and car-wheel makers have recently received several 
good orders, and locomotive builders have within ten days secured 
orders for between thirty and forty engines. The larger machine 
shops have added to their labour-force, and there are rumours of 
large orders coming into the markets at an early day. All of these 
movements have had a favourable effect upon manufacturers and 
manufacturers’ agents. 

The coal trade is on the point of improvement. Contracts 
covering between two and three million tons of coal will be placed, 
pany within three weeks. At least a great deal of business will 

done in this market as soon as the spring prices have been defi- 
nitely fixed. Anthracite coal has been reduced in price, as has 
also bituminous, and a sharp competition is now in progress for 
the securing of large manufacturing, railroad, and steamship 
requirements. New England buyers are very short of coal stocks, 
and the demand which must spring up from this source will be 
very large, and impart, temporarily, ess to prices. The 
development of new coal-fields in Central Pennsylvania and West 





irginia have threatened the permanency of coal prices this season ; 
but producers believe their combination will prevent any hurtful 
competition from that source. The transporting interests will 
profit most out of the traffic, while producers will obtain barely 
remunerative prices, 

Advices from interior f ing centres show thatanimprove- 
ment has taken place, and the breaking up of the winter, now at 
ener will prepare the way for the placing of a large amount of 

usiness, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE threatening aspect which the political horizon has again 
assumed was a matter of considerable debate on ’Change in 
Birmingham to-day—Thursday—no less than in Wolverhampton 
on the previous day. The effect upon the markets is to create such 
an amount of uncertainty as to prevent all chance of operating for 
forward. The demand is without improvement in any direction. 
Indeed, business is rather worse than a week ago, and the number 
of mills which are wholly idle is increasing. 

All over the district works are to be found very partially 
employed. At some establishments only one-third of the plant is 
running. This state of things is seen alike in sheets, bars, and 
hoops, and the prospects of any early change for the better seem 
remote. In one part of the district the make was reduced last 
month by the stoppage of about fifty puddling furnaces. 

Prices are easier than . —— ago, = as = iron for Ne 
engineeri urposes and for tank making, the competition of the 
North of England makers is unrelieved. Simultaneously, the 
Lancashire manufacturers are keenly competing with our makers 
of hoops, and strips, and galvanised sheets, and the Welsh steel 
and ironmasters are pushing their bars into this district. Marked 
bars remain nominally at £7 10s., at which they have stood for 


over two years, Current prices for common are the lowest 


that have been accepted for a number of years past. They are 
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although other makers quote £5 10s. up to £6. 

Colonial orders are about the best on export account, but South 
America and India are also moderate customers. Enquiries are on 
the market this week for baling strips for the United States, of 
90Ft. 1 , rolled into coils. Most of the business, however, 
doing with the United States and Canada is in thin sheets and tin- 
plates. Prices of merchant and galvanising sheets are open to 
much negotiation. Singles are quoted at £6 10s., but buyers 
deciare that they can purchase for less money. 

Sales of pig iron are small, and deliveries under former contracts 
from alike native and Midland makers are decreasing rapidly, in 
accordance with the expressed desire of consumers who have not 
the necessary orders on their books to work them up. One native 
maker in i has stacked several thousand tons since 
Christmas, and some other makers are not much better off. Fur- 
naces, therefore, are being blown out. It is estimated that the 
present weekly aggregate output has dropped to not much beyond 
7000 tons. 

Prices are down nearly at the lowest point touched for some 
Ae All-mine sorts are quoted 60s. down to 57s. 6d., but with 

ematites quoted 55s., and selling at, it is reported in some 
instances, even 52s. 6d., it is impossible to get the rates demanded 
by the all-mine makers. Part-mines are 42s. down to 40s., and 
cinder pigs 37s. 6d. down to 35s. per ton. Derbyshire and North- 
ampton pigs are without strength, at 40s., delivered to stations, for 
the former, and 39s. for the latter. 

The coal trade is without life. The pits are only doing about 
half time, and in some localities only two daysa week. Prices are 
very depressed, on the basis of 5s. 6d. to 6s. 6d. for forge sorts, 
and 8s. to 10s. for furnace sorts. Masters are beginning seriously to 
debate the prospects of a reduction in wages. Of course the men 
would threaten resistance, but combined action by the employers 
might render this resistance useless. 

So dissatisfied are certain of our constructive engineers becoming 
at the condition of affairs that they are beginning to regard as 
almost useless the trouble of going through specifications. It is 
not therefore surprising that there should be serious debate at the 
present time, even by concerns of the largest magnitude, of the 
necessity for a reduction of engineers’ wages. Only those firms 
can see a profit upon current business who are exceptionally placed 
in the matter of economical working and the like, and even with 
these concerns ——— are very small. 

Steam pump ers have med the inquiry by the War- 
office for four steam pumps for the Suakim-Berber pipe line, to 
supplement those purchased from Messrs. Worthington, of New 
York. Iam able to state that the —— are to be similar to the 
Worthington ; i.e., constructed on the duplex principle, and having 
18in. cylinders. 

Since last week additional contracts have been received by 
certain of the wrought iron tube makers previously engaged upon 
portions of the Suakim pipe line. 

_ Engines, dynamos, and other machinery for electric lighting are 
in good demand. The electric machinery firms mostly keep quite 
busy. Parker and Elwell, Wolverhampton, are very favourabl 
situated for orders, alike for engines and dynamos. ‘Although 
they are constantly increasing their working staff, and are running 
overtime, they are unable to keep pace with contracts. Among 
the latest contracts accepted for motors is one for the machines for 
driving the new electric trams at B) 1. 

Local engineers should stand a good ce for the direc ing, 
non-condensing steam engines, and well ps, and the Cornis! 
boilers just now needed by the local authorities at Hatherstone 
but the contracts for the capital lot of engines and pumps and steel 
boilers for erection at the ings Waterworks will most probably 
go to London. 

inists who supply the wants of the galvanised corrugated 
sheet makers have not much new work in hand, since the galvanised 
sheet business would seem to be rather overdone. Yet the Wolver- 
hampton Corrugated Iron Company has just erected at its exten- 
sive new works two close-annealing furnaces, which together will 
close-anneal 120 tons of sheets at once. 

The demand for engineering and ironfoundry work of a not 
heavy description for ironworks and colliery purposes is quiet. 

‘Mr. Wiley, a nut and bolt manufacturer of Darlaston, together 
with his twenty-five men, still withstands the strong agitation 
which is in progress toinduce him to join the Masters’ Association. 
The Operatives’ Society is doing its utmost to get him to give in his 
adhesion to the movement, since the general body of masters has 
only consented to forego the 10 per cent. reduction on the condi- 
tion of the operatives compelling e master to join the Associa- 
tion. The agitation is not now co! to South Staffordshire, 
for the Operatives’ Society has called men out at Workington, and 
they boast that ae ee to extend it throughout Lancashire, 
Yorkshire, and Scotland. 

An exhibition of gas stoves and other gas aj tus, promoted 
by the Bilston Gas Light and Coke Company, is being held in the 

‘own Hall this week. 

Cultivating and edge tool makers are active, but prices are still 
a matter of loud complaint. India is the best market—railway, 

lantation, and road-making tools going to Bombay, Calcutta, and 
Madras in large lots. Australia and America are buying mode- 
rately. 


_Makers have this week tendered to the War-office for shovels, 
pickaxes, army picks, hooks, large and one-hand axes, and other 
tools, to be mA in the construction of the Suakim railway and for 
other pS ae in the East. Some thousands of each description 
of tool is inquired for. 


A ship tackle firm in Wolverhampton is negotiating with the 
adisletiee for a large order for work for the oe of ships 
from destruction by torpedo boats. 

Muntz’s — ee ard are ey = tubular coils upon 
an important new patent process. jispense altogether with 
the mandril, and draw tubes 70ft. or 80ft. long, or longer, with a 
movable plug. No joint or brazing is required. Very large coils 
can now be manufactured with remarkable rapidity, and almost a 
revolution in this branch of tube making is threatened. An order 
for the Nile expedition was executed almost as soon as received. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Except that there are, perhaps, rather more 
enquiries stirring for finished iron, with here — there a slightly 
increased weight of business doing, there is no very material change 
to report in the condition of the iron trade of this district. A 
depressed tone still characterises business generally, with a dis- 
inclination on the part of both buyers and sellers, in the t 
uncertain state of the market, to commit themselves at all heavil: 
to any long forward engagements. So far as pig iron is cousin, 
consumers who bought at all largely some time back, when con- 
tracts for a moderate weight of iron were placed, have in most 
cases either iron in stock = - to come in so sufficient to 
cover any requirements they have in prospect, w prices offer 
little or no inducement for giving out further orders. Practically, 
the only buyers in the market are those who have all along been 
purchasing simply from hand to mouth, and as the continued down- 
ward tendency has fully justified them in this line of 


action, they are still only disposed to give out small orders to cover | 39s 


requirements. In the manufac iron trade the slight 
improvement which has been manifested during the past week is 
not as yet sufficiently established, or so g 1 in its character, as 
to make itself appreciably felt, and in most cases the forges are 
still only kept very irregularly employed, whilst prices are not 
ag than maintained on the low basis that has been ruling of 
The Manchester iron market on Tuesday was moderately well 
attended, but there was an absence of any animation in business, and 








to Manchester, remained the minimum res quoted by the 
leading makers, but on the basis of these prices only a few small 
orders from customers are being got, and there are one or 
two sellers of district brands who are open to take 1s, to 1s, 6d. per 
ton under the — uoted above. Middlesbrough iron meets 
with little or no demand, and the best foundry qualities are to be 
got at about 43s. net cash delivered equal to eachaeter, with 
ordinary g.m.b.s offering at about 6d. per ton less. 

For hematites no inquiry whatever is reported in some cases, and 
generally there is a continued absence of businessof any weight 
comi evant. For delivery into the Manchester district 53s, to 
53s. 6d., less 24 per cent., are about the nominal quotations for 
good foundry qualities. oe 

In the manufactured iron trade the ing of the shipping 
season is bringing out some inquiry which resulted in a little 
accession of actual business, and in the home trade a few of the 
makers report orders coming forward rather more freely, but 

erally business continues very dull, and for delivery into the 
Gockaeer district prices remain on the basis of about £5 7s. 6d. 

ton good Lancashire and North Staffordshire bars, £5 17s. 6d. 
mf wedg and £6 17s. 6d. to £7 per ton for sheets. 

In the coal trade a moderate demand is still kept up for house 
fire classes of fuel, but all “sya Sannin « he for ye 
making, steam, and general trade purposes meet with a ve! iow 
sale, and common round coal is alte a in the market. "Prices 
are without material c , and except that some slight giving 
way in the delivered rates for engine fuel is probable in the Man- 
chester district, there is no indication of any actually announced 
reduction in list rates with the close of the month. There is, how- 
ever, generally so much underselling where business of any weight 
is to be done that list rates to a very large extent are little more 
than nominal, and ——e colliery —— in the face of the 
threatened strike in the Yorkshire field, are naturally chary 
about making concessions just at present, there is no actual firm- 
ness in prices. At the pit mouth best coal averages 8s. 6d. to 9s.; 
seconds, 7s. to 7s. 6d.; common coal, 5s. 3d. to 5s. 9d.; burgy, 4s. 6d. 
to 5s.; and slack, from 2s. 9d. to 3s. for common to 4s, for the 
better sorts. : 

Shipping has been only quiet, with good steam coal, delivered at 
the high level, Liverpool, or the Garston Docks, not averaging 
more than 7s. to 7s. 3d. per ton, and some descriptions to be 
bought at 6s. 9d. per ton. 

Barrow.—There is no change to note in the state of the hematite 
pis iron trade. The bulk of the deliveries taking place are on 

ome account, and very little is being done in the continental and 
colonial markets. There is a considerable amount of work in hand, 
but I hear general complaints of the dilatoriness of consumers to 
place fresh orders. This is the more remarkable, seeing that 
makers for a good while past have steadily resisted all attempts to 
lower current quotations, and that if any alteration should take 
place it is almost certain to be in an up irection. Iam 
aware that several makers with a reputation for accurately testing 
the trade barometer anticipate with some amount of sanguineness 
an accession of orders with the full advent of spring, and I should 
be sorry in any way to darken this roseate prospect. But 
“‘Yhomme propose,” &c. Any way, there is nothing to rejoice over 
in existing facts. Stocks are increasing every day, and I hear one 
important firm has decided to put out two furnaces in order to 
attain some proportion between output and demand. There is an 
improvement in the steel trade both for railway and merchant 
qualities, but fresh orders are immediately needed to prevent the 
o—— activity being merely modic. ore is in moderate 

lemand at late quotations. e coal and coke trade has slightly 
improved in tone, but prices have shown no tendency to vary 
either way. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


It is a good sign that the miners have abandoned the uncom- 
aes ing attitude they adopted at their first conference at 
therham, when es declined to seek any interview 
with the employers. ey have now solicited a meeting, and the 
owners’ Committee have granted their request. No fewer 
than 36,000 miners and other colliery workmen are now under 
notice in South and West Yorkshire, with a Lp were, Fhe the 
number being greatly increased by the addition of Derbyshire and 
probably South Staffordshire. e serious part of the difficulty is 
that the coalowners themselves will be rather glad than otherwise 
to have an opportunity of clearing off their accumulated stocks, 
which are a great factor in the affair, particularly as summer is 
approaching. The singular feature of the present wages difficul 
is, that although we are within four days of the threatened 
stoppage of nearly all the ey | Yorkshire pits, coal keeps its 
normal value, instead of rising by leaps and bounds as in previous 

conflicts between capital and labour in the Yorkshire coalfield. 
Messrs. Wm. Cooke and Co., of the Tinsley Steel, Iron, and 
Wire Works, have had a very pleasing incident to brighten their 
—— period of depression. It is the only case of the kind 
—-> ever occurred in — or any —_ =. The puddlers 
illmen, a jating the great difficulties their em ers 
have laboured anier Goan the prolonged di ion of Ree held 
a meeting at which they unanimously decided to make the com- 
pany the offer of a week’s work for nothing, to show their desire 
to assist them in the time of adversity. The offer was formally 
made to the manager on Monday, and accepted. It should be 
added that the men’s wages are ruled by the South Staffordshire 
Board, and they have therefore no power to consent to a reduction; 
under these circumstances they did what they could, and did it 
handsomely. The offer has made a most agreeable impression in 

business circl 

and Sons, 


ies, 

The annual meeting of Messrs. William Jesso) 

Brightside Steel Works, was held on Wednesday. e chairman, 
Mr. T. Jessop, J.P., presided. The reduced dividend of 5 per cent. 
—24 less than maf ge passed. In accounting for the opera- 
tions of the year, Mr. J stated that the American trade had 

exceedingly dull, and the company was now turning its 
attention to other branches of work, which would prevent its being 
so dependent on one market. One great speciality, which it has 
to itself, was the production of stern frames in solid crucible 
steel for —_ A huge specimen of this work has just been de- 
livered to a Belfast firm, for a London and North-Western steamer 
plying between Holyhead and Dublin. It was a stern frame for 
a twin-screw steamer. The size of the frame is 25ft. by 17ft., 
and it is 10ft. across, and weighs 13 tons. Messrs. William 
Jessop and Sons have several orders for frames for the English 
Admiralty, as well as for continental navies. 

An unusual event has come to my knowledge within this week. 
About a fortnight ago several Arabs, accompanied by an interpreter, 
visited Sheffield. ey had been at Birmingham, and their obj 
in coming to Sheffield was to secure machinery, for which they 
were —— to pay cash down, for the manufacture of gun-locks. 
They failed in their mission, and it is believed they were also un- 
successful in Birmingham, where, it is und » they tried to 
— ite the purchase of small fire-arm appli liances, 

ron quotations are now as follows:—Common foundry iron, 
No. 1, 438. per ton; No. 2, 42s.; No. 3, 41s.; common f iron, 
. to 40s, per ton; a iron, Nos. 1, 2, and 3, 52s. 6d. 
er ton delivered at Sheffield. e latter is used for Bessemer and 
jiemens purposes, 

The conning towers for the Forth, Thames, Mersey, and Severn, 
to which I have already referred in THE ENGINEER, have been 
te) out to Messrs. John Brown and Co., Atlas Steel and Iron 

orks. The Admiralty have now issued invitations for the two 
large armour-clads to be built by contract. Each shi 
about 2000 tons of compound 


ip will 
armour and 700 tons of steel deck- 
plates, 


uire | in which steam 





(From our own Correspondent.) 

Dutnegss still prevails in the Cleveland pig iron trade. It can 
scarcely be said, however, that things are worse than they have 
been of late, for it seems to be generally believed that the worst 
has . Makers generally have sufficient orders for the pre- 
sent, and are not pressing their iron on the market. On the other 
hand, my are extremely cautious, and but few sales have been 
made either by merchants or makers during last week. Prices are 
maintained at about the same as a week since. Merchants sell 
small lots of No. 3 g.m.b. for prompt delivery and for next month 
at oe eee ton. ionally makers also accept that figure, but 
asa rule they do not take less than 34s. 3d., and certain of them 
continue to quote 34s. 6d. The best brands of forge iron realise 
33s. 3d. per ton, the supply being still very limited. It may, how- 
ever, pay to produce more of this grade, now that the difference in 
price between it and No. 3 is again normal. 

There is but little demand for warrants, and holders do not seem 
to be disposed to take less than 33s. 6d. per ton for them. Messrs. 
Connal and Co.’s stock of pig iron at Middlesbrough is 50,832 tons, 
being the same as last week. 

Inquiries for a, angles, and bars are rather more 
numerous than th ve been for some time; but makers have 


not yet ien much benefit, and prices remain the same as 
last quoted. Bar makers are fairly busy, and talk of stiffening 
their prices. Ship-plates can still be had at £4 15s, per 


ton, shi; 
angles at £4 12s, 6d., and common bars at £4 17s, 6d. to £5; 

on trucks at makers’ works; terms cash 10th, less 24 per cent. dis- 
count. Puddled bars are quoted at about £3 _ ton net. 

Steel-plate manufacturers are fairly busy, but the demand for 
rails is quiet. Plates are £6 17s, 6d. to £7 per ton, and rails £4 15s, 
per ton at makers’ works. 

The directors of Sir W. J. Armstrong, Mitchell, and Co. have 
declared an interim dividend of 5 per cent. on the past half-years’ 
working. 

The blast furnacemen of the Cleveland district have decided to 
terminate the sliding scale arrangements by which their wages are 

ted, and have given three months’ notice to that effect. — 

ere is now nearly 45s, per ton difference between the price of iron 

and that of steel plates for shipbuilding. Not only so, but it is 
difficult to obtain steel as fast as is required; whilst, on the other 
hand, iron manufacturers execute with the utmost promptness any 
re which may be entrusted to them. The difficulty of 
ne steel is not due altogether to deficiency in power of 
supply, but partly to the delays and troubles arising from the 
severity of the tests deemed essential. It is rumoured that Lloyd’s 
committee regrets the largeness of the reduction of scantlings, 
whieh at first it permitted in favour of steel, and that its present 
policy is in the direction of diminishing this difference. Eventually 
it hopes to see all steel ships made to the same scantlings as have 
hitherto been insisted on for iron. All this is evidently in favour 
of a better demand for iron, for it increases the cost of steel ships, 
and diminishes their carrying capacity. Certainly the safety and 
durability of steel ships will be augmented; but this is a matter 
in which underwriters, sailors, and the nation generally are inte- 
rested, rather than shipowners, who look for profit only or mainly. 

There are still a large number of steamships laid up idle in the 
Tyne. Ata meeting of the Commissioners, held on the 6th inst., 
it was reported that there were 95, with a gross tonnage of 71,254. 
In March, 1883, the number idle was 63, with a gross of 
71,651. From this it would appear that the depression in the 
carrying trade had neither increased nor diminished. Inasmuch 
as the tonnage is about equal, whereas the number varies as 63 to 
95, it would seem that the steamers at present idle are in size only 
two-thirds of those which were idle a year since; but there are 
once and a-halfas many. This is difficult to account for, It may 
perhaps be concluded that long-voyage freights are the best now, 
and short-voyage freights were then. 

The Wear shipbuilding trade is still detrimentally affected by 
strikes. This time it is the joiners, shipwrights, and smiths. 
They refuse to work at current wages. Some of them have left 
the town, and the remainder are appealing to the public for sup- 
port. Sunderland workmen have certainly obtained a most 
unenviable notoriety for quarrelling with their bread and butter. 
Such men do not deserve to have any. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a slight upward movement in the warrant market early 
this week, in consequence of a report that efforts were being made 


ty | which might ibly result in a slight curtailment of the output 


of pig iron. It is certain that, although there are only ninety-two 
furnaces in operation, they are ing several th d tonsa 
week more iron than can be di of, and this is a serious 
matter at a time like the present, when the demand is so poor and 
prices so low. At the same time, it may be doubted whether the 
damping of furnaces would yield much relief, particularly in view 
of the fact that the consumption of Cleveland pig iron in Scotland 
has been rapidly increasing since the beginning of the year. The 
shipments of Scotch pig iron continue very unsatisfactory in 
amount. In the past week 7299 tons were despatched, against 
8879 tons in the gee | week, and 11,577 tons in the corre- 
sponding week of 1885. The inquiry from abroad does not exhibit 
any improvement. From Germany, icularly, only the most 
meagre orders are available, the Germans having largely increased 
their own production of pig iron. The stocks in the Glasgow 
warrant stores this week show an increase of 1500 tons. 

Business was done in the warrant market on Friday at 41s. 44d. 
to 41s. 3d. cash. On Monday forenoon business was done at 
41s, 2}d. to 41s. 3d. cash, the latter pone Se quotation in the 
afternoon. Transactions occurred on Tuesday from 41s. 3d. up to 
41s, ye cash. Business took place on halnorcrs eae at 41s, 6d. to 
41s. 74d. cash. To-day—Thursday—warrants declined from 
41s. 7d. to 41s. 5d. cash, closing with buyers at the latter price ; 
sellers $d. more. 

For makers’ iron the demand is slow, and the prices current are 
as follows: — herrie, f.o.b. at Glasgow, per ton, No. 1, 
5ls. 3d.; No. 3, 468. 6d.; Coltness, 54s. 6d. and e 
Langloan, ditto; Summerlee, 51s. and 46s.; Calder, 52s, 
46s. 6d.; Carnbroe, 48s, 6d. and 46s.; Clyde, 46s. 9d. and 42s. 9d. 
Monkland, 42s, 3d. and 40s.; Quarter, 41s, 6d. and 39s. 6d.; Govan, 
at Broomielaw, 42s. and 40s.; Shotts, at Leith, 51s. and 50s. 6d. 
Carron, at Grangemouth, 52s. 6d. and 47s.; Kinneil, at Bo'ness, 
44s, and 43s.; Glengarnock, at Ardrossan, 48s. 6d. and 43s. 
Eglinton, 43s. and 39s. 6d.; Dalmellington, 47s. and 43s. 

Messrs. Andrew and Jas, Stewart, of the Clyde Tube Works, have 
now completed about one-half their contract of fifty miles of pi 
for the water pipe line between Berber and Suakim. The pipes 
are strong, ptr Po and tested to 1800 lb. to the square inch. 

Sev additional vessels have been _— with Clyde ship- 
builders, the material for which will add to the activity of the 
makers of steel. 

The t week’s exports of manufactures from the Clyde 
included seven locomotives, valued at £18,592, machinery worth 
£21,200, sewing machines £1916, steel goods £8900, and general 
iron manufactures £28,080. 

The coal trade is still exceptionally quiet in nearly every district. 
Shipments are lower than usual, and the home er pe! is likewise 
unsatisfactory. At G! ww the week’s exports of coals have been 
10,185 tons; Greenock, 
7094; and Grangemouth, 2029 tons. The inquiries are 
most of the ports, but orders are in hand at a few that 
them going actively until the shipping trade improves. 
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main coal is quoted at 5s. 9d. to 6s. 3d.a ton; ell, 
5s. 3d. to 7s. 3d,; splint, 68, 3d. to 7s.; and steam, 
7s. to 88, 

A reduction of 6d, a day on colliers’ is 
now to be made general in the West of Scotland, 
and it appears that at some of the ironworks 
the ironstone miners and ironworkers are likewise 
to have their pay curtailed. In some places the 
miners have held meetings to consider whether 
they should offer resistance to the reduction, 
but as they have neither a union nor funds, it 
is not believed that they can take any effective 

To the credit of the masters it should be 
that both the amount of business and the 
prices had been declining for several weeks before 
they resolved on curtailing the wages of the men. 
Notices were pe up on Saturday at all the 
| ow in Fife and Clackmannan, intimating that in 

ifteen days the wages of miners would be re- 


duced by 10 and those of workers above ground 
by 5 per cent, Stocks are rapidly accumulating, 
and trade has not been so dull as it is at pre- 


sent for seven or eight years. 








WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 


CarpIFF has suffered of late from the depres- 
sion in the steamship trade, and has had to pay 
the penalty for too much speculation. At one 
time everybody wan’ to have shares in a 
steamer, now few will look upon one, unless 
floated by one of the best of the coal firms. 

The ann meeting of the Iolo Morganney 
Steamship Company was held this week, and the 
report, showing income and expenditure, is of 
general interest. For instance, I find that on one 
voyage the vessel took coal to Ancona at 10s, 6d. 

ton; at another ty ye she took 'coal from 
Beith to Odessa at 5s. 3d. per ton; at another, 
with coal from Cardiff to Gibraltar, 6s. 10d. per 
ton. The return voyages were: Rye, 2s. 6d. per 
quarter; iron ore, 7s. 9d. per ton; wheat, 4s. 
per quarter. The total receipts for the year 
were £5014 17s. 6d.; expenses, £5073 15s. 5d. 
In this latter item was included insurance 
£1180 0s. 8d. As the working of the year showed 
a loss, it was decided to reduce the insurance 
from £22,000, the cost of the vessel, to £18,000. 

The steam coal trade is decidedly looking up 
again at Cardiff and at Swansea. Both ports 
keep up a good average, and as for Cardiff it is 
rapidly totalling up to 160,000 tons weekly. 
Newport does not share this prosperity thus far, 
having a greater field of house coal, which remains 
in a stagnant state. 

Generally speaking, the steam coal trade is dull, 
taking the whole of the coal-field into considera- 
tion, and prices are quiet. The leading collieries 
enjoy the best trade. Small steam continues in 
one demand, and prices are stiff. I find that 
one of the causes of this lies in the economical 
administration of several French and Italian 
companies—steam and rail—who are using small 
steam coal for their locomotives and boilers, The 
Italians claim to have found a method for using 
small in marine boilers, and the Societe Naviga- 
tione Generale Italiana, whose use of coal has 
been close upon 200,000 tons per annum, will 


— it. 

o settlement has been arrived at between the 
owners and colliers at Middle Duffryn. The 
strike promises to be a severe one. The claim of 
the workmen at TylaCoch for £700 wages will be 
h this week, and the result is anxiously 
looked forward to. 

In the course of a week or ten days the battle 
royal of the railways and docks will take place. 
The Bute and Taff Amalgamation scheme is 
securing good support. I should like to see the 
Taff and Rhymney railways amalgamated. This 
would stre the scheme, and certainly be 
regarded with favour by the committee. A good 
deal. of agitation is current amongst Rhymney 
shareholders anent the matter, and are 
anxious to amalgamate if fair terms are offered. 

The Cardiff and Monmouthshire Railway scheme 
has been shorn of No. 8 railway, a will be the 
gainer in consequence, getting rid of o; ition 
and anobjectionable gradient, Cardiff enantio 
will support the Bill. 

I referred some time ago to the project of the 
Londonand North-Western Company for replacing 
their wooden with steel sleepers. Some little 
difficulty has been met with in making these, and 
steel makers in general cases have refused the 
order, as it has caused damaging breakages to the 
machinery. Dowlais, I hear, has at length suc- 
ceeded in turning them out, and a new trade is 
likely. A good deal of hopeful anticipation exists 
at Dowlais on the subject. In addition, an 
immense outlay for new machinery and other 
improvements is being incurred at Dowlais, and 
this is assumed to mean business. 

Early a are expected in the Taff 
Valley in the formation of the Cardiff water- 
wo 


rks, 

Mr. Walker is getting on with his customary 
vigour at Barry, but of late several accidents have 
oce from incautious operations by the men. 

Mr. Riches, the able locomotive superintendent 
of the Taff Vale Railway, has brought out a new 
locomotive with special action. This I shall note 


Some prospects are now certain of the Garth 
Works, near Cardiff, being utilised. A firm— 
Castell Patent Fuel and Purified Coal Company 
—are about to start them. i 





Most of the tin-plate works are tolerably full of | 3482. Prrrzor: 


orders, though, in the face of the forthco 

Bir ham meeting, there is a visible holding 
back o! i buyers. On Monday next 
the workers will hold a meeting at Swansea, and 
the are looked forward to with interest. 
Prices are quiet, and will remain so until both 
meetings have been held. Good cargoes have 
been sent away of late, and Swansea is rapidly 
pvr the headquarters of the trade. Speci 
sizes an plates continue in demand, and 
are regarded with favour by makers. 

A project is on foot, principally by Llanelly 
men, to start a steamship company for — 
between Liverpool and ports on the Bristo 
Channel. 

A fine seam of coal has been struck in the Garw 
Valley by the Transatlantic Company. Mr. W. 
Thomas, Brynawell, is the engineer, 





THE PATENT JOURNAL. 
oer saanicondheedt ye ~-—"tmenterwmrocsvaras tied 


*,* It has come to our notice that some applicants of the 
Patent-ofiice Sales Patent 


Department, ¥ 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specfcation uire is refe ins 


pages, in place of turning to those pages and 
finding the number of the Specification. 


Applications for Letters Patent. 
** ple yy res have been ‘‘ communicated,” the 
name address of the communicating party are 
printed in italics. 


17th March, 1885. 
$414. Perroteum and Gas Enornes, J. Spiel, Man- 
cheste! 


r. 

8415. AvuTromaTic AIR PressuRE TRAIN BRAKEs, W. 
Webb, Leeds. 

$416. Gripirons, J. W. Sankey, che 

8417. Rartway Switca Box, E. and J. H. Walker, 
Rotherham. 

$418. InsurtNG Sarety from Co.LLapse in STILLs, &c., 

. McDo , Glasgow. 
8419, MeTaLLic HING, A, Piper, Wolverhampton. 
$420. Arn-waRMING Grate Backs, G. L. Shorland, 


8421. SEWING Macuines, J. W. Urquhart, North- 


ampton. 
$422, VentiLatine, D. Thomson, Glasgow. 
~— Fitterine Compounns, &c., C, K, Chamberland, 


8424. Brake Ironwork for Venicues, J. G. Harrison, 
Birmingham. 

8425. Stipinc Riya Hooxs for Suspenpina PIcTuREs, 
P. E. Ayton, Birmingham, 

8426. SnaRine of Moxgs, J. Haden, Wolverhampton. 

3427. Surpinc Covers for Butrer Coouers, &c., T. 

’ gham. 

$428. Lock-stircH SEwina MAcHINEs, 
London. 

8429. Rockers, J. Whitley, Leeds. 

8430. Sappixs for Bicyoves, &c., T. J. Kirkpatrick, 
London, 

8481. TRAVELLING Swina, M, E. Studman, Glasgow. 

> Suips’ Ancor or Ripine Licsts, W. Harvie, 

Ww. 

$483. LLER for Winpow Burnps, &c., T. R. Shillito. 
—(0. Kluge, Germany.) 

8434. GuIDING, STRAIGHTENING, and EVENING Fasrics, 
H. J. Allison.—(A. M. Arnold, United States.) 

8435. CLimpinc Cuimneys, &c., J. Brown and T. A. 


, London. 

3436. Basket Sxips, &c., T. Harden, London. 

$487. Picker Sricxs for Looms for Weavine, E. 
Pettersson, London. 

3438. Pompine Enornes, G. Parfitt, London. 

$439, Frre-reeper, J. Goodman, London. 

3440, Rovenine Horsesnogs, E. J. Hayball, London. 

$441. AmmoniaTEeD Soaps, Free from OLEarEs, &c., 
C. R. Huxley, London. 

$442. Srgerinc Gear, A. J. Boult.—(C. H. Washburn, 
United States. 

$448, Pianegs, J. W. Lowe, London. 

3444. Pumps, J. A. Wade and J. Cherry, London. 

3445. DecoraTiIne Giass, PoRCELAIN, &c., G. J. Atkins, 


D. Jones, 


3446. Evecrrica, Generators and Morors, T. J. 
Handford.—(F. J. Sprague, United States.) 

3447. InvaLip Coucues, T., L., M., J., and T. Robin- 
son, don. 

$448. Vatves and Vatve Stoppers, J. J. Varley, 


on, 

$449. Preparine Fat for the Rerimxinc Oprration, 

loninger, on. 

8450. Pressing and TENnTERING WOOLLEN, &c., 
Fasrics, G. H. Nussey and W. Leachman, London. 

8451. SprnDLE-BEARINGS of SPINNING, &c., MACHINES, 
L. H. Kraft, London. 

$452. Apparatus for Cueckine the Recor. of Guns, A. 
tg B. G. A. Canet, France.}—20th December, 


$453. Arrina, &c., Beps, L. A. Groth.—_{K. Weinberger, 


Germany. 
$454. ARTIFICIAL Grottos, L. A. Groth.—(A. Dirgl, 


my. 

8455. Curss or Cuecks, L. A. Groth.—(P. and C. G. 
Rolla, Italy. 

3456. Game called Hexacram, L. A. Groth.—(J. Liide- 
mann, Germany.) 

3457. CHLORIDE or Dovsi_ge CuLoripeE with Sopivum or 
Potassium of ALumrium, L. A. Groth.—(R. Gratzel, 
Germany.)—5th January, 1885. 

3458. Vatve Cock, R. B, Evered, London. 

3459. CrusHiNG or GRINDING MILLs, W. R. Lake.—(H. 
Gruson, Germany.) 

3460. PrinTING Scans or Presses, W. R. Lake.— 
(J. 7. Hawkins, United States.) 

3461. Minx-cans, W. R. Lake.—(F. Fleischmann, 
Austria. 

2. Propuctnc ARtTiFIcIAL Resprration, W. R. 
Lake.—{J. Ketchum, United States.) 

3463. BoTTLE-STOPPERS, Lake.—(F. J. Deverall 
and T. Coit, United States.) 

3464. FLusHING Cisterns, R. B. Evered, London. 

3465. BUTTON-HOLE ATTACHMENTS for SEWING MACHINES, 
E. B. Moore and G. Rehfuss, London. 

3466. SELF-LIGHTING APPaRaTus, A. M. Clark.—(J. 
Dufourg, France.) 

3467. DyNaMo-ELECTRIC Macuines, A. M. Clark.—(L. 
Vissiere, France.) 

3468. Toots, J. Deeks, London. 

3469, — for Reets of FisHinc-rops, J. H. Hannay, 

ndon, 

3470. Repeatine RiFves, C. F. Wood, London. 

3471. Gas Encines, W. W. Pope, London. 

8472. Atr-TIGHT BortrT.es, &c., L. Hamel, London. 


18th March, 1885. 

3478. SuoarR Sirrers, A. J. — Birmingham. 

3474. WasHinec Macuing, J. Kidd, Dublin. 

3475. TELEPHONE Recetvers, G. H. Bassano, A, E. 
Slater, and F. T. Hollins, Derby. 

8476. AncHoRs, W. W. Smith, Newcastle-on-Tyne. 

3477. Cuimnzy Cow s, T. 8. Wilson and H. ‘I. John- 
son, Manchester. 

8478. ReouLatine the Pressure on the Ro.iers of 
CLoTHEs WRrINGING MACHINES and MANGLEs, P. 


ag WwW. 
3479, RouiErs for Wasnina, W. J. Knowles, Halifax. 
$480. Taps or Stop-cocks, J. Dunbar, Glasgow. 

3848}. ALarm Betts, T. E. Ware, London. 


on Sasu, T. J. Hawkins, Uxbridge. 
3488. SzEeD R, T. J. Hawkins, Uxbridge. | 
3484. Co &c., W. P. Thompson.—(Z. 


-) 
8485. CaTTLe Foon, G. Lewis, —<. 
8486. Srrxpies and Fryers, J. 8. D. Shanks and J. 
Shanks, Belfast. 
= Fustian Curtinc Frame, H. Beresford, Bol- 


gton. 
8488. COLOURED ORNAMENTAL GLass, G. Stephens, 

London. 
ia, ee PaintING in Contours, L. H. Goggs, 


on. 

8490. Broycres and Tricycies, J. Monteith, G Ww. 
8491. Fiances for Looms, T. Reeder, Preston. _ 
8492. Hotpine Winpow Buinps, F. Howcroft, London. 
8498. AUTOMATIC SAW-SETTING Macurnes, J. Anderson, 


ewcastle-on-Tyne. 
94, CuTTiNe Stgxe. Ras, J, Cooke and J. Rushton, 
London, 





8495. TricvoLEs, J. Bullock, Halifax. 
8496, JEWELLERY Fastenar, J. E, Walsh.—(&. Kinig, 
Belgiwm.) 


$497. ae rag for CatrLe, &c., E. D. McCarthy, 
3498. Bearinos for Locomotive Enornes, J. Willis, 
Attercliff 


le. 

3499. OnmMMETER for Measurino ELEcTRICAL Resist- 
ances, M. A. Andreoli.—(L. Maiche, France.) 

$500. Oneckine the Receipts of ConpucTors of 
Omnisuses, &c., D. Meehan, London. 

3501. Press for Hay, &c., H. C. Capel, London. 

$502. Gas-BuRNERS, W. Goebel, London. 


of | 3503. Hypraviic Testinc Pumps, T. I. Cammell, 


London. 

$504. Weicuinc Macuines, J. ©. Mewburn.—(D. 
Girres, France.) 

$505. ELecrric Cartringes, 8. Russell, London.—22nd 
October, 1884. 

8506. WasHinG, &c., Woot, T. Speight and H. W. 
Whitehead, London. 

3507. SusPENDED Lever WeicHiInc Macuines, W. 
Simpson, London. 

. RerLector Suspenper for Gas Lamps, J. Bate 

and T. D. Green, B: ‘ham. 

3509. HorsE-sHoEING, J. Atkinson, London. 

8510. Toots for Moutpine the Heaps of Borr ies, J. 
Deeks, London. 

3511. Szcurinc FLances to Copper and Brass Tuses, 
J. W. Woore, London. 

$512. Fixinc Door Knoss to their Sprvpizs, &c., E. 
Summerfield, London. 

3513. Stop Taps, &c., T. Carpenter and W. H. Ford, 


ndon, 
$514 Fastener for Gioves, E. Fisher, London. 
3515. Corsets, 8. and A. Uhiman, London, 
$516, Screw Foraine or Rotirna Apparatus, C. Fair- 


‘] on. ba 

3517. AppLIaNce to Sucar Basins for Hoipixe the 
Sucar Tonos, M. F. E. Huard, London. 

8518. IncaNDEsCENT Execrric Lamp, A. Khotinsky, 
London. 

8519. Nurcrackers, C. C. Hull, London. 

8520. Watcues, &c., J. Kendal and M. Laval, London. 

3521, — Cotitars and Rurries, H. Schmidt, 

mdon. 

$522. Lusricators, R. Lauder, London. 

$523. CrrcuLar or Enpiess Raiiways, H. H. Lake.— 
(A. Wood, U.8&. 

3524, ELtecrric Dynamic Motors, T. J. Handford.— 
(F. J. Sprague, U. 

3525. DistripuTine and Utiuisinec Execrriciry, R. P. 
and J. 8. Sellon, London. 

3526. Mera Tog Caps for Boots and Sxogs, C. 
Hamilton, Acton. 

3527. Prsumatic Transmission of Letrers, &c., A. M. 
Clark.—{J. B. Berlier, France.) 


19th March, 1885. 

3528. Rartway SLEEPERS and Cuarrs, J. Howard and 
E. T. Bousfield, London. 

3529, STOPPERING Bort ies, &c., R. G. V. van Avezathe, 
Wolverhampton. 

8530. TuBuLaR Rivets, &c., B. L. D’Aubigne and G. G. 
Lusher, Birmingham. 

8531. Rounpino and Ironine the Curves of Hats, F. 
Cree, Manchester. 

8532. DisTincuIsHING and RECKONING PostaGE Stamps, 
&c., W. Balck, London, 

3533. Rotters for Wrincinc Macuines, &c., T. E. 
Town, Bradford. 

3534. Vices, O. Flagstad, Norway. 

3535. Srrikinc Piates or Srapies for Locks, W. 


e8, 

3536. MEASURING ANGLEs, P. Nevill, Isle of Man. 

3537. ELecrricaL Lamp Houpers, A. Swan, Gateshead- 
on-Tyne. 

$538. Sewinc Macuines, W. E. Heys.—(B. Rudolph, 
Germany.) 

8539, Stoprinc Leaks in VessEts, &c., T. Hodgson, 
Newcastle-on-Tyne. 

3540. Empossinc of EaRTHENWARE, J. Holdcroft, 
Longton. 

3541. Connectine Links for CHarns for VELOCIPEDES, 
H. J. Brookes and W. R. Kettle, Smeth 

3542. Securine Straps and 
A. 8. Findlater, Dublin. 

3543. Doppigs or Jacquarps of Looms, J. Holling- 
worth, Halifax. 

8544. Vatves for Stream and other Liquips, J. Dawson 
and G, A. Senior, Halifax. 

8545. Dupe Hea.ps, 8. Butterfield, Halifax. 

3546. Untaprep Nuts, J. P. Binns, Halifax. 
3547. Invention for Persons not having the Use of 
their Hanns, M. E. de 8. la Terriere, Cheltenham. 
3548. Havtinc or Workine the Nets of Fissainc 
Boats, W. and J. B. Morrison, Glasgow. 

3549. ADJUSTABLE BRaAcKETs, W. Lea and J. Beech, 
Wolverhampton. 

3550. ae Leap Pencits, &c., H. Spackman, 


ps used in Harness, 


on. 
3551. SELF-acTInG FILTERING AppaRATus, J. Walsh,, 
London. 


$552. Stoves, J. Barnett, London. 

3558, ELECTRICAL Connections, J. Enright, London. 

8554. PRESERVING FisH, C. Jeffs, Great Grimsby. 

8555. CrncULAR Fasric, G. Blunt and W. M. Richards, 
London. 

$556. Apparatus for Exercisine the Fincers, Hanp, 
and Wrist, J. Brotherhood, London. 

3557. Meratiic Tuses for Steam Borers, &c., 8. Fox, 
London. 

8558. ConrroLiineG the Sprep of VELocIPEepEs, R. M. 
Smith, London. 

8559. Water Gavuaces, L. J. Crossley, R. Hanson, and 
J.J. Hicks, London. 

3560. MeraL or, ALLoy for Emprorpery, &c., J. H. 
Hollinghurst, London. 

3561. Rine Spryvinc Frames and Spinpies, H. J. 
Allison.—(C. H. Chapman, U.S.) 

3562. - ee Cinpers from AsHes, H. J.C. Fenn, 

ndon. 

3563. EMPLOYING HyprRavLic PRESSURE as a MOTIVE 
Power, F. W. Richardson, London. 

8564. TELEPHONIC APPARATUS, &c., S. P. Thompson, 
London. 

3565. VesseL for Contarnine Liquips and DisPLayine 
ADVERTISEMENTS, J. D. Mitchell, Glasgow. 

8566. Hypravutic Macuine Too.s, J. L. Anderson and 
W. H. Payne-Gallwey, London. 

8567. MeLopgons, &c., W. L. Wise.—(Z. Léwenthal, 
Germany.) 

8568. Liquor Frasks, J. MacNaughton, Glasgow. 

3569. SmnGLE-acTinc Steam Enaines, P. Jensen.—(J. 
Richards, U.S.) 

8570. Justiryina Printine Siips, &c., 8. Pitt.—(M. H. 
Dement, U.S.) 

$571. Jomts for IRon Pipes, A. Sauvée.—(H. Jandin, 


France.) 

— Srecurrna Cart and Wacon Doors, J. Kaye, 

ndon. 

8573. Picktnc Motions of Weavine Looms, R. Ecroyd 
and J. Bentley, London. 

8574. FiTeRING APPpARaTuS, W. R. Lake.—(A. Helaers, 
Belgium.) 

3575. STEERING MECHANISM of VELOcIPEDES, F. J. J. 
Gibbons, London. 

8576. Propucina Pictures on Grass, T. J. Gullick, 
London. 

ig ey Yeast, J. Imray.—(M. Hatschek, Switzer- 
and. 

8578. Cootine Liquips, H. A. Dufrené, London. 

8579. DecoraTine SurFaces, J. H. Johnson.—{4. Cleis, 


France.) 
20th March, 1885. 


3580. Hottow Frre-Bars, E. Swindells, Manchester. 

8581. PHotooRapHic Dark S.ipz, A, P. , Dublin, 

3582, Compression of Prat, C. J. Doyle, Dublin. 

3583. PoRTABLE ANTI-FOULING ANCHOR, L. G. Moore, 
Northampton. 

8584, Exposinc ADVERTISEMENTS, H. Hitchen and R. 
Whiteley, Halifax. 4 

8585. Woop Srain, G. G. Wolff, London. 

8586, ATTACHMENTS to SappDLEs, N. R. Roskell, London 





8687, Pistons and Pump Buckets, W. J. Murgatroyd, 





$588. Steam Enotne Governor, W. E. Heys, Man- 
chester. —(M. , Germany.) 

3589. Cork THREAD, Manchester. 

3590. Brtu1arp Rests, F. W. Garrard, Ipswich. 

8591. RarLway CargiacGe Lamps, W. Fryer, Birming- 


$592. Evecrric BELts, P. Jolin, Bristol. 
8593. Compounp Steam Enaines, H. C. Loébnitz, Glas- 


gow. 
$594. Potisnina Metats, J. Smith, Stoke - upon- 
Trent. 


8595. Rartway Brakes, W. B. Thomson, Wick, N.B. 

3596. VeLocipepes, J. W. Smallman, Nuneaton. 

. Heatine Liquips, L. H. Pearce, London. 

. Macic Lantern Suipes, M. Whiting, London. 

. ELecrro-motors, A. Reckenzaun, London. 

. SUPPORTING Cannon, J. P. Pieri, London. 

. Carriaces for Bopsrs Macuines, G. H. Bates, 
London. 

3602, Sarery Biastinc CaRrTRIDGEs, R. Punshon, 
London. 


8603. Lamps, C. Asbury, London. 3 
3604. SELF-REGULATING WATER-WASTE PREVENTER, J. 
Anderson, London. 
3605. Drivine Sprinpies, W. Blackburn and 8. Black- 
burn, Halifax. 
3606. Drivine Sprxpies, W. Blackburn and 8. Black- 
urn, fax. 
3607. VentiLaTors, G. Sowerby, London. 
3608. Meta.uic Pistons, &c., J. Watts, London. 
3609. ANIMAL PowrR Enarne, A. Tietz, London. 
3610. VELOCIPEDEs, W. Scantle , London. 
3611. ReeuLtatinc the Apmission of Aik through 
} meagan Snarts, A. L. Ward, St. Leonard’s-on- 
ea, 


3612. Hotprxe Vioirins, R. Steadman, London, 

3613. ELecTRO-opTicaL Nicut SigGNAL Apparatus, O. 
Imray.—(N. Lauer, Austria.) 

3614. Rincs and Brackets, T. Jeffery and H. Layton, 


ndon. 
3615. Workine the Action of BREECH - LOADING 
‘Cannon, J. P. Pieri, London. 
3616. ELecrric Licut to GYMNASTIC APPURTENANCES, 
. Harrison, London. 


3617. ConnectiInG SHartine, V. Holliday and E. W. 
Halliday, London. 
3618, CaRRIAGE WHEELS, P. Jensen.—({J. 0. Forsslund, 
eden. 


weden. 

$619. Protection for SusPENDED W1REs, E. Tomlinson, 
London. 

8620. SEA-waTER DisTILLiInc Apparatus, J. Leitch, 
London. 

3621. DousLz Axe Tricycie, G. H. Thynne and H. 

, London. 

3622. AttomatTic Courtine for Rarmmway Wacons, H. 
J. Haddan.—(H. Frank, Prussia.) 

3623. ORDNANCE, P. M. Parsons, London. 

3624, SHarrs, AXLEs, SPINDLES, &c., P. M. Parsons, 
London. 

3625. Supports for the SHapgs and Buss of Lamps, 
A. Swan, London. ‘ 

3626. Hancine CarriaGEs, P. Ness, London. 

3627. Curtinc Fustian, Vetvet, &c., J. P. Jones, 
Liverpool. 

3628. KeryLess CentraL Winpinc MEcHANism for 
Cock work, A. M. Clarke.—(V. E. Versepuy, France.) 

3629. BREECH-LOADING Cannon, J. P. Pieri, Londen. 

3630. VeLocipepes, A. J. Eli, London. 


2st March, 1885. 


3631. Watcues, &c., C. Ankers, Nantwich. 

3632. Finisn in Cotours on WATERPROOF Fasrics, P. 
Frankenstein, Manchester. 

3633. REVOLVING or INTERMITTING Lamps, J. Roots, 


London. 

3634. Vatve Motions of Steam Enornss, W. Sisson, 
London. 

3635. Fastener for GLoves, &c., F. R. Baker, Birming- 


m. 

3636. CarpiInGc Enotnes, T. Smart, Newmarket Court, 
near Stroud. 

3637. FusisLe Pivucs, W. H. Bailey, Manchester. 

4638. Pite Faprics, J. Sillavan, Manchester. 

3639. RAILWAY PassENGERS’ SELF-ACTING STATION INDI- 
caTor, D. McKellar, London. 

3640. GLazine and FinisHinc Paper, &c., W. Hartley, 
Higher Broughton. 

3641. RoLLeR Manctes, E. G. Camp, Bristol. 

3642, Derectine the Exact WHEREABOUTS of LEAKAGE 
- UNDERGROUND WaTER Marys, D. Bentley, Brad- 
ord. 

3643. PERAMBULATORS, 8. Hall, Derby. 

3644, PHorocraPHic Cameras, J. Billcliff and J. T. 
Chapman, Chorlton-on-Medlock. 

8645, STEERING and Brake Mecuanism of TRICYCLEs, 
&c., 8. Martin, Birmingham. 

3646. FasTENInG Bacs, &c., G. W. Legg, Birmingham. 

2647. BRacELETs, B. E. Halford, Birming) 

3648. Fiy Cast Protectine Book, H. Smith, Birming- 


3649, Empossinc and Printinc Macuuyes, 8. Stans- 
field, Manchester. 

3650. WasTE PREVENTING CISTERNS, B. C. and D. Cross, 
Stonehouse. A 

3651. NoIsELEss REVOLVING Curmney CowL, W. Green, 
Northampton. 

8652. Lasts for Boots, H. W. Mobbs and A. Lewis, 
London. 

3653. CIRCULAR FLUE Sroves, &c., B. J. Saunders, J. 
Woolven, and W. Eade, Brighton. 

3654. HyDRo-CARBON O1L Lamps, J. B. Fenby, Sutton 
Coldfield 


8655. Macurnes for Turrtnc Fasrics, M. F. Connett, 
jun.. and H. B. Buck, London. 

3656. Vane and Inpicator, F. M. Rogers, London, 

3657. SUBMARINE VessELs, R. Morhard, London. 

3658. MetaLtic Bune Howes for Casks, A. Attwood, 
London. 

3659. Wasninc Macuines, A. Whowell, London. 

3660, FrrE-crates and Stoves, J. W. Lewis and C. W. 
Rawlings, Halifax. 

3661. Supptyinc Water to WATER-CLOsETS, &c., A. 
Stephens, London. 

3662, PHOTOGRAPHIC CAMERAS, J. Rigby, London. 

8663. ApsusTING and SupPoRTING ToILET GLAsseEs, &c., 
J. Cooke, London. 

3664. Miners’ Sarety Lamps, W. Morgan, Pontypridd. 

8665. REFLECTING Lamps, E. 8. Toomer, London, 

8666. Book-MARKERS, T. M. Potter, London. 

8667. Lawn Tennis Bats, C. Strange, London. 

8668. MeraLiic Packine, R. White and N. 8. Hawks, 
London, 

3669. SHouLDER Rest for Viourns, &c., F. Upton, 
London. 

3670. PassENGER CarniaGEs for Raitways, &c., J. R. 

ks, London. : 

= Evectric CaRTRIDGES and Priaers, 8S. Russell, 

ndon. 

3672. Incor Movutps, L. G. Laureau and E. Ford, 
London. 

8673. Rartway Sienau Lamps, 8. T. Dutton, London. 

3674. PortaBLE LanTerRNs or Lamps, J. Everard, 


mdon. 
$675. Distance Recorpinc InstruMENTs, T. Dunn, 
ndon. 
= LETTER-PRESS Printinc Macurne, J. Paterson, 
Ww. 


8677. KeyLess Lock, J. Martin and J. C. Mineard, 
London, 

3678. Voitaic ELements, C. P. Orne, Cambridge, U.S. 

3679. ELEcTRo-MoTors and Dynamo Macuinges, M. 
Immisch, London. 

8680. Co1LinGc and SoLDERING METAL R1BBON or WIRE, 
H. 8. Maxim, London.—8th January, 1885. 

3681. Rarsine, &c, Top Masts, J. T. James, London. 

= Puriryine Sewace, &c., J. R. Shopland, Lon- 

n. 


8688. Nicut Licuts, 8. Clarke, London. 

8684, Inrants’ Foop 
Clarke, London. 

8685. CrrcuLaR Knitting Macuines, L. Woodward 
and F, Chadwick, London. 

8686. Tricrcizs, &0,, A. Paget, London. 


Warmer or Nieut Licut, 8. 
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3687. CLock work for Roratine the OpricaL APPARATUS 
in LicuTHousss, &c., J. Hopkinson and J. Kenward, 
London. 


23rd March, 1885. 
—- + a and Expansive Vatves, D. P. G. 


3689. Sprinc Back for CLosixa Hoop PERAMBULATOR, 
J. Aylward, London. 
3690. Bett Protector for guage Betts of Ma- 


S691. AxLeEs, &c., for Warews J. Lapsle 

3692. Smoke ConsuMING APPARATUS, ee Lowe, Ola 
Ratford. 

3693. Ommse Beartncs of REVOLVING Senet, w. 
Butterworth and H. Shawcross, Rochdal 

£694. Maxine, &c., Iron Hurpies, J. I. Corbett, 
West Mustow, near Kidderminster. iter. 

2695. Coma, G. A Binns, Halifax. 

"De — Capsutes, &c., Macuixe, W. Lawson, 


- Lever Presses, W. P. Abell, near Hinckley. 
sce, Fin Frrerroory &c., TExTiLE Faprics, C. Moon, 


3699, Greuent Corton, &c., for Sprsxmsc, J. Mac- 
queen, London. 

8700. Covertne Szats of Tram-cars, &c., F. W. C. 
Suggate, 

STOL. SPECTACLES, &e., R. G. Mason, Manchester. 

$702. ComBINED Cicar ates cave or CuTtER, and SEAL, 
&c., T. Wilcox, Birmingham. 
$703. "TREatixa Ors for’ the Manvracrore of Fioor- 
cLoTH, &c., T. Rowley, H. Grimshaw, and J. H. 

ans "Manchester. 

'RANSMITTING pone by Ropes or Ba J. H. 

Ratcliffe, Mancheste: . si 

$705. Costrme and — Sranps, J. Goodwi 





a. , swe secured together, substantially as shown 

and 

$11,770. Stream Encixe Governor, John M. Mason, 
Chelsea, Mass.— Filed March qth. 1884. 

Claim.—(1) In a governor, the combination of the 
valve rod made in sections, as described, the turn 
bu said sections and provided with 
tudinal ribs or flanges 7 7, ant no wins 


th h ket in the su project; 
rough @ soc! su . 
ing between said flanges to prevent oo — buckle 


being secured by a set screw 9, 





London. : 
$706. AtconoLic Beveraces, J. H. Loder, Nether- 


= —— Srarmvep Grass, G. H. Stevens, North 


8708. Twenty-Four CLock and Wartcu, J. Vaglica, 
London. 

8709. Currine Macurxe, J. Hunt, London. 

5710. Stove Grate ORNAMENTS or ScREENS, J. H. 
Stone, London. 

8711. Water-cLoset VaLveEs, J. Kretschmann, London. 

8712. Box, T. Bradford, London. 

~ > gaa B. T. Newnham and C. W. Kingdom, 


8714. ti Drviprsc Watts, &c., C. Portway, 


8715. ae Sarery Lamps, E. Thomas, London. 

8716. Toot, E. Thomas London. 

8717. REGENERATIVE LaMPs “2 Burners, &c., W. 
Hemingway, Fulham. 

8718. ConpENsING Steam Enornes, R. Wyllie, London. 
719, Lamps, H. Wakefield, London. 

8720. TRICYCLE Horses, J. Bate, canton. 

8721. NoiseLess WaTER-WASTE PREVENTER CISTERN, A. 
Emanuel, London. 

8722. FURNACES, D. Purves, North Dulwich. 

3723. Orenrnc and CLosixc Doors, J. ——— T ondon. 

8724. — W. H. Tooth and J. E. Rooker, 


3725. Soman Compounns, M. G. Coltart and J. 
Menzies, Glasgow. 


-- Des IMPROVERS, A. T. Story.—{J. Clémencet, 
ra: 
3727. Sappes, J. Wheeler, Lond 
3728. Manuracture of Parts z HeEexs for Boots, 
&c., J. W. Jones, London. 
$729. ‘TRaNsPoRT APP-RaTUS for Muuitary, &c., Pur- 
poses, M. Knowles, London. 
8730. yg tt INCANDESCENCE or GLOW Lamps, R. W. 
Wilson, London. 
8731. Composition for the Protection of Straps, &c., 
E. B. Petrie and A. 8. Fox, Manchester. 
8732. TRavELiiInG Case, C. H. Royce, London. 
8733. Rotter Grisprnc MILs, R. B. Smith, Glasgow. 
8734, Heaps, &c., for Looms, B. J. B. Mills,— (Mes- 
sieurs Coint-Bavarot and Co., France.) 
= a Sewene Macurines, J. Charmbury. —(H. Charm- 
bury, United States.) 
87: poe Stream Borcer, &c., Furnaces, W. R. Lake.— 


3737. acum of ae &c., into & &e. 
i A RON, 58 
E. Morewood, London. | santas 
8738. CoaTinc with Tr, &c., Merat, &c., E. More- 


wood, London. 

8789. PARAFFINE LAMPS, H. E. Smith, London. 

8740. Heatine, &c., Eaaan, 3. Price, jun. , London. 

8741. CHIMNEys, &., for Lamps, Iliffe and C. 
Barton, London 


8742. Key r for Seounrmo Cranks, &., P. L. C. F. 
On. 
a Savery Srrrgvps, F. V. Nicholls and A. Vickery, 


8744. Recu.ators for DyNaMo-ELECTRIC MacHINEs, J. 
H. Johnson.-(A. de Méritens, France. 
8745. ———— Macurngs, E. Edwards. +E. Rothe, 


ny.) 
sre. La ao, E. Edwards.—{ W. Bertram, Silesia.) 
3747. RecuLatinc the Suprty of Gas to Motor 
Enoives, H. P. Holt, London. 
= Bieacuinc Cotton Yarns, &c., W. Mather, 


-. Prorecrive Saretry Door Fastever, R. W. Pyne, 








SELECTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 





311,551. Macuive Gow, J &. Whitney, Lowell, 
‘Mass.—Filed July 10th, 1 1880. ~_ 









crank shaft Z and the stopcam D!, as and for the 
specified. (3) The combination of the te excen 
cating yoke P, —— Pe ty — excen’ 
cam H, attached to thi 
C Cl, one of said why 
shaft Te ~~ Neg =? tor fs 


cinder » a ee , the ratchet — 
er “yy groov 
plungers B h of said os bein; r 





from ting 
See ri nie bo hevenad end wa withdrawn to it 
the rotation of the 


ome is held in place 
and tts venliy semovel is parsndited, as set 


311,790. Proves Hanbxx, Harrison D. Spangler, Rush- 
ville, Ind.—Filed May 26th, 1884. 

Claim.—The combination of a plough handle A, hav- 

sete tenon upon its upper end, and a metallic 

B having a socket upon its lower 

-- 9 adapted to fit over said tapering tenon and 





elongated bolt holes, and the bolt 5, adaj to pass 

said tenon and said bolt holes and secure said 

handle and hand piece together, substantially as shown 
and described. 

$11,914. Jomsr ror Execrric Arc Licut CaBLEs, 

W. R. Patterson, Chicago, Ill.—Filed July 18th, 


1884. 
Claim.—(1) The combination, with the concentric 
conductors a and 5 of an electric arc light cable, of the 


(NWR 
We 


it 








central conductor projecting through openings in said 
EN reapectveg and — Rog saya cross poate. 
and m, substan’ as an 6 purpose 8} 
(2) The combination, with dk conductor a, of the 
outer conductor 6, and the —_——, with 
openings for the the ends of con ~~ abe 

pecified. 


$11,978. Breecu-Loapinc Orpnance, Richard J. 
Gatling, Hartford, Conn.—Filed June 20th, 1883. 
) In eee, the gun barrel, the 


threaded, which screws into one of said straps and 
its inclosed box, and a pitman rod 

which screws into said plug at one end and at the 

other end into the other strap and the 

— box, substantially as and for the purpose set 

forth. 


312,012. Fite Hotper, W. H. Phelps, Stamford, Conn. 
—Filed June 11th, 1884. 
eee A file holder consisting of a stock A 
thereof and at a distance aj 





adjustable nut accessibly and exteriorly 


the e having the annular dia) ’ 
and the contained tic 8 packing held 
t between the diaphragm and nut, all sub- 


bed. (2) In Ee ay the gun 

adjustable nut attached to the barrel, the 

casing ae iooras — ea ees annular = 
an e@ contain: ic spring pac’ 

2 inally between the diaphragm and nut, 


all substantially as described. (3) In a breech-loading 

3 block cuenani'ee ook e hammer and main 

8 ny of the 
tan’ 


yy vine th e charge, all su 
as tag In a breech-loading gun, a a breec! 
block bearing the hammer, 
» in combination with the ie attached to the 
th ted by the 
motion of the breech block, all sutetentially as de- 
scribed. (5) In a breech-loading in vombina- 
tion, the reciprocating breech lock. bearing the 
pivotted ejector pawl, and the breech piece bearing 
the pivotted ejector, all substantially as described. 
(6) In combination, the breech-piece, the pivotted 








ejector, and the sliding breech] block with pivotted 
aester pawl, by the transverse motion of which the 
ejector is operated, all substantially as described. ? 
In a device for mounting a gun, the bed-plate 
ving a pivot socket closed by the cap q, in combina- 
tion with the hardened step t, the screw bolt _ and 
the check nut, all substantially as described. AW] 
In a gun mount, the ee the swivel 8, 
shaft s!, bearing the — gear I, and the worm gear 
J, the rotary cies ver M, bearing the worm L, 
and the segmental H, fast to the gun or its case, 
all substantially as escribed. (9) In a gun mount, in 
combination, the — plate P, the swivel 8, mechan- 


ism for ey oe en, the rotary a sighting lever 


steam, com: a nde air, or like mechanism f or firing 
the gun, all substan as described. (10) In a gun 
Poe the justing thi : thro the 
m or e gun e 

ae a of a sigh lever a firing handle, 
substantially as di bed. wl) a gun mount, the 
bination, thi 8 and shaft s!, and gear 
case K, for inclosing the said 


wheels, of 
gear wheels, and formed with pheral sockets and 
a locking device vl, substan as described. 


$11,974. Loapixnc Device For BREECH - LOADING 
Guns, eed J. Gatling, Hartford, Conn.—Filed 
June 16th, 1 
Claim. —(1) ‘Asa aie device for breech-loading guns, 
the — Se 
e 





side of the body, a fi ding in guides on 
body, and a lever pi d to the foll , all subst. 
tially as described. (2) In a loading device for 


breech- 

to its lower side, an 
the case, a s my py 
breech opening in a gun m= hoving a shoulder or lug 


311,974) 





, and short 
as described. (4) In a feed device i bones 
os a case bearing a sliding follower and piv 
ver, in combination with a gun the chamber of 
which bears a wee oscicet | Fag” the lever, all sub- 
stantially as described. 

311,906. Pitman ror Mowine Macuines, Dewitt C. 
Pars ig wag Le waa mb hes og 
im. a , and a 

inclosin pl , box, in conbtantion with a “4 
cntwualiy and? internally screw threaded, w 


gre ll 





screws through said strap against said box, and a pit- 
man rod which screws into said te (2) Two bear- 
ing boxes and two straps a e same, in com- 
bination with a plug externally and ly screw- 





having at one edge 

two do’ A peelecting shoulders a, a handle B, 
projecting upward from the said stock, a clamp C, 

intermediate to the said shoulders to slide 
transversely to the said stock and provided with a 
toe cl, projecting downward at the side edge of the 
stock opposite that a the shoulders a, and means 
for tightening the the said clam a C, substan- 
tially as and for ¥ purposes set fo (2) A file 
holder, consisting of a stock A, having at one edge 





thereof and at a distance righ two downward pro- 
jecting shoulders a, a hand a, wowing « wesed 
from the said stock, a clamp C, arranged in’ 

to the said shoulders to slide iranaveral joctin —— 
said stock, and provided with a toe cl, jecting 
downward at the side edge of the stock, chpede tha 

having the oe Dene ey a, the said ‘clamp havin, 

also a threaded k c2, and a nut D, u the sai: 

shank for tightening the grip of the’ clamp Cc, 
substantially as and for the purposes set forth. 


s1n,008 LaTHE AND PLANER Toot, Herbert B. Steele, 
rville, Mass.—Filed August 12th, 1884. 
cum) The combination, in a lathe or planer 
tool, of a cutting bar curved in its length bow-like, as 
an arc of a circle, and a stock formed with a coin- 
cidently-curved side groove to receive and support 








said cutting bar, substantially as specified. a 
combination of curved cu’ bar ¢, and 

stock C, ved to seesive ant support said bar, a 
having slot a, and steadying pin , substantially as 
specified. 
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Sourn Kensincton Museum.—Visitors during the 
week ending March 2ist, 1885 :—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 
li 241; mercantile marine, Indian section, "and other 
collections, 2928. On Wednesday, a and 
Friday, admission 6d., from 10a.m to 5 -» Museum, 
1455; mercantile marine, Indian secti 3 “and other 
collections, 128, Total, 15,747. Average of corre- 
sponding week in former years, 15,330, Total from the 
opening of the Museum, 28,824,002. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


TuE proceedings on Thursday, the 26th ult., commenced 
with the reading of the following paper by Mr. J. H. Heck, 


On a MecuanicAL Metuop or MEAsuRING A VESSEL'S 
Srasi.iry. 


The machine or balance employed—see Fig. 1—in the 
experiments consisted of a mahogany frame A A carrying 
a box for holding an internal sectional model of a ship to 
be calibrated, attached to a steel bar D having knife odgea, 
and working upon two steel plates as a fulcrum. At one 
end are two_scale- EE suspended from knife edges, 
at the other end of the mahogany frame is a table F fix 
to a spindle G working in bearings HH, and which is 
capable of being turned through - an interval of 
15deg. To the underside of the table a e K is fixed, 
supporting some balance weights L which can be raised or 
lowered so as to bring the centre of gravity of the total 
weight of the model, the table and the balance weights in 
the axis of the spindle G, thus practically enabling a con- 
stant weight in one of the scale- to balance the model 
when empty of water at all angular positions. The model 
has to be fixed to the table and placed in the upright posi- 
tion, weights being put into No.1 scale-pan until the 
machine is balanced. The model is then turned through 
90 deg., and the balance weights under the table adjusted 
so that the machine isstill balanced. After this the model 
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should be turned through all the angles required, care 
being taken to note down on a tabular form the weights 
respectively necessary to keep the machine balanced when 
the model is upright, and also when inclined on both sides 
of the vertical at the angles 15 deg., 30 deg., 45 deg., 60 deg., 
75 deg., and 90deg. In order to determine the righting 
levers for any draught, the model must be placed in the 
upright position, and the weights proper for that position 
should be put into No. 1scale-pan. If water isnow poured 
into the model to the height corresponding to any required 
draught, it will be necessary to put weights into No. 2 
scale-pan to keep the machine balanced, such weight — 
evidently equal to the weight of the water in the model. 
The weight of the water in the model will then be deter- 
mined and the water itself will havea similar form to that 
displaced by the vessel at the corresponding draught. The 
following operations will now give the righting lever for 
any inclination:—(1) Turn the model to the desired 
le; (2) put the weight previously found necessary to 

ce the model at that eae angle into the No. 1 
scale-pan; (3) add or subtract weights from the No. 2 
scale-pan so as to balance the machine. The actual weight 
then in the No. 2 scale-pan is that necessary to balance the 
water in the model when inclined at that particular angle, 
and from the principle of the lever. Weight in scale-pan 
to balance water in model multiplied by its distance from 
fulcrum equals weight of water in model multiplied by 
the distance that the centre of gravity of the water is from 
fulcrum. The foregoing equality determines the horizontal 
distance between the centre of buoyancy of the water and 
the axis of the spindle, consequently if the distance between 
the centre of the spindle and the centre of gravity of the 
vessel as marked on the model is known, the righting 
lever is at once obtained. A check test can also bequickly 
obtained by inclining the model to an equal angle on the 
opposite side of the vertical. The values obtained should 
practically agree with that previously determined. Again 
it will be seen that if the model is inclined at an angle to the 
left of the vertical, the centre of gravity of the water 
travels further away from the fulcrum, con wren 
a must be added to keep the machine balanced, 
while if the model is inclined at an equal angle to the 
right of the vertical, weight must be taken out, as the 
centre of gory | of the water is then nearer to the ful- 
crum, and as the weight to be added in the one case is 


practically equal to that taken out in the other, any im- 





rtant error can be detected at a glance. For deeper or 
seme draughts it is only n: to increase or diminish 
the water in the model. Generally the two fundamental 
operations to be done to determine the yy are 
as follows:—(1) Find the weight necessary to nce the 
model when empty of water at all the required inclinations. 
(2) Find the weights necessary to balance the model at 
the same inclinations when filled with water to the height 
corresponding to the desired draught. . The difference 
between the two weights multiplied by their distance from 
the fulcrum and divided by the weight of water in the 
model gives the distance that the centre of buoyancy is 
from the fulcrum. The following is from the directions for 
making inside sectional models :—Fig. 2 is an illustration of 
such a model. As an example, suppose a model is oH 
of the vessel whose lengiiedinal: plan is shown by Fig. 3. 
(1) First divide the longitudinal plan, Fig. 3, into sec- 
tions at intervals of 16ft., as 1, 2, 3, —, &e, 
taking a half interval at each end as 14 and 10}, and 
from the body plan make a tracing of the lines of the 
vessel at those sections; (2) Procure some planks of yellow 
er which have been passed through the planing machine, 

ving the thickness marked against the sections in Fig. 2 
and Fig. 3. Any uniform thickness would do ; fin. in 
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practice has been found convenient. The variation in the 
thickness of the end sections is n » because half 
intervals have been taken at those places. (3) Cut the 


planks into the required lengths, drill eight holes in each | d 





piece as shown in Fig. 2, and bolt together the sections 
with two end pieces of teak by 8g bolts, plane the top and 


between the top of the ceiling and a height one-third of 
round of beam down from the underside of beam at centre 
line of ship; or, in the case of two out of the eight firms, 
planimeter areas of the sections, by oryins the pointer 
round the inside of ceiling and lining and underside of 
beam. Two of the ten firms do not set off the one-third 
round of beam down from underside, in fixing the highest 
ordinate for area, but work — to the underside of 
beam at centre line of ship; while one takes the highest 
ordinate at the underside of beam half-way between centre 
and side, which is equivalent to taking it at one-fourth the 
round of beam from underside of beam at centre line of 
ship. One firm includes about half the beam space by 
taking the highest ordinate at half the depth of the beam. 
Another firm includes the spaces between the beams, but 
makes a deduction for the space occupied by each beam of 
a quantity measured by the depth of the beam, and a fore- 
and-aft measurement equal to the depth of the beam. 
Three firms measure both inclusively and exclusively, 
according as grain, tea, &c., are carried, on the one hand, 
or car that will not be stowed between the beams on 
the other. The foregoing analysis applies to the case of 
beams placed on every frame, or beams placed on alternate 
frames. When the hold beams are widely apart, space is 
invariably taken to top of beam, a deduction for actual 
space occupied by each beam being made by some firms. 
Besides differing in the inclusion or exclusion of the beam 
spaces, the twenty firms differ also in the value of deduc- 
tions they allow for keelsons, deep plate frames, stringers, 
masts, pi and ventilators. These variations in practice 
the ped dealt with at length, and gave diagrams illus- 
trating the sections of parts referred to, and the amount 
of. space they in effect occupied. In appendices he gave 
statistical information on the rates of stowage, and giving 
information of importance to the subject. He also gave 

agen showing the variation of the metacentre height 
and length of the righting couple arm with different cargoes 
in the same ship. 
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SCREW FOR ATTACHING 
MODEL TO MACHINE 


INTERNAL SECTIONS FROM N° 1TOS NOT SHOWN 
ON BODY PLAN OF “7NTH. &* AS TO AUTIN comeyer 


FIG 24 


SECTIONAL MODEL FOR HECK’S STABILITY BALANCE. 


bottom up, mark a longitudinal centre line, take the sections | 
apart, and with a square draw a centre line aa on each. | 
(4) Mark with a gauge on each section a base line x x, say | 
= from the bottom edge, lay the tracing of the body | 
plan upon each section in turn, and with a pencil mark off | 
the respective form of the vessel at that section. (5) Take | 
the wood sections to the jigger or fret-saw machine, and 
saw out the portions within the pencil marks. It will be | 
seen that the portion sawn out of the respective sections | 
corresponds with the form of the vessel at those sections. | 
(6) Varnish the wood sections, put them together, place | 
the two teak pieces at the ends and bolt the whole toge- | 
ther, taking care that the longitudinal centre lines are in | 
the same straight line. The end next the bow section has | 
a piece of ordinary window glass recessed into it; this | 
permits the height of the water in the model to be readily | 
ascertained. Several modifications of the machine were | 
described. 

In the discussion upon this paper it transpired that the 
simple Myron of the sectional models was insufficient | 
to ae error by abso “- of Ree ree and either mg -* | 
in or coating with white lead was necessary. e | 
value of the machine was admitted by all the speakers, 
one of whom contrasted the elaborate and valuable, | 
but still impracticable research work of French naval | 
architects and mathematicians on the subject, with the 
results of the practical turn of mind that always shows 
itself in the work of English people. Mr. Hecks’ machine 
was an example. It was su that when worked 
down to its most convenient form, every ship should be 
provided with one of these stability measuring machines, 
so that captains might find the stability conditions for 
themselves for the different cargoes they have to carry. 


The next paper read was by Mr. F. P. Purvis, 


Oy THE StowaGE oF STEAMSHIPS. 

One of the foremost matters in the question of stowage 
is the complete knowledge of how many cubic feet of space 
are available for cargo in any given steamer. Information 
about this is always procurable from the builders, and 
should always be aden by the owner; but care should 
be taken by the one to state, and by the other to inquire, 
what portions are included and what excluded. Six firms 
out of the twenty of whom the author received informa- 
tion include the spaces in their measurements, taking 
ordinates for measurement of holds ranging between the 
top of the ceiling and a height one-third the round of 
beam down from the wp of the beam. One of the six 
uses the planimeter, and traces the pointer round the 
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inside of ceiling and lining and the top of the beam. Ten 
others exclude the beam spaces, taking ordinates ranging 


The discussion on this paper was taken with that on a | 
paper by Mr. John Nicholson, 


On A Meruop or ARRANGING THE CoAL BUNKERS OF A 
STEAMER sO AS TO REDUCE THE BALLAST To A MINIMUM. 


The object of this paper was to Y gig that the position 
of coal bunkers in steamers should not be arbitrary, and 
that by judicious arrangement much ballast may be saved, 
jally in steamers consuming large quantities of coal. 
For example, the steamer to which Fig 1 refers requires 
actually at the load draught 260 tons ballast. If the 
centre of gravity of coal were 16°33ft. above keel, 30 tons 
ballast would be sufficient, and the steamer could 
230 tons more cargo without increase of draught. In 
steamers having their coal low, the centre of gravity is 
raised when the coal is consumed. In case of a single 
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POSITIONS OF COAL BUNKERS. 


bottom ship, as much ballast must be taken at starting as 
is required to give sufficient stability with coal consumed. 
An excess of is, therefore, carried at starting. If 
the coal is stowed high, the ballast is in excess when the 
coal is out. There is a height of centre of gravity of coal 
between these two extreme limits which requires a mini- 
mum ballast. For the calculation of this height the 
author gave formule. He also gave showing 
the alias! required at various draughts for different 
arrangements of bunkers, and for an arrangement of coal 
bunkers complying with the formule. Another diagram 
referring to a double-bottom ship showed how the possi- 
bility of taking in ballast during the voyage may be taken 
advantage of for further increasing the cargo-carrying 
capacity. He also gave specimen calculations, showing 
how the results he proposed could be obtained. 

The discussion on these pores was very much of the 
complimentary kind which follows the reading of 
papers that need time for perusal, but for which 
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no time is allowed, before useful discussion can be 
entered upon. The great importance of reducing as much 
as possible the variation in the stability curve of a vessel 
with different cargoes lent much importance to Mr. 
Nicholson’s paper. It was strongly insisted that many 
ships, stable enough with most homogeneous cargoes, often 
returned with cargoes, with which they sailed with a 
margin of safety not calculated to comfort either owners 
or passengers if they knew it. 

Mr. Purvis’s paper was upon a subject for the first time 
brought before the Institution; and taken together the 
papers were considered to be of unusual importance to the 
shipowning community, as showing the necessity for con- 
certed action, so as to procure uniformity of methods of 
measurement. It was mentioned that even for coals 40, 
43, 46, and 48 cubic feet per ton were the common rates 
of stowage variation chiefly dependent upon the different 
methods of measuring space available for cargo, 48ft. bei 
so a common, and 43ft. _ Welsh coal. It was 
t e great variation in the specific gravity of cargoes 
carried made it imperative te pena ee aed 
method of — the subject than hitherto should 
be adopted; and Mr. Purvis’s paper seemed to point the 
way. 

A paper by Captain J. C. Tuxen, “On Yacht Measure- 
ment and Time Allowance for Racing,” concluded the 
afternoon business. 


On Thursday evening proceedings commenced with a 
paper by Mr. J. I. Thorneycroft, 


Os THE Most SuiTasLteE PRoPELLER FOR SHALLOW 
Draveat. 

This was a very short paper, in which the author spoke 
of the results obtained by some boats fitted with guide- 
co ar“ and built by his firm, and com eim- 

roved propeller with the paddle-wheel. e expressed 

is conviction that this modification of the screw will 
supersede the paddle-wheel in shallow water. He did 
not, however, give any important facts in proof of this 
opinion, but confined himself chiefly to an expression of 
opinion that as with steel sufficient strength ean now be 
obtained in a boat to enable it to withstand the vibratory 
effects of the working of a screw, and that guide blade 
propellers with special forms of hull made it possible to 
work in very shallow draughts, the paddle-wheel had 
thus lost its reasons for existence. 

Into the discussion on the paper, Mr. Arthur Rigg entered 
at length. He referred to what he had done in guide 
blade propellers years ago, showed a model of one form and 
generally claimed the guide blade propeller as hisown. Mr. 
Yarrow said that the paddle-wheel many advantages 
not mentioned by the author. Shallower draughts could 
be worked by it than was possible with guide blade 
a, its revolutions were much fewer, it wis not 
iable to be choked with weeds, and was much mor: easily 
re 


The second paper read was by Mr. A. E. Seaton, 


Os Some FurTHer Experience WITH TRIPLE ComPpounD 
ENGINEs. 

The author’s attention was first called to the modern 
triple compound engine by the published reports of the 
trial trip of the yacht Isa. In it he discerned the germs of 
a successful new type of engine. At his instance a triple 
expansion engine was constructed in lieu of the ordinary 
ee: for one of four sister ships which were then in 
hand for Messrs. Thomas Wilson, Sons, and Co., the latter 
only stipulating that it should be of the same power as 
the engine already contracted for. As Mr. Seaton was 
convinced that economy was due to the system rather than 
to the higher pressure, it was decided not to increase the 
boiler pressure more than was necessary to suit the triple 
system. The other three ships already alluded to were 
being fitted with engines having cylinders 25in. and 50in. 
diameter by 45in. stroke, and supplied with steam of 90 Ib. 
pressure from a double-ended boiler 13ft. 9in. diameter by 
15ft. long, having a total heating surface of 2310ft., so 
that these engines had every qualification for being 
economical so far as general proportions went, the stroke 
being an abnormally long one and the boiler of ample size. 
Experience has since shown that these engines are 
economical in coal and the wear and tear exceptionally 
small. The new engines for the fourth boat were made 
with considerably shorter stroke, and the cylinders pro- 
portioned so as to give equal power ; they are 2lin., 32in., 
. and 56in. diameter by 36in. stroke, the high-pressure 
cylinder being supported on columns immediately over the 
medium cylinder, and in other res these engines were 
made as near as possible like the others above-named. 
Steam at 110 lb. pressure is supplied from a double-ended 
boiler 12ft. 9in. diameter and 15ft. long, having a total 
—s surface of 2270 ae feet, and identical in design 
with the boiler supplied for the other engines. The pro- 
pellers were made exactly alike in all respects, and the 
ships being likewise precisely alike, a comparison of the 
performances of the one fitted with the triple engines 
could be made with as little grounds for differences of 
opinion as is possible. One of the ships fitted with the 
ordinary compound engines was named the Kovno ; that 
with the triple ee engines the Draco. Their 
dimensions are as follows:—Length between perpendicu- 
lars, 270ft.; breadth, 34ft.; depth of hold, 18ft. 3in.; and 
of 1700 tons ister. They are ordinary cargo 
boats built of steel, having a raised quarter-deck and long 
bridge amidships, but nothing about them otherwise 
requires comment. After making a voyage or two to the 
Baltic and finding that everything was working satisfac- 
torily, the Kovno was loaded with 2400 tons dead weight, 
and sailed in January, 1883, for Buenos Ayres, the 
Draco was loaded with 2425 tons dead weight, and 
sailed March, 1883, for Bombay, the distance in both 
cases being about 6400 miles. It was thought advisable, 
for purposes of comparison, that the ships should steam at 
as near as possible the same spéed, and to attain this 
object we considered the safest plan was to instruct the 
engineers as to the average amount of coal they were to 
burn per day, and experience with these ships on their 





Baltic voyages had fixed this at 12 tons in the case of the 
Kovno and 10 tons in the case of the Draco. During the 
nee seems to havehad fair average weather, and 
care was taken in getting the best results possible. 
The average of the Draco was, however, 8°625 
knots, or 207 miles day, the engines making on the 
average 57°5 revolutions per minute, while the Kovno did 
only 8°1 knots, or 194 miles per day, the engines making 
55°5 revolutions. The coal used was ordinary South York- 
shire, just as it comes from the pits for bunker purposes. The 
indicated horse-power in each case would average about 600. 
The total coal consumed was 326 tons in the Draco and 405 
tons in the Kovno, or a saving of 19°5 per cent. over the 
ordinary compounds, with an increase of speed of 6°5 per cent. 
The author gave a of other vessels—the Grodno, 
the Yeddo, the io, and the Finland, the results of 
working with which confirmed those obtained with the 
Draco. The author’s firm have now entirely given up the 
construction of two-crank triple expansion engines, because 
of ew: of equally dividing the work between 
the ; for, although the engine when running 
to be perfectly balanced, the wear of the brasses 
of the crank having the two cylinders was always consider- 
ably more than that of the other. Placing the high-pres- 
sure cylinder over the low-pressure cylinder seemed to 
ive the most satisfactory results, but even these were far 
inferior to those at once obtained with the three cranks. 
In the discussion on this paper Mr. Kirk spoke in high 
termsof theresults obtained in his own experience with triple 
expansion engines, most of which had been made with two 
of the cylinders tandem. He mentioned that the Aberdeen 
engines, built by Messrs. Robert Napier and Sons, and 
erred to in the paper, had, on voyages to and from 
Australia, worked with 1°65 Ib. indicated horse-power, 
and had given no trouble. He spokeof the effectsof the large 
use of cylinder oil and its effects in boilers, but remarked 
that, on the whole, he had found that the high economy of 
the triple engines was not attended by any greater wear 
of any sort, and the high temperatures had no bad effects 
whatever. Mr. W. Parker referred to a he had 


read some time since before the Institution, in which it 
had been shown that up to that time there was no advan- 
tage in using pressures over 90 lb.; but since then experi- 
ence had proved the eg of the higher pressures. 
He mentioned one ship which with ordinary compound 
had burned 32 tons per day with a speed of 
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are of great interest, but we cannot deal with it here, as it 
would have to be given at length or not at all. He intends 
to publish a book dealing completely with the subject, and 
we may then be able to give it thé attention it deserves. 
The discussion upon it was confined to one speaker. 


On THE APPLICATION OF MoperATE Forcep DRAUGHT 
TO THE Furnaces OF SMALL STEAM VESSELS, UPON 
WILLAns’ System. 


Four years ago the desire to use condensing engines in 
very small boats running in salt water was less general 
than it is now, when even the smallest steam cutter carried 
at the davits of a yacht is, or admittedly ought to be, fitted 
with some simple form of condenser. Nevertheless, the 
owners of the smaller classes of coast-going steam yachts, 
with non-condensing machinery, were alive to the advan- 
tages of condensing, and the question often arose—How 
to get the same power as before from an existing boiler 
deprived of its accustomed exhaust draught in the funnel? 
The question how to increase the evaporative performance 
of these low-funnel return-tube boilers admitted, it must 
be owned, of an obvious answer—namely, that forced 
draught must be applied to the moderate extent necessa 

to make up for the loss of the exhaust steam in the funnel. 
Mr. P. W. Willans devised the plan shown in Fig. 1. A 
casing or chamber, a few inches deep, is fixed to the boiler 
front over both the usual fire-door and the opening into 
the ash-pit. The bottom of the casing is below the level 
of the stokehole floor, and is joined to a shoot which 
brings air from a fan. The front of the casing consists of 
a large door, which can be turned back or unshipped. 
When this is in place, the only exit for the air, after it 
enters the chamber, is through the _ the fire-bars, 
and the funnel. The upper part of the casing is, of 
course, filled with air under pressure, and at a pressure 
ras amd greater than that inside the furnace. Hence, the 
leak past the fire-door is always in the right direction— 
inwards. The stoker cannot get at his fire-door for stoking 
without first removing the outer door, and the moment 
this is removed, the boiler is working by natural ae, 
for the air from the shoot is as free to pass into the stoke- 
hole as into the ash-pit, and the pressure in the casing is 
destroyed without stopping the fan or taking any other 
caution. The outer door A, which turns upon a spindle B 
at the bottom, and lies upon the floor of the stokehole when 
opened, has a prolongation C, which is raised against the 
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WILLAN’S ARRANGEMENT 


8°5 knots, and with triple engines it had afterwards burned 
but 9°5 tons per day on a speed of 9 knots, the pressures 
being 80 1b. and 150 lb. respectively. He spoke of the 
bad effects of mineral oil in the boilers, This, he said, left 
a residue which was a most effective non-conductor. He 
had made an experiment which proved this. He had put 
a bucket of water on a fire, and when it boiled it was 
taken off and could: be on the hand without injury. 
A solution of some. of the residue of mineral oil found in a 
boiler was then painted over the inside bottom of the 
bucket, when it was found that when water was boiled in 
it the bottom of the bucket was red-hot. Mr. Denny 
spoke of the move now being made in quadruple expansion 
with engines having two oo of cylinders tandem. He 
pam to get very high economy from these engines. 
Captain Thompson mentioned a ship fitted with triple 
expansion engines plying between England and A ja, 
which were “pounding” away from the day they left one 
port until thetime they reached the other, or about forty days 
without stopping, and which gave one indicated horse-power 
throughout for 1°61b. of coal. Mr. Seaton, in referring to the 
oil question, said that the Leong feed lubricators might be 
said to get over the diffi , for they saved more than 
half the oil, while the lubrication was much more effec- 
tively performed. 


The next paper read was by Mr. J. MacFarlane Gray, 


On THE THEORETICAL Duty or HEAT IN THE STEAM 
ENGINE. 

In this paper the author brings forward his views as to 
the inaccuracy of the second law of thermo-dynamics, and 
in dealing with the variation in the specific heat of water 
and the vapour of water at different temperatures, seeks 
to show that if these differences are rigorously dealt with 
and the errors of Regnault’s formula eliminated, “the 
efficiency of the steam engine is, theoretically, er 
cent. ter at 212 deg. Fah. than the second law es 
it, and at 428 deg. Fah. it is nearly 15 2 ag cent. greater. 
This refers only to the reversible cycle -of-state 
engine,” Mr, MacFarlane Gray’s paper and its subject 





FOR FORCED DRAUGHTS. 


top of the air shoot while A is shut, but descends and 
closes the air shoot as A is opened. The spindle B carries 
a crank or lever, connected by a slotted link with another 
lever on the spindle D, which carries the fire-door F in 
such a manner that F does not commence to open until C 
has closed the air shoot—though with an easy fit—and has 
practically shut off the blast. This plan, which appears to 
work quite satisfactorily, has been applied in several cases, 
one being that of a steam fishing yacht of about 40 tons, 
the machinery of which, of 100 indicated ag om is 
shown in Fig. 1. The first application of Mr. Willans’s 
was in a small wooden coast-going yacht, the Brenda, 

of about 61ft. on the water-line, built in 1882. Dis- 
placement and draught were required to be small for 
making trips to the Mediterranean through the French 
canals; and as high speed was also desired, it was neces- 
sary to restrict the size and weight of the boiler as much 
as —— With this object Mr. Willans designed an 
oval return-tube boiler, 7ft. long by 5ft. wide by 6$ft. high, 
stayed across. It had one furnace tube of 2ft. 9in. 
diameter, the fire-bars being about 4ft. 3in. long, giving a 
fire-grate area of nearly 11 square feet. The total heating 
surface was 375 square feet, which was, of course, véry 
large for the size of boiler, a fact accounted for by the 
large proportion of heating surface in the tubes—330 
uare feet—in comparison with the whole. This was 
obtained by using a great number of small tubes—148, of 
ljin. diameter. e tubes were of brass, and about 5ft. 
long. The form of boiler was convenient, as giving good 
bunker room at the sides, and it saved weight, in com- 
parison with a cylindrical boiler, by somewhat restricting 
the water space. At the same time, good provision was 
made for circulation. As might be expected, the large 
tube surface extracted the heat from the gases most effec- 
tually; and the temperature in the up-take, though never 
tested with care, was low in comparison with that usual in 


small marine boilers. The working pressure was 120 Ib. 
The height of the funnel above the fire-bars was less than 
1l1ft. e engine of the Brenda was an ordinary Willans’s 
patent compound surface-condensing engine, with low- 
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pressure cylinders of 12}in. diameter and 10in. stroke, able 
to indicate 150 indicated horse-power at 360 revolutio 
and 1201b. steam pressure. As economy in this vesse 
was deemed less important than light weight, a low ratio 
of expansion was adopted—under five to one—and the 
coal consumption, as ascertained by numerous trials, all 
somewhat rough, but reliable in the aggregate, lay between 
24 Ib, and 23 Ib. fa indicated horse-power per hour. This 
was, when working at moderate powers, up to about 
120-horse power. 

As the reading of this paper did not commence until 
9.35 p.m., few were in the mind to discuss it when it was 
read; in fact, the paper, as far as discussion is concerned, 
was, like many others read in a heap before the Institu- 
tion, lost. Mr. Quelch mentioned, with reference to one 
part of Mr. Robinson’s paper, that he had in one or more 
cases obtained improved results by using a smaller number 
of tubes, and thus getting more steam space and more 
room in the combustion chamber. 


On Friday morning the first paper read was by Mr. 
Wildish, is 


On THE Strrenetu or Mitp Street Piates AND RIveEts 
or Various Kinps Usep 1n SHIPBUILDING. 


This paper gave the results of recent experiments in 
tabular form. These were made at Pembroke in 1883 and 
the following year. The most striking fact in connection 
with these experiments is the considerable degradation 
that bt rye in the breaking strength of the remainin 
material in the sections through the holes punched the fu 
size, which is shown to have been reduced about 21 per 
cent. by the punching. The elongation before rupture 
was jalso limited, being only ‘lin. to ‘2in., while the elon- 
gation with the drilled holes was from ‘29in. to ‘4in. This 
reduction in the tensile strength of the remaining material 
across the holes, caused by the punching, was not unex- 

ted, the injurious effect of the punch being already well 
nown. The exact percentage of reduction shown must 
not be regarded as avelng quneeeny to plates of other 
thicknesses, and having the holes about the same relative 
size and distance apart. Moreover, the size of the punched 
holes as compared with the thickness of the plates, and 
also the size, in relation to that of the punch, of the bolster 
or die used in making the holes, no doubt influence the 
strength of the remaining material in the section across 
the holes. With the drilled holes the breaking strength 
of the remaining material in the section was somewhat 
ecgad than for the solid or unperforated part of the plates, 
he next set of tests had reference to the strength of the 
steel plates when rivetted together by means of a single 
strap, like the butts in the outside plating of a ship. 4 
ms with punched and countersunk holes, the mean 
reaking stress at the section across the holes amounted to 
28°9 tons per square inch, showing that the material had 
not been injured by the method adopted in making the 
holes. In the plates with the holes punched the full size 
required for the snap rivets the mean breaking stress _ 
square inch at the weakened section was 249 tons. e 
249 tons just mentioned for the double rivetted straps, 
when compared with the 22 tons per square inch a 
given for the punched but unrivetted plates, and with the 
stress for the solid plates, would appear to show that when 
sin. plates are connected together with jin. or fin. rivets 
in the manner described, their ultimate tensile strength 
at the section across the punched holes is increased by the 
rivetting, and is only 11 per cent. less than for the solid 
part of the plates. ‘This recuperative effect apparently of 
the rivetting on the strength of the plates at the section 
across the punched holes is difficult to explain. 

The next three sets of experiments were made to deter- 
mine the single shearing stress of different sizes and kinds 
of iron screw and steel rivets when used in steel plates. 
The tests with the iron rivets were made to ascertain the 
shearing stress of the different kinds of screw rivets in 
common use. The continuous screw rivet, tap into 
both plate and strap, and cut off flush—like the fastening 
adopted in certain of the upper structure of war-ships 
to avoid the danger of the rivet heads flying off in action 
—was first taken; then the hexagonal-headed screw, topped 
into the strap only; and lastly, the screw-pointed and 
countersunk-headed rivet, as used for attaching the outside 
plating to the stem and stern post. The countersunk 

eads extended right through the plates, and all the screws 
were cut with an ordinary Whitworth angular thread. 
The shearing stress of the screw rivet is much less than for 
the hammered rivet of the same nominal size, as was, of 
course, to be ex . The shearing stress of the con- 
tinuous screw differed but slightly from the screw-pointed 
and hexagonal-headed rivets; and it would appear to be 
correct to take the following units for the shearing stress 
of the different sized iron rivets of these kinds :—fin. 
rivet, 5°75 tons; fin. rivet, 7°75 tons; lin. rivet, 10°25 tons. 
The results for the countersunk-headed and screw-pointed 
iron rivets were superior to the others, and the following 
shearing stresses for this kind of rivet may be accepted :— 
jin. rivet, 6°75 tons; fin. rivet, 9°25 tons; lin. rivet, 
12°25 tons. After these tests with the iron rivets in steel 
plates precisely similar tests were made, except that steel 
rivets were used instead of iron. The mean results for the 
shearing stress per rivet, after allowing for accidental 
differences, were as follows :— 

jin. rivet jin. rivet lin. rivet 
Tons Tons Tons 


Continuous screw, or hexagonal-headed 
and screw- ROG BUNNS oii cc ee CRD eee BD cs SETS 
Countersunk headed and screw-pointed 
SECU cis ied Sa SaaS ana’! Seat ee oe? SB et 
These figures are practically in proportion to the net 
sectional area of the rivets, and, on the whole, they are 
about 12 per cent. in excess of the results obtained with 
the iron rivets in steel plates. We come now to the tests 
with the hammered steel rivets. These rivets were of 
three kinds, namely, pan-headed and countersunk-pointed, 
countersunk-headed and pointed, and pan-headed and sna: 
inted; and there were twenty-four tests made in 


\eferring first to the pan-headed and countersunk-pointed 
rivets, four tests were made for each size of rivet, and the 


‘the outside plating to the stem in war shi 





results of the experiments furnish the following shearing 
stresses per rivet as units for general guidance :—jin. 
rivet, 11°5 tons; fin. rivet, 15°25 tons; lin. rivet, 20°25 tons. 
Referring lastly to the tests with the pan headed and sna: 
pointed rivets, the results appear to show that this’ kin 
of rivetting is not quite so strong as the pan-headed and 
countersunk pointed rivetting; and they furnish the 
following units of shearing stress per rivet for general 
guidance :—jin. rivet, 11°0 tons; En. rivet, 14°75 tons; 
lin, rivet, 19°0 tons. Comparing the foregoing results for 
the hammered steel rivets with those previously given for 
the screw steel rivets, it a that the continuous screw 
and hexagonal-headed ‘ie screw-pointed rivets are about 
44 per cent. weaker than the hammered countersunk rivets 
of the same nominal size; and the countersunk-headed 
and screw-pointed rivets are about 35 per cent. weaker. 
This shows the desirability in cases where the shearing 
stress is important, as, for example, in the connection of 
of continuing 
the body or shank of the rivet untapped for some distance 
in beyond where it might be sheared, to prevent this 
taking place at the parts already weakened by the thread. 
The shearing stress of the hammered rivets per square inch 
of sectional area—when finished—was practically identical 
for the different sizes, but was about 1} tons greater for 
the countersunk-pointed rivets than for the snap-pointed. 
The exact mean results from the tests were 22°6 tons per 
square inch of sectional area for the former rivets, and 21°4 
tons for the latter. The tensile strength of the bars from 
which these rivets were made may be taken at 28 tons per 
square inch. We come now toa set of six experiments, 
to determine the double shear of steel rivets, such as would 
happen in drawing plates asunder when connected by a 
strap on each side. The plates used were }in. thick, with 
four rivets in each, with gin. and in. pan-headed and 
snap-pointed rivets. The holes were punched in the 
ey and drilled in the straps In two cases the plate 
roke across the rivet holes, and at a mean stress of only 
23°1 tons per square inch of sectional area. But from the 
other four tests, the mean double shear of the gin. rivet 
was found to be 161 tons, and the double shear of the fin. 
rivet, 21°2 tons, These figures are in exact proportion to 
the sectional area of the rivets, and they show that 21} 
tons may be taken as the unit for the double shear of a jin. 
steel rivet in steel plates, the stress for other sized rivets 
being proportioned to their sectional area. 
The next set of experiments made had reference to the 
frictional resistance of rivetted joints. 
lin. rivet. jin. rivet. 


With snap-head and point... ... ... ... 6°4 tons 4°72 tons 
With pan-head and boiler point ... ... 7°36 ,, “62 ,, 
With pan-head and countersunk point ... 8°55 ,, 6°25 ,, 
With countersunk head and point ... ... 9°04 ,, 495 ,, 
These results, as in the earlier experiments, are not in 


proportion to the sectional area of the rivets, but they go 
to show that on the whole the friction is greatest for the 
countersunk rivets. 


Mr. Wildish’s paper was followed by one by Mr. J. 
Milton, of Lloyds, entitled 


Some Nores on THE StreNGTH or RIvETTED JoInTs. 


In estimating the strength of the rivetted joints of 
boiler shells, the usual method is to calculate the propor- 
tion which the section of plate left between the rivet holes 
bears to that of the solid plate, and to consider this as the 
strength of the plate at the joint, also to calculate the sec- 
tional area of rivets ex to shear, and to ascertain 
their strength by crediting them with a certain strength 
per square inch to resist shearing ; then by comparing the 
result with the assumed strength of the solid plate, and 
with the strength of plate at the holes as obtained above, 
the strength of the joint is estimated. This method is 
only of value for comparing the strength of similar, or 
nearly similar joints, as in them it may fairly be assumed 
that the distribution of the stresses will be similar, and 
therefore their mean value will be nearly alike in all cases ; 
but when we come to compare dissimilar joints by the 
same rules we shall be led astray, for it will in general 
happen that the distribution of the stresses will be suffi- 
ciently different to make a marked difference in the actual 
strength. This method of examining the efficiency of 
rivetted joints, by calculations of their sectional areas only, 
_ led to the a of some rene of joints which have 

e appearance of possessing a amount of stren 
because they have proportionally larger areas of pore 
to be broken than ordinary rivetted joints, but the 
superiority of some of them, in my opinion, is not so great 
as their advocates claim for them. One very important 
point which is left out of consideration in these calcula- 
tions, and to which Mr. Milton’s paper was meant to draw 
particular attention, is the elasticity, or stretch, or yielding 
of the material due to the forces acting upon it, as this 
— considerably modifies the distribution of the stress 
on the different of the joint, and especially upon the 
rivets. It is well known that materials when exposed to 
direct tension elongate in direct proportion to that tension 
up to the elastic limit, and that, beyond that limit, 
especially in the case of mild steel, the elongation is very 
considerable. The following figures, taken from a di 
obtained by an automatic pet drome gery probe sere 
for such purposes by Mr. J. H. Wicksteed, of Leeds, show 
the elongation which takes place with mild steel before 
local thinning of the test piece takes place :— 


Stress per square inch Elongation of unit le: 
in tons. o- 

20 1 
25 3°5 
26 4°5 
27 aN: i. 
28 oe ae 
r  saimeeee Siu Tent? Sete tat 

Ult. stress 29°5 ... Ult. elongation 25 


Table II., for which he was indebted to Professor 


. | Kennedy, of University College, London, shows clearly 


the deformation of lin. steel rivets exposed to a shearing 
strain. 
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Memorandum of Tests of Shearing Resistance of Rivet Steel. 
Stress per square inch, | 343 | 344 | 345 | 846 | 847 | 848 

Ibs. | | 

0 00 0-0 0:0 0:0 0 0-0 

6,365 “010 | -013 | -016 | -022 | -055 | -O21 

12,730 “022 | 028 -030 | “034 | -066 | -032 
19,100 -034 | -040 042 | -048 | “078 | -043 
25,460 ‘055 | 060 | 060 | 071 | “091 | “062 
28,320 6; —|—|/—/j;—|-— 
31,830 “080 -086 | -082 | “091 | “113 | 083 
35,010 | —|;—-i-ji-—-|-_— 
38,190 “113 | +113 | -108 | “114 | +140 | -108 
41,380 41} — | — | — | — | — 
44,550 "168 | 152 | +142 | +170 | “171 | 1 
47,740 mo) —|—}|}—}/—1= 
50,910 "242 | -200 | -196 | -248 | -238 | -222 
54,110 ch aetatiee PNA eae 7s Spiel ey pee 
Breaking load per } Ibs. |54,110 54,930 55,240 52,830|56,666| 53,530 
square inch hem 24°15| 24°52) 24°66) 23°59] 25°29|-23°90 











The author then proceeded to show that in double and 
treble-rivetted seams the strains were not properly divided 
among the rivets, so that all took their fair share; and 
this he illustrated by numerous examples. In 1878, some 
treble-rivetted lap joints were made by Messrs. R. and W. 
Hawthorn, and tested by one of Lloyd’s surveyors, the 
joints being samples of those proposed for one of the first 
steel marine boilers made by that firm. The first joint 
was made with #in. plates, lin. rivet holes pitched 4fin. 
apart centre from centre, the lap of the plate being 10}in., 
and the distance between the rows of rivets being 3gin. 
The width of joint taken in all cases was such as to give 
three rivets in each row. This joint broke by sheari 
the rivets with a force of 157 tons, giving a mean srength 
of 22 tons per square inch. This result was unexpectedly 
low. The second joint was then prepared, having the 
same pitch and lap, but the rivet holes increased to lin. 
diameter. This also broke by shearing the rivets at a 
force of 196 tons, giving again a mean shearing strength 
of 22 tons per square inch. The third joint was then 
prepared with a reduced lap, the distance between the rows 
of rivets being 2?in. ins of 3gin. The rivet holes were 
a in in diameter to give each exactly 1 square 
inch area, but the pitch of holes remained the same, and 
the same description of rivets were used as in last experi- 
ment. This joint broke by tearing the plate at a force of 
225 tons, while the rivets, of precisely the same quality as 
those in the other joints, withstood a mean stress of 25 tons 
per square inch without breaking, thus showing that 
merely lessening the distance between the lines of rivets 
increased the average strength of the rivets—by rendering 
the stress more equally distributed among them—by more 
than 13 per cent. 


The discussions on these two papers were taken together. 
Professor Kennedy, of University College, called attention 
to the experiments he had made for the Institution of 
Mechanical Engineers. The most recent discoveries which 
he had made were that punching does not injure a soft 
steel plate, while drilling augments its strength by 10 to 
15 per cent. Close rivetted seams are stronger than those 
with -the rivets pitched far apart, because the metal 
between the rivet holes will bear a higher breaking strain 
than a similar section of the solid plate. The strength of 
machine rivetted seams was not greater than that of hand 
rivetted seams, but the plates did not slip on each other 
so soon. Therefore a machine-rivetted boiler would 
remain tight under strains that would set a hand-rivetted 
boiler leaking. Practically twice as much strain is required 
to make a machine-rivetted seam slip. There was asimple 
rule which was worth remembering : a steel or iron bar 
would stretch ‘3 of the 0°001 of an inch in a length of 10in. 
for every 1000 Ib. pull put on it. 

Mr. Daniel gave details of the case of the boiler men- 
tioned by Mr. Milton. It was made to Lloyd’s rules, and 
would not stand the test. As the boiler was all bolted up 
great loss would have been incurred by Messrs. Haw- 
thorn if the boiler were rejected, so all the holes 
were made larger, and in this way alone the strength 
of the sample joints tested was raised from 157 tons 
to 196 tons. The use of narrow butt straps asiill 
further strengthened the boiler. The pressure of the rivets 
may be regarded as constant, and the narrower the butt 
strap the higher is the load per square inch of surface, and 
the greater is the frictional resistance offered to the 
slipping of the plates on each other. After some remarks 
from Mr. Martell, Sir John Hay, and Sir E. J. Reed, Mr. 
West referred to the paper he read last year. He insisted 
on the necessity of experimenting on what might be called 
reciprocating strains where a joint is alternately pushed 
and pulled, as in the bottom of a ship, and he cited a 
remarkable instance where the rivets were all found loose 
at one side or the other of a number of transverse seams in 
the bottom of a ship which had met with tremendously 
heavy weather in the Atlantic. Mr. Kirk said that 
boilers were not free from reciprocating strains, as these 
were caused by expansion and contraction. The ultimate 
strength of a seam was of little importance to the boiler 
maker. We probably knew all that could be known in 
this direction. No doubt in old times boilers were over 
rivetted, but then they kept tight, and it was not a question 
of the strength of seams, but of their tightness. As to 
machine rivetting, he had found that the pull of an inch 
rivet was, at the most, ten tons, and it was quite useless 
to set up plates under a squeeze of seventy tons, the usual 
allowance for a lin. rivet, and then take the pressure off 
before the rivet was cold, as the plates would come apart 
and leave the rivet loose. Mr. W. H. White said that the 
thing to be sought was getting the maximum strength out 
of the minimum weight of material. He referred to the 
use of steel rivets. At first these could not be got, but 
they were plentiful enough now, and of excellent quality. 
The way in which rivets were put in exercised an impor- 
tant influence on the strength of the plate. Thus, he knew 
of one case in which a given length of seam, which ought 
in the testing machine to have stood twenty-eight tons, 

ve way at eleven tons, the steel plates being damaged 
* the faulty use of the snap in closing the rivets, All 
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experience went to show that the strongest and most 
trustworthy rivet was countersunk, and at Elswick they 
were using countersunk seams extensively. 


The next paper read was by Mr. D. Purves, of Lloyd’s, 


Ox THE Manvracture or Larce Foreines ror STern 
on FRAMES. ‘ 

e importance of having sound and reliable forgin; 
for stern se ah ee a Ba stated, be too me 
expressed upon those responsible for the construction of 
our merchant steamers, but it has apparently been over- 
looked in many quarters. In this paper he proposed to 
notice the a s of welding together the pieces which 
go to make up a frame, and also the positions in which the 
welds are placed, and would endeavour to point out what, 
in his opinion, are the advantages and disadvantages of 
the various methods. As these frames are too large and 
cumbrous to be forged in one piece, they are usually forged 
in separate pieces, which are afterw welded together, 
and as the welds are necessarily weaker than the solid 
forgings, it is well at the outset to have as few of them as 
possible, and to have those which are inevitable in the 
places where they are least likely to be strained. In 
a it is found necessary to make the frames in at least 

our pieces, and it is also found that four pieces are quite 
sufficient for even the largest frame, so that only three or 
four welds are necessary in any frame. One of the most 
common ways of making these till quite recently was the 
V-screwed or butt weld, in which the two pieces to be 
united are fashioned of an obtuse V, very often little 
better than a straight butt. They are then placed nearly 
in contact in the fire, and when they are raised to a weld- 
ing heat are drawn together by chains and screws. Such 
a weld with large masses cannot be perfect, as it is impos- 
sible to obtain sufficient power to draw the two parts 
together, for there can be no comparison between the 
closing effect of the static pressure. exerted by the screws 
and that due to the impact of the heavy blows of a steam 
hammer; and another fault in this kind of weld, as usually 
made, is that the V is not deep enough. Another kind of 
weld is the V weld hammered instead of being merely 
screwed. If V welds of any description are used, the 
length of the V on each face should not be less than the 
width of the piece to be welded, and the parts should be 
very carefully shaped before welding is attempted, so that 
they will, when brought together, e first closed at the 
root of the V. The cinder no chance of being shut 
into the mass of the iron as it has if the parts are so fitted 
as to be just touching all along, or if they are closed at the 
outside. If the me of the V is made more obtuse than 


indicated, the parts are not well closed together by ham-: 


mering, while if it is very obtuse the more they are ham- 
mered the less tendency there is to close them together. 
Another form of weld is the double-glut weld. this 
form each of the pieces to be united is shaped an obtuse 
V, so that when they are brought together they leave two 
openings, one on each side, which are filled with the gluts. 


One of these is usually, but not invariably, made consider- 


ably than the other. The ends are raised to a 
welding heat at the same time as is the glut piece, and 
when the first glut is put in place it is ek nll by atwo 
or three-shafted hammer. The frame isthen reversed and 


the other glut put in in a like manner. With this form of 
weld it is impracticable to use a heavy steam hammer, for 
when hammering is applied in such a case it is more a 
hammering tending to the separation than one tending to 
the mutual incorporation of the surfaces. When the 
wedge piece has become connected at a portion of its sur- 
face it is apt to be broken off from the first junction, and 
it may not be again brought into welded union with the 
butts. The surfaces of the weld ought further to be so 
disposed that the direction of impact of the hammering 
has a considerable component normal to the surfaces to be 
brought into union. There is also an objection to this 
multiplication of surfaces without a greatly increased area 
of effective section. In a transverse-glut weld each welded 
surface is less than the section of the post, and there are 
two pairs of surfaces to be made good. There is therefore 
more probability of having a defective junction, for unless 
both sets of surfaces are good neither is of value. A 
further form of weld practised in a few establishments for 
one of the welds of the frame isa scarph weld. This, if 
properly made and well hammered, cannot be improved 
ms and, in his opinion, the next best form of weld is 
the long V weld properly closed together under a steam 
hammer. He already stated that four, and only four, 
welds are requisite in stern frames, and he would now 
discuss their best position. In frames two welds are 
made in the upper arch of the frame, as shown on the 
diagram. These welds are often made too close to the 
large mass of metal in the posts. This mass must exercise 
' @ prejudicial effect on the temperature of one of the 
to be united, and it is practice to make them as far 
from the posts as possible. The same thing applies to the 
weld uniting the forward post to the keel-piece. The 
remaining weld is often made in the keel-piece itself. 
This is a most improper place for it; it should always be 
made in the after post, above the heel of the rudder. 
Many a steamer has lost her ag > ned through the 
failure of the weld in the keel-piece. en the foot goes, 
the post soon breaks off at the top of the screw opening, 
and the rudder goes with it. There is no reason whatever 
why keel-pieces should be welded in that place, and if it is 
but thoughtfully looked at for a moment, he believed no 
shipbuilder or shi wher would ever allow such a construc- 
tion to be siusiol ahem his interests are at stake. When 
the weld is in the keel-piece at the foot of the gap the 
bending moment acting upon it is, of course, the pressure 
of the rudder with a leverage, which is the length from the 
pintles to the centre of the weld, say from 2ft. to 3ft. On the 
other plan, when the weld is above the rudder-heel, the pres- 
sure is much less, and it acts now with only a few inches of 
leverage, and therefore properly made welds never give 
way there. The likelihood of failures is therefore greatly 
uced by this better disposition of the weld; but there 
§s another important advantage in having it at this place: 
it is above the rudder-heel, and even if the weld does give 





pag oa the rudder is still supported at the heel, and retained 
in 


1 : 

A good deal of discussion followed this paper; but it 
cannot be said that it advanced the existing knowledge of 
the subjectin anyway. The old old question of the value of 
different systems of welding was handled at great length, 
and with little profit to anyone. Mr. Hall, well known in 
connection with steel stern frames, said that the right 
thing to do was to get rid of welds altogether by using 
cast steel; but his remarks did not excite any enthusiasm. 

On Friday evening proceedings were resumed at 7 p.m., 
when Mr. Milton, o' Bloyd’s, read a paper “On the Efti- 
ciency of Marine Boilers.” This we shall publish in full. 

The discussion was begun by Mr. Kirk, who 
spoke in favour of small tes. Mr. Wright, of 
the Admiralty, referred to the use of forced combus- 
tion in ships of war, and stated that it involved a con- 
siderable waste of fuel, the consumption rising from 2 lb. 
‘ad indicated horse-power per hour without forced com: 

ustion to 24 lb. or even 2$]b. with it. The smoke-box 
temperature rose to as much as 1100 deg., and the tube 
ends no doubt suffered a good deal. It was much better 
to get a good draught by the use of fans than bya high 
chimney temperature. Mr. Seaton stated that he had a 
great deal of experience with all sorts of pressure, and 
that he held that 150 lb. was a limit beyond which it was 
useless to go. Indeed, the saving effected by going any 
way above 110 Ib. was not worth having; leakage became 
a great trouble at the higher pressures. As to the propor- 
tion which should exist between grate and heating surface, 
that he held was very much a question of the coal used. 
In some cases the heating surface was as much as fifty 
times the grate surface, and the result obtained was 
unsatisfactory, at least with semi-bituminouscoal. The tem- 
perature of the products of combustion was so much reduced 
that soot was thickly deposited in the tubes, and the boilers 
steamed badly and were uneconomical. Much advantage 
had been got by shortening grate-bars. He did not believe 
that a grate more than 4ft. long ever was properly fired. 
With triple expansion engines 15 indicated horse-power 
could be got per square foot of grate. He did not hold 
with closed stoke-holes to get forced draught. Any one 
who had seen the panic set up among stokers even in 
ordinary stoke-holes when a gauge glass gave way with 
high-pressure steam would understand how objectionable 
the closed system must be morally. After some further 
remarks from other speakers, and a vote of thanks had 
been proposed, Mr. Parker, of Lloyd’s, read his paper 
“On Experience in the Use of Thick Steel Boiler Plates.” 
We reproduce this paper in full in another page. It was 
the paper of the meeting, and the hall was crowded as full 
as it could hold, because it was in one sense a direct 
challenge to the steel-makers to give explanations. 

The first ker was Mr. Boyd, of the Wallsend Slipway 
Company, who had made the boiler which failed. He said he 
wanted the whole matter fully discussed, and would keep back 
nothing. The plate was heated before being bentina furnace, 
21ft. long by 7ft. Gin. wide, with the firing places A, B, C. 
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The plate was not cold when it had been bent, the rolls 
were very near to the furnace. Mr. Colville, who made 
the plates, introduced his manager, who read a lo 
explana‘ion of his views. At first sight the affair seem 
most mysterious, but he had no doubt that the true cause 
of the failure was that the plate had been spoiled by the 
way in which it was heated by Mr. Boyd. It was made 
from a 4-ton ingot, reheated and hammered down under 
a 12-ton hammer to a slab 10in. thick, which weighed 
about 7000!b. It was reheated and rolled off into a boiler 
plate. The heating furnace was not of the proper con- 

struction, and the plate had to be taken out 

vy 





and turned end for end, and it was heated 
after all, unequally, asin the sketch, where 
the dark parts show the hottest places. As to 
the question of the strength of the steel, 
ateel with a tensile strength of 34 tons to the 
( square inch was quite as trustworthy as 
30-ton metal. The proper way to make the 
heating furnace was as in the sketch, with 
a large number of grates 
opening into one hearth, 
so that the plates would 
be equally heated. 
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Mr. Denny held that {}777= 

there was nothing to od aaa = 

alarmed at. One swallow does not ¢>—|< 

make a summer, and the failure of one ©!—j # 
boiler did not mean much after all. ee 


Such an event proved the value of the 
hydraulic test, and that was a 
thing. There were no doubt peculiari- 
ties in thick steel plates, but would a 
reduction of ery we from 32 tons to 
30 tons get rid of them? He thought 
not. Let them have the strongest steel they could use, 
and not go back. He hoped that those present would sus- 
pend their judgment till they had the fullest information. 
Mr. Kirk held that this was a most interesting case. It 
was not, however, by any means the first plate that had 
given way. A few years ago 8 
notice, when a tube plate of steel cracked because it was 
struck with a centre punch and a hammer. A shell plate 
also gave way, apparently without any/ reason. It was 
soft ae Boyd’s plate was hard. His experience was that 
it made no difference; a hard or soft steel would give 
way. His own view was that this cracking of steel 











a case came under his own | of two 





plates was at present inexplicable. He did not agree 
with those who held that the plates were dragged 
asunder by the tensions set up in the plate. If so, 
there would be a reduction of area along the crack, 
but neither he nor anyone else had ever detected such a 
thing, neither did he think that the tearing theory was 
sound. He had done his best by wedging a cracked plate 
open to make the crack extend, but he could not succeed. 

ch crack took place suddenly, and went just as far as it 
meant to go at once and would not extend. There must 
be more carbon in thick F gay than thin to keep up the 
tensile strength. After all, as far as shells were concerned, 
cast iron would do as well for a boiler as it would do for a 
cylinder, so that they might have as high a tensile strength 
as they liked. The material for the-inside of the boiler, 
such as the furnaces and combustion chambers, was quite 
another matter. It could not be too soft and ductile. After 
all high carbon steel could not be very delicate. He took 
a bit of octagon tool steel and had each end screwed and 
fitted with a nut, he then had it heated red hot, put 
through a hole in a block of cast iron 5in, thick, screwed 
up the nuts tight, and left it to cool; when it was cold 
it was found that it had stretched ;';in. in 5in. This was 
done the second time with the same result. Now it was 
said that steel was very brittle at low heats; this certainly 
was not. As for thickness. and its influence, plates }in., 
jin., L}in., all would crack now and then. 

Mr. MacFarlane Gray said that Mr. Parker held that 
the plate went because it was of a steel so high in carbon 
that it would temper. Was it tempered in the boiler? 
That was a most important point. Again, he said that 
rs crack was near t . roe ya — Had it been 

amaged in forcing in the end, or the rivetting in of 
the end stretched fe? : 

Mr. Dick, of the Steel Company of Scotland, suggested 
that the crack was originally in the ingot. He called 
attention to the fact that if a test piece is broken slowly 
it will give a much better elongation and contraction of 
area than it would do if broken rapidly. He explained 
the whole occurrence by asserting that the steel had been 
worked at a dangerous temperature—nearly a blue heat, 
something a little over 250 deg.—at which its tensilestrength 
is raised three tons per square inch, with a great accession 
of brittleness. If the plate were suffered to cool, no harm 
would accrue; but to work it at a blue heat was to ruin it. 
As to carbon, a half-inch plate with “15 per cent. of carbon 
would stand 27 tons; while a plate 1}in. thick would only 
stand 25 tons. To bring a plate of this thickness up to 
32 tons it must have ‘22 to ‘24 per cent. carbon. 

Mr. Raylton Dixon said that if, when a plate was being 
rolled, the mill stopped, a chilled place would be made 
across it, and it would crack there. His experience was 
that steel plates always cracked across, and not longi- 
tudinally. 

Mr. Martell held that the discussion up to that point 
was most inadequate. There were plenty of steel makers 
present who held their tongues. He was convinced that 
the steel makers always know why plates cracked. He 
remembered a case when Mr. Denny had several plates 
cracked, intended for one ship; he went to Dumbarton 
and investigated the whole matter. He insisted on send- 
ing for the steel maker, who would not come. He—Mr. 
Martell—then declared he would not leave Dumbarton 
till he came, which he did at last. Mr. Martell “cornered ” 
him, and got out of him what he had done that made the 
plates break, and he promised he would not do it again. 

Mr. Martell evoked no small laughter by his speech. 
He did not succeed, however, in eliciting any more infor- 
mation. The general opinion among the steel makers was 
that the plate had been badly treated, and among the 
engineers that it had not. We have dealt elsewhere with 
this question. 

At a very late hour a paper by Mr. Joy on “ Valve 
Gear” was read. We must postpone our notice of this 
for the present. 








Giascow ENGINEERS’ AssociATION.—At the eleventh meetin 
of this Association a paper upon “‘ Hydraulic Hoists,” with specia 
reference to a patent by Messrs. Stevens and Major, of Battersea, 
was read by Mr. A. Wilson, C.E. The cage is mounted on the top of 
a solid steel ram of a length equal to the travel, the cylinder being 
at the same time carried down to an equal depth. e weight of 
the ram and cage must be counterbalanced if economy of power is 
to be obtained, and the balancing is to be effected by compressional 
forces. For this p a balancing cylinder is introduced. 
This balance quater tes an upper and lower compartment, 
with a piston or ram moving between them. The lower compart- 
ment contains i the same amount of water as the long 

linder of the lift, and this volume of water alternates between 
the lift cylinder and the balance cylinder, through a pipe connec- 
tion, so that when the lift cage and ram are up, and the lift cylin- 
der full of water, the balance ram is down and the lower portion of 
the balance cylinder empty, and when the lift ram returns, dis- 

lacing the water from its cylinder, driving it through to the 

ce cylinder, the ram of the latter is fo upwards. Now, it 

is clear that a heavy load attached to the balance ram will, under 
these circumstances, counterbalance the lift ram and cage, and 
that the balancing will be effected from below the lift ram, 
and will therefore be of a compressional nature. The counter- 
balance is made slightly lighter than the lift ram and cage, 
that the preponderance of the latter may always bring it 
to the bottom of its travel when the driving pressure is 
removed, To raise the lift, water under heavy pressure is intro- 
duced to the upper compartment of the balance cylinder, and, 
exerting a pressure on the ee of the balance ram, overcomes 
the slight preponderance of the lift ram, and also the resist- 
ance of the load in the cage, and the latter is therefore forced 
upwards, The removal of this pressure, by allowing the 
water to escape, allows the lift to descend. Should the 
valve-controlling gear fail from any cause, the ram can- 
not be driven out of the cylinder, for when the ram passes its 
proper limit, by virtue of its abnormal position it opens a free 
passage for the water, and this passage remains open till the ram 
returns, when the first downward movement again closes it. 
The variation, due to the immersion of the ram in the water in 
the cylinder, is compensated in the balance cylinder by the agenoy 
strangely-shaped levers carrying weights. The form and 

motion of these levers are so devised that the weights attached . 
exert an increasing downward on the balance ram as the 
lift ascends, and the amount of this increase of pressure balances 
the increased weight of the rising lift ram. The water used is not 

wasted. It is pumped from the pump tank into the accumulator, 

is forced by that into the balance cylinder, and is discharged from 

the latter into the pump tank, 


























Aprit 3, 1885. 


THE ENGINEER. 


259 








CONTRACTS OPEN—WHEELS FOR SOUTH MAHRATTA RAILWAY. 
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SOUTH MAHRATTA RAILWAY. 

Tue South Mahratta Railway Company requires 120 pairs | 
of wheels 153in. diameter, and axles 1}in. diameter, as shown | 
in the engravings. Manufacturers tendering should name ports 
of delivery. Specifications can be procured on payment of | 
£1 1s, Tenders to be in by 14th inst. to the company’s offices, | 
31, Lombard-street, E.C. 
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Tue Select Committee appointed to investigate the question | 
of the control, regulation, and | position of telegraphs, tele- 
phones, and other electric wires, have commenced their inquiry, | 
and already taken valuable evidence with respect to the rights 
and privileges of the Postmaster-General and the Various tele- 
phone companies. Mr. George Russell, Parliamentary Secretary 
of the Local Government Board, is the chairman of the Com- 
mittee, his colleagues being Sir J. McGarel Hogg, Sir Alexander 
Gordon, Colonel Tottenham, Mr. T, A. Dickson, Mr. Firth, Mr. 
E. Dwyer Gray—who has on several occasions raised the ques- 
tion of telephones in the House of Commons—Mr. C. Kennard, 
and Mr. McCullagh Torrens. The inquiry is one of widespread 
interest and importance, and each sitting of the Committee has 
drawn together a large number of Post-office officials, telephone 
promoters, and experts, and other persons concerned mainly 
with the commercial aspect of the subject. 

Mr. Robert Hunter, solicitor to the General Post-office, was 
the first witness examined, his object being to explain the 
powers of his department with regard to telegraphs, and its 
rights and attitude respecting telephones, and to make sugges- 
tions for an amendment of the existing law in both directions. 
He explained that the powers of the Postmaster-General and 
those of the telephone companies are based on an entirely 
different footing, the latter depending upon the general law, 
while the former rest upon special Acts of Parliament, viz., the 
Acts of 1863, 1868—transferring the tel hs to the State— 
1869, and 1878, Under the Act of 1863 } authorities had a 
power of absolute veto upon the erection of electric wires, and 
although the Act of 1869 gave the Post-office a monopoly of the 
telegraphs, it gave no special powers as to the erection of wires. 
But the Act of 1878 created a right of appeal from the veto 
of local authorities to a magistrate or a county-court judge, and 
from either to the Railway Commissioners. As the law now 
stands with regard to above-ground wires, the Post-office must 
obtain in towns the consent of the road authority and the 
consent of the private persons upon whose buildings it is pro- 
posed to make attachments; and further, if the line is to be 
carried on poles, the consent of the occupier of every house 
within 30ft. of a pole ; and in the country, in addition to these 
consents, the consent must also be obtained of the 
owners and occupiers of parks or pleasure grounds along 
the course taken by the wires. Although there is the right 
of appeal mentioned above, it seems that there is no appeal 
against a veto in respect to attachments on the erection of posts 
within 30ft. of a dwelling house. In recent times, and largely 
owing to the development of the telephone system, many difficul- 
ties have arisen, and with a view to simplifying the procedure and 
removing as many impediments as possible, Mr. Hunter offered 
various suggestions to the Committee, the principal of which 
were these:—(1) That a right of appeal should be given in all 
cases except with regard to attachments to private property, the 
Postmaster-General giving such notice of his intention to erect a 
wire as would enable all persons sufficiently interested to present 
their objections; (2) that such cases should be submi to the 
county-court for final decision, the appeal to the Railway Com- 
missioners being discontinued, it being considered unnecessary 
and merely Gee Soe to delay and expense; (3) that the pro- 
vision requiring the consent of occupiers within 30ft. of a pole 
should be repealed or amended 
such persons having an equal right to make objections with all 
other ms along the route of the wire. Private companies 
should, in his opinion, have the same right of appeal as the 
Postmaster-General with respect to overhead lines; but he 


greatly reducing the distance, 
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would make no alteration in the law relating to underground 
wires, except to the extent of repealing the appeal to the 
Railway Commissioners. In illustration of the difficulties with 
which the Post-office authorities had to contend, Mr. Hunter 
cited a number of cases which had been submitted to county- 
court judges under the Act of 1878, and he also stated that 
the Electric Lighting Act, 1882, absolutely prohibits the sus- 
pension of electric wires above ground along, over, or across any 
street without the consent of the local authority, and even 


| where such consent has been given, enables any individual to 
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— against the erection of such wire on the ground that it 
is likely to prove dangerous to the public. 

Mr. Hunter also explained the existing system in respect to 
telephone companies. These companies are licensees under the 
Post-office, and they are not entitled to any of the statutory powers 
at present possessed by the Postmaster-General, and have no more 
right than any private individuals to lay wires over or under 
any highway; and neither with nor without the consent of a 
local authority can they break up or otherwise interfere with a 
public thoroughfare in such a way as to cause a nuisance for 
any time whatever. In a town, the road authority is the owner 
of the surface of a street, and any unauthorised interference there- 
with can be proceeded against as a trespass; but it has been decided 
in regard to overhead wires, that a town authority having a 
right, under statute, over the streets cannot veto the erection 
of a wire across the road, if only that wire is not suspended 
from supports on the road, and if sufficiently high to avoid 
any possible interference with or danger to the public traffic. 
Rural authorities have no greater power than urban authorities 
in regard to overhead wires, so that unless nuisance or danger 
is created, such wires can be put up by telephone companies, 
but they have not the same liberty where a roadway is vested 
in a corporation or other persons otherwise than by Act of 
Parliament. Under various statutes special powers are given to 
local authorities for dealing with projections caused by the 
erection of wires, but these only apply where there is a nuisance 
or a probability of danger. Having thus indicated the general 
law as to telephones, Mr. Hunter mentioned that a number of 
corporations have obtained special Acts enabling them to lay 
down bye-laws for regulating the extension of telephones, and 
then he suggested that—subject to the proviso that both in 
regard to overground and underground wires for telephones the 
consent of the Postmaster-General must be obtained, and that 
the Postmaster-General should have power to veto any line 
likely to injure his wires, or to absorb space likely to 
be required for his use within a short time—all persons 
requiring or desiring to construct telephones above the 
| oa should have the same rights and powers as the 

ostmaster-General has, and also that the Postmaster- 
General’s licensees, but not other persons, should have the same 
rights as to und d wires as he possesses. In addition to 
the restrictions pi mentioned on telephones, it should be 
remembered that there is a further check in the fact that no 
telephone can be established without a licence from the Post- 
office, and that may be refused on many grounds without any 
simple remedy. Indeed, this fact has given rise to a great deal 
of the recent controversy and dissatisfaction on the subject of 
telephonic enterprise. 

Following Mr. Hunter, the engineer to the Post-office gave 
the Committee some information as to the nature and laying of 
telephonic and telegraphic wires, both overhead and below 
ground, and sho that the laying of lines underground 
involved a far heavier outlay than their erection overground. 
Further information on this point was given by subsequent wit- 
nesses, a8 will be seen later. 

The first witness examined with special reference to the 
telephone wires question was Mr. J. B. Morgan, the managing 
director of the United Telephone Company, and a director of 
several provincial telephone companies. The United Company, 


he explained, was founded in 1880, when the Postmaster- 
General granted a licence to the company to work telephones for 
thirty-one years within a five mile radius of the General Post- 
office. By a later licence, viz., in November last, this limitation 
of area was withdrawn, but in this as in the former licence the 
Post-office stipulate for a royalty of 10 per cent. on the com- 
pany’s receipts. The company at present has in London a 





central exchange, eighteen district exchanges, and an exchange 
for the Stock Exchange, the total subscribers being 3747, and 
the subscription being £20 a year for each customer, this sum 
covering everything that is necessary for workingand maintaining 
the telephone. They have 5000 miles of wires in the metropolis 
-—almost all overhead—and during the year ending with 
February last they sent 15,565,406 messages; the average cost, 
counting each communication as two messages, is slightly over a 
penny. Mr. Morgan gave similar iculars respecting the 
operations of various other telephone companies, such as 
the National, the Lancashire and Cheshire Company, &c., 
mentioning that the total revenue of all the companies 
was £250,000 a year; and, referring next to the position 
of these concerns, he explained that the Post-office licence 
did not allow any written messages to be delivered, the system 
being strictly limited to verbal communications. The companies 
were all registered under the Companies’ Acts, and had no 
compulsory powers, and therefore had to do their business 
entirely on sufferance, having to get permission, by payment or 
not, from owners to erect poles’ on or make attachments to 
private property, and being liable to be required to remove the 
wires if the owners objected to them. They, however, did run 
wires over private property without asking permission, just as 
the Post-office does; and in the same way they crossed streets 
without the permission of the local authorities, being advised 
by counsel that the local authorities cannot prévent their doing 
that unless the wires were so near the ground as to be dangerous 
to the public traffic. Some of the wires the company use are, 
as stated by Mr. Morgan, of such a nature as to require a strain 
of 800 lb. for a breakage, while others—phosphor-bronze wires— 
require a strain of 250lb. Their aerial cables contain from 
twenty to forty wires, and the cables, although suspended from 
suitable iron wires, are quite capable of sustaining their own 
weight. As already mentioned, almost the whole of the 
company’s wires are fixed above ground, and yet during 
five years’ working they have had no accidents causing injury to 
persons from the breaking of a wire ; indeed, they have had 
only three slight accidents, none of which was due to a breakage 
in connection with their telephone operations. Notwithstanding 
all the impediments under which they have laboured, the com- 
pany claim to have made such an advance that the telephone 
has now become indispensable to business men, and therefore 
greater facilities ought to be given tothem. On the question 
of underground as against overground wires, Mr. Morgan argued 
that this spread of the telephone, under great difficulties, con- 
clusively shows that there is no general objection to overhead 
wires, and that the difference in cost is immensely in favour of 
those wires—so much so, indeed, that it would be practically 
impossible to carry on an underground system. An important 
consideration, he observed, in this respect is that there being no 
collection or delivery of messages, every subscriber must have a 
separate wire from the nearest exchange, wherever the sub- 
scriber’s house or office may be. Therefore, although a number 
of wires may start from an exchange in a particular direction they 
begin to scatter and spread immediately, and finally there are as 
many different routes as there are subscribers. In this the 
telephonic system differs essentially from the telegraphic, 
and this very difference constitutes a strong case in favour 
of overhead wires, for while overground lines may be 
erected for £10 a mile, underground wires cost between 
£300 and £400 a mile. Besides that there is all the in- 
convenience to the public of the constant reopening of roads 
and pavements to get at the wires; and Mr. Morgan, speaking 
from the public point of view, as a member of the Liverpool 
Corporation, declared his conviction that in crowded streets such 
operations would prove actually dangerous, as well as incon- 
venient. On the other hand, he held, the wires could be and 
had been run overground without the slightest inconvenience to 
anyone, and without any interruption to traffic. There were a 
few underground wires in London, but they had not been satis- 
factory, partly because of the difficulty and trouble of getting 
at them, and partly because of the injurious effects on the wires 
of the underground damp. In any case, he contended, the 
company ought to have the option as to how they would lay 
their wires ; and he stated that if they were compelled to put 
all their wires below the ground, they would require further 
capital of between one and two millions, and then they would 
have to raise their subscription from £20 to £80 or £100 a year. 
But people would not pay that sum, and in the end the tele- 
phone system would be destroyed. As a further argument he 
mentioned that in America and everywhere else telephone wires 
were erected overhead, and he added that no attempt had 
been made by the Liverpool Corporation, or any other authority 
having the power, to cause the removal of overhead wires gn the 
ground of their being dangerous or a nuisance. With respect to 
the question of control, Mr. Morgan submitted that bye-laws 
should be drawn up by every proper municipal authority, to be 
approved by the Board of Trade, and that in the metropolis the 
thirty-eight different local authorities should agree upon one set 
of bye-laws and regulations in the same way. Hitherto the 
companies had not experienced any serious difficulty with town 
councils, but they felt there ought to be something like uni- 
formity of bye-laws, so that they might know what they had to 
comply with; and if that was effected they would not care much 
what the authority was. The removal of the limit of radius 
had been of great advantage, but the public at large were at 
present deprived of much of the benefit of the telephone through 
the obstructiveness of a small number of people, some of them 
being persons whose property was not even touched, but only 
crcssed by wires. They considered that, under proper regula- 
tions, they ought to be able to erect posts and make attach- 
ments where they considered them necessary; but they did not 
desire to obtain any prescriptive rights, but rather the contrary, 
so that owners should retain their proper rights. Incidentally 
in the course of his examination, Mr. Morgan stated that while 
the War-office had given the company some facilities for erect- 
ing overhead wires, the Office of Works had raised difficulties 
and the Admiralty had refused permission; and, further, that 
in connection with the Health Exhibition the company had had 
great difficulty because the authorities would not allow wires to 
be attached to or passed over some parts of the Museum build- 
ings. Their only reason was a simple objection to overhead 
wires, and the company were going through a similar experience 
with regard to the forthcoming Inventions Exhibition. 

Mr. Spagnoletti, telegraph engineer to the Great Western 
Railway Company, warmly supported the previous witness as to 
the convenience, safety, and economy of overhead wires, and 
the contrary in each particular with respect to underground 
wires. The great cost of the latter system would, in his view, 
render it commercially impracticable, and the present develop- 
ment of telephones was due to the ease with which the wires 
could be erected. He was unable to see what inconvenience 
would arise from wires passing over buildings, and modern 
improvements in appliances made it possible to suspend these 
wires with perfect safety. The Committee has not yet con- 
cluded the telephone part of the subject, and probably will not 
do so before the Easter recess, 
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THE NEW DEEP-WATER DOCKS AT TILBURY, 


(For description see page 262.) 
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DIRECT-ACTING STEAM PUMP. 


MESSRS. F. PEARN AND CO., MANCHESTER, ENGINEERS, 
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As the ability of English pump makers to meet the require- 
ments of the Government in connection with the Suakim- | 
Berber contracts has recently been brought into question, it will | 
be interesting to give an illustration of a set of pumps put down | 
abread by an English firm for doing precisely the work required | 
by the Government. The accompanying engraving represents | 
one of the pumps of the direct-acting type, made by Messrs. 
F. Pearn and Co., of Manchester, designed to sustain heavy | 
pressures, and specially constructed for one of the oil lines in | 
the Caspian, where pumping has to be done through many miles | 
of piping. In this type of pump special attention has been 
paid to simplicity of arrang t, accessibility of working parts, 
with general durability; and the cycle of operations may be 
described as follows :—The slide valve is worked direct from the 
pump crosshead by means of a lever carried on a fulcrum, to 
which lever are attached adjustable connections to actuate the 
slide valves, These are so regulated that the main valve closes | 
the exhaust port, slightly opens the steam port before the piston | 
reaches the end of its stroke, and also, by giving internal lap, | 
the piston is slowed down and thoroughly cushioned before the 
termination of the stroke. The steam in all clearances is thus 
compressed, thereby adding to the economical working of the | 
pump, and causing a sufficient pause to take place at the termina- | 
tion of each stroke, so that the pump valves are enabled to close | 
quietly. The anxiliary cylinder is only used to complete the | 
remaining stroke of the slide valve. Should the piston make a 
larger stroke than that adjusted for, steam is thrown directly 
on it, without the assistance of the auxiliary cylinder; 
the piston is thus effectively prevented {from running up 
to the covers, The auxiliary cylinder is made as a separate 
casting, and not, as is frequently the case, boxed up in the main 
cylinder. This important feature, taken in connection with the 
fact that the whole of the actuating gear is outside, and open to 
view, affords special facilities for examination and for ready 
adjustment to suit the various speeds. A perhaps more im- 
portant advantage than readiness of access, although this is at 
all times desirable, is that this arrangement meets one of the 
paramount requirements of shippers, where machinery is not 
always destined to be under the supervision of highly-skilled 
attendants; whilst with the working parts thus exposed to view, 
the risk of breakdowns through inattention is also considerably 
reduced. The sizes of the pump shown in the illustration are 
5in. diameter of rams, 18in. diameter of steam cylinder, and 
18in. stroke, which are precisely the dimensions of the pumps 
ordered in America for the Soudan, It may be added that when 
extreme steadiness and continuity of delivery is an essential 
requisite, so as to cause as little friction as possible in the 
delivery pipes, two of these pumps can be coupled together, each 
then accommodating itself to any varying pressure that may 
occur, This arrangement forms a duplicate plant, and either 
pump can be worked independently of the other. An advan- 
tage of this kind is particularly valuable in isolated districts 
where there are but few facilities for repairs; and pumps laid 
down on such lines as the above manifestly possess many strong 
recommendations for employment in the class of work contem- 
plated by the Government in the Soudan. 











VERTICAL COMPOUND ENGINE FOR ELECTRIC 
LIGHTING. 


THE construction of engines specially adapted for electric 
lighting has of late received considerable attention as a necessary 
consequence of the steady progress which electric lighting is, for 
many purposes, making, and the accompanying illustration 
represents a vertical compound of a new design recently intro- 
duced by Messrs, Deakin and Parker, of Manchester. One 
essential point in engines for this purpose is economy in the 
consumption of steam. Economy, no doubt, can best be 
attained by using high-pressure steam; but this in an ordinary 
engine would be extravagant. It is therefore necessary either 
to provide expansion valves, which involves a certain amount of 
complication, or else to compound with the view of securing 
the desired economy. The latter course is one which 
recommends itself as the most preferable, especially with 


high-speed engines, as the shock inseparable from the 
admission of high-pressure steam on to a piston is a 


source of danger and of undue wear and tear on all parts of the 
engine. For ordinary pressures of steam Messrs, Deakin and 
Parker make a very massive engine with large surfaces through- 
out, and their vertical compound may be described as the same, 
with a high-pressure cylinder set on the top of the low-pressure 
cylinder and separated by a distance piece, in character with th 

rest of the frame of the engine. The piston-rod is carried 
through, up to the high-pressure cylinder, and at its lower end 
is forged into a solid rectangular block, shaped out from the 





front to receive the crosshead brasses. The cap of the crosshead 
is formed of a steel plate, lipped over at top and bottom to span 
the crosshead and tie it firmly, The cap is held in place by two 
turned steel bolts, whose inner ends secure a cast iron slipper 
slide to the crosshead, the whole being bolted up close and held 
by lock-nuts. The crosshead pin is fast in the forked end of the 
connecting-rod, and is bored out hollow, and fitted with two 
lubricating cups at the ends. These cups are supplied with oil 
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MESSRS. DEAKIN AND PARKER'S COMPOUND ENGINE. 


from cups shown on the side of the frame, another similar 
cup at the back supplying the slipper slide with oil. 
The crank pin end of the connecting-rod is fitted with 
very large brasses of the marine type. The crank shaft is made 
of a steel forging, slotted out to form the crank, and finished 
bright in the webs, which also have a groove formed all round 
them to receive the wrought iron straps, which secure to them 
the cast iron balance weights; The crank - is bored hollow, 
and thus forms an oil chamber, from which small radial holes 
supply oil to the brasses, This chamber is fed by a brass ring, 
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into which oil is dropped from a fixed cup formed in the cap of 
the nearest main bearing, the oil being fed into the chamber by 
centrifugal force. These engines are in all cases fitted with two 
fly-wheels, so as to balance the rotating shaft and ensure steady 
running, without great weight. Both cylinders are provided 
with draw cocks and copper pipes, and clothed with silicate 
cotton, and finished with teak lagging bound with brass bands. 
The ends of the steam chests, as well as the pipe from high to 
low-pressure cylinder, are also clothed in the same way. One 
excentric operates both valves, carried on one steel spindle, but 
joined at a point between the two cylinders in such a manner as 
to facilitate the removal of either valve separately. These 
engines are governed by Messrs. Deakin and Parker’s Acme 
governor, which was recently described in THE ENGINEER, and 
one feature in this governor that is especially valuable for 
electric lighting is the speeder, by which the engine can be varied 
10 to 15 per cent. from the speed at which it is constructed to 
run, so a8 to eliminate errors as to speed arising from slip of 
belts or slight variations in sizes of pulleys or other causes. 
Several of these engines, which run up to the high speed of 210 
revolutions per minute, are now at work in Manchester and 
other towns, driving electric light installations, and they have 
given every satisfaction, both as regards economy and steady 
running; whilst the small space occupied by the special arrange- 
ment of the engines is a very considerable recommendation in 
crowded business centres. 








THE GRIPPER LOCK NUT. 


THE accompanying engravings illustrate a new form of lock 
nut, patented by Mr. J. Heap, the one as applied to fish plates, 
and the other for ordinary work. The nut, whether hexagonal 
or square, is provided with a conical base, which, being split 





. 


causes that part of the nut to grip the bolt tight, in propor- 
tion as the nut is tightened. It is made by Messrs, Shepherd 
and Ayrton, of Longsight, Manchester. 








Beician IRON MANUFACTURE.—The iron trade of Belgium is 
becoming more and more dependent upon imported ores. The 
total quantity of such ores used in Belgium in 1883, according 
to the British Iron Trade Association Report, by Mr. Jeans, was 
1,641,515 tons, against a consumption of only 192,308 tons of home 
ores. The output of the latter has decreased from a total of 
527,300 tons in 1874, to one of 216,490 tons in 1883. The imported 
ores are chiefly received from the adjoining Grand Duchy of 
Luxembourg and the Bilbao district in Spain. The total produc- 
tion of pig iron in 1883 was 783,433 tons, against 726,946 tons in 





the previous year. 
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TWIN SCREW TUG-BOAT AMERICA, 


MESSRS, COCHRAN AND CO., BIRKENHEAD, ENGINEERS. 
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SECTION AT SCREWS 











STEEL TWIN SCREW STEAMER AMERICA. 
THis steamer, the property of the Autofagasta Nitrate Com- 
pany, of South America, was, with her machinery, designed by 
Mr. J. F. Spencer, M.I.C.E., and built under his superintendence 
to the order of Messrs. Anthony Gibbs and Sons, of London, 
by Messrs. Cochran and Co., of Birkenhead. Her daily work 
is communicating between the pier at Autofagasta and the 
ships at the anchorage, towing to and fro a number of cargo 
lighters containing about 30 tonseach. The speed, light, is 
stated to be 10 knots, and, when towing, is regulated by the 
number of lighters in tow and the heavy swell prevailing on the 
coast. The reports received from the officials of the company 
have been very satisfactory, the engines requiring about half 
the fuel of the boat she replaced, and giving greater power and 
speed. This improvement is chiefly due to the higher pressure, 
compound arrangement, and surface condensation. The special 
features embodied in the designs are :—(1) The double bulk- 
heads allowing the shipment to be made in three water-tight sec- 
tions; (2) the relative positions of the high and low-pressure cylin- 
ders; (3) the avoidance of link motion and double excentrics, by 
reversing the excentrics on a spiral sleeve on the crank shaft; 
(4) the concentration of the starting and steering gear in one 
cast iron standard placed on deck close to the towing hook, thus 
enabling one man to steer, work the engines, and attend to the 


tow rope. 
ng overall .. = he iy Oin. 
. between perpendiculars 57ft. Oin. 
Breadth ——~ be ss # 12ft. Oin. 
ent = ——— oo oo Sft. 10in, 
0. SEES = nn on oe oe ce cp oe | Te GR 
Hull :—Built entirely of steel, with double bulkhead. 
Engines :—Two pairs inverted direct-acting compound 
surface-condensing. 
Diameter of high-pressure cylinders oft. 7 
do, low ” ” Oft. 14in. 
Oe en ee ae eee lft. Qin. 
Diameter of crank shaft (steel) .. .. .. .. .. Oft. Sin. 
do. propeller shafts, manganese bronze .. ft. 33in. 
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do. steam pipes .. Oft. 1}in. 
Travel of steam valves .. .. .. Oft. 2gin. 
Diameter of valve spindles(steel) .. Oft. lin 
do. feedpump .. .. .. Oft. 1}in. 
do. air pump yet Oft. 6in. 
do. circulating pump Oft. 6in. 
Stroke of pumps .. .. .. .. oft. Sin. 
Cooling surface in condenser .. 196 sq. ft. 
Propellers :— 
Diameter .. .. Te 4ft. Oin. 
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Surface of each propeller .. ., .. ». +s «6 o 58q. ft. 
Four blades 
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SECTIONAL ELEVATION 


Boiler—Length .. .. .. 4. Sft. 6in. 
Heating surface(total).. .. 7 sq. ft. 
DEED. 0g). 00 inn ne 15 sq. ft. 
Working pressure.. .. . 90 Ib. 


We illustrate these engines above and on page 264. They are 
«worth the attention of engineers, because they have been 
designed by Mr. Spencer and built by Messrs, Cochran. 








THE TILBURY DEEP WATER DOCKS. 


In THE ENGINEER of the 23rd of September, 1881, when 
these docks were in the “ paper stage,” we gave a short account of 
what it was proposed to do, and of the general character of the 
works, We now publish an engraving giving a bird's-eye view 
of the works as now being carried out, a large proportion of the 
work having been done, and showing that the original plans 
have been adhered to. The first turf was cut 8th July, 1882; 
the work is being carried out by the East and West India Dock 
Company. Contracts for the work were let to, and commenced 
by one firm of contractors, but they are now being carried out 
vigorously by Messrs. Lucas and Aird, under Messrs. Manning 
an ines, MM.L.C.E., who are the engineers of the under- 
taking. The entrance, which will be 100 yards wide, is opposite 
Gravesend. This leads into a tidal basin where ships can enter 
at all states of the tide and discharge their passengers close by. 
the large hotel, which is now being built. The entrance lock 
is 80ft. wide, with walls composed of Portland cement concrete, 
faced below water with stock brick, above water with blue 
brick. The quoins and pointing cills are all of Cornish granite. 
The gates are of wrought iron, and are being made by Messrs. 
Clayton and Co., Preston. A special arrangement is being 
adopted to carry the centre of gravity of gates over the centre 
of the rollers, the latter being large, and mounted in such a 
manner that they may be raised to the top of the gates, with 
their bearings for inspection and repair, and so that they may 
be adjusted so as to carry each their due load, and to trim the 
gates. These will be worked by hydraulic rams placed in a 
horizontal position. All the hydraulic machinery will be 
supplied by Messrs. Armstrong and Co., with the exception of the 
cranes, which are being made by Messrs. Walkerand Co., of Leeds. 
To the east of the lock are four large graving docks, the walls 
of which are built of concrete faced, where there is no wear 
and tear, with steck bricks. The altars are of York 
stone with blue bricks at the back. A timber coping 


will run round the graving docks, with eye bolts let in 
every few feet. The flooring of graving docks will be of pitch 
pine, and a dry pathway will lead round bottom of docks, to 
enable captains of vessels to examine the ships’ bottoms without 
wetting their feet. The graving docks will be filled, either from 
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the tidal basin or main dock, through largeculverts, through which 








they can also be run out to low water. The remaining water 
will be pumped out by large centrifugal pumps—a notice of 
which appeared in THE ENGrNeer, vol. lviii., p. 452, There will be 
one pump to each of the four graving docks, two of their 
suctions being 7ft. in diameter and two 6ft. diameter. These 
pumps are so arranged that any can be made to pump any one 
dock, so that it will be impossible for any delay with the work 
in docking. To save pumping, there is a system of levelling 
culverts running from the bottom of each dry dock, so in the 
event of a vessel in No, 1 dry dock having finished repairs, and 
wanting to go out, and a vessel wanting to be docked in No. 4 
dock, a large amount of water from No. 4 can be run out at low 
tide, and nearly all the remainder can be run off into No. 1, thus 
saving a large item in the cost of pumping. 

There will be three caissons to the large and three to the 
small graving docks. These are built by Messrs, Green, of 
Blackwall. There will be three stops for the centre caisson, to 
enable the length of the dry docks to be altered to suit the vary- 
ing lengths of vessels, They are ship caissons, worked with 
air chambers and water tanks, to prevent their jumping. The 
cloughs of the graving docks will be worked by hand, so as to 
avoid the results of accidental leakage of water under pressure 
past the valves of a hydraulic ram, and thus lifting the cloughs 
at a wrong time. The walls of the main and branch docks are 
similar to those of the lock, but with the exception that below 
water they are faced with fine concrete, instead of stock brick. 
The copings will be of granite. There will be a series of sheds 
down each jetty, and movable hydraulic cranes will run up and 
down the quays. 

The hydraulic machinery will be worked from the engine- 
house at the north end of the docks. There will be three pairs 
of compound engines, made by Messrs. Armstrongs, and the 
pressure pipes from these will make a complete circuit round 
all the dock walls, There will be a new station on the London, 
Tilbury, and Southend Railway close by the engine-house, and 
those using the docks will walkalongan overhead gangway over the 
various lines and down brows leading to the various docks. The 
goods will be brought by rail at the north end of the ground by 
a short length of railway now being made. Twocanteens are being 
built, which will make ample provision for those using the docks. 

A large quantity of the work, of which this isa brief account, 
is in a very forward state, a — number of men and 
plant being employed. The works are of unusual magni- 
tude, and hes are many features in the construction of the 
walls, the arrangement and proportions of the culverts, the 
arrangements for controlling the level of the water in the docks 
and for pumping by any or all of the machinery from any of 
the docks, and of many other interesting engineering features, to 
which we shall refer more in detail at a future time, 
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RAILWAY MATTERS. 


A LARGE number of signal lamps are being fitted on the Great 
Western Railway with electric lamps. 

THE Great Western Railway Company is about to construct a 
subway from Praed-street station to Paddington station. 


On the 22nd ult, the new system of checkin ngers’ luggage 
from New York to stations on the Midlan Railway came into 
operation. 

For the Suakim-Berber Railway Messrs. Hulme and Lund are 
working nearly night and day on some large pumps for this line, 
These pumps are of a heavy description, 

THE new railway station just built at Chatham for the London, 
Chatham, and Dover Company was opened on Sunday. Messrs, 
Naylor and Son, of Rochester, were the contractors, 

Tue Council of the Birmingham and District Railway Rates 
Association resolved on Tuesday that traders should take no part 
in a Rates Commission until the new Bills were either withdrawn 
or rejected, 

THE Caledonian Railway Company is about to construct a line 
of railway from its Airdrie branch to Gartness, and another 
line from the same railway to Chapelhall, with branches to Calder- 
bank and Chapelhall Ironworks. 

For the Suakim-Berber Railway, Messrs. Aird, of Great Bridge 
are now executing an extensive order for high-pressure tubes an’ 
fittings. These tubes are geen 3in. and din. lap-welded, and 
each tube is tested to 1200 lb. pressure per square inch, 

TueEshortsighted parsimony of the Governmentinrailway engineer- 
ing works has often been productive of great losses, but seldom has 
it been more evident than in the utter folly of stopping the construc- 
tion of the eee Railway. This has now me Pcie f 
sroerent, but luckily a good road has been made through the Bolan 

ass. 


THE Chicago, Milwaukee and St. Paul Railroad Company is 
about to undertake an ees hich will rival that famous one 
of the Chicago and Rock . It intends to build a bridge 
across the iets, which, it is claimed, will be on a more magni- 
ficent scale than the one already constructed by the latter corpora- 
tion at St. Louis, ’ 

Tr is stated in Adelaide and in Victoria that the construction of 
the overland line of railway is to be pushed on as a as pos- 
sible, and expected to be finished by about the time the South 
Australian line to Border Town was completed, or at all events by 
November, 1886, The contractors for the last section of the latter 
line hoped to conclude their contract by about June, 1886, 


In concluding a 8 on a very destructive collision which 
occurred on the 3rd of February at 

the London and North-Western rary A Colonel Rich says :—‘ 
would also strongly urge the desirability of mineral and goods 
trains being provided with more brake er. All engines, goods 
as well as passenger engines, should be fitted with brakes.” 

Tur Government have granted a loan of £400,000 to Cape 
Colony for the construction of a railway from Hope Town to 
Kimberley. This line will afford very great help to the develop- 
ment of the colony, and will save the Government £2000 a month 
if the Bechuanaland operations are continued. The length to be 
covered is seventy-four miles, and it is thought the line can be in 
operation in eight months. 

THE Midland Scotch express was delayed over two hours and a- 
half on Wednesday morning near Leicester on account of a London 
and North-Western goods train having caught fire at Market 
Harboro’ Junction. Two large trucks of straw became ignited, 
and burnt with such fury that all traffic was blocked, both on the 
North-Western and Midland lines, The wagons were isolated, 
and the fire burnt itself out. No one was hurt. 

On the Western State Railway of Austria extensive experiments 
were ‘made in 1883 in reducing passenger fares. The result was 
that the total nger traffic increased 25 per cent. and the gross 
passenger receipts 44 per cent. But this slight increase in receipts 
was more than balanced by the increased expense of handling so 
large a traffic. On the whole, the reductions paid on the suburban 
traffic, but involved a loss on the long distance traffic. 

At the annual meeting of the Birmingham Chamber of Com- 
merce last week Mr. H. W. Elliott remarked that they did not 
desire the railway companies to sacrifice themselves for the interests 
of traders; but hey did ask them to consider the state of things at 
present existing as compared with those which existed forty years 
ago, when the railways were first becoming the means for the 
transport of goods and the great carriers of the country. 

In 1884 the total receipts from the New South Wales railways, 
including tramways, were £2,302,013, an advance upon 1883 of 

221,011. The estimated receipts for 1885 are £2,750,000. During 
the past year the train mileage run over 1480 miles of line in opera- 
tion was 7,500,000. This year the number of milesin operation 
will be 1750, or 270 in excess of 1884; and the extra train mileage 
will be 1,900,000. The expenditure in 1884 was equal to 4s. per 
train mile, but provision has been made to make the expenditure 
for 1885 3s. 104d. per mile, showing a reduction of 14d. per mile, 
equal to £55,000. 

A LARGE union goods station is about to be constructed in Berlin, 
devoted entirely to the handling of goods under custom house 
supervision, The arrivals by railroad of dutiable goods in transit 
amount to 60,000 tons annually, besides large quantities to be held 
in bond, and there are large shipments of manufacture for export 
under through bills of lading on which the Government page draw- 
backs. The old accommodation is quite insufficient. e new 
buildings and yards in the north-west quarter of the oo cover 
an area of nearly 200,000 square feet, and will have direct com- 
munication with the river Spree, as well as with the Junction 
Railroad, 

THE Bill promoted by the Birmingham Tramways and Omnibus 
Company, the object of which was to get powers to reconstruct 
their lines upon the narrow gauge system, has been rejected by the 
Standing Orders Committee of the House of Commons on the 
ground of informality in lodging it. Our Birmingham corre- 
spondent says, ** As the present lease of the company expires this 
summer before a further Bill can be promoted, the Corporation 
of Birmingham will be free to reconstruct the lines and it such 
leases or running powers as they see fit. This action of the Com- 
mittee of the House has increased the p: ts of the London Cable 
Company, who it will be remembered have offered to lease the 
tramways from the Corporation.” 

THE number of railway accidents in America recorded in each 
month of the past twelve years has been:— 


— 




















1878 1874 1875|1876 1877/1878 1879 1880 1881 1882 1883|1884 
January... 178 108 181} 60) 147) 75 118, 62 223, 187| 168) 147 
February .. 138, 90 211) 91, 56} 67; 88 64,149 89 184) 110 
March .. 112) 88 122) 109) 58 49) 61; 65 118, 99 142) 115 
April .. 101) 59 60) 56} 69; 46, 50 71) 63 81 106 
May 79 89 54) 64) 46 50) 87, 46° 85 94 120) 7 
June 90| 83 61) 52) 49) 56) 64 56! 78) 72 91) 7 
July 64 78) 79) 58 54 81 78) 102, 92 119) 89 
August 150! 78) 114) 78! 98| 75) 79 112 129 189 144) 89 
September 106 89 116) 106) 84 76 78 124 144; 158 158) 100 
October 88 81, 88} 108} 82) 61 104, 120 181 136 174) 105 
November 76 82 87; 96) 83, 68 86) 145 138 125 122) 96 
December .. 80 74 84 88) 66; 63, 69, 185 113 148 112) 105 
Year... ..|1288, 9801201] 982| s91| 740, 910.1078 1458 1365 1640,1191 





During the twelve years covered by the table above, the railway 
mileage of the United States has increased from about 70,000 to 

23,000 miles; and an increase in the number of accidents might 
naturally be looked for with so great an increase of mileage. 7 
accidents should follow the mileage in direct ratie is not, however, 
to be expected, 


hton Buzzard station, on 77 


NOTES AND MEMORANDA. 


DvnrinG February only 10 per cent. of the water supplied to 
London came from the chalk wells, 

In Greater London last week annual rates of 32°7 and 21°7 per 
1000 of the population were recorded. 

THE luction of coal in Belgium, in 1884, is provisionally put 
' at 18,300,000 tons, against an ascertained production of 18,177,754 
tons in 1883, 

THE production of pig iron of all kinds in the United States, in 
1884, has been estimated at 4,200,000 tons, as compared with 
4,595,510 tons in 1883—a decrease in 1884 of 395,510 tons. 

THE regulations made under the Metropolis Water Act make it 
necessary that lead pipes should be of the following weight :— 
fin. diameter, 5 lb. per lineal yard ; 4in., 6 lb.; §in., 74 lb.; fin., 

Ib.; lin., 12 Ib.; 1}in., 16 Ib. 

THE highest flood state of the river Thames at West Molesey 
during February was 3ft. Gin, above summer level mark, and the 
lowest was lft. 3in. above that mark. The rainfall at West 
Molesey during the month was 2°32in., the rainfall during -the 
whole of the year 1884 having only been 15°06in, 

THE deaths registered during the week ending March 28th in 
patie Pee great towns of England and Wales corrésponded to 


an annual rate of 23°2 per’ 1 of their te Ly rapa 
which is estimated at 8,906,446 persons in the middle of this year. 
The six healthiest places were Portsmouth, Derby, Bradford, 


Brighton, Bolton, and Birmingham. 

In London last week 2537 births and 1734 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 
21°4 in each of the two preceding weeks, rose to 22°2, and exceeded 
the rate in any week since the end of January. During the first 
twelve weeks of the current quarter the death-rate averaged 21°6 
per 1000, against 24'2, the mean of the rates in the corresponding 
periods of the nine years 1876-84, 

THE number of miles of streets which at present contain mains 
constantly , and from which constant supply can be given, 
and upon which hydrants for fire purposes could be fixed, in each 
district of the metropolis, is as follows :—Kent, about 85 miles ; 
New River, about 230; East London, 120; Southwark an 
Vauxhall, 130; West Middlesex, 92}; Grand Junction, 74; Lambeth, 
178; Chelsea, 714, making a total length of about 981} miles, 

THE total quantity of coal produced in France in 1882 has been 
returned at 20,046,796 tons, in addition to which lignite to the 
amount of 556,900 tons was likewise obtained. The men both 
above and below Foy employed in the extraction of this quan- 
tity numbered 108,269, of whom 30,458 were employed above, and 
,811 under the surface. The number of collieries at work in 
oy ty 252, and of lignite workings there were 56, making a total 
0! \ 


THE Board of Trade have received, through the Secretary of 
State for Foreign Affairs, a copy of a despatch from her Majesty’s 
Legation at Berne, —- a decree of the Swiss Federal Council 
in regard to the control and warranty of manufactured articles of 
gold and silver. This decree provides that the standard designa- 
tions marked at the Swiss Assay-offices on gold and silver work 
are to indicate in decimal fractions the degree of fineness of the 
metal as shown in the degree. For gold, however, there may be 
admitted the following carat marks :—18 ‘‘ karats,” or 72-18k., for 
the standard 0°750; 14 “‘karats,” or 56-14k., for the standard 

"583. To facilitate the introduction in Switzerland of the 
decimal or millesimal marking, existing marks are also to be 
allowed until the 30th of June, 1885. Copies of the marks may 
be seen at the Harbour Department of the Board of Trade on any 
weekday between the hours of twelve and four. 


Mr. Tuomas Kay, of Stockport, lately read a paper before the 
Manchester Literary and Philosophical Society in which he sug- 
gested a method of making sea-water le se peeiatiatinn, He 
suggests that every ship’s boat should be supplied with a quantity 
of citrate of silver, which should be used for precipitating the 
chlorides, leaving the sodium, potassium, magnesium, and other 
constituents in solution as citrates. The solution would be similar 
to ordinary effervescing draughts after the gas has escaped; it 
would be slightly aperient or slightly diuretic if taken in too — 

uantities, but still suitable for moistening the parched mouth. 

he expense of the silver would be but a small addition to the 
capital sunk in a ship, and the interest on it would be a small 
insurance premium against thirst in case of disaster. The value of 
the silver would not decrease, and could always be i if 
disaster did not occur. The scheme seems practicable if the solu- 
tion of citrates is sufficiently weak to be potable; only experience 
can prove this. The silver, being very portable, not cally identified, 
and easily reduced to metallic silver, would offer great temptations 
to petty larceny. 

SomE interesting mementoes of the siege of Gibraltar have just 
been landed at the Royal Arsenal, Woolwich, from her Majesty's 
storeship Wye. They consist of three guns and a mortar, which 
have been recovered from the French and Spanish ships sunk in 
the bed of the Mediterranean. These vessels were no doubt sunk 
5 A fire of the British under General Elliott, between the years 
1779 and 1783, They are in a very fair state of preservation. Two 
of the guns, which are about 9ft. long, and of 6in. and 8in. bore 
respectively, have on the breech a shield bearing a cross, the whole 
surrounded by a wreath of laurel leaves. On the cascable of one 
of the guns is a griffin with extended wings and claws, there being 
a band of ornamental griffins round the m » and an eight- 
pointed star on the chase. On the breech is the ntation of 
@ man’s face with a moustache, the mouth forming the 
touchhole, These guns no inscription. The third gun isa 

brass 9-pounder, and has the words ‘‘ Le Flambeau” on the 
chase, and round the breech is a partly-effaced 
the words “ le 17 x bre 1767 
Commisre des fontes de ”—remain legible. mortar is of brass, 
and is highly ornamented. On the breech isa shield surmounted 
& crown, and surrounded by field-pieces and trophies of war. 
war trophies thus singularly recovered after great lapse of 
time have been gm home by order of her Majesty’s Govern- 
ment, — preserved as mementoes of one of the greatest sieges 
on record, 


“CHEMICAL Changes which eee the Hardening of 
Hydraulic Cements,” forms the subject of a paper by H. le Chate- 
lier, in the Bull. Soc. Chem., 42, 82-89. The setting of hydraulic 
cements is the effect of the isation of dissolved substances ; 
in ordinary mortars the act of drying in addition plays a part, The 
most important body concerned in the hardening of hydraulic 
cements is the compound CaO.Si0,+2°5H,O0—this formula has 
not been obtained by analysis, but by analogy with the crystallised 
— BaO.Si0.+3H,O—which is decomposed by water into 
free lime and a salt of silicic acid (2Si0,.CaO+Aq.?); by carbonic 
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acid and water into silica and carbonate of lime. The first decom- 
ition is arrested when the water contains 0°052 per mil. of lime. 
e formation of this silicate by hardening is produced either 


cates richer in lime, or perhaps by simple hy 

anhydrous d. The of lime with oxide of iron 
or alumina which can exist in water in presence of excess of lime 
have the formula R.O;.4Ca0.12H,O (R=Al or Fe), and are split up 
with water alone; but decomposition stops in presence of water 
containing, at 15 deg., ‘225 and 6 mil. of lime respectively. 
Tron and alumina are important as fluxes in ——e the mortar 
by bringing the silica into combination with the lime. The absorp- 
tion of carbonic acid is of no moment in the hardening of cement, 
calcium carbonate always forming a superficial layer. This layer 
is, however—as remarked in the Journal of the Society of Chemical 
Industry—important, for, as the carbonate gives up a minimum 
quantity of lime to water, the durability of the cement is thereby 
increased, ty Pate 
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MISCELLANEA. 

THE King and Queen of Belgium will open the Antw 
Exhibition on May 2nd. ag 

A GAs explosion occurred in a collie’ 
Indian territory, on Friday last, and kill 
all eleven persons, 

THE Wirral and Birkenhead tural Society’s show will be 
held at Birkenhead on the 17th, 18th, and 19th June; nearly £1000 
are offered as prizes. 

THE American Naval Appropriation Bill provides 1,780,000 dols. 
for the completion of a steel cruiser of not less than 5000 nor 
more than 6000 tons displacement, and armament therefor. 

SOUTHAMPTON is waking up. The Corporation have approved of 
a recommendation to lend to the dock company nearly a quarter of 
a million of money for the construction of — water docks. 

THE Washington monument is reported the Scientifio 
American to be in danger of falling. The area of the foundation, 
exclusive of a space in the centre not directly loaded, is given as 
8277 square feet, but even with this area the load is said to be 
11 tons per square foot without wind. 

NEGOTIATIONS are almost completed for the purchase, by the 
War-office, of the Sparkbrook factory of the National Arms and 
Ammunition Company, Birmingham, which went into liquidation 
three years ago. The Government repairing factory in Bagot- 
street, Birmingham, is inadequate to their needs. 

THE Comptroller of the Bridgehouse Estates announces that on 
and after Monday, the 13th inst., London Bridge will be partially 
closed for the = of re-paving. During the execution of the 
work provision will be made for keeping open two lines of traffic, 
one leading to the City and the other to Southwark. 

A SERIOUS colliery explosion occurred on the 27th ult. at Dom- 
brau, in the coal district of Ostrau, Moravia, not far from Karwin. 
The number of deaths reported is forty-one. The Times Vienna 
correspondent remarks that this new di verifies the observa- 
tions recently published by the eminent geologist, Rudolph Falb, who 
asserted that colliery explosions usually coincide with earthquakes. 


THE Electrical World says it is asserted that refined petroleum 
in tin cases exerts an influence on the compasses of a vessel equal 
to the same quantity of iron or steel. The masters of the German 
ship J. Weisselholm and the schooner Maggie Dalling have sent in 
reports confirming the above statement ; and in the latter case the 
captain asserts that his vessel went ashore through an error caused 
by cased petroleum. What do the marines think of this? 


A COMPANY is being formed for the manufacture of Dement’s 
printing apparatus, by means of which two operators of machines 
can print, space, correct, and justify matter dictated from shorthand 
notes. The first machine consists of a form of type writer which 
prints on a strip of paper, which passes to a second operator who 
cuts it, corrects and justifies, and makes up into =a which are 
laid down on stone. The process is said to be very rapid, and specially 
suited for law reports and similar work. 


TRADERS in North Staffordshire view with suspicion certain clauses 
in the Manchester Ship Canal Bill. It appears that in dealing with 
the waterway passing through Runcorn and Ellesmere Port, the 
promoters to obtain powers which it is believed will enable 
them to impose a toll upon the importation of raw materials and the 
exports of manufactured goods, where none now exists. The pro- 
moters state that the clause has been misinterpreted; but the North 
Staffordshire Chamber of Commerce has appointed a committee to 
watch the Bill, 


THE Melbourne Leader says :—‘‘ We are told that the new mallee 
roller is fast making its way among the holders of the mallee, and 
appears to be a decided success wherever tried. tr. J. Keyte, 

+ Arapiles, is using one on his block that he had made to 
order, weighing over three tons. He has already rolled down 300 
acres, and so well has it been done that he intends clearing more 
land after the busy season is over. Not only does the roller break 
down the satis, bos the rabbits flee before it. After a period the 
broken mallee can be burnt, and thus serves the double purpose of 
— the land from scrub as well as destroying a vast number 
of rabbits.” 


On Saturday last the s.s. Transition proceeded to sea from the 
Middlesbrough Dock, which has been built by Messrs. Raylton 
Dixon and Co., the launch of which we noticed a short time ago, 
and pointed out that she is the first vessel built of steel manufac- 

in Middlesbrough. Her dimensions are 267ft. by 36ft., by 
19ft.[6in. moulded, with a dead-weight capacity of 2350 tons. The 
engines, which were built by Messrs. Blair and Co., of Stockton, 
are on the new triple expansion principle, having three cylinders, 
working direct on to three cranks, with a boiler pressure of 160 lb., 
and will, it is expected, show an economy in coal consumption 
which, by previous experience, may be taken as at least 30 per cent. 
The engines, which are of 140-horse Fp nominal, gave a speed 
of from 94 to 10 knots, loaded with a cargo of bowl! chairs and 
railway material for Alexandiia, with which which she proceeded 
direct, after a most satisfactory trial trip. 
In reply to a question in the House, on the 26th inst., on the 
Malin Head and Culdaff Piers, Mr. Hibbert said, “‘ a ge 
estimate for Malin Head Pier, County Donegal, was £10,000, of 
which £9500 was for works. Towards this £7700 was provided by 
grant and £2000 by loan from the Sea Fisheries Fund, while 
£300 has been contributed locally. A tender has been accepted 
at £7765, subject to certain conditions. All savings on such 
works will, when realised, be returned to the credit of the Sea 
Fisheries Fund. The contractor is bound to commence the works 
in twenty-one days after executing the deed, and to complete them 
within eighteen months. I learn by telegram that the deed was 
executed on the 24th inst. The gross estimate for Culdaff Pier was 
£4000, of which £3680 was for works. Towards this £3500 was 
provided by grant and £250 by loan from the Sea Fisheries Fund, 
while £250 has been contributed locally. The amount of the con- 
tract is £2349; the contractors are bound to commence the works 
at once, and to complete them on or before the 1st of November 
next. They are the same contractors as at Downies.” 


THE Japanese war-ship, Naniwa-Kan, a cruiser recently built by 
Messrs. Sir W. G. Armstrong, Mitchell, and Co., for the Japanese 
Government, was designed by Mr. W. H. White, of Elswick, and, 
like the Esmeralda, has been constructed so as to combine great 
oe with great offensive power. The Naniwa-Kan and a sister 
ship, which is nearing completion, are the largest vessels ever 
built by the Elswick firm, and when delivered to the Japanese 
Government will be the swiftest and most heavily armed cruisers 
afloat. In dimensions the new cruisers are almost identical with 
the Iris and Mercury, despatch vessels of the 1 Navy, and 
the Leander class of partial arog cruisers, ey are 3O00ft. 
in length, 46ft. in breadth, draw 18}ft. of water, and are of about 
3600 tons displacement. They have twin-screw engines, which are 
to develope 7500-horse power at least, and their estimated 
is from 18 to 184 knots. The armament includes two 28-ton 
centimetre guns,.mounted on centre pivot automatic carriages, 
as bow and stern chasers. These heavy guns are worked and 
loaded by means of hydraulic mechanism, which is an improve- 
ment on that fitted in the Esmeralda. On each broadside there 
are three 15 ere ae of 5 tons each, also on centre pivot 
automatic carriages of Elswick design, and along the broadsides 
there are also placed no less than ten lin. machine guns, and two 
rapid fire guns. There are two military masts, in the tops of which 
four of the improved Gatling guns made at Elswick will be 
mounted. All the guns except those in the tops are carried on the 
upper deck, and all of them have strong s shields protecting 


at McAllister, in the 
everyone in the pit—in 


the guns and crews from rifle and machine gun fire. Besides the 

armament, each vessel will have a complete armament of 
Scemetive torpedoes ejected from four stations—two on each, 
broadside, situated at a stall height above water, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIO.—A. Twiztmeyer, " 

NEW YORK.—Tue Witimer and Rooers News Company, 
81, Beckman-street. 


———————————————— 
TO OORRESPONDENTS. 
*," All letters intended for insertion in THE ENGINEER, 07” con- 


taining questions, must be accompanied by the name and address 
of the athe sagem Reni fed cw ed 


x notice 





good faith, whatever wi taken of anonymous 
communications, 

*,* We cannot undertake to return —_ or manuscripts ; we 
must ‘ore request correspondents to copies, . 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 


correspondents 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 
A MiLiwricnt.—About 4-horse power will drive a pair of 4ft. stones with 
their share of the bolting machinery. 
J. L. (Barrow-in-Furness).— We do not think your invention is new, and it 
does not work satisfactorily in practice. 
8. W. D. D.—There are so many boot-cleaning machines already made that 
we cannot undertake to supply the particulars you ask for. 
F. R.—So far as we can see your boiler is not new; one very similar is made 
Sor steam launches by Messrs. Burrell, of Thetford. Your steam chest is 
identical with theirs, and so is the arr t, broadly speaking, of your 


Surnace. 

Transmission oF Power.—Letters for ‘‘ Chaff-cutter” on this subject await 
his application, They are from Messrs, Gardner and Co., Armagh ; 
T. Thomas and Son, Cardigan; Warsop and Hill, Nottingham ; and 
Harpers’ Limited, Aberdeen. 7 
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STEEL BOILERS, 


One of the most important papers read at the recent 
meetings of the Institution of Naval Architects was that 
contributed by Mr. W. Parker, the Chief Engineer Sur- 
veyor of Lloyd’s Register of Shipping, upon the “ Use of 
Thick Steel Boiler Plates.” This paper, which we print 
in extenso in another page, describes the bursting of 
a steel marine boiler while under a preliminary hydraulic 
test, and the subsequent investigation into the cause of the 
rupture. It gives the conclusions arrived at by Mr. 
Parker, and it appears to have been brought forward at 
the meetings with a view to eliciting the opinions upon 
the subject of the various steel makers and steel users 

who usually attend the meetings of the Institution. 

From the paper and the subsequent discussion it ap 

that the boiler in question was made by the Wallsend 
Slipway Company, a firm which has had an unusually 
extensive experience in the manufacture of such boilers, 
being one of the first to use mild steel for boiler- 
making pur; and having made no fewer than 175 
steel builers, The steel was made on the Siemens-Martin 
re by Messrs. D. Colville and Sons, of Dalzell, 
otherwell, who enjoy the reputation of producing a 
material second to none in the country. The plates were 
all tested at the steel works and fulfilled the requirements 
of both Lloyd’s Register and the Board of e, the test 
piece cut from the particular plate which fractured with- 
standing a tensile stress of 29°6 tons per square inch, and 
having an elongation of 20 per cent. in a ‘length of 8in., 
whilst strips cut from it were bent cold almost double. 
The boiler was 13ft. diameter, 16ft. long, and was intended 
to be worked at a pressure of 150 lb. per square inch. 
The cylindrical ae consisted of eight plates only, 
so that the individual plates were of excessive man 
The plate which gave way measured 20ft. long, 5ft. 6in. 
wide, and was l}in. thick, its weight being about 2 tons 
16 cwt. From the statement of the steel makers it 
appears that the plate was annealed at the steel works 
it was rolled and sheared tosize, being uniformly heated 





and allowed to cool, and thatjthe test7pieces were cut from 
the shearings of the te after they had also been annealed. 
At the boiler works the plate was first drilled and was 
then heated in a furnace to the suitability of which some 
objection was raised on behalf of the steel makers, It 
was a large furnace heated from three firing places. When 
first taken out, the plate was found to be more heated at 
one end than at the other, and it was then turned end for 
end and replaced in the furnace. When again drawn out 
it was still not uniformly heated. It was then 
through a set of powerful vertical bending rolls, through 
which it passed six times before it became bent to the 
required curvature. By the time this operation was 
—- one end of the plate had become nearly cold, 
while the other end was at what is called a blue heat. 
The whole of the rivetting of the cylindrical shell, except 
that of the seams connecting it to the end plates, was per- 
formed by a machine rivetter, the end seams being rivetted 
by hand. On testing the boiler, at a pressure of 240 lb. 
per square inch, the shell gave way, tearing right across 
the whole width of the plate. The crack showed, more- 
over, that in its vicinity the plate no ductility, as 
there was not the slightest stretch or draw at the fracture. 
It is worthy of notice that the crack at the outer edge of 
the plate coincided in position with the seam connectin 
the upper end plate to the tube plate, and it was sugges 
during the discussion that ibly the shell had become 
locally heated at this part, in order to properly close the 


seams, 

After the accident the plate was taken out of the boiler 
and various test pieces were cut from it. These pieces 
showed a strength ranging from 29°5 tons to 34°2 tons per 
square inch, the elongations varying from 281 to 13 per 
cent. in a length of 8in. The two pieces showing the 
highest strength were taken from alongside the crack, 
their tenacities being 33°5 and 34'2 tons, and their elonga- 
tions 13 and 16 per cent. respectively. Bending tests were 
also made from pieces just as they were cut from the 
fractured plate, from other pieces after they had been 
annealed, and from others which were heated and quenched 
in water. Those which had been annealed bent almost 
double without fracture, the unannealed pieces bent 
through angles of 49 deg. and 61 deg. before breaking, 
while the quenched pieces broke at the first blow 
of the hammer without any bending whatever. Some 
samples of the plate submitted to chemical analysis 
showed it to contain over ‘3 per cent. of carbon, an 
amount which is high for boiler plates. Steel used for 
thin plates to stand the same mechanical tests as this thick 
plate did, should not contain more than from ‘15 to*18 per 
cent. of carbon. From these results Mr. Parker draws the 
conclusion that the material from which the plate was 
made contained sufficient carbon to enable it to take a 
temper, and that the plate must have become partially 
tempered by the heating and cooling to which it was 
subjected in the process of rolling it into its cylindrical 
form. The heating not having been uniform the temper- 
ing was not uniform. When the pressure was put on the 
boiler the more tempered or harder parts of the plate 
yielded less than the softer portions, and therefore became 
more strained, the stress becoming so unequally distributed 
that the breaking strain was produced on some parts of 
the material by a pressure less than one-fourth of that which 
would have been required had the tempering been uniform. 
An experiment was made to ascertain the effect of work 
in the shape of rolling upon the tenacity and ductility of 
steel, A slab containing ‘33 per cent. of carbon was rolled 
in one heat down to }in. in thickness, and its tenacity was 
found to vary from 35 to 41 tons per square inch, with an 
elongation of 21 to 24 per cent. When heated and 
quenched in water, this plate had a tenacity of 44 to 45 
tons per square inch, with practically no elongation. If 
this slab had been rolled to lin. plate, its tenacity would 
have been between 30 and 34 tons per square inch. 

It thus appears that with a given amount of carbon in 
aslab of steel, the thinner it is rolled the higher is the 
tenacity of the resulting plate; and as the mechanical 
tests required to be withstood by all steel to meet the 
requirements of the Admiralty, Board of Trade, and 
Lloyd’s Register are irrespective of the thickness of the 
plates, it is the practice of steel makers to appropriate the 
chi of steel containing a low ntage of carbon for 
making thin plates, while those with a larger aoe 2 
are used for thick plates. In all cases, however, the 
amount of carbon in steel intended for boilers should not 
be sufficient to allow of the plate to be capable of temper- 
ing, and there is no doubt that the great confidence which 
is at present felt in mild steel, and which has enabled it 
to so completely supersede iron for so many purposes, has 
been won by its mildness—that is, its amps | for 
acquiring a temper when heated and suddenly cooled. 

The discussion which followed the paper was not so full 
and comprehensive as the importance of the subject 
demanded. It was stated by one of the steel makers 
present that the treatment to which the plate had- been 
subjected in the boiler shop was faulty, inasmuch as it is 
dangerous to put work in the shape of bending or flanging 
upon steel when it is at a blue heat, as was done in this 
instance, unless the plates are subsequently annealed. It 
is pretty generally known that while steel is at this tem- 
perature its ductility is considerably impaired, so that it is 
then dangerous to manipulate it for fear of fractures 
occurring during the working; but the knowledge that 
the ductility is permanently affected—at least, until a sub- 
sequent re-heating to redness—is not so well known. It 
is generally considered that if the working at the blue 
heat is successfully withstood, there is no further danger ; 
but if there is much loss of ductility, this cannot be too 
well known, as in very many important structures in which 
accuracy of fitting of plates is essential the plates are neces- 
sarily finally closed together at temperatures below red heat. 
As we have previously intimated, objections were also 
raised to the furnace.in which the plate was heated, as the 
panes | of the plate in it was not absolutely uniform. It 
is worthy of note, however, that very many hundreds of 

tes had 

race wi 


reviously been successfully heated in the same 
out any difficulties arising. Further, on this 





point, and on that raised as to the temperatures at which 
the plates should be rolled, if the steel plates supplied for 
marine boiler shells require absolute uniformity of tempera- 
ture, and also a very high temperature in order to be suc- 
cessfully rolled to their proper curvature, very different 
appliances will have to be introduced for the purpose than 
those which are at nt to be found in the most modern 
establishments; for with such massive plates as those 
now in use, even at the comparatively low temperatures 
at which the plates were rolled in this instance, the heat 
radiated from them must render it very difficult for the 
workmen to approach sufficiently near to them to success- 
fully bend them with the requisite accuracy, while the 
larger masses of comparatively cold metal forming the 
por must also, in some degree, cool the plates locally, 

ially near the ends where there is longer contact 
with the rolls during the reversal of the motion. 

It was urged by some of the speakers that this one case 
of accident was not sufficient to justify any alarm at the 
gradual tendency there has lately been to use steel of high 
tenacity, that it would be extremely imprudent if, in a 
panic, the use of milder steel should become enforced, and 
that we should not throw away the advantages already 
gained by the use of stronger steel. To these views we 
also strongly hold; but at the same time we most 
distinctly wish to draw attention to the fact that stronger 
steel does not always mean stronger structures, and it is by 
the strength of the steel in the structure, and not its strength 
as shown by a test piece, that we should govern our prac- 
tice. The boiler which gave rise to the paper is one of the 
strongest cases in point. Here the strength of the steel in 
the test piece was, say, 30 tons, against its strength in the 
structure of 7 tons; that is to say, the treatment which 
the plate received, and, it would appear, must necessarily 
receive before it can become part of the structure, was 
such as to render it non-uniform in strength and ductility, 
so that it broke down piecemeal. If it had been a milder 
steel—say, of 26 tons per square inch-—and so incapable of 
taking a temper or of being injured by irregular heat- 
ing, its strength in the structure must have more nearly 
approached that of the test piece. In such a case, there- 
fore, the use of mild steel would produce a stronger 
structure. In other structures, however, in which it would 
be possible to so fix the plate to its position as not to alter 
its condition from what it was when delivered as an 
annealed plate from the steel works, it, no doubt, would 
happen that a strong or high steel could be more advan- 

eously used than a milder one. 

fore fixing the limits of strength, therefore, for steel 
for any structure, it is necessary carefully to consider all 
the conditions to which the material will be subjected 
before it becomes an integral part of the structure, as well 
as those to which it will be subjected as part of the 
structure. The latter considerations alone in some cases 
demand that the steel shall be as mild as possible, in 
order to withstand inevitable deformation without 
excessive straining; while in other cases, in which the 
strains are steady and regular, and moreover capable of 
being accurately ascertained beforehand, a harder steel 
may be most advantageously used. But the considera- 
tions as to the conditions to which the steel is subjected 
in forming it into the structure are too frequently over- 
looked; and it is too often taken for granted that the test- 
piece strength must necessarily be also the strength of the 
material in the structure. If this accident should prove 
to be the means of drawing greater attention to this very 
important consideration, it will prove to be very valuable. 


ELECTRIC MARINE GOVERNORS. 

WHEN we read, as we have recently done, of vessels like 
the Servia being so acted upon in a heavy sea as to ex 
their screws, all acquainted with marine matters must realise 
fully the racing certain to ensue, and the consequent risk 
to which the machinery of the vessel would be submitted. 
We have but to contemplate the possible results to heavy 
masses of machinery suddenly put into violent motion, and 
being as suddenly checked when the screw again obtains 
its grip in the water, to be able to estimate the strains 
brought upon each individual section of that machinery. 
With ships of great length, although they must be, compa- 
ratively speaking, free from exposure of the screw 
in what would be for shorter vessels very considerable 
seas, it is certain that, when subjected to extraordinary 
wave action, they are more liable to racing than the latter. 
Riding, so to-speak, on the summit of two or more waves, 
their sterns must infallibly be out of water in the trough 
of the last following wave, and from this cause there is 
reason to apprehend for such ships a very frequent danger 
of racing during —— eavy weather. As the 
tendency is in these days more and more to increase the 
length of vessels, it is desirable that the liability above 
pointed out should be counteracted by the most efficient 
means at command. 

Of late years, no doubt, great strides have been made in 
the improvement of marine governors. It is no longer 
absolutely necessary, as in days within our own recollection, 
to supplement the mechanical action of such governors by 
manual attention, though we by no means say that it is 
not desirable at times that this should be given. We 
have now governors of a far more sensitive character than 
were formerly available; but still we think there are 
few marine engineers who would claim such perfection for 
them as not to admit the desirability of their further 
improvement, and we propose, therefore, to consider some 
of the means we have heard suggested for effecting this. 
It is the fact that, as at present constructed, no governor, 
except perhaps Dunlop’s, can commence its action until 
increase of speed is attained. What is really the great 
desideratum is, that that increase should be foreseen, and 
the supply of steam checked, not only before, but some 
little time before the normal rate of speed is in the least 
augmented, this prin oy action in a me full degree 
being rendered necessary by the fact that the compound 
engine always contains steam enough to set it racing 
even after the throttle is quite closed. To effect 
this end the governor must act amenee with 
the diminishing depth of water in which the screw is 
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immersed. For every foot of such, or fraction of a foot, 
diminished depth there must be a simultaneous action on 
the throttle valve. We are acquainted with several 
devices for utilising this principle, but they all depend 
upon the action of the water column directly upon the 
valve itself, and this is found in practice to be either too 
slow or too impulsive to ensure that steadiness of action 
which shall ensure immunity from shock, either by accele- 
ration of speed or from too sudden a check to it being 
given. What is needed, it appears to us, is an intermediate 
agent, instantaneous in action, but capable of modulation. 
We need instead a telegraph between the signalling force 
and the controlling medium. 

Such it is certain may be given by the aid of electricity. 
By it the least variation in the depth of the water column 
may be conveyed to a sensitive governor, through whose 
action steam may be checked in proportion to the necessity 
indicated by the relative strength of the electric current. 
It is needless for us to point out here the many ways in 
which that stre may be increased or diminished at 
will. In principle, its action would be identical with 
that of the eye and the hand of the skilled engineer 
whose practice it was in days past to stand by 
his valve and act as his sensitiveness to the ship's 
motion dictated. Ina principle so employed we see, we 
believe, the true method of obviating the disabilities to 
which our system of screw propulsion is most undoubtedly 
exposed—disabilities which render it necessary to give to 
every part of marine engines a ——— in excess of 
what the normal exercise of power would require, and a 
consequent weight, which might be reduced if the 

ible Strains to be incurred could be foreseen as we 
nave indicated, and the danger of them met and checked 
in advance. But while stating our conviction that it is in 
the direction pointed out that the solution of this problem 
may be found, we may usefully refer to another 
proposition made during a recent discussion of the 
subject by practical men. This proposition was based 
upon the argument that, equivalent in significance of 
warning with the diminishing depth of the column of water 
at the stern of a vessel must be the alteration in the 
normal line of a ship’s floatation; and we heard it argued, 
therefore, that any variation therefrom might be ae by 
the action of a weight suspended vertically to the line of 
that floatation to give instantaneous action on the throttle 
valve. It is not difficult to see primary difficulties in the 
way of utilising this suggestion. In the first place we 
may ask, how could a normal line of floatation be main- 
tained? It would of course be easy enough to establish 
this while a vessel lies in dock in readiness to put to sea; 
but every day’s consumption of coal and stores would 
affect itso materially, that an engineer would daily have 
to adjust his governor to its variation. In such a weight 
also there would not only be the reaction certain to pro- 
produce effec‘ in a reverse direction to what is desired, but 
there would be a moment of inertia with it, during 
which the increase of speed we have named as the present 
danger would be seen to arise. In an efficient governor of 
existing design, we have a most sensitive, and yet powerful 
and well-regulated instrument, which it is only necessary 
to get to act in anticipation of speed to secure all that we 
could desire. This qualification, we consider, could be 
imparted to it instantaneously by the means we have 
pointed out before the varying depth of immersion could 
affect the propeller, and the least chance of racing would 
be anticipated and prevented. Well regulated, such an 
agency would work with all the intelligence of human 
control, while it would not be subject to the operations of 
those causes which must always render a control of that 
nature fallible. We are not aware that any attempt has 
been made as yet in the direction of our suggestion, but 
we believe it might usefully engage the attention of 
practical men. 


THE SOUTH YORKSHIRE COALOWNERS AND THE RAILWAY 
COMPANIES. 


Soutu Yorkshire coalowners for many years past have 
recognised the disadvantages under which they are placed 
with other coal-producing parts of the country, in regard 
to the comparatively heavy railway rates they have to pay 
for the iage of their coal to seaport towns for export. 
This matter has been frequently brought before the notice 
of the railway companies. About a month ago it was 
arranged at Barnsley that a deputation from South York- 
shire should wait upon the general managers of the North- 
Eastern and Manchester, Sheffield, and Lincolnshire 
Railways. In fulfilment of that decision, a deputation 
waited on those gentlemen on the 23rd ult., at York. 
The collieries of West Yorkshire are nearer Hull than 
those in South Yorkshire, though some of them to no great 
extent. Comparing the rates of carriage charged by the 
North-Eastern Railway from the West Yorkshire collieries, 
it is found that West Yorkshire owners are payin 
from 15 to 20 per cent. less than the rates from Sou 
Yorkshire, taking into account the mileage; that is to say, 
that South Yorkshire collieries are paying from 15 to 20 
per cent. more per ton per mile, on an average, than the 
‘West Yorkshire coalowners pay. The South York- 
shire coalowners feel that this disadvantage should not 
exist. At the interview on Monday fortnight, it was 
also pointed out that the ports of Boston and Lynn had 
made extensive accommodation for the shipment of coal, 
and that the Midland and Great Northern Railways are 
carrying coals to those ports, a considerable greater distance 
than from South Yorkshire to Hull or Grimsby, at nearly 
one-half the rate per ton per mile South Yorkshire is 
paying. In fact, to Boston coal is carried an average 
distance of over seventy miles, whilst the average distance 
in South Yorkshire is only fifty-five miles, and that at rates 
for shipment of 9d. per ton less than the South Yorkshire 
collieries are paying for shipment at Hull or Grimsby. It 
is a great disadvantage to South Yorkshire coalowners 
that they are on an average fifty-five miles from the sea- 
port towns, but instead of this disadvantage being recog- 
nised by the railway companies and concessions made, the 
coalowners have hitherto appealed in vain. -Now that the 


Hull and Barnsley Railway will be opened in a few months, 





it oe qe felt that a considerable concession will 
be e, as this railway was constructed principally for 
the development of the South Yorkshire trade. It is 
thought that the railway companies would do a graceful 
act if they would now give such a concession as would 
enable South Yorkshire coalowners to send a larger pro- 
— of their coal for shipment than they have bithovts 

n able to do. 

In the year 1884 the exports from Newcastle and 
Shields and other ports in the North-East of England 
amounted to 7,797,234 tons, independent of coke exports; 
and the coal sent coastways to London and the various 

rts in the United Kingdom from the same North- 

tern ports amounted to 6,698,874 tons, making a total 
of nearly 15,000,000 tons. Of course a great many of the 
collieries in Northumberland and Durham are only ten or 
twelve miles from the seaport towns; but there are, on the 
other hand, a number of collieries in Durham that are 
thirty-five or forty miles distant, and even these are 
placed upon an advantage as to rates with South York- 
shire coalowners. If we compare these figures with the 
meagre <n Hoa from the Humber ports of Hull, Goole, 
and Grimsby, which in 1880 amounted to 1,341,150 tons 
exported abroad, and sent coastways 210,705 tons, ther 
very little exceeding one and a-half million tons, it is con- 
sidered that with proper facilities and encouragement from 
the railway companies this amount of export might 
be doubled, trebled, or even quadrupled in a short time, 
and so benefit the colliery industry in South Yorkshire, 
and ultimately even the railway companies. It was repre- 
sented to the railway companies that exporters from the 
Humber to Holland and North Germany were placed at 
greater disadvantages than formerly in disposing of the 
coal in these countries, owing to the very low rates at 
which the German and Dutch railways conveyed Ger- 
man coal to the large towns in Holland and North 
Germany, and that the trade in English coal was 
diminished on this account. The output of coal in 
1884 in Northumberland and Durham amounted to 
36,068,308 tons. It will- be seen what a proportion 
the coal shipped from these counties, amounting nearly to 
15,000,000 tons, bears to the whole of the coal raised in 
these counties as compared with Yorkshire, which raised 
in 1884 19,220,144 tons, and only exported and sent coast- 
ways about one and a-half million tons, To the coalfield 
of Yorkshire may be added that of Derbyshire and Not- 
tinghamshire, which raised in 1884 13,672,604 tons; these 
three counties comprising the great midland coalfield, and 
giving an output very little short of the output from the 
north-eastern coalfield of Northumberland and Durham. 
Owing to the depressed state of the iron and steel trades, 
the consumption of coal in Yorkshire, Derbyshire, and 
Nottinghamshire has not been equal to what it was 
formerly. The coalowners would therefore very gladly 
see further outlets for their coal, such as more liberal 
arrangements for export would secure to them; and it is 
considered that if the railway companies would give greater 
facilities, the coal trade of this t central midland coal- 
field would improve, and the railway companies, from the 
increase of traffic, would ultimately benefit. 





SHIPPING FREIGHTS, 


THESE are difficult days for shipping firms and shareholders 
in shipping companies. Evenold-established lines whose steamers 
made their reputations years ago find it hard to make both 
ends meet, and shipping company after shipping company calls 
its shareholders together to hear the old story of dividends lost 
in unremunerative freights. Two years ago there was a great 
deal said and written about what was called “The Australian 
Freight Ring.”” The object of the combination was stated to 
be the abolition of competition in the freight market to the 
Australian colonies. This was done by chartering vessels and 
regulating the tonnage on the berth from time to time, so as to 
maintain high rates of freights. The “ Ring” was condemned 
by some former lists as the middlemanin shipping. “It neither 
toils nor does it spin. It does not build ships; but by virtue 
of the power which combination gives it, it contrives tolevy atoll on 
the shipowners on the one hand, and on the Australian colonists 
on the other.” Thus wrote one of the special organs, and even 
the sober-lined Economist broke out with: “Truly Australian 
merchants are a long suffering people. Wereit not so, the 
league among shipbrokers, against which we have again and 
again protested in the interest of the commercial and ship- 
building classes, would have been broken up before this. It still 
flourishes, however. . There is not, and has not been 
for some time, a single sailing ship, open to make engagements 
for cargo, loading in London for Melbourne. If a broker, not 
being one of the favoured few, were to put on aship to meet 
merchants’ wants he would at once be run to death by the Ring. 
Knowing this, outside brokers hold aloof, and leave merchants 
to the tender mercies of the League.” This was written in the end 
of 1883, and the whole of the controversy is now reproduced by 
a London firm of shipping and insurance agents, who have 
taken the bold course of organising an entirely new and inde- 
pendent line of first-class steamers, which are dispatched once 
every seven days from London, Liverpool, or Glasgow to 
Australasia. This firm have large connections in the Midlands, 
and they are now bringing the results of “the Ring” 
before their clients with a view to enlisting the prac- 
tical co-operation of producers for the Australian colonies. 
They enclose with their communications a telling extract from 
one of their Australian firms, dated January of this year :—“ All 
we can do,” they write, “to break the Ring we are prepared to 
do, as German houses here are now securing orders for heavy 
lines that formerly went to England; and if Hamburg freights 
are not advanced or London freights reduced, the German 
manufacturers will have all the iron and cement business with 
Australia. We have lost contracts for 45,000 barrels of cement, 
through freight being procurable 50 per cent. less from Hamburg 
than from London. How long will this be stood by English 
manufacturers?” In a postscript the firm add :—“ The above 
remarks equally apply to many other goods besides iron and 
cement,” 

CURIOSITIES OF GAS-LIGHTING. 


Nor uncommonly ordinary illuminating gas is passed through 
or over solid or liquid hydrocarbons, and increased light is 
obtained at the burners, to the intense satisfaction. of the con- 
sumer who takes the trouble to adapt the necessary apparatus 


ta the main pipe, and te keep up the hydrocarkon supply. No 





rose is without its thorn, says the proverb, and in the case of 
the use of other hydrocarbons to increase the illuminating 
power of gas, the thorn may be hidden. Mr. F. H. Varley, the 
electric lighting engineer, upon whose authority the following 
statements rest, tells us a curious story. A case once came 
under his notice in which twelve batswing burners, which had a 
gas meter to themselves because of the room being let out, were 
used to light a billiard table. The burners were then reduced 
to four, and the gas before reaching them made to pass through 
a carboniser containing crude benzol or coal-tar naphtha, said to 
give a saving of 50 per cent. in the consumption of gas. As the 
four burners of the same pattern seemed to the eye to give as 
good a light as the twelve previously used, a saving of 50 per 
cent. at least was expected. Everything was perfectly satisfac- 
tory until the gas bill came in, when it was discovered that, 
although only four burners had been going, more gas than before 
had passed through the meter. This was a surprise, and Mr, 
Varley, who had been instrumental in recommending the change, 
and who was loth to think his advice to be wrong, recommended 
a trial of another quarter of a year’s duration, to see if it corro- 
borated the first quarter's experience. The increased consump- 
tion continued ; so to get at the cause of the phenomenon he 
tried the following experiment:—A measured quantity of 
common gas was through a washing-bottle filled with 
wool saturated with benzol; it was then collected in a bell glass 
over the pneumatic trough, when a reduction of the bulk of the 
gas was discovered, and on again passing the gas through the 
benzol vapour, a further reduction of its bulk was effected. It 
therefore became clear that the increased luminosity was not 
entirely due to admixture with the vapour of benzol, but that 
there was an actual condensation, or a change of the light 
carburetted hydrogen into a heavy carburetted hydrogen. The 
experiment was purely a qualitative test, and the exact amount 
of reduction was not accurately determined ; but after several 
passages through the benzol, the gas lost at least 40 per cent. in 
volume. This shows that when the illuminating power of gas is 
increased by the addition of heavier hydrocarbons, experiments 
should first be tried to ascertain whether there be real gain or 
loss in the process, Had the naphthaliser been on the other side 
of the meter, the consumer would have effected an economy at 
the cost of the gas company. In consequence, he says, of the 
large mains now laid down . the companies, the pressure is less 
and the gas more attenuated; so the public get less gas than 
before, although the quantity appears to be the same when 
measured by the meter. Attenuation of the gas on his own 
side of the meter is better for the consumer. 








PRIVATE BILL LEGISLATION. 


For a few days all Parliamentary business is suspended, and 
as it happens, the past week has yielded comparatively little of 
interest in regard to private Bills and the proceedings of Select 
Committees. There has lately been much despondency among 
people who look to this kind of business as a harvest over the 
apparent shyness of companies and corporations to promote 
Bills, or, having introduced Bills, to show much fight, or spend 
much money over them. But afair number of Bills are already 
grouped and set down for consideration immediately after the 
Easter recess, and so probably the prospect is not so bad after 
all. Meanwhile, a few Bills have survived the ordeal of Com- 
mittees, and others have advanced a stage in one or the other 
House, and one—the Bill for improving Parliament-street 
—about which Lord Lamington has nm 8 anxious, 
has been withdrawn by its sponsors, In the first-mentioned 
class are the Blackburn Water Bill (unopposed), respecting 
which Sir A. Otway was curious to know why so long as fifteen 
years was required to construct the reservoirs. The reply was 
singularly considerate, as coming from a town clerk, viz., that 
the Corporation did not wish to throw on the ratepayers the 
expense of the works till they were really needed. A similar 
scheme is a small one for Northwich, by which power has been 
given to provide for a supply of 20 gallons per head per day, 
at a cost of £30,000 odd. In the House of Lords the Bill for 
incorporating the East Usk Railway Company, a Bill for grant- 
ing further powers to the Canada North- West Land Company, and 
some others, of minor importance, have been passed and 
sent to the Lower House; and in the Commons the East 
and West India Docks Bill, the Crystal Palace, South- 
Eastern and Metropolitan Railway Bill, and the London 
and North-Western Railway Bill are among the measures 
read a second time. A few days ago an attempt was made to 
bring on the London, Tilbury, and Southend Railway Bill, to 
which there is strong opposition, but the promoters, for reasons 
best known to themselves, again secured an adjournment. On 
the subject of promoting or opposing Bills at the expense of 
local rates, a Bill has been introduced to repeal the clause of the 
Act of 1872, which requires the consent by formal resolution of 
the owners and ratepayers of a district to such a course, and 
further to enact that an owner may give the same notice as a 
ratepayer can at present give to the Local Government Board or 
the Home-office objecting to such a resolution of consent being 
approved. Petitions from various quarters still come straggling 
in against the Railway Rates Bills, and in this connection we may 
mention that at a large gathering of the Association of Municipal 
Corporations on Tuesday these resolutions were passed:—“ (1) 
That this association received with much satisfaction Mr, 
Chamberlain’s statement to the deputation on the 19th inst., 
that it’ is his intention, if the Railway Bills should be pressed to 
a second reading, to oppose the same. (2) That in the opinion 
of this association the issue of a Royal Commission so long as 
the Bills are before the House is inexpedient, as tending to 
show that the Bills had not been unconditionally withdrawn or 
rejected, but that this association will hereafter concur in the 
subject of railway and canal rates being referred to a Commision, 
which, both in regard to its instructions, and especially its com- 
position, will command the confidence of the general public.” 
A hybrid Committee composed of eleven members of the 
House of Commons has been appointed to consider the Bill for 
the acquisition of further sites by the Post-office, seven of the 
members being nominated by the House, and four by the 
Committee of Selection. 

Resuming our consideration of the Manchester ye 4 Canal 
Bill, the first of the remaining evidence taken ore the 
adjournment of Parliament is that of Mr. J. W. Barry, C.E., on 
behalf of the opponents. He maintained that the preservation 
of the bar of the Mersey for navigation purposes depended on 
the salutary action of the ebb tide from the estuary, the flood 
tide taking in the sand from the bar, and the ebb carrying it 
back, and on the maintenance of that action and reaction the 
safety and welfare of the river depended. Again, the preserva- 
tion of the tidal capacity of the upper estuary depended on the 
shifting of the channels and the fretting away of the banks, but 
if the estuary were allowed to silt up, the tidal capacity would 
be impaired and the bar would in consequence suffer. 

Upon this evidence the question arose whether a fixed 
channel would do harm, and whether as, according to Mr, 
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Pember, the promoters held that their canal would not make a 
fixed channel, it was necessary to discuss the point. Thereupon 
Mr. Bidder, for the opponents, explained that his contentions 
were:—(1) That the preservation of the bar depended on the 
tidal capacity of the estuary being maintained; (2) that the 
fixing of the channel in any one position would cause the silting 
up of the estuary; (3) that the proposed works would so far fix 
the channel, 

Mr. Barry, resuming his evidence, said the promoters’ plan 
did not fulfil the conditions which he considered essential to the 
safety of the estuary. The canal was projected too far into the 
foreshore, and involved dredging operations which he could not 
but regard with the greatest alarm, He further expressed the 
conviction that if the main channel were permanently diverted 
to the Cheshire side of the river, Garston would be silted up. 

At this point the noble Chairman again interposed by asking 
the promoters whether it was an essential part of the whole 
scheme that the depth outside the lock at Eastham, as proposed 
by their engineer, should be maintained. 

Mr. Pember, after a consultation with the promoters, 
reminded the Committee that when the scheme was first puu 
forward, the promoters were content to make a channel in the 
Mersey of only 12ft. at neap tides, but last year they went fora 
20ft. channel, and had taken the same course this year, believing 
that at that level the channel would do no harm to the estuary. 
‘They still held to that view, but if the Committee thought it 
advisable and safer to raise the sill of the lock at Eastham by 
4ft., that course would not, in their opinion, militate against 
the success of their scheme. They would have preferred a 20ft. 
sill, and a 15ft. sill might not be too much ; but it would not be 
an essential blot on the scheme if the Committee raised the sill 4ft. 

Mr. Bidder said it was no use for him to go on unless he 
knew what he was to examine his witnesses upon, and in reply, 

Lord Cowper said if Mr. Bidder could not prove that the Bill 
as it stood would do harm to the estuary, the Committee would 
pass the Bill; if he proved that it was objectionable to carry 
the sill so deep, then the Committee could fix a limit upon that; 
thirdly, if he satisfied them that the Bill was objectionable 
altogether, then, of course, they would throw it out. 

Mr. Bidder remarked that he must deal with the Bill as it 
was presented, and he further called Sir J. Bazalgette, C.E., and 
Mr. Henry Law, C.E., in corroboration of previous witnesses as 
to the probable bad effect of the scheme on the river. 

At the next and last sitting of the Committee, the chief 
witness for the petitioners was Sir Frederick Bramwell, President 
1.C.E., who urged, first, that the only way to keep open the 
channel through the bar was by preserving the storage capacity 
of the whole estuary; and next, that the projected channel from 
the end of the canal at Eastham into the deep water—a 
length of about two miles--would cause a fixed channel 
and so endanger the maintenance of the capacity of the 
estuary. It had been said that this channel would really 
be a cul de sac, but in his view that would not be so, 
because the water would rush up with a strong nomentum and 
pass alongside the wall forming the boundary of the canal; and 
then, again, when the ebb passed back there would be a suc- 
tion, and the ebb also would cling to the canal side. The result 
would be a fixed channel beyond Eastham. Further, the 
exaggeration of the channel in one direction would cause a 
diminution in another, and consequently this scheme would: be 
injurious to the Port of Garston on the other side; and another 
result of the project would be that the shifting channel across 
the sands would be stopped, the sands would by accretion silt 
up, the fretting process would stop, and the cubical capacity of 
the estuary would be diminished ; and from all these causes the 
force of the water across the bar would be reduced. 

Replying to the Chairman, Sir F. Bramwell said his real and 
substantial objection to this scheme was the amount of dredging 
involved, and the fixity of the channel, and also that the sill 
should be higher. 

Mr. Stevenson, chief engineer to the London and North- 
Western Railway Company, and Mr. Rendel, C.E. (both 
predicting the destruction of Garston), and one or two other 
witnesses completed the engineering evidence against the scheme. 

Subsequently, after a consultation, the Chairman announced 
that the Committee desired when they met again (on April 14th) 
to hear the learned counsel for the Mersey Docks Board and the 
London and North-Western Railway Company, on the question 
of the bar and the question as to Garston. After that they 
would hear the reply of the promoters on those two points, and 
Fg ~ would decide whether they would go on further with 
the Bill. 

The several incidents mentioned in the course of this sum- 
mary are regarded as having very much simplified the contest, 
and certainly they have put the main issues very clearly. 








THE INSTITUTION OF CiviL ENGINEERS.—The tenth annual 
dinner of the students of the Institution of Civil Engineers took 
lace on Thursday last, the 26th ult., at the Holborn taurant, 
Sir Frederick Bramwell, F.R.S., President, being in the chair. 
Amongst the distinguished guests present were—Mr. Edward 
Woods, serior Vice- ident; Mr. G. B. Bruce, Vice-President; 
Mr. Benjamin Baker, Member of Council; Mr. William Shelford, 
Mr. Henry Law, Professor Unwin, Professor Kennedy, Mr. James 
Forrest, Mr. Baldwin Latham, Mr. Richard Rapier, Mr. G. Chat- 
terton, and Mr. J, W. Fraser. The chair was taken at 7.30. The 
dinner was served in the Venetian Saloon. As might be expected, 
the numbers present showed a marked increase over t years, 
owing to the exertions of the Students’ Representative Committee, 
so that this year the gathering numbered 165 in all. At the con- 
clusion of the repast, the usual toasts were enthusiastically drunk. 
“The Queen and Royal Family” was, in a few well-chosen words, 
roposed 5 A the chairman, and received with cheers and musical 
onours. r. R. H. Thorpe, chairman of the Students’ Represen- 
tative Committee, next [ee yg “The Institution of Civil 
Engineers,” and briefly alluding to the kindness which the students 
ever met with at the ds of the Institution, and for which they 
were most grateful, went on to describe the work which the com- 
mittee had been engaged upon, and considered it a matter for 
congratulation that not only had the number of students’ papers 
been materially increased during the present session, but also the 
average attendance at them risen considerably, whilst the list 
of visits to works of interest was, through the great kindness of 
members of the Institution, of a most instructive and comprehensive 
character, After touching on various other matters, Mr. Thorpe 
— ‘* Health and Prosperity to the Institution of Civil 
ngineers,” coupled with the name of Sir Frederick Bramwell, 
who, in resp ¢ d itud of the lively interest the 
Council, and he himself, always took in their welfare, and that 
they were always ready to accede to their requests when made with 
a viewof promoting the improvement of theclass. Having ina few 
well-turned sentences expressed his gratification at being present that 
night, ‘‘ The Guests ” was next proposed by Mr. T. C. Clifton, and 
Mr. E. Woods, in replying to the toast, gave some interesting 
records of his own experience in the profession. Mr. Wilfrid 
Stokes next proposed the health of ‘‘The taries of the Institu- 
tion,” alluding to the unfortunate absence of Dr. Pole through 
slight illness, and also to the t kindness and attention which 
a waned — byte t = yy Mr. yee who was 
ortunately sufficiently recove rom his recent indisposition to 
be present, replied in felicitous terms, 
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INSTITUTION OF CIVIL ENGINEERS OF 
TRELAND. 
BREAKDOWN TACKLE FOR RAILWAY WORK. 
By Mr. H. A. Ivatr, Member. 


CLEARING the line after an accident or breakdown is an impor- 
tant part of the duty of the locomotive de ent of every 
railway. It is a duty which is much more fully provided for at 
the present time than it was in the earlier days of railway 
service, but it is to be feared that there still remain some 
locomotive stations which are not so well fitted in this as 
they ought to be. The work to be done may be to clear a heap of 
more or less damaged wagons off the line as quickly as ible ; 
or a locomotive may have to be got up from the bottom of an 
embankment ; or possibly the more simple case of an engine off 
the road in a station yard has to be dealt with. In all cases the 
work must be done without delay and at short notice. It is, 
therefore, necessary to be prepared beforehand. 

Under the old system on many railways no special provision was 
made for breakdown work, with the exception, perhaps, of keeping 
a travelling crane. The result was that when suddenly called upon 
to clear the line, nothing was ready. Jacks, sling chains, &c., 
to be got from the shops or running shed, some packing hastily 
collected, and the whole thrown anyhow into a wagon or on to the 
top of a tender. No one felt certain whether the n too) 
were there or, not, or whether the bars for working the jacks had 
been forgotten. With this arrangement, or want of arrangement, 
the men were kept running about looking for the various tools, 
valuable time was lost, and finally the men were hurried on to the 
engine and tender, each one finding a place for himself as he best 
could. In this state they were run out, perhaps for a distance of 
forty or fifty miles, in all kinds of weather, to the place where 
they were expected to work, and to work their hardest. Nothing 
could be worse than this. The men arrived cold and cramped, 
and unfit for work; it was often found that tools which were 
wanted had been left behind, and that others had been brought 
which were not required for the work in hand. It is always a 
source of surprise to the author that any one having work of the 
kind to do could go on from year to year making shift in this way, 
without some sort of provision for meeting emergencies. A tra- 
velling crane by itself is of little use—it must be supplemented b: 
other suitable tackle. For carrying the other tackle required, 
together with the necessary number of men, two vans are wanted, 
so that the breakdown vehicles kept at a fully-equipped locomotive 
station will number three or four, including the crane. . 

It would be beyond the scope of the present paper to attempt 
to go minutely into qunytineg required for down work, even 
if it were ible to do so, for no two breakdowns are exactly 
similar, and every case dealt with is likely to suggest some altera- 
tion or improvement in the tackle employed; but the author 
thinks that a short description of the appliances for breakdown 
work kept at Inchicore will serve to show the nature of the pre- 
paration necessary for this work. In the breakdown vans kept 
on the Great Southern and Western Railway at the principal loco- 
motive stations, as on other railways where attention is paid to 
this branch of the work, the objects aimed atare :—(1) Tohave all the 
tools and tackle always in their places in the vans; (2) to have proper 
accommodation for the number of men required to be carried ; 
(3) to be able to give the men refreshment at any time, without 
being dependent on outside supplies. If these objects are secured, 
the only thing to be attended to, when a sudden call comes for 
assistance, is to get the men together. As soon as this is done a 
start can be made, with the assurance that everything likely to be 
wanted is at hand. The breakdown tackle kept at Inchicore con- 
sists of four vehicles, viz., one travelling crane, one flat wagon, one 
tool van, one van for carrying men. An outline sketch of the four 
vehicles is shown at Fig. 1. The crane is an ordinary 10-ton 
travelling crane running on six wheels, and is hand-worked. It is 
provided with a pair of legs pivotted to the head of jib, and lying 
one on each side of jib when not in use. When the legs are 
down the whole forms a kind of three legs, capable of lifting 
considerably more than 10 tons, but for all ordinary purposes 
the extra lifting power given by the legs is not required. The 
crane is some fifteen years old, and has a straight wooden jib; 
the more modern forms of breakdown cranes are made with a 
curved iron jib, as shown at Fig. 2. This gives more head room 
under the jib, and is very convenient for lifting anything with 
high sides, as in loading up damaged wagons. Two lamps are 
attached to the crane when in use after dark, one at the head 
of the jib, and one on the back of the balance box ; these show red 
both ways at right angles to the normal position of the crane, so 
that when the crane is swung round, causing the jib or balance box 
to obstruct an adjoining line of rail, the lights can be seen by 
approaching engines in either direction. The flat wagon is a four- 
wheel truck, and runs next to the crane; it is required as a dummy 
to cover the overhang of the crane jib. This truck is made tu 
carry the larger pieces of timber packing, a platelayer’s trolly, two 
or three lengths of rails, and some P.W. fastenings. The tool 
van is a six-wheel vehicle, 24ft. long, without inside divisions, and 
is provided with double doors at each side, at opposite ends— 
that is, the doors un the right side are towards the front end of 
the vehicle, and those on the left side are towards the rear end. 
The doors are arranged in this way to admit of long levers, &c., being 
got in. Amongst other things this van contains ramps, jacks, 
two steel wire ropes, each 50ft. long, sling chains and shackles, 
double-headed rails and slings for traversing engines, wood packing 
and wedges, two of Wells’ paraffine flare lamps for outdoor work, 
snatch blocks, large rope dioan, with loops at ends for lifting 
wagons, crowbars and levers, a road gauge and wheel gauge, cross- 
cut saw, axes, &c. The van for carryiug the men is a six-wheel 
vehicle, about 27ft. 6in. long in the body. It is divided into two 
compartments; one of these is about 18ft. by 8ft., and the other 
about 9ft. by 8ft. The larger compartment is for the use of the 
men, and is provided with seats along the two sides, and has a 
table in the centre. The lower part of the table forms a cupboard, 
and contains tins of conden: milk, coffee, cocoa, and biscuits. 
At one end of the compartment is a stove, furnished with a large 
kettle and coffee tin. This compartment also contains two boxes 
of fitter’s tools, with hammers, cold sets, chisels, and the various 
spanners required for working at an engine. There are also some 
picks and shovels hanging on the walls at one end; these are 
marked on the handles, so that they may not be appropriated by 
the platelayers. Under the seats are lockers holding hand lamps, 
oil, ropes, &c. Water is laid on from a tank on the roof. 
The smaller compartment in this van is for the use of the 
foreman, and is provided with seats round three sides, trimmed 
much like a second-class carriage. At the end opposite the seats 
is a small stove, with cupboards on either side. There is also a 
pull-out desk and a wash basin. In one of the cupboards is kept a 
set of time charts, made in the form of line diagrams; these give 
the running of all trains on main line and branches, and will show 
at a glance at what times any part of the line is free from traffic. 
There is a movable table, which can be screwed into the floor at a 
convenient distance from the seats, and the compartment is lighted 
with a good lamp. In this compartment is kept a medical chest 
containing splints, bandages, lint, carbolic acid, oil, &c., in case of 
accident to any of the men. The list of tools given above as being 
carried in the tool-van is not to be takenas complete. It is merely 
intended to give a general idea of the articles required. A detailed 
list of everything would be tedious, and serve no useful purpose ; 
but the author thinks that a few notes on some of the more im- 
portant tools mentioned may be of interest. 

Ramps.—These are amongst the most useful appliances which a 
breakdown van can contain. If only one set is carried, they 
should be capable of re-railing the heaviest engines, and will then 
do for all vehicles. ‘The objection to having only one set is that 
they must be more Se suit engines, and are then somewhat cum- 
bersome to move about for wagons or carriages, A light ramp will 
do for nearly all vehicles except engines anu tenders, se that when 
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two sets are carried a considerable gain in time is the result. A 
set of ramps consists of four, i.c., two right-hand and two left- 
hand. As there is always great difficulty in teaching men which 
ramps are “right” and which “‘ left,” it is found useful to have 
them marked. One of the best practical ways of doing this is to 
have them painted all over of different colours, say the right-hand 
ones red, and the left-hand ones black. The foreman in of 
the operation then has simply to call for the red a or the 
black ones, as the case may be. Enough of the paint | remain 
on the ramps to render them capable of being « in thi 
way for a long time. This may appear a trivial matter, but it is 
of the greatest possible assistance, and saves time—an all-impor- 
tant consideration when trains are waiting to get past. Russell's 
ramps are made with double sides, so that each ramp is both right 
and left, and only two are therefore required to forma set. If 
this form of ramp is used, it is advisable to have two sets, as some- 
times four ramps are required to be used at once in d with 
one vehicle. The engine ramps used on the G. S. and W. R. are 
made of steel | pene and — a a o- ewt. 7 
They will re-rail engines weighing 36 tons. Fig. 3 shows a right- 
oe engine ramp. Those used for lighter work are the ois 
Stroudley’s ramps, and weigh a little over 3 qrs, each. They wil 
re-rail an engine if carefully used, but are apt to get damaged in 
the process. 

Jacks.—The ordinary screw-jack, both plain and traversing, 
mention; at least ten 
of these of various sizes shou rried in the tool van. 
There is no doubt that hydraulic jacks are the best for 
nearly all cases of heavy lifting required in breakdown work. 
A point to be noted in connection with them is, that the 
length of the lever for working the jack should be equal to 
the height of the jack when down. If this is so arranged the 
lever can be used as a gauge when setting packing, instead of 
having to lift the jack itself on and off the packing while 
adjusting the height of the latter. As often constructed the 
lever is made to slip on to the end of spindle working the 
pump.of jack, the end of spindle being squared for this purpose. 
This is not a good arrangement for two reasons—first, the jack 
cannot be pumped up without having the full length of lever on, 
which is awkward when there is no weight to steady the jack ; 
secondly, the lever cannot be readily got on in the dark, and when 
it is put on it is as likely as not to be on the wro! for 
making a stroke. Hydraulic jacks for breakdown work should be 
so made that they can be easily pumped up with one hand without 
using the jack lever until they feel the weight, and the lever used 
for working them should be readily slipped on in whatever position 
the pump may stand at the time. This arrangement is secured by 
having a short lever, say Gin. or 8in. long, permanently attached 
to the jack, and making the long lever with a socket at the end to 
slip on to the short lever on the jack. Fig. 4 shows the hydraulic 
jack used at Inchicore ; it is the London and North-Western Rail- 
way pattern, and has a 2hin. ram, and a 10in. stroke. It will lift 
15 tons. ‘The double-headed rails and slings, mentioned as 
being amongst the tools carried in the van, are used for 
traversing engines when off the road. The pieces of rail are of 
the ordinary double-headed pattern, and are steel, weighing 
about 80 1b. per yard. There are six — in the van, two about 
7ft. long, ped pa from 10ft. to 12ft. long each. The ends of all 
are slightly tapered from both sides, instead of being cut square 
across. Two sorts of slings are used with these rails—a plain one 
made of #in. round iron, as shown at Fig. 6, and a | one 
made of flat bar, Fig. 7; this is provided with cotter holes, and 
has a cotter chained to it. The distance between the last cotter 
hole A and the end of sling B is the same as the t 
plain sling, Fig. 6. The rails and slings are used in this way:— 
Suppose the case of an engine off the road amongst points and 
crossings, in such a position as to render it undesirable to try and 
pull her on with another engine. The wheels are in the ballast, 
perhaps 18in. below the top of rails, and the engine stands some 
distance to the right or left of the rails on which she is to be put, 
so that to get the engine on to the rails it has to be lifted and 
moved sideways. The first operation is to lift the engine straight 
up until the flanges of the wheels are higher than the top of the 
rails. One end is lifted at a time, and when the end being lifted 
is high enough, two of the rails—as above—are put across, one in 
front and one behind the wheels which haive just been lifted. The 
heads of the rails touch the flanges of the wheels, as shown in 
Fig. 5. Two slings are then slipped on to the ends of the rails, 
so as to prevent their spreading when the weight comes on, and 
this end of the engine is then lowered and allowed to rest on the 
two cross rails. The other end of the engine is treated in the same 
way, and she then stands on four cross rails, and in this position 
can be readily pushed sideways by placing a jack at an angle at 
either end as required. When the engine is traversed in this way, 
until the wheels are over the rails on which they are required to 
stand, a jack is placed under one end, the weight is taken off the 
cross rails, which are then removed, and this end of the engine 
lowered on to the line. The other end is then lowered in the same 
way, and the operation is finished. It will be found, when traversing 
an engine by this means, that the engine wheels do not slide on the 
cross rails, but the latter slide with the engine; the friction between 
the wheel flanges and the cross rails being greater than that 
between the cross rails and the heads of the lines of rails on which 
they rest. It is necessary, in placing the cross rails, to see that 
the overlength of the latter is left on the proper side, having 
regard to the direction in which they are to slide, and the position 
of the rails on which they are resting. The long flat sling described 
above is used to make the cross rails support the engine when the 
height of lift required is greater than the jack will give without 
having additional packing placed under it. When the jack is up 
as high as it will go, the cross rails are laid against the wheels—as 
explained above—and a long sling is put on each end, and the 
cotter is put in as close to the cross rails as it can be got. The 
jack is then lowered, and the weight allowed to rest on the cross 
rails, while additional packing is put under the jack for a fresh 
lift. The operation is repeated, if necessary, until the cotter will 
go in the last hole; when in this position the engine is high enough 
to allow the plain sling—Fig. 6—to be put on. The advantage of 
using the cross rails with a slings in this way is, that the weight 
rests on solid metal ins of wooden packing, so that when 
obliged to lower off to put fresh aw under the jack the engine 
does not sink in the way that she would do on soft packing. An 
engine will often sink 5in. or Gin. on timber packing, particularly 
if the ballast is not very good ; and this, deducted from the total 
amount of lift by the jack, makes a very great difference in 
the time Ta Sow 4 to say nothing of the annoyance and vexa- 
tion at seeing the weight go down instead of ba which only 
those who have had work of the kind to do can fully appreciate. 
A modification of the long sling is also used—Fig. 8. This is made 
of flat bar, the same as Fig. 7, but is not so long, and is open at 
one end. It has a slot in the open end for a gib and cotter, which 
are chained to the sling. It is used in this way :—When an engine 
is being traversed across a somewhat intricate part of the per- 
manent way, it may be necessary to remove one of the end slings 
on account of its touching one of the lines of rail on which the 
cross rails are sliding. In this case the open-ended sling—Fig. 8— 


is slipped on to the cross rails just behind the wheel, on and 
cotter are put in, and the plain sling can then be removed. The 
distance from tne back of the cotter hole to the end of the sling is the 


same as the inside length of the plain pm PS 6. Theauthor has 
found this method of using cross rails and slings very successful in 
dealing with many engines off the line, but thinks that it is not so 
generally used as it might be. Amongst the most useful of the 
appliances carried in the tool van is the wire rope and snatch 
block. A great deal can be done with this when properly worked. 
The rope kept in the Inchicore tool van is about lin. diameter; 
two lengths of thie, each 50ft. long, are carried; each a is 
furnished with a stout hook and link at both ends. The steel rope 


and snatch-block can be used to turn over a vehicle which has 


fallen on its side, ag abown in Fig. 9, The rope is passed over the 
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top of the vehicle and made fast underneath, a snatch-block is 
fixed to the rail or other point of support, in the required ’ 
the rope led through it, and hooked on to an engine. If the per- 
manent way is not heavy enough to stand the strain on the snatch- 
block, a locomotive or heavy van placed over the spot where the 
block is attached will help to keep it down. The can be used 
in many other ways, asa pull in almost any d ion can be got 
by placing the snatch-block in the right position. As a practical 
illustration of the use of some of the tackle referred to, the author 
thinks he cannot do better than briefly describe the re-railing of a 
—— engine which ran off the turntable at Lismore station, in 
mber, 1879. The table stands with one side next to very low 
ground ; the engine was being turned, and when half-way round ran 
off the table—in consequence of the brake not being peceay secured 
—and d the position shown in Fig. 10. e trailing wheels 
of the engine rested on the table wall, and the leading end was 
down in a ditch some 10ft. below. The draw-bar between engine 
and tender did not break, and the front end of tender was conse- 
p my lifted by it, as shown. The first operation was to cut the 
raw-bar, and let the tender drop on to the table rail. The table 
was then turned and the tender run out of the way. Then the 
wall on which the travelling wheels of engine rested was cut down 
to the level of - of table, so allowing the trailing end of engine 
to —~ about 3ft. This end of the engine was then secured to the 
turntable centre by means of sling chains and shackles, so as to 
prevent her running forward, as the slightest forward movement 
would have caused her to go down altogether, and the front end 
was lifted by jacks, and packed up, as shown in Fig. 11. When 
the engine was got into this position the turntable was lifted out 
and put on one side, by means of the travelling crane, and a tem- 
porary incline of old sleepers and packing laid through the tablepit. A 
ae engine was then put opposite the table on the road at A, a snatch 
lock was secured to one of the spokes of the — wheel of the 
goods engine, and a wire rope led from the back of the dead engine 
round the snatch to an engine on the road marked C, This engine 
was then started, and the dead engine was pulled up the incline. 
The rails laid on the temporary incline were carried out from the 
table pit across the first road, B, and the pull continued until the 
dead engine stood over this road, but at right angles te the position 
in which she should be. The next operation was to get the engine 
turned round and put on to the line B. To do this the wire ro} 
was attached to the buffer plank, led round a snatch block at the 
— angle, and a sharp pull given by an engine at the other 
end of the rope. This twisted the dead engine round nearly as 
far as was required, the temporary rails going with the wheels 
the greater part of the way round until the engine slipped off 
them ; she then stood in a ition of an engine somewhat badly 
off the road. The cross rails and slings were then used, and the 
engine put on the road, B, and run into a siding. The turntable 
was lifted back into position, and the work was finished. The gap 
in turntable wall had to be repaired afterwards, but this did 
not interfere with the working of the table. The table was 
in such a position as to render it impossible to get at the 
engine with a crane. If it had been possible to place two travelling 
cranes, one on each side, so as to get hold of the front end of the 
engine, the work would have been very much simplified, as she 
could have been lifted and run back on the table without any 
difficulty. In dealing with breakdowns no fixed rules can be 
followed; each case must be dealt with according to its own 
circumstances, and the man in charge of the breakdown tackle has 
to decide what method he will adopt. For instance, when several 
wagons are crushed and telescoped together, perhaps some on the 
top of the others, it is useless to begin in the middle, and try to 
ut individual wagons right. The first thing to do in such a case 
is to straighten the wagons out by attaching an engine at one end 
and pulling until they are free; then each wagon can be dealt with 
separately. The way in which they are subsequently handled 
depends on the time at command, tf trains are being delayed the 
line must be cleared at once, and such wagons as cannot be run on 
their own wheels are thrown over out of the way, to be loaded up 
at a more convenient time. No question of slight extra damage to 
vehicles must be allowed to interfere with handling them somewhat 
roughly, where delays to trains can be reduced by this means. It 
is useless to save £5 by refusing to turn over a wagon or two, and 
at the same time delay a fish train, which delay may cost the 
company £100, 

The heavier class of breakdown work is that connected with re- 
railing locomotives. In ordinary cases of engines off the line it 
may be taken as a general rule that the best way of dealing with 
them is to pull them on by means of one or more engines. If the 
circumstances will admit of this method the ramps can be used, or 
in many cases a rail joint near the engine can be broken and the 
rails temporarily slewed to suit. If the engin is difficult to move, 
her own steam can be used to assist; it will do no harm, although 
the wheels may be somewhat up and down, and the coupling rods 
may not look quite so level as they should be. When the engine 
is off the road amongst points and crossings in such a position as 
to render pulling on out of the question, or where ing might 
result in damage to the engine, she must be jac! on, The 
author bers an inst where a goods engine and tender 
ran off the line at a pair of trap points, and s in the ballast 
some 6ft. or 8ft. away from the ends of the trap rails, Another 
engine was brought up behind, a chain made fast between the two, 
and the engine was pulled straight back again on to the line, all 
the wheels mounting the ends of the rails as easily as they ran off. 
The operation was finished in five minutes from the time the chain 
was attached. There was a certain amount of good luck in getting 
all the wheels to take the rails, but the first thing to do in such a 
case as this was clearly to pull the engine back; if any of the wheels 
had missed the rails they would have been put on by jacks or ramps. 

In another anak which the author was not concerned—an 
engine and train of twelve wagons ran off at trap points on a 
branch line, and pulled up the permanent way for a distance of 
ninety yards. The men in charge of the train, and platelayers, 
having sent for assistance, made up some fires, conclu that the 
work of clearing such a wreck would at least take all night. On 
arrival of the breakdown gang, the foreman decided to try and 
pull the wagons back one at a time; this was done with perfect 
success. He then thought he might as well try the tender, and 
this was got on in the same way. Lastly, the chain was made fast 
to the engine, and by getting it to assist with its own steam it was 
pulled back te the points and on to the rails. The whole work 
was finished in less than two hours from the arrival of the break- 
down gang. Instances such as these of engines getting off the 
road are of more or less frequent occurrence on every railway; 
the more serious cases where engines are turned over, or run 
to the bottom of an embankment, or over a bridge, are 
fortunately not so numerous, but when they do happen they 
are dealt with as the circumstances of the case may indicate. 
It may be by direct lifting, two or more cranes being used; or a 
temporary slope may be constructed and the engine pulled up in 
that way. The minor details and time occupied will vary tly 
according to the skill of the man directing the work. paah = mi 
apparatus should always be under the charge of the locomotive 
foreman of the station at which it is placed, and it is his duty to 
see that the tackle is kept in the most efficient condition, and 
always ready for immediate use. He will see that he has one man 
specially appointed to keep the crane, jacks, and other tools clean 
and in working order; also that he has a speci of four or 
five men amongst his shed staff told off for working the crane. 
On arrival at a breakdown he takes command of the work con- 
nected with clearing the line, and if he is well up in his duty 
he takes time to carefully look round before commencing opera- 
tions—while his men are getting the crane or other e into 
rence noe decides how to deal with the case in hand. 

ing determined what to do, he does it with as little delay as 
ran e, and allows no one to influence him with ions. 
use he knows that even an imperfect plan of working ollowed 
through is better than two or three superior methods half tried. 
The position of a man in charge of onions work on a busy 











railway is no easy one. In addition to his ordinary locomotive 
work he is liable to be called at any moment to a breakdown. He 
must be intimately acquainted with the traffic over his district. 
When called to a breakdown he is expected to get the line cleared 
at once, and is worried by constant inquiries as to how long he will 
be. He is held responsible for seeing that he does not obstruct 
other lines of rail on which trains may be passing, or, if necessary 
to obstruct them, he is responsible for protecting the line about to 
be obstructed. He may have to work ona part of the main line 
where there are four lines of rail, and trains running on three of 
the four; and when the work is over he is expected to be able to 
give a clear account of the accident, and, if necessary, to furnish a 
sketch of the position occupied by the various vehicles before he 
moved them, 

The following extract is from an article on ‘‘ How to Manage 
Wrecked Trains,” which was reprinted from the American 
National Car Builder in THE ENGINEER of July 29th, 1883 :— 
‘“*A large wreck is attended with something akin to the 
excitement of war. There is the same hurry and confusion. 
A big fire is built of whatever fuel comes handy; a crowd of 
half-frozen men gather round it if the weather is cold ; no one 
knows how or when the next meal is to be obtained, all being on 
the alert to make the best out of the worst possible means. One 

fellow has injured himself by lifting ; another has had a pick 

iven into his foot instead of into a tie; and another has been 
hurt, perhaps, by the recoil of a rope. A wrecking master must be 
largely endowed with the qualities of a military commander. He 
must be cool and self-possessed, and take time enough to form a 
definite plan before a move is made. He must never hitch on toan 
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engine or car without knowing exactly what he is to accomplish by | 


it. If the wreck is a large one, the president of the road company 
is usually present with a number of useless spectators. Instead of 
taking fifteen or twenty minutes to look over the und and 
form an intelligent plan, as he would be capable of doing under 
other circumstances, the wrecking master, if he is a nervous 


and sensitive person, is apt to lose his head because the presi- | 
dent is looking at him, and the train peg caper sending mes- | 
t 


sages a fifteen minutes asking how soon the track will be clear. 
The result is that in his trepidation he hitches on anywhere, 
jerking as many cars off the track as he jerks on, and it finally 
turns out that between the original c 


last resort, they are got out of the way by setting them on fire and 
reducing them to ashes, 
* * 7 ~ * * * 

‘The subject of wrecking is deserving of considerable study, as 
anyone who has had the superintendence of a big job will be pretty 
sure to discover. It might be supposed that the civil engineer of a 
road would make a good wrecker, from his knowledge of the 
handling of heavy structures. But this is not so. In carrying on 
his ordinary operations he has plenty of time at his disposal, with 
powerful derricks and other necessary appliances, but give him a 
small wreck, with a flat car-load of timber, a few blocks and 
tackles, and four or five jacks, and he would despair of accomplish- 
ing anything. The experienced and capable wrecking master, in 
handling heavy engines and cars with the usual limited means at 
his command, disp ie an amount of engineering talent that is none 
the less practical and effective because it has not been acquired by 
a regular course of technical education.” 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible fr the opinions of our 
correspondents. 





WATER GAUGES. 

Srr,—In the latter half of the year 1876 you were kind enough 
to give me an illustrated notice of a ‘‘ Sentinel” safety valve. I 
enclose you — of my latest improvement in steam boiler 
furniture. You will see that the tracing represents a set of water 


gauge fittings. 

The improvement consists in cutting a gap the full depth of the 
stuffing-box, so that the glass can be introduced without unscrew- 
ing the cap of the upper fitting. This gap is closed by a tongue, 
which is made in one piece with the gland, The gland-nut 





and the subsequent | 
hauling and jerking, the cars are not worth picking up; and, as a | 





embraces the outer circumference of the stuffing-box in the usual 
manner. The advantages of this improvement are a> follows :— 
(1) The attendant, when fixing a fresh glass, sees at a glance when 
he has got it the right length, and thus the danger of a short 
—obstruction at the —_ end packing—is avoided. ( ) A 
fresh glass is more easily inserted, as it is not necessary with 
lasses of a short range to remove the cap of the upper fitting. 
This cap, which is dispensed with in the improved water gauge, 
frequently sets fast, and it is not uncommon to bend the upper 
fitting in trying to unscrew it. (3) A fresh glass is inserted with 
greater despatch on account of the broken glass and old packing 


being more easily removed from the — 
Darlington, March 21st. Hos. R. SUMMERSON. 


THE LAWS OF MOTION. 


S1,—There is one sentence in my article on the laws of motion 
which you published yesterday which was inconsiderately written, 
and which does not represent my own real conviction. In 
fact, later in the article I state what is virtually a contradiction of 
the sentence I refer to. It is—‘‘ Any view of mechanics that 
leaves out of account the strain that is the invariab] paniment 
of force or stress is so incomplete that it may, I believe, be described 
almost accurately as mere compilation of mathematical formulas 
consistent among themselves.” Although I do believe that such a 
view is so incomplete that by itself it is useless for the thorough 
solution of any practical problem in mechanics, still I went 
beyond my intended mark in saying that it was altogether futile, 
except for the compilation of consistent mathematical formulas. 
I should like to state as succinctly 
asIcan what I do hold on this 
important point. 

(a) Let us define the mass of a 
certain portion of matter as its 
— for absorbing motion per 
unit change of velocity. The 
density, or mass per unit volume, 
we might call ‘* volumetric spe- 
cific capacity for motion” in the 
same way as we speak of specific 
heat, specific weight, &c. This 
is only the ordinary definition 
of mass expressed in words which 
to me makes its meaning clearer. 
The unit mass will be that mass, 
which, when it has absorbed unit 
motion, assumes unit velocity. 
The quantity of motion absorbed 
will be the mass multiplied by 
the change of velocity resulting 
from the absorption of motion. 
(6) Let us assume that when one 
| sovgp of matter absorbs motion 

another, all the motion 
which the latter before 
the transfer and lost during the 
transfer still exists undiminished 
in the former after the transfer. 
Observe that it is only by assum- 
ing this thatit is possible to attach 
any definite meaning to the defi- 
nition (a) of mass. Then adop- 
ting the definition (a), and inter- 
preting the results of our experi- 
ments according to assumption (}), 
we find :—(1) that every experi- 
ment on mass as m ac- 
cording to (a) shows that the 
com Sheaiieal portion of matter 
has at all times and under all 
circumstances the same mass, 
whether there be much or little 
motion absorbed into that por- 
tion of matter. a te — 
experiment interpre e 
of this definition of mass will 
show the loss of motion to be 
nil in every case of transfer of 
motion from one portion of matter 
to another. Now, definition (a) 
has no meaning unless coupled 
with assumption (b), and would 
also give a varying measure of 
the mass of any individual por- 
tion of matter unless the experi- 
mental result (1) is found to be 
universally verified; and more- 
over, the assumption () would be 
found to be mistaken unless the 
experimental result (2) is also 
found to be universally verified. 

But if assumption (b) were 
really wrong, these experiments would not (1) invariably 
give the same mass measure to the same piece of matter; 
some experiments might give the same measure, but all 
would not do so, And even if the mass measure were always 
found the same under the most various circumstances, still experi- 
ment would (2) not invariably show the loss of motion to be nil in 
all mechanical actions, the possible variation of circumstances not 
only extending to different mechanical actions taking place at dif- 
ferent times, but also including the measurement of the same 
action, or transfer of motion, relatively to various different fields 
or other masses used to define axes of reference. 

We cannot extend our experiments and measurements ad 
infinitum so as to demonstrate absolutely that no contradiction of 
our fundamental assumption ever occurs in nature; but when the 
experiments have extended over a moderately wide range, the 
accumulation of evidence is sufficient to carry conviction to any 
ordinarily constituted mind. 

The two mechanical facts that can be proved in this manner by 
experiment without any reference to strain are therefore, in my 
view—(A) The constancy of mass of each individual portion of 
matter—that is, the constancy of its carrying capacity for motion, 
this fact being conveniently named the conservation of mass; and 
(B) the indestructibility of motion, provided the field relatively to 
which the motion is measured be always the same, because by 
changing the field we can alter the measured magnitude of the 
motion as much as we like, this fact being conveniently termed 
the conservation of momentum. 

Further than this we cannot go without consideration of strain. 
For instance, no rational treatment of transfer of motion by work 
done is possible without considering strain and strain energy. 
Furthermore, although we may arrive at the doctrine of conserva- 
tion of momentum in force transfers of motion without reference 
to strain, still we cannot study the mode or mechanism of this 
force transfer of motion without first gaining a knowledge of 
strain. Rospert H. SMITH. 

The Mason Science College, Birmingham, March 28th. 








| ELEVATION 


cab 1 


Srr,—Years have elapsed since I first began, with your permis- 
sion, to call attention in the pages of THE ENGINEER to the 
defective manner in which dynamics are taught in text books and 
colleges. The effect I produced was small, possibly nil, yet / 


cannot help thinking I may have done something to advan 
matters toward the greatend which I now see in view. Neel 
I say with how much pleasure I saw Professor Hudson at last take 
up his ble, and tell the world what manner of faith was in 
him. fessor Hudson was followed by Dr. Lodge. Nothing I 
have ever said has been more condemnatory of the system of 


es 
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teachi dynamics than Dr. Lodge’s statements ing 
Cambridge. Dr. Lodge was succeeded by Professor Smith ; and by 
Mr. Lyon, whose position at Cambridge entitles him to be heard. 
Well, what do we find if we examine the writings of these four 
gentlemen? Anything rather than harmony; and if I may venture 
to say it, no inconsiderable confusion of ideas. 

I have hitherto refrained from placing before your readers any 
definite scheme of Dynamics— 'y, because I wished to see 
something like a defence of existing systems of teaching; and 
secondly, because within the limits of a letter such as this, and of 
any reasonable length, it is quite impossible to do my subject, and 
I will even say myself, justice. But an opportunity has at last 
come. The professors have at last spoken out, and I no longer 
refrain from stating what I believe to be the true foundation of 
dynamics ; and it will be seen that my propositions clear away in a 
moment the mysteries and confusion with which the subject is 
infested, and place Newton’s accuracy above dispute. With your 
permission I will state my thesis now, and I shall be prepared to 
defend it when it is attacked. 

(1) In the larger number of text books Force is said to be the 
cause of Motion, and by the word Force is meant push, pull, or 
effort. For the word Force I substitute the word Effort; but only 

use confusion already exists about the meaning of the word 
Force, which I do not wish to increase. 

(2) There is no such thing in nature as an isolated effort. Efforts 
are always dual and opposite, and the dual efforts cause Stress. This, 
it will be seen, is simply Newton’s third law in different words. Thus 
the horse’s pull on the cart is one effort, the resistance of the 
ground to the movement of the cart is another effort. These two 
efforts are exactly equal and opposite, and their result is a stress 
on the trace. 

(3) Effort, and therefore Stress, is caused by Motion or change 
of Motion. There may be motion without stress, but there can be 
no stress without motion. This is the fundamental principle lying 
at the root of the whole science of dynamics. In the text books 
we are told that force is the cause of motion or change of motion. 
This is an untruth ; and its promulgation has had to answer for nearly 
all the ities and confusions met with in the teaching of 
position should run, Motion is the Cause of 





effort, and not in Tait’s sense. Tait, indeed, talks of a totally 
different thing, and a thing useful and not to be despised, but it is 
not effort. 

Here it may be well to stop for one moment to answer an 
objection which is certain to be raised. I shall be told that stress 
can and does exist without motion, as, for example, the thrust of a 
bridge on its abutments and the thrust of the abutments on the 
bridge. ~ answer is, simply, that this thrust or stress is due to 
gravity, and that gravity is a mode of motion. If my readers tell 
me that I cannot prove this, I answer that they cannot disprove 
it; and all analogy and experience tend to show that stress can 
only be caused by motion. Take the pull of the horse on the 
cart, for example. This is due to the vitality of the horse, by 
which his food is converted into muscular motion. Again the steady 
pull of a spring may be cited inst me. My answer is, that the 
pull of the spring is due to elasticity, and elasticity is due to 
motion. 

(4) I now come to another and a very important clause. I have 
said that there can be no stress without motion, but it does not 
follow that motion should be necessary to cause both sides of the 
stress. Thus, for example, when a cart is drawn, the horse’s 
motion supplies one side of the stress, the ground’s resistance the 
other side of the stress; but this last isnot due to motion.* Onthe 
other hand, when two bodies in motion in opposite directions 
come into collision, the stress set up is altogether dynamic. 

As I have said, every effort is dual; it must beso, There can 
be no effort where there is no resistance. We cannot pull if there 
is nothing to pull against, and the resistance is the measure of the 
effort. This, again, is Newton’s third law. 

We have, then, dual effort—never single effort—and one side of 
this effort may be, and very often is, static, while the other 
side of the effort is always dynamic, or more strictly speak- 
ing, kinetic. Thus, when the horse pulls the cart, his effort 
is dynamic; the resistance of the ground to his feet is static. 
Professor Hudson treats it as if it were dynamic, which is entirely 
wrong. The ground does not cause the advance of the horse; 
that is due entirely to motion in the horse. His is the dynamic or 
kinetic effort. 

Now, let us go a step further, and instead of regarding motion 
as a condition, regard it as an entity—as a something always asso- 
ciated with matter. There is no more impropriety in doing this 
o- there is in speaking of gravity as an entity instead of a con- 

ion. 

Motion may be transferred from one body to another, just as 
water can be poured out of one jug into another; but the act of 
transfer does not affect the quantity of motion. Let us, for 
example, have two ire, each of which will hold a quart; one is 
empty, the other f: We half-fill the wg 5 Seo jug. 
The result is that each has now in it one pint. In like manner we 
have two masses of matter, one moving, the other at rest; the 
weight of each body isa pound. The speed of the moving body is 
10ft. per seeond. They come into contact, and the result is that 
both go on moving at 5ft. per second. Wesay that the momentum 
of the first was] x 10=10. After the transfer we say that the momen- 
tum of each is 5x 1=5; and we add the two together and say that we 
have 5x2=10. On this fact is based the theory of tne conservation 
of energy. The quantity of motion in any system cannot be 
altered by any internal transference of motion from one member of 
the system to another. Thus we may have twenty jugs of a quart 
capacity each. We start with five of them full. We may do what 
we please in the way of dividing this among different jugs; but the 
quantity of water remains always the same. So we may have 
twenty bodies, five of which are in motion. It matters nothing in 
what way we transfer motion from one to another, the whole 
quantity of motion is the same. This is called the principle of the 
conservation of energy. Motion is energy. Inow come to another 
fundamental proposition— 

(5) There can be no transfer of motion without the production of 
a stress. I havealready explained what I mean by the word stress 
- See pa (2). 

(6) amount of the stress is, other things being equal, the measure 
of the rate at which motion is transferred in terms of time. Here I 
differ from Tait, who using the word force, states that it is 
the rate at which motion—he says momentum, but they are 
practically synonymous terms—is transferred. This is in all 
respects a defective definition; stress is not the rate, but the 
measure of the rate at which motion is transferred. Thus, when 
the stress is doubled, the quantity of motion poured into a body in 
a given time is doubled. For example, the stress due to gravity is 
sufficient to give a pound weight a momentum of 32°2 at the end 
of one second; if the force of gravity were doubled, the velocity 
at the end of one second would be 64°4, and so would be the 
momentum. 

If I am asked why the transfer of motion is always accompanied 
by a stress, I answer that I cannot tell. I only know that it is so; 
but why, no one can — any more than it is possible to say 
why iron is, as has m shown by Mr. Hughes, inherently 

tic. 
ow, let me apply what I have said to the case of a railway 
train. The seat of original motion is to be nee grey, in the 
coal, but much more largely in the oxygen. e quantity of 
motion in the oxygen is very much in excess of that in the carbonic 
anhydride, which results from its combination with thecoal. This 
motion set free appears in the furnace as heat. Then it is trans- 
ferred to the water in the boiler and becomes steam, the motion of 

* This is not strictly true. The d, that is to say, the is 
snousdl tn a Ginection apposite to tak tn aaah the homes to proceeding 
As, however, the mass of the earth is infinite compared with that of the 
horse and cart, all but the most rigid purists will pardon me when I call 
the resistance of the earth static. 








the steam is then transferred to the driving wheel of the engine, 
and we have a “‘couple” between it and the rail; that is to say, a 
dual effort, resulting in a stress. One side of the stress is virtually 
static, due to the earth, the other side is dynamic or kinetic, due 
to the motion in the steam, and as soon as the stress has reach 
the amount corresponding to the rate at which motion has to be 
transferred from the steam to the engine, and thence to be 
dissipated in the heat of axle friction, rolling friction, gravity 
resistance, &c. &c. &c., the train will move at that rate. The 
train is not caused to move by the pull on the tie bar, but that pull 
is one side of the stress which is inseparable from the transfer of 
motion. 

Newton’s third law cannot be accepted as true by any one who 
believes that pull, or push, or effort, or force is the cause o! 
motion. The consequence is that it is eluded, and explained away, 
and shoved out of sight. Thisis the source of the whole difficulty. 
Teachers try to reconcile the third law with everyday experience, 
and they fail. To most men the pull at one end of the rope is 
greater than the other; the train does not pull quite so 
one way as the engine pulls the other; the horse alwa 
draws a little more strongly than the cart hangs back; the 
arrow in its flight acts on the air more re ~4 than the 
air acts on it; andsoon. Dr. Lodge does not, so farI can see, 
believe that resistance was meant at all by Newton. He holds 
that all that Newton meant was that the momentum lost by one 

was gained by another. This is quite true, but it is not the 
whole truth, and if it were, the fact is the same ; the time being 
constant, the stress must exist or the transfer of motion cannot 
take place. Explain away, paraphrase, do what we may, Newton 
no doubt stated what is perfectly true, that the resistance to an 
effort is always equal to the effort. The difficulty about the third 
law arises entirely from mon ry ae as the cause of motion. It 
would be as correct to say that the grate bars in the furnaces of a 
steamer are the cause of her running across the Atlantic. It is 
quite true that without them she could not make a voyage, and in 
like manner without stress there can be no transfer of motion. It 
may also be stated that without time there can be no transfer of 
motion, for the quantity transferred is measured by time and 
stress; but no one assumes that time is the cause of the motion ofa 


already said, being used in the sense of | train. 


The origin of the mistake is easily found. It took its rise in our 
own interpretation of our personal sensations, as has already 
been pointed out by, I believe, Herbert Spencer. If we move a 
wheelbarrow, we have to push it before us. This push is one side 
—the dynamic side—of the stress. We are quite cognisant of the 
ush; we are not cognisant of the transmission of motion to the 
w from the oxygen we are breathing; and we say, and very 
naturally, that the push makes the barrow go. As a matter of 
fact the motion of the barrow is not caused by the push, and can- 
not be; for the resistance of the barrow to being pushed is the 
measure of the push. We have simply, by pushing it, set upa 
stress, the magnitude of which is the measure of the rate at which 
we are transferring motion from oxygen to barrow. If there 
were no friction or other leaks, so to speak, by which motion was 
wasted, as soon as the barrow had acquired a certain velocity there 
would no longer be any stress, and I and the barrow would move 
on for ever without effort. This is only one of many examples 
which could be cited to show that we know next to nothing of the 
universe around us. Everything save a small residuum escapes us. 
We continually attribute results to some immediately antecedent 
phenomenon, which is only the link, after all, ina long chain. In 
old times witches were said to be the cause of storms, and the 
witches were burned. They had been seen to use incantations; 
the storm followed. Here were cause and effect. In like manner 
we push a barrow, and the barrow moves. Hence the push is the 
cause of its motion. Force has played the part of the witch 
hitherto; it is time that Force was burned. Not so long ago men 
said that because they saw the sun go round the earth, he did so, 
We know better now. In time we shall come to understand and 
to teach that the pull of a railway engine on a draw-bar does not 
do what we think it does. 

This Jetter has extended to an inordinate length; and yet I have 
left much unsaid that I ought to say. With one word I must 
conclude. It will be seen that I have advanced nothing which 
contravenes the received numerical laws of dynamics. With 
the way in which these are taught there is little reason to find 
fault. The pity is that such wild confusion of ideas should exist 
concerning the basis on which they rest. >. 1. 

London, March 30th. 


Srr,—There is very little doubt but that for all ordinary prac- 
tical purposes Sir Isaac has left absolutely no room for improvement 
in the statement of these laws, but the darkness which prevented 
his penetrating genius from discovering for us the other mysteries 
of force remains perhaps as dense in our day as it was in his. 

Incomplete comprehension of the subject leads men into org 
nations of what they believe to be the whole thing, the what, 
whence, and how, but no new facts are unearthed, nor old ones 
satisfactorily accounted for, and things are left no further forward 
after all; and the assertion that force is everything, and everything 
is force, may be true for anything that is demonstrated to the 
contrary. 3 

It is very convenient to assume that there are such things as 
molecules, and assuming that there are molecules, they appear to 
be capable of affecting each other as though they had motion which 
kept them perpetually battering about against each other, causing 
each one to preserve a certain amount of = to itself correspond- 
ing to the violence of the collisions and the pressure of i 
forces. In opposition to this repelling force there is an attractive 
force ex between each molecule and every other molecule 
in the universe, but chiefly its immediate neighbours. These 
forces equilibrate when the distance apart of all the molecules is 
the same—if the molecules are all alike—and the amount of » 
which each molecule may be said to have to itself corresponds to 
the conditions. It is therefore impossible for the molecules to 
move forward in any given direction en masse unless the distance 
between the molecules in that direction increases seriatim, so as to 
give each molecule a freer to move in that than in any other 
direction—that is to say, visible motion can only be imparted to 
any body when the distance between any one molecule and the 
contiguous molecules is throughout the mass to be moved test 
in the direction in which the motion is being produced. The 
motion, acceleration, or retardation having been produced, the 
molecules must have again assumed the relations of equilibrium. 

It follows from these considerations that when motion is given 
to a mass by, say, a push, there is during the acceleration a com- 
pression throughout the mass—except the body be an irregular 
solid, in which case the molecular displacements may in some parts 
merge into displacements in which the molecules recede from each 
other—corresponding at every point to the inertia of the mass to 
be moved in advance of the point. If a system of forces acts upon a 
body so as to be in equilibrium, the equilibrium is the result of a 
balance of compressions or extensions, or both, within the mass. 
The forces each produce motion until the relative positions of all 
the molecules determine equilibrium, and the force, beyond pro- 
ducing this effect—or this t of transf tion—must remain 








in abeyance as potential energy, or must overflow, so to speak, by | Tyndall, D.C.L. 


transformation into energy or motion of some other kind. He who 
can explain the existence of inertia and all about the atom may 
be able to give us the whole reason why the train follows the 
engine; but it must be remembered that it is impossible to have an 
equal strain at both ends of the draw-bar, even if it be a hypothe- 
tical one, and without inertia ; for, as has been already explained, 
the strains are not equal for any two successive molecules in the 
mass until the motion has established to a certain degree, 
when the force finds other outlets than in producing visible 
motion, such as friction, &c. 

It should always be borne in mind that all causes are really 
effects, and that all effects are causes; hence, everything is cause 
and everything is effect. Potential energy, heat energy, electrical 


f | pull exerted by the “‘ 





energy, radiant energy, and visible motion, what are these things? 

Are they not all but different aspects of the same thing—force? 

and is there anything that is manifested to any of our senses 

except by a physical impression, i.c., by force? Then what is force? 

May it not os everything short of time and space? May it not 

even be time and space? Who shall say? R, SNOWDON, 
Widnes Foundry, Widnes, March 30th. 





Sir,—In reply to your correspondent ‘ An Old Student,” “A.” 
and ‘‘R,” are two parties engaged in a tug of war. ‘‘A.” is the 
stronger, and sets ‘‘R.” in motion. There is one force F trans- 
mitted along the rope, the pull of the “A.” party; action and re- 
action are relative phases of that force, or a portion of it. The 

R.” party may be termed ‘‘reaction,” and 
an equivalent + of the pull exerted by the ‘A.” perty 
“action,” ol to a portion of the total force F. If 
the parties are of equal strength, there is but one force F along the 
rope, and “‘action” and “reaction” are phases of F referred to 
separate localities or masses, H. A. 

Staines, March 30th. 


PREVENTING INCRUSTATION IN STEAM BOILERS. 
Srr,—We note in your issue of 20th inst. a letter from ‘‘ Steam 
User.” ‘‘Steam User” does not comer to clearly follow our 
description of the ap tus contained in your issue of the (th 
inst.; we would therefore add that our boiler cleaner collects the 
deposit and mineral matters in a receptacle placed outside the 
boiler, from which they are blown off, a constant circulation takin 
place through the apparatus, based on the laws of gravity as appli 
to waters of different temperature. ‘‘Steam User” is of opinion 
that the most efficient contrivances are those dealing with the 
water before it enters the boiler. In this view we differ from 
“Steam User,” both on the grounds of economy and the manner 
in which the deposit of mineral matters held in suspension takes 
place. As regards economy, since efficient cleansing of water from 
tters held in suspension can only take place with the water at a 
high temperature, it follows that the most economical method is 
to deal with the water after it has entered the boiler, and not incur 
the extra cost of fuel which ‘‘ Steam User’s” method must entail. 
In other words, the maximum of economy is produced by utilising 
the force already generated. As regards practical proof, we can 
only say that many hundreds of these boiler cleaners are at work 
in the United States, and we have many letters from firms having 
them in use as to their efficiency in preventing formation of scale 
deposits. TuHos. VEASEY AND Co, 
Wool Exchange-buildings, Coleman-street, E.C., 
London, March 26th. 








Sir,—Three months ago I placed in the boilers under my 
charge, after being thoroughly cleaned, a few bundles of lime tree 
bark—from young trees—and found after a month’s working 
that there was hardly any incrustation in the boilers, it all having 
fallen to the bottom in a fine powder or adhered to the bark in a 
thick mud. I do not know whether it would act the same with all 
waters, but it is a hint that would be worth trying by those who 
spend money in different substances, said to prevent scale. The 
boiler I had cleaned yesterday, after having been three times washed 
out in three months, looked so well that I determined to send this 
to you in hopes that it may be profitable to some of my country- 
men. James G, SCHULTZ. 

Russia, Viatka Government, Elabouga, Oushkoffs 

Chemical Works, March 12th. 





OBSTRUCTING THE MIDLAND RAILWAY. 

Srr,—Permit me to correct an error in one of your paragraphs 
relating to railway matters, respecting the obstruction of the 
Midland Railway from Leeds to Barrow in transporting, as you put 
it, a large screw propeller for a steamer in this town. 

The article in question is a large steel stern post and rudder 
frame, with projecting arms, one on either side, at right angles, 
for supporting the twin-screw shafts. The total weight is about 
eleven tons. SUBSCRIBER, 

Mulhouse Works, Grosvenor-road, 

Belfast, March 30th. 





RAILWAYS FOR INDIA, 

Srr,—We noticed your remark about the work being done for 
the frontier railways of India, and the expedition with which it is 
being turned out. As proof of this, we may mention that on the 
26th of February we secured, in competition, a contract for a large 
number of wagons for the said railway, the stipulation being that 
we were to turn out the lot, with a considerable quantity of our 
light permanent railway, complete within a month; and last Mon- 
day, the 23rd inst., the whole was finished, inspected, and 
forwarded for shipment. 

When it is considered that we had to cast the wheels, which are 
of steel, and roll the iron required, in the time, some idea may be 
formed of the expedition necessary. 

London, March 30th. KERR, STUART, AND COs 

REMOVING CROSSHEADS, 

Srr,—In last week’s issue of THE ENGINEER I notice, in your 
Selected American Patents—311,769—a device for removing cross- 
heads, the same thing I used in 1866 on board the P. and O. Company’s 
ge 4 Northan, and since then I have made and used the same 
in Brazil. It is no new thing, and the public should know it. I 
trust you will insert this in your valuable paper. 

AN OLD SUBSCRIBER, 

6, High-terrace, Darlington, March 24th. 








Roya InstiTuTIox.—The following are the probable arrange- 
ments for the Friday evening meeti after Easter, 1885, to which 
members and their friends only are ‘itted :—Friday, April 17th: 
Professsor 8. P. Langley, Allegheny Observatory, Pennsylvania, 
“Sunlight and the h’s Atmosphere.” Friday, April 24th: 
William Carruthers, Esq., F.R.S., ‘‘ British Fossil Cycads and 
their Relation to Living Forms.” Friday, May 1st: The Right 
Hon. Lord Rayleigh, M.A., D.C.L., LLD., F.RS., MRL, 
“Water Jets and Water Drops.” Friday, May 8th: W.F. R. 
Weldon, Esq., Fellow of St. John’s College, Cambridge, ‘‘On 
oy ego to Surroundings as a Factor in Animal Development.” 
Friday, May 15th: Professor Burdon Sanderson, M.D., LL.D., 
F.R.S., ‘* Cholera: its Causes and Prevention.” Friday, May 22nd: 
Walter H. Pollock, Esq. M.A., “Garrick.” Friday, May 29th: 
J. J. Coleman, , F.C.S., together with Professor J. G. 
McKendrick, M.D., F'.R.S., ‘‘ The Mechanical Production of Cold, 
and the Effects of Cold on Microphytes.” Friday, June 5th: Pro- 
fessor Dewar, M.A., F.R.S.,M.R.1. The following are the lecture 
arrangements after Easter, 1885. Lecture hour, three o’clock, 
Subscribers of two guineas are admitted to all. these courses; a 
single course, one guinea or half-a-guinea:—Professor Arthur 
Gamgee, M.D., F.R.S., Fullerian Professor of Physiology, R.1., 
eight lectures on “ Digestion and Nutrition,” on Tuesdays, April 
14th, 21st, 28th; May 5th, 12th, 19th, 26th; June 2nd. Professor 

» D.C.L., LL.D., F.R.S., M.R.L., five lectures on “‘ Natural 
Forces and Energies,” on Thursdays, April 16th, 23rd, 30th; May 
7th, 14th. Professor C. Meymott Tidy, M.B., F.C.S., M.R.L, 
three lectures on “ Poisons in Relation to their Chemical Constitu- 
tion and to Vital Functions,” on Thursdays, May 21st, 28th; June 
4th. William’ Carruthers, Esq., F.R.S., four lectures on ‘ Fir- 
trees and their Allies, in the Present and in the Past,” on Satur- 
days, April 18th, 25th; May 2nd, 9th. | Professor William Odling, 
M.A., F.R.S., 


M.R.I., two lectures on ‘‘ Organic Septics and Anti- 
septics,” on Saturdays, May 16th, 23rd. Rev. C. Taylor, D.D., 
Master of St. John’s College, Cambridge, two lectures on ‘‘ A 
Lately Discovered Document, Possibly of the First Century, 
entitled ‘The Teaching of the Twelve A 
from the Talmud, on Saturdays, May 


tles,’” with illustrations 
, June 6th, 
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EXPERIENCE IN THE USE OF THICK STEEL 
BOILER PLATES. 
By Mr. W. PARKER.” 


AN ordinary cylindrical boiler of 13ft. diameter and 16ft. long, 
designed for a pressure of 1501b. per square inch, for which the 
scantlings were amply sufficient, burst under the hydraulic test. 
The pressure was applied very carefully, and when it reached 
240 1b, the fracture occurred, extending completely across one of 
the shell plates, and toa slight extent also into the adjoining plate. 
as shown on the diagram, The boiler was constructed entirely of 
steel, made on the Siemens-Martin process by a firm who enjoy the 
reputation of producing a material second to none in the country, 
The plates were all tested at the steel works, and fulfilled the 
requirements of both Lloyd’s Register and the Board of Trade. I 
find from our.sufveyor’s report that the sample from the particular 

late which failed, which was 1jin. thick, stood a tensile strain of 

‘6 tons per square inch, with an elongation of 20 per cent. ina 
length of 8in., whilst strips cut from it were bent almost double 
cold. In fact, the material ap} , from the mechanical tests 
applied before it left the steel works, to be in every respect suit- 
able for the pu for which it was intended. One remark, how- 
ever, may here be made, namely, that the plate in question was 
exceptionally large and heavy, viz., 20ft. long, 5ft. Gin. wide, and 
ljin. thick, weighing about 2 tons 16 cwt. This material was 
built up into a boiler by a company who have had an unusually 
extensive experience in the manipulation of steel, having turned 
out no fewer than 175 boilers of this material. The plates were 
treated precisely as other steel plates have been treated in the 
same works, and with all the appliances which experience has 
shown to be necessary; all the holes were drilled, and the plate 
was then heated in a furnace and bent to the required curvature in 
a pair of powerful vertical rolls in the usual manner, Under 
these circumstances it appeared at first sight astounding to find 
the material tearing enter a pressure which represents a strain of 
6°7 tons per square inch only, or less than one-fourth of the strain 
which the original sample withstood. In addition to this the 
appearance of the fracture indicates that the plate did not possess 
any ductility, stretch, or elongation whatever. Neither the steel 
makers nor the boiler-maker have as yet afforded any satisfactory 
explanation of the occurrence. It is without doubt a most 
serious affair, especially in view of the high pressures which have 
now become so common. On hearing of this accident the com- 
mittee of Lloyd’s Register instructed me to investigate the matter, 
endeavour to ascertain the cause of the accident, and, if possible, 
recommend some measure to prevent such an occurrence in the future, 
My investigations were only completed last Tuesday, and as such a 
serious matter as this, which bears upon the safety of life and 
property at. sea, must naturally give rise to no little speculation 
amongst engineers and steel ers, and has already produced 
great consternation in many quarters, I have taken this opportu- 
nity of laying before you a short statement of the facts as they 
have come before me, the results of my investigations, and the 
conclusion which I have arrived at, with a view to eliciting from 
the various steel makers and steel users here the benefit of their 
views and experience. Upon my visit to the boiler-making works 
I was fortunate enough to find a sister boiler to the one which had 
burst, ready for testing. This boiler was tested in my presence to 
300 Ib. per square inch, and was carefully measured and gauged 
and found to show no signs of deflection or yieldi I also ascer- 
tained from an examination of the testing appliances that an 
abnormal ago could not possibly have been exerted at the 
time of the testing of the first boiler. Seeing that the 
that broke had stood all the mechanical tests required 

ore lea the steel works, and that when worked into the 
form of a boiler shell it gave way at less than one-fourth of its 
original strength, it appeared at first sight that the plates had been 
in some way injured, or had undergone some material change from 
the time they left the steel works until they were rivetted into the 
form of a boiler shell; therefore it became necessary to look 
carefully into the mode of manipulation of the plates in 
the boiler-shop, and especially the heating and bending of them. 
One of the plates was bent in my presence. It was heated in an 
ordinary plate furnace, but when taken out was far from being of 
an uniform heat; the end of the plate near the door of the 
furnace was at a black heat, which Panne B increased towards 
the other end to a dark red heat. Then the Pp te was turned end 
for end and again placed in the furnace with a view to heating it 
as far as possible uniformly, but when again drawn out of the 
furnace it was seen that the heat was not at all uniform, one end 
being of a dark red or nearly black heat, which gradually cooled 
down to a blue heat at the other end. In this condition it was 
through a set of powerful vertical rolls, and bent to the 
required curvature. The plate passed through these rolls six 
times, and by the time the operation was completed one end of 
the plate was quite cold, while the other end remained at a blue 
heat. It was thought that this unequal heating of the plate may 
have set up in the body of the plate excessive strains of a dangerous 
character, and that these strains were aggravated by rolling the 
plate at a dangerous heat, it being well known that the ductility 
of all steel becomes lessened when worked at a blue heat, and 
it is, I think, generally admitted that it is far safer to work steel 
cold, or red hot, than at any heat between these two points. Steel 
plates, and ly large ones, 
ment, but as to the intensity of 





must be injured by such treat- 


locality, nothing definite can be said. To ascertain the nature of 

the material as it stood test pieces were cut from the fractured 
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~ From these tests it appears that the proved tenacity of the plate 
ranges from 29°5 tons to 33°1 tons, while the el tion ranges 
from 21°8 per cent. to 28°1 per cent. in a length of 8in. I may 
say that I corroborated these tests by others made from the same 
plate for my own information in London—the positions of these 
test pieces are shown on the diagram—and they were also corrobo- 
rated by other tests made for the information of the steel makers. 
This range of about 4 tons in the tensile strength of a plate of 
hom us metal like mild steel is very unsatisfactory. I ob- 
tained samples of the plate, and submitted them to five emi- 
nent and independent metallurgists, who have kindly furnished me 
with the results of their chemical analyses, which are as follows :— 


Carbon. Silicon, Sulphur. Phi M C80, 
oe ae. ae ae 
“27 oe “016 eo “044 es “076 és “641 
*83 oe *010 os “038 oe *065 ee “612 
*30 oo “018 oo “044 és 063 es *648 
i a, *088 OT, .. 0s *650 


the strains set up, or their exact | P 








* Institution of Naval Architects, 


of Incandescent Lamps,” The au 


The most striking feature in these analyses is the vet ropor- 
tion of carbon shown to exist in the plate. It is particularly high 
for boiler plates. Material used for thin plates, say, from 4in. to 
Zin. thick, to stand the same mechanical tests as these thick plates 
did, would not contain more than from ‘15 to ‘18 of carbon; and 
these facts led us to further experiments. In view of the great 
difference in the amount of carbon required in steel for a thick 
plate and a thin one to stand the same mechanical tests, it was 
deemed desirable to make an experiment which would determine 
to what extent work in the shape of rolling, and especially rolling 
thin plates, which, during the latter part of the operation must of 
necessity rolled, comparatively speaking, cold, affected the 
tenacity and ductility of the material. A slab of steel containing 
about the same amount of carbon as the plate that ruptured, viz., 
33, was obtained at the steel works where the plate was made, 
and rolled at one heat down to din. in thickness. This material, 
had it been rolled down to 1}in. plate, judging from the carbon it 
contained and the tests of the broken * te, as well as the opinion 
of the steel makers, would have had a tenacity of from 30 to 
34 tons per square inch. It was found, however, that when rolled 
down to }in. thick its tenacity was increased to from 35 to 41 tons 
= - inch, with an elongation of from 21 to 24 per cent. in a 
ength of Sin. Other pieces were made hot and quenched in 
water. These, when tested, broke at a tenacity of from 44 to 45 
tons, and had, practically peg no stretch at all. Pieces were 
cut from the fractured edge of the plate, as shown on the dia- 
gram, and subjected to tensile, bending, and temper tests. They 
showed a tenacity of 33°5 to 34°2 tons per square inch, but they 
stretched only 13 and 16 per cent., and broke with a crystalline 
fracture, as will be seen by the specimens produced. They bent 
cold to a considerable degree, but when made red hot and quenched 
with water, instead of bending, as pieces of a thin plate of similar 
tenacity and ductility would do, they broke under the first blow of 
a hammer without any bending whatever. The material was so 
high in carbon as to take a temper and become quite hard and 
brittle. Further cold bending tests were made from pieces of the 
broken plate, both before and after being annealed ; those which were 
tested before annealing bent fairly well, strips jin. square bent to an 
angle of 49 to 61 deg., the fracture showing a considerable amount of 
alteration in form ; while those pieces which were tested after anneal- 
ing bent much better, in fact, almost double. Strips, however, that 
were heated and quenched in water broke short without any bend 
whatever at the first blow of a hammer, and thus corroborated the 
previous experiments made in London. These experiments point 
to the fact that the ope which gave way must have become par- 
tially tempered by the heating and cooling to which it was sub- 
— for the purpose of rolling it into its cylindrical form. The 
eating not having been uniform, the tempering could not have 
been uniform, and the variations in the temper no doubt have 
caused the variations in the strength and ductility shown by the 
different parts of the plate. The hardest part of the plate yielding 
less than the rest became naturally more strained, and hence the 
plate tore at its hardest part at a pressure only a small fraction of 
that which it would have borne if its yielding had been uniform. 
Having thus placed before you the nature of this accident, and 
the steps taken with the view of unravelling the supposed mystery, 
I now venture to state what inferences may, in my opinion, be 
drawn from the results of the investigation. I think it will be 
acknowledged that a material which is so high in carbon as to take 
a sed and break short as described, even if it possesses high quali- 
ties of tenacity and ductility before being tempered, must be looked 
upon as unreliable and altogether unsuitable for use in marine boilers. 
It would appear that the desire to obtain high steam pressures, 
and to use steel of a higher tenacity consistent with a large amount 
of ductility, has ca the marine engineering world to unknow- 
ingly drift into using a material of an unreliable and unsuitable 
character for the shells of marine boilers, more especially when 
the usage which such plates receive in heating and bending is con- 
sidered, for except among steel makers, it does not appear to have 
been generally known that the thicker a plate is the more brittle 
and erratic in its behaviour it must become, as compared with a 
thin plate made to stand the same mechanical tests as far as 
tenacity and ductility are concerned, as, otherwise, I feel con- 
vinced that the increase in tenacity from 29 to 32 tons for thick 
boiler shells would not have been advocated. So far as I am con- 
cerned, and the Society which I represent, I may say that it has 
always been our endeavour to discourage the use of steel of high 
strength. The rules of Lloyd’s Register require boiler plates to 
have a tensile strength of from 26 to 30 tons, and have done this 
from the commencement of the use of steel, because we felt that 
the higher the tenacity arrived at the more likelihood there would 
be of the plates giving trouble, and our whole desire has been to 
keep the material mild. We have, however, had considerable pres- 
sure ht upon us by manufacturers and engineers to allow a 
strength of 32 tons per square inch for thick boiler shell plates. 
This accident and the ee which have followed clearly 
point out that engineers have drifting towards the use of an 
unreliable material, or at all events a material which is too near 
the verge of danger to be pleasant, a state of things that should 
not exist with steam boilers. I would therefore urge, in order to 
remedy this growing evil, that the tenacity of steel plates for 
boiler shells—which are becoming thicker every day—should in no 
case ex 30 tons ; and that a temper test should be insisted on 
from every thick plate, and the practice of using enormously large 
lates should be discouraged ; while more care should be exercised 
in uniformly heating and bending these plates. I have conferred 
with the principal steel makers in the kingdom on this subject, and 
am able to say that they agree with me, and are decidedly of opinion 
that steel plates over an inch in thickness, and having a tenacity of 
more than 30 tons, must contain so much carbon as to render them 
unsuitable for ne ener ee rae awe they may possess the 
necessary tenacity and ductility to withstand the usual tensile and 
cold-bending tests. I venture to hope that this paper will be made 
the subject of a discussion, with a view to obtaining further 
opinions respecting the important points in question. 








THE PHYSICAL SOCIETY. 


Art the last meeting of the Mp none Society, March 14th, 1885, 
Professor Guthrie in the chair, aptain Abney read a paper upon 
™ n hes on iation.” In general a hot body loses 
heat in three ways—by conduction, by convection, and by radia- 
tion. In the case of the carbon filament of an incandescent lamp, 
the loss of heat by conduction is insignificant, and a series of 
experiments has been made to determine the amount of radiation— 
that is, the energy expended as radiant heat for every unit of 
electrical energy expended in the lamp. Mr. Crookes has investi- 
— the subject of radiation in high vacua, the cooling bodies 
ing thermometer bulbs, and has come to the conclusion that at 
pressures between forty-millionths and one-millionth of an atmo- 
sphere the radiation varies as the mean molecular free path. On 
the author’s experiments incandescent lamps of thin glass were 
exhausted to different degrees, the radiation being measured by a 
thermopile. It was found that from forty-millionths to ten- 
millionths of an atmosphere the radiation increases uniformly with 
decrease of pressure, but that beyond this point it becomes nearly 
constant, more important question is to determine the amount 
of radiation for any particular ray under the above conditions, 
This was effected by placing a small thermopile in the different 
parts of thespectrum. Plotting the results, with watts as abscissze 
and radiation as ordinates, the curves for each kind of ray are 
found to be very accurately hyperbolas with vertical axes. This 
result gives a method for rendering identical the quality of the 
light emitted by two lamps. We have only to find the radiation 
corresponding to a particular kind of light for one lamp, and then 
-by examining the curve corresponding to that ray for the other 

lamp, find for what number of watts the radiation is the same. 
Professor J. A, Fleming read a paper on “‘ Characteristic Curves 
or has collected a number of 





statistics connecting the life, resistance, efficiency, and potential 
difference of incandescent lamps, and has examined them with a 
view of showing the mutual relations of these variables by empi- 
rical equations, A curve, showing the relation of any one of them 
to any other is cal ac ristic curve of the lamp. Among 
the various results arrived at was the confirmation of the law 
announced by Professors Ayrton and Perry at the last meeting of 
the Society, that for a certain class of lamps the potential difference, 
minus a constant, varies as the cube-root of the efficiency, the 
latter quantity being measured by candles per horse-power. The 
constant—which in the lamps examined is about 28°7—is nearly 
the potential difference at which the lamp begins to emit light. 
Hence the law may be put into this form: The effective potential 
difference varies as the cube-root of the efficiency. Using the 
results obtained, the author then solved the problem of determin- 
ing the conditions for a minimum cost per candle, and obtained a 
result closely agreeing with that communicated at the last meeting 
by Professors Ayrton and Perry. In answer to Lord Rayleigh, 
Dr. Fleming stated that he had not calculated the increase of cost 
due to a variation from the most favourable conditions. It had 
been shown, however, by Messrs. Ayrton and Perry, that the 
increase of cost due to a variation of potential difference amounting 
to 3 or 4 per cent. upon either side of the value corresponding to 
least cost was very small. 

Mr. C. Cleminshaw described some ‘‘ Further Experiments in 
Spectrum Analysis.” These consisted of methods of obtaining the 
inversion of the sodium line in the spectrum of the lime-light. 
The first consisted in concentrating the rays from the slit by a lens, 
just beyond the focus of which isa spoon, in which sodium is ignited 
S a Bunsen flame. In the second method the burner and sodium 
are introduced between the lime and the slit, and carbonic acid is 
introduced into the flame. The result in either case is to cause 
the immersion of the D line. Professor Guthrie, alluding to the 
pale blue flame produced by common salt in a coal fire, suggested 
that there might be more than a mere mechanical action produced 
by the carbonic acid. Mr. Cleminshaw, however, believed that the 
action was purely mechanical. 

An abstract of a communication by Dr. John Hopkinson, on 
**Sir W. Thomson’s Quadrant Electrometer,” was read by the 
Secretary. According to Maxwell, the deflection produced by a 

iven difference of potential between the quadrants is given by the 
ormula d=a(A-B)(c-A*8), 
where A and B are the potential of the quadrants, and C that of the 
needle. Dr. Hopkinson finds, however, that the constant A should 
be =e c? the quantity / being due to and depending on the 
unsymmetrical position of the needle with respect to the 
quadrants, 











Parnt MILLs.—Messrs. Follows and Bates, of Manchester, have for 
the last two or three years been gradually developing, in addition to 
their ordinary horticultural appliances, a business in paint mills and 
drug machinery of all descriptions, from small bench machines to 
the granite mills driven by power. During a visit to their 
works the other day I was shown a special paint mill of large size 
which had just been completed for a customer, and as the arrange- 
ment of the mill is something new, a short description may be 
interesting. The mill is a horizontal granite roller mill with six 
rollers, and the novelty consists in having two complete mills in 
one frame. The rolls, which are made of polished red Aberdeen 
granite, 2ft. 4in. long and 14in. diameter, are carried in two sets 
one over the other, and are run at different speeds. The colour is 
fed from the top, and is carried over the first three rolls, when it is 
taken it is taken off by a doctor, passed over a cold water tank, 
and then delivered on to the second set of rolls, and after passing 
these, is again taken off by a doctor and delivered into a receptacle. 
The first set of rolls will deliver 8 tons of white lead per day, and 
the second set, which are fixed for the finest grinding, deliver the 
finished paint, which is thus completed in one operation. The mill 


is very compactl: ——— occupying o v about 4ft. by 
4ft. Gin., and weighs from 34 tons to4 tons. In drug machinery 
the firm have just completed a specially designed screw 


press for extracting essences. In this the chief feature ‘is an 
ingenious ratchet arrangement, which enables the operator with a 
2ft. handle to bring a pressure of six tons upon the plunger. The 
materials are placed in a strongly constructed box, with the front 
side opening upon hinges, so that the crushed substance can be 
a removed, whilst the extracted liquor is delivered through a 
spout. 

Kinc’s COLLEGE ENGINEERING SoctETy.—At the meetings held 
on Tuesday, 10th and 17th ult., Mr. Collis’s paper on ‘‘ Fuel” was 
read and discussed. The lecturer cunamansiael with a review of the 
chemical questions involved in the subject, describing various 
methods for determining the calorific values of different fuels, and 
giving formule for determining the highest temperatures obtain- 
able with a given fuel under special conditions, but stating that 
these could not be considered quite accurate, as they were based 
on the assumption that the specific heats of the products of com- 
bustion were the same at the high temperatures as at the lower 
ones, which probably is not the case. Mr. Collis next discussed 
the questions which had to be considered in regulating the supply 
of air to furnaces, and the great evils which arose in marine boilers 
by the use of too short furnaces and too small tubes. He next 
described the various great advances which had been made 
within the last few years in the economy of fuel, giving details of 
the regenerative furnaces of Stirling and Siemens and of the 
Siemens recuperator. Mr. Collis regretted that, while economy 
of fuel was carefully studied in manufactures, it was quite for- 
gotten in the kitchen grate and in ordinary domestic fire-places, 
which were more or less encased in iron, this, as a good conductor, 
tending to cool the fire. For this reason he advocated grates like 
those constructed by Mr. Fletcher, of Warrington, in which the 
only parts of iron were the fire-bars, the rest being all of fire-brick. 
The lecturer next described the various kinds of fuel, commencing 
with the solid forms, namely, coal, lignite, coke, peat, and wood. 
He gave tables of data referring to the different kinds of coal, and 
the source of their supply, and described the methods in present 
use for manufacturing coke, and the different qualities of fuel 
obtained by them. Mr. Collis then reviewed in detail the great 
advantages to be derived from the use of liquid fuel, especially for 
marine and metallurgical purposes, and advocated the method of 
burning it by admitting the liquid into the furnace as a vaporous 
mixture, produced by injecting it by superheated steam, and allow- 
ing this jet to impinge upon a dash-brick or ridge on the floor of 
the furnace, combustion being thus materially assisted by the rush 
of the fuel against this intensely heated surface, whilst eddies are 
produced very favourable to the thorough mixture with the air, 
which is n to complete combustion. The steam being also 
itself to a certain extent dissociated, the oxygen and hydrogen thus 
evolved recombine in the flues and produce heat, whichis then carried 
forward and distributed, instead of being all developed at one point. 
The lecturer stated that the peinsioal Reid fuels obtainable are 
petroleum and creosote, of which the former occurs in considerable 
quantities in the shales of Dorsetshire and other districts. The 
objections which had been raised to liquid fuel, on the ground of 
its being more us, Were very much over-rated, although a 
certain amount of care is n to ensure the lighting of the 
jet. The lecturer then described the methods of using gaseous 
fuel, giving details of various gas producers, amongst others the 
systems of Kidd, Wilson, Siemens, and Dowson, illustrating his 
poor -ear i a _ He then ——o Sa of cost, 

i gas for heating pu: can be produ at half the 
price of illuminating puog A that it is not adapted for storing, 
and should therefore be used as produced. He pom passed to the 
advan: which gaseous fuel was found to possess over solid, 
stating that where 20 cwt. of coal was formerly required to melt 


1 ton of steel, enough gas can now he obtained from 12 cwt. to 
perform the same work, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 20th. 

Tue Truak lines are in constant danger of another war of rates 
because of the insufficient traffic. This city has been quite recently 
threatened with a loss of its shipping by the efforts of the Phila- 
delphia Elevator interests, who are offering to serve the shipping 
interests at from one-fourth to one-fifth the price of like services 
here or at Brooklyn. This move has given our merchants some- 
thing to think of. The volume of business is still far below last 
year's volume, in the relation of 70 to 100. No great activity 
is immediately probable. The export trade in coma and meals is 
of moderate age ns acer Prices of staples in all leading markets 
are remarkably uniform. Trade centres are without features of 
special interest. Manufacturing centres are gathering in business 
and orders slowly. Travelling agents representing every interests 
report fair prospects, but no urgent present demand. The 
restriction policy in production will of necessity be continued. 
Labour strikes will not cause serious trouble this season. Steel 
rails were sold here this week at an equivalent of 26 dols. 50c. at 
mills. Several large lots are wanted, but buyers are inclined to 
stand out for improbable terms. The Trunk lines will want some 
fifty thousand tons in all, for repairing and for branch lines. 

The B. and O. Company has reached the suburbs of Philadelphia 
with its new line, but it is not yet known the exact point of 
entrance to that city. The company will continue their line to 
New York either by purchase or lease of —— lines, 

Metal quotations to-day are :—Tin, 17} for futures ; tin-plate, 
4.40dols.; copper, 10.81 dols. 1c. eavy exports: con 
3.70 dols.; — 4} dols.; Southern pis iron, 15dols.; Pennsyl- 
vania iron, , 15.50 dols. and 16 dols.; foundry, 16 dols. and 
18.50 dols.; merchant iron, 1.50 dols., 1°75 per cent.; plate iron, 
2c.; bridge, 2}; beams and channels, 3 ; and Bessemer pig, 19 dols. 
and 20 dols.; old iron rails, 17.50 dols. offered. 

The railroad purchasing agents are making inquiries for extensive 
requirements, and orders are looked for on a large scale by mid- 
April. Bridge construction is contemplated, and manufacturers 
are opening negotiations for a summer's work. No lower level of 
prices is possible, and the railroad interests will take advantage of 
this favourable condition to make important improvements. 

Throughout the New England and Middle States the lesser 
industries are more active, and in the North-Western States 
enterprise is waiting for the breaking up of the winter. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THERE has this week been rather more activity at the ironworks as 
the result of the desire of ironmasters to clear up orders before the 
holidays. Again, they have desired that this week the men should 
have as good a pay as possible. 

The whole of next week will be an idle time at most of the 
works. Masters welcome the temporary suspension, and in the 
interval repairs to plant and machinery will be carried out. At a 
few establishments where pressing orders are in hand a restart will 
take place on Wednesday night, but such cases are not numerous. 

The quarterly meetings take place next Wednesday and Thurs- 
day, and new business is held over. Expectations are not bright 
as to the aspect which those gatherings will probably present. 
Inguiries by merchants and by consumers will doubtless be fairl 
numerous, but it is thought that the prices which merchants will 
be prepared to give will leave makers only poor profits. 

Complaints are made of the tactics of merchants in their 
attempts to bear the market. Manufacturers question whether all 
the offers are genuine which hants so freely state that they 
are receiving to fill orders at prices never before so low. Certain 
makers who, yielding to this sort of pressure, consented to take a 
less price than they first asked, have, upon receipt of the specifica- 
tions, been lately chagrined in finding them to > exact copies of 
specifications executed, say, three months before. In such cases 
makers are wont to believe they might have obtained their own 
price if they had stuck to it. 

Marked iron makers do not consider that the announcement of 
lower quotations at the quarterly meeting would bring out an: 
more orders. The present figure of £7 10s. for bars, with 12s. 6d. 
extra for the Earl of Dudley’s make, is likely to be redeclared. 
His lordship’s prices in that event will be:—For rounds, £8 2s. 6d. 
lowest quality ; £9 10s. single best ; £11 double best; and £13 
treble best. Rivet and T-iron, £10 10s. for single best; £12 for 
double best, and £14 for treble best. Angles, and also strips and 
hoops from 14 to 19 w.g., £8 12s. 6d. lowest quality; £10 single 
best ; £11 10s. double best; and £13 10s. treble best. Strips and 
hoops of fin. and 20 w.g., £9 12s. 6d., £11, £12 10s., and £14 10s., 
according to —y ; and of jin., £10 12s, 6d., £12, £13 10s., and 
£15 10s., respectively. 

The New British Iron Company’s prices for bars are likely to be 
re-named as :—Best Corngreaves, £6 10s.; Lion, £7 10s.; best Lion, 
£9; best best scrap Lion, £10; best best best Lion, £11; best 
charcoal, £11 10s.; best Corngreaves plating, £7 ; Lion plating, £8 ; 
best Lion plating, £9 10s.; best Lion turning, £11; best Lion rivet, 
£9; best best Lion rivet, £10; best Lion chain, £9; best best Lion 
chain, £10; best Corngreaves horseshoe, £6 10s.; and Lion horse- 
shoe, £7 10s. 

“* Have prices touched bottom ?” is a question asked by unmarked 
iron makers, but there is no safe reply. Possibly an outbreak of 
hostilities with Russia would early decide the question in the affir- 
mative. In the present state of uncertainty all that can be said is 
that every succeeding week reveals prices lower than those pre- 
viously accepted. 








Sheets—singles—are selling for less than £6 10s.; galvanising | pe 


doubles may be had at £7 ; and lattensat £8. A few years ago 
the last class of iron was realising not £8, but £18 per ton. Very 
capital bars are abundant at £6 10s.; and common may be had 
down even to £5. The extras, once so strictly adhered to on the 
small sizes of bars, appear to have largely vanished, and sections 
which formerly came under this head are now executed at the same 
price as the thicker gauges. 

Sheet prices in Shropshire are better than in Staffordshire, but 
even among the Shropshire makers there is much complaining. 
Birmingham galvanisers quote £11 7s. 6d. for 24 gauge of corru- 
gated sheets in bundles delivered Liverpool, but some buyers 
declare they are purchasing at less. Stamping sheets are in good 
demand, and high qualities of the Baldwin- Wilden brand are quoted 
at £13 per ton. 

Pig iron is unimproved. Consumption is declining and stocks 
are still going up. Prices continue very unsatisfactory, and to 
keep old customers together some makers find themselves compelled 
to accept rates which are profitless. At the quarterly meetings 
all-mine pigs will it is anticipated be reannounced at for hot 
blast, and 80s. for cold blast. Selling rates will, however, be as 
they have throughout the quarter been, between 2s, 6d. and 5s. 
per ton less than these figures. For this there is no help with 
hematites imported from the west coast, from Lancashire, from 
South Wales, and other districts selling at less than 54s. Common 
pigs are supposed to be 37s. 6d. down to 35s., but I hear of sales 
at shillings under these rates. Northampton pigs are 39s. delivered 
at stations and D-rbyshire pigs 40s. upwarJs. 

Coal is a drug on the market, and the prices at which forge sorts 
are being sold by the Cannock Chase masters are —- ingly low. 
The figures range from 4s. 6d. per ton to 5s, 6d., deliv: into 
boats, while mill coal is 6s. 6d. 


The associated masters on Cannock Chase are formally discuss- 
ing the advisability of giving notice for a reduction in wages. They 
are not, however, as yt unanimous in their views, are inclined to 
await the taking of some steps by the South Staffordshire masters 





to drop wages. Definite action upon the Chase is, therefore, for a 
while postponed 

Some pipefounders hereabouts will try for the contract for 2000 
tons of in. main piping required for the Hull tion Water- 
works, but the advantages possessed by founders who are upon the 
coast will possibly spoil our chances of success. This district is 
ee agen be ap it from the uiries from the India-office for 
wheels and axles, axle-boxes, switches, and Be The railway 
f ing firms at Darlaston are busy upon orders for the Suakim- 
Berber line. The production of the water pipes for the line is 
being rapidly pushed forward, and in every case they are tes 
under Government inspection before they leave the works. 

The contract for the sixteen Bastier a and horse gears for 


the War-office has been obtained by Messrs. Joseph Evans and | this 


of the Culwell Engineering Works, Wolverhampton. The 
pumps are intended for raising water from a depth of from 65ft. 
to 70ft. They will be constructed on the chain principle, and will 
be manufactured throughout with a special view to lightness. The 
framework and base will be composed of wrought instead of cast 
iron, so that these portions will only be about one-fourth of the 
usual weight. A special make of wrought iron suction tubes is 
also adopted, and the discs of the chains, instead of being of cast 
iron, will be of red rubber. The first pump is to be delivered at 
Woolwich by April 20th, and the whole by April 27th. 

The Government order for tripod pumps has been secured 
by a London contractor. It is not yet known to whom the 
contract for steam pumps will fall, since the authorities are this 
week considering the alternative desi which manufacturers 
submitted, as desired, when they tendered for pumps upon the 


Wi model. 

At the annual meeting of the Institute of Iron and Steel Works’ 
Managers, held at Du on aes - R. Smith Casson, 
president, said that the attempts which been made to increase 
the service rendered by the Grand Junction Canal had been unsuc- 
cessful. The cost of raising the walls by 3ft., and making slight 
alterations to the tunnels and locks to permit steamers of 120 tons 
burden to travel between Birmingham and London, would be about 
£6000 per mile, or a net total of £1,000,000 sterling. The rate of 
carriage on goods to London, if it were 7s. 3d. per ton, would, he 
believed, pay a handsome profit to the sy og South Stafford- 
shire was now paying 15s. per ton for the carriage of iron to 
London. To prevent the possibility of the i 
mated with the railway companies, it had been that 
various corporate bodies in the district should be joint purchasers. 
The Corporation of Birmingham had, however, refused to 


ite. 

The notice of the nut and bolt manufacturers of Darlaston for 
a reduction of 10 per cent. in wages expires on Saturday, and the 
men announce that they have no intention to ask for a further 
extension of time. It has been agreed to ask Mr. Wiley to receive 
another deputation. If these pacificatory proposals prove futile, 
the novel movement which has been going on for some time past 
will have proved a failure. 

The tives in the forged chain trade employed around 
Crad. eath are on strike attempting to secure an advance of 
= y getting all the masters to concede to what is termed 
“the 4s. list.” 

Merchants in the hardware trade are in some instances this week 
countermanding the execution of orders previously placed until 
Anglo-Russian affairs assume a more definite appearance. 

Birmingham cartridge manufacturers are not pleased at the large 
supplies of i which our Government are drawing from 
America. This foreign buying is deemed the more unsatisfactory, 
since except for orders, estimated at two million cartridges for 
China, which are being executed by a Smethwick firm, local manu- 
facturers have but little to do. 

So severe is the competition of steel, that certain of the North 
Staffordshire iron makers are earnestly considering whether it is 
not advisable to begin making steel on their own account. Orders 
for large and jal sections, such as channel and girder iron, are 
leaving the district and going to the steel-masters. The merchant 
mills are running betweem four and five turns a week. The plate 
mills are, however, only working irregularly. The bar makers 
report a somewhat improved demand from the Australian, Indian, 
and South American markets. Crown bars are about £7 to £7 10s. 
and commoner descriptions £5 7s. 6d. to £5 lis. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is no very material change to report in the 
condition of the iron trade of this district ; throughout all branches 
it continues very unsatisfactory, with an absence of any early 

of improvement. With the close of the quarter there has 

n the usual indisposition to buy, but apart from this, a spirit of 

distrust and uncertainty as to the future is for the moment preva- 

lent, and adds, if anything, to the dulness and depression which 
have so long prevailed. 

The iron market at Manchester on Tuesday, being the only one 
held this week, —— together a moderately good attendance, 
but only a very sma! . Pigi 
still meets with only the most limited inquiry, and as the current 
actual requirements of consumers continue extremely small, very 


little —— is shown to buy forward. On the other hand | of 
are 


sellers than they were a few weeks back to book 
for long-deferred delivery. Lancashire pig iron makers still hold 
to 40s. for forge and 40s. 6d. for foundry, less a equal 
to Manchester, as the minimum basis on which they are prepared 
to entertain business, but beyond occasional small sales to regular 
customers, they are doing practi i 
figures. The leading makers of Lincolnshire iron decline to come 
below about 40s. 6d. and 41s., less 2} for delivery here, but they 
are practically out of the market at these figures, or they are under- 
sold by one or two district brands to the extent of 1s. and 1s. 6d. 
r ton. 
In the finished iron trade there is, if anything, a little more 
animation. Recent war preparations have resulted in orders being 
laced which have helped to give temporary activity to some 
neste Hla and although, on the other hand, the threatening 
complications with Russia tended to stop the opening of the Baltic 
shipping trade, the more yetang er) | prospects of the last few days 
have led to orders, which were held back, being given out. In the 
home trade makers here and there report orders coming forward 
rather more freely, and merchants appear to be sending in specifi- 
cations on account of contracts better than of late. In the general 
condition of trade there is, however, still no appreciable imp 
ment, and although the further downward movement in prices 
seems to have been checked, no advance is obtainable, and 
£5 7s. 6d. for good qualities of bars delivered here remains the 
average basis of prices. 

The members of the Manchester Geological Society had a very 
interesting excursion to Sheffield and the district last week, 
the party, which was very numerous, being taken down by 

jal train. The first point of interest was the works of Messrs. 
John Brown and Co., where they were shown some of the processes 
connected with the manufacture of oe means armour 
plates. These, however, are already so well known that any gene- 
ral description here is unnecessary, but it will be interesting to 
cael tensaitas cates Galak all be tin eee len 

us or @ more weld in the com 

ee ag ~ plates — the steel face ay t on were 
simply ro. own to the requisite thickness, but adopting appa- 
rently the Whitworth theory of compression, the plates, before 
they are canes 6%. Ee Se ep Sree 8) © Somes 
hydraulic pressure of upwards of tons. This ene which 
reduces the thickness of the heavy plates about 2in., has been found 
to very much improve the welding of the iron and steel, the whole 
anaes of Se sree eapnatek naver- neem Sse bees uw 
right through the body of the plate—and not simply the surfaces, 
as is practically the case under the rolling precess, 





weight of business was reported iron | be 





which was long felt in utili the scraps cut off the compound 
plates, owing to the presence of both iron and steel, has been over- 
come ‘<7 a manner. The scraps are re-heated and the 
steel face is then sawn off, so that the iron and steel can be 


separately. 

From Sheffield the party proceeded to the company’s collieries 
at Aldwarke, where an opportunity was afforded for a practical 
investigation of two questions which are at present 
occup: the attention of — eers, one with reference 
to safety lamps, and the other wi ‘erence to lime cartridges as 


ted | a substitute for waeoder in getting coal. Mr. C, E. Rhodes, the 


Seer eas teccouphiy’ tale ho tated of ate egena eal ee 
e of safe Ps, or 
P has constructed special apparatus at the collieries, 
with which a number of mene experiments have recently 
been made subiected a num! of lamps to a similar trial to 
test their trustworthiness when copous to an explosive current. 
The usual results were obtained with the Davy lamp, which fired 
the surrounding gas when exposed to a current travelling at 6ft. 
second; and the Clanny and Stephenson were scarcely any 
tter, the former firing in a current travelling at 7ft. and the 
latter at 12ft. per second. The Williamson and ordinary Muesler 
also fired in velocities of 14ft. and 17ft. poet the lam 
which apparently stood the best test being the Muesler with > 
osive current travelling at 30ft. per second went 
chinney during the whole of the vcrpertand, ‘This Parsing, bow. 
imn i e whole of the ex: ent. , how- 
ever, it may added, often occurs, but it is so slight that I 
understand, even when gunpowder is placed upon the horizontal 
eam il ae Me... ite Soult \- a ies 
e long wor! of the lowwood seam. A piece 
of coal, twenty yards in length, was ented upon. It was 
holed to the depth of 4ft. 6in., and ten holes were ed near the 
roof to the same depth. Each of these holes was charged with 
six to seven lime cartridges, and, after being stemmed, water was 
forced in by means of a hand pump. In about an hour the full 
felt, and a fall of coal of about 
40 tons resulted. The result of the experiments went to prove 
that lime cartridges, if allowed sufficient time, will do their work ; 
regarded as a very slow one, an 
several of the members stated that at their collieries lime idges 
had been tried, but that ultimately they had been abandoned. It 
seems y le that lime cartridges in their present form 
will be volun 
coal und 


adopted as a substitute for gunj er in getting 

bi - sAstenely dene but a oe ee | = 

ing of shots is u Sengeeeen, 08 i e case of a very fiery 

seam, such - bays one he ng eho oo Colli ry — the 

pe meg i er me imperative, the lime car- 

tridge process = a means of getting coal which, though slow, 
is undoubtedly efficient, and in many cases will be very valuable. 

In the coal trade the general course of business remains much 
the same as last reported. For house fire coal a fairly good 

» which is certainly better than it was at the commence- 
ment of last month, is kept up, and prices are well maintained. 
Common round coals for iro! ing and steam peat are, 
however, still very bad to sell, and are quite a drug in market, 
with extremely low prices taken to effect sales in bulk. Engine 
classes of fuel are in moderate demand, with no very excessive 
supplies generally in the market, but in the Manchester district a 
valeies of 6d. per ton has been made this month in the delivered 
rates for and slack. With the above exception, there has 
been no announced reduction in prices this month, but a 
want of firmness characterises prices to a very considerable extent. 
At the pit mouth best coal “ey 8s. 6d. to 9s.; seconds, 7s. to 
7s. 6d.; common coal, 5s. 3d. to 5s, 6d.; b » 4s. bd. to 5s.; and 
slack from 3s. to 4s. ton, according to quality. 

The shippi le has been quiet, with good steam coal 
delivered at the ~— level, Liv 1, or the Garston Docks 
uoted at 7s. to 7s. 3d. per ton, inferior qualities to be got at 
Sent 6s. 9d. per ton. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
I ATTENDED the interview bet the coal s and the colliers’ 
resentatives on Friday last. Mr. J. D. Ellis, the chairman of 
John Brown and Co., who own the Aldwarke Main and Car House 
Collieries, was in the chair, and there was a most influential 
attendance of South and West Yorkshire colliery proprietors. The 
miners’ deputation was headed by Mr. Benjamin Pickard, Mr. 
Edward Cowey—the president of the Yorkshire Miners’ Association 
—and other miners’ officials any geen All that the miners’ 
= em 





representatives did was to loyers to withdraw their 
notices. This the masters Fam a to do, and the interview 
ended with the rupture wider, if possible, than before. The miners’ 
representatives reported the result of their interview to the dele- 
gates at the miners’ conference on Monday, when it was decided to 
eee Cite which wil Inevitably dep at least 40,000 people 
of pits w ill ine ve & ,000 peop 

ipa oad though householders large consumers will not 
inconvenienced, as there is abundance of coal to meet all 

Wigan coalowners are alive to the 
making known their ability to send ~ quantity 
absence of Yorkshire competition, not be largely called upon 
for supplies for Yorkshire use. 

On Thursday the Manchester Geological Society had an enjoy- 
able excursion to the Atlas Works—Messrs. John Brown and Co. 
—where they were received by Mr. J. D. Ellis, chairman and 
ing director, who accompanied them through several of the 
g departments. They witnessed the casting of an ‘‘ Ellis” 
compound plate for H.M.S. Hero, the Bessemer process, the 
making of tires, and visited the hammer and other shops. They 
were afterwards taken to the company’s collieries at Aldwarke 
Main, where they were met by Mr. C. E. Rhodes, the 4 
and Mr. J, ©. ‘Dunean, the seretnry to the company. wine 
inspecting the lace arrangements, which are excep 
complete, a number descended the mine, where they had an 
mage sey of seeing the lime-cartridge process for getting coal. 

ey also wi a series of safety lamp experiments. The 
members, who numbered fifty-two, were much pleased with their 


visit. 
A distinguished party, including the brother of an Indian prince 
and several Eastern Theor pod visited the cutlery works of 


1 Ai 





Messrs. Joseph and Sons, and the gun works of Messrs. 
Thomas and » Norfolk Works. 
250 Wallace es have been supplied to the Guards, for use in 


the Soudan, and 1000 have been sent out asa reserve to Suakim. 
Ita that when inspected by the Duke of Cambridge, previous 
to their departure for the East, the Guards asked to supplied 
with these useful implements, in consequence of their eapetente 
of them in the campaign of 1882. Messrs. Lucas and Son, of the 
Dronfield Foundry, near Sheffield, are the sole manufacturers of 


these 
Messrs. Charles Cammell and Co. are removing the bricks from 
the walls which once contained the Dronfield Steel Works—now 
established at Workington—leaving only the chimney stacks. The 
EAT 
ense forging put up a es e 
company. Preps he of bricks, it is cotimated’ will ‘be 
— es a the building, and another million to build a wall 
e 


hatred: sample | an accession of orders to the surgical instru- 
ment makers, and there is a slight improvement in some depart- 
ments; but a war with Russia would at once make this branch 

ingly 7: Cutlery and silver-plated are but 
ve asked for, and there is no improvement in the iron and 


es. 
Eight local firms are to exhibit at the Inventories, to be opened 


difficulty * on the 4th of May next, by the Prince of Wales, 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

No change of moment has taken place pte the 
Cleveland pig iron trade during the past week 
The amount of rene og ies has Lcgead small i, 
consumers cope y g only sufficien 
cover their immed ire om. Beng They e: 
that prices will ~r coined shortly, and that hey 
will then be able to buy more advantageously. 
Meantime prices for No, 3 g.m.b. are steady. 
Merchants offer at 34s. per ton for pom 
delivery, and 34s, 3d. to 6d. for 
poy Makers quote 34s. 3d. to 34s, 9d.; they 
are not selling much at present, and are not 
anxious to do so, as they look for better things 
when the shipping season has fairly set in, Forge 
iron is in good demand, and can be freely sold at 
33s. 3d. per ton. 

Warrants are offered by some holders at 33s, 6d. 
* ton, but war are not forthcoming. 


The stock Cleveland iron in Messrs. 
Connal and Co.’s store at Middlesbrough has 
not altered d 


uring the past week, the cnallly 
held on Monday last being 50, tons. 

Shipments of pig iron from the Tees have 
improved during the last few days, but are still 
less than in the corres; 4 Males tas tnd tani 
years, Upto Monday last 68. tons had been 
exported. Last year the quantity was 77,394 
a and in February of the present year 63,456 

ns. 

In the manufactured iron and steel trades the 
demand has slightly improved. Specifications for 
re and bar iron have been given out more 

reely, and the mills are working a little more 
regularly Steel plate and rail makers are fully 
occupied for the present. 

Vaughan, and Co, have booked an order for 3700 
tons of rails for the Suakim-Berber Railway. 
Prices are the same as quoted a week since. 

The annual meeting of Messrs. Bolckow, 
Vaughan, and Co. was held at Manchester on 
Thursday last. A dividend of 24 per = 
reported that ‘large hovta da pan tae 
re orders for s Pp 

been secured by the company, and that the 
borings for ork Eston and at Middlesbrough 
were making satisfactory p 

Messrs. Armstrong, Mitchell, and Co., of New- 
castle, have secured orders for two large cruisers 
for the Japanese Government, which are to be 

proceeded with at once. The same firm have two 
eer war ships - hand for the Japanese, one of 
them being nearly finished. 

The orn oer vo | to the North of England Board 
of Arbitration has issued his report for the two 
— oo cdg 28th. It shows the 

$f ~ ye bars, rails, and angles to have 

hang 62, tons, and the av net selling 

og 18s. 11d, per ton. The above output is 

t 2500 tons more than for the two months 
oo December 31st, 1884. 

A great demonstration of pitmen hitherto em- 
ployed Messrs. Bolckow, Vaughan, and Co., 
was held at Bishop Auckland on Saturday, the 
28th. The object of the men was to consider 
their position, in view of their em * ers having 
stopped six out of their fifteen co within a 
twelvemonth. The following enone wn resolu- 
tions were unanimously adopted, viz.:—(1) “‘ That 
this meeting condemns as mean and un-English 
the tactics of the officials of the firm, in taki 
advantage of the state of the labour "market to 
exercise their power over the men in a tyrannical 
manner, and pledges itself if such be oy ta 
stop to, to take joint and united action in defence 
of their integrity and manhood.” (2) oetnet 
this meeting expresses its —— disapproval 
of the inhuman and arbitrary policy pursued by 
Messrs. Bolckow, Vaughan, and Co., in throwing 
numbers of their men out of employment while 
the remaining portion are overworked, in order to 
supply the diminished production caused thereby; 
it preferring that what work may be foun 
should be divided, as far as possible.” The 
leaders of the men in the above movement 
do not seem to have understood how largely 0g 
of production is affected by dead c! 
employers, under pressure of slack demand ond 
low prices, have evidently closed those pits which 
did not pay, thereby getting rid of the dead 
charges upon them 4: far as possible. The 
remainder they are now able to keep in full 

tion, which is the important element in 

eap production. Had they not sacrificed some, 

al would probably soon of necessity have been 

men are, however, as usual, unable 

to look at the matter frem an economist’s point of 

view. To thein it is a case of wilful neglect of 

fairness, justice, and so forth, and _ of simply 

yielding to inexorable necessity. 

officials have no doubt considered the pecuniary 

interest of the shareholders who pay them. The 

pitmen seem to think they should first have con- 

sidered their workmen’s interests. The men are 

clearly in the wrong and will certainly have to 

a —— = mandy t ei claim 

on public sy: thy on the groun that they are 

being so heel punished by the bad times, and 
are so helpless to contend against them. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
ALTHOUGH the iron trade, as a whole, has 
shown little improvement in the course of the 
week, a firmer tone has prevailed in the market. 
The shipments of Scotch pigs turned out several 


thousand tons r than had nag anticipated, 
re | this fact tended to stre n prices, which 
had suffered a to x7 close of last 


week. A considerable entities business took 
place at the advancing rates, when the market 
again became quieter. The trade with Canada 
has now begun, but it is not ex 
be very large. Germany is taking much less iron 
than usual. Rather more is going to Australia, 
but the a of other countries are com 
tively small. In the Scotch foundries a Tange 
amount of Cleveland iron is used, and 
arrivals are much ter than they were at this 
time last year. ere are ninety-two furnaces in 
blast, against ninety-three twelve months ago. 
The addition for the week to the stock of pigs in 
Messrs, Connal and Co.’s Glasgow stores is smaller 
than for a succession of weeks. 

Business was done in the warrant market on 


Messrs. Bolckow, 4498. 





Friday at 41s. 54d, cash. On Monday forenoon 
transactions occurred at 41s, 6d. cash, and 41s, 8d. 
one month. In the afternoon the quotations 
advanced to 41s. 8d. —_ = le er 2 one 
month. Transactions ge ae’ bec 
from 41s. 74d. to 41s, 64d. "To-day —W 
nesday—sellers were scarce, and euietiie were 
from iis. 7d, to 41s, 84d., closing with buyers at 
41s. 74d. cash, 

The market values ot makers’ iron are as fol- 
lows : — Gartsherrie, f.o. 4 at on,” B A ton, 
No. 1, 51s. 3d.; No. 3, ltness, 
loan, 53s. 9d, and 49s. 9d.; 
Summerlee, Bis. an 46s.; Calder, Bls. 6d. 
and 46s.; Carnbroe, 48s. 3d. and 45s, 6d.; Clyde, 
46s. 6d. and 42s. 6d.; Monkland, 42s, and 39s. 9d.; 
Govan, at Broomielaw, 42s, and 39s, 9d.; 

9d. an rnock, at 4 


= 

48s. 3d. a ak rhag "'8d.; Dalmellington, 46s. 6d. 
and 42s. 6d.; Eglinton, 42s, y ty 6d.; 
Shotts, at Leith, 51s. 3d. and 50s. 9d.; Carron, 
at Grangemouth, 48s, 3d. and 47s.; Kinneil, at 
Bo'ness, 44s, and 43s. 

The total import of Middlesbrough pig iron up 
till Saturday last wes 86,937, showing an increase 
since the 1st January of 21, 392 tons. 

In some departments of the manufactured iron 
trade considerable activity prevails. Founders 

— on railway castings have been doing well, 


“3 
“5 r, 


locomotive engineers are busy, the bulk o! 
their work being for India and the Colonies. 

The coal le, as a whole, is dull, although 
merchants report that steam coals are in rather 
better demand. At Glasgow the shipments have 
been comparatively good, amounting to 26,000 
tons; at Greenock they were 3982 tons; Irvine, 
1158; Ayr, 8493; Troon, 7794; and Grangemouth, 

tons. The f.o.b. quotations of coals at 
Glasgow are: Main So? = 
5s. 3d. to 7s.; Hamilton "ell, 6s. 9d. to 7s. 3d.; 
splint, 6s. 3d. to 7s.; .; steam, 7s. te'te 

The wages of colliers are now being duced all 


that is afloat. The cost of equi By and 
the other that is in formation will 5,000. 
Mr. Broadhurst, M.P., has an invita- 
tion to address the Rhondda colliers about May 
or June 
Some little signs of contention are abroad. In 
the first instance, we have the Middle Duff: 
~ a which still remains unsettled ; then 
h wages case, which is in the courts; next 
ibe to be bi enginemen are moving, and meetings 
are to be held respecting the 24 per cent. reduc- 
tion in particular. This week, a circular 
letter has been issued calling a meeting of house 
and steam coal men in the Llanrabon district. 
At this will be discussed the expediency or not of 
terminating the sliding scale, to obtain results of 


the Birmingham meeting, and to have fuller | 3800. 


details of the 24 per cent. reduction. Mass meet- 
ings are being organised to support the Middle 


Duffryn co 

The South Wales ports have been visited by an 
important deputation of Government officials 
with a view i the purchase of coals for the 
Admiral: 


a rigid inspection of the | 3805. 


ty. 
docks, wes the ° appliances for for pn® yp were 
shown, and expressed | 3497 
thereat. . There is a good deal "of ‘hopeful antici- 
ose in Wales about this visit. Captain Frazer 

resigned the Cardiff Harbour mastership, and 


f | has been succeeded by Captain Pomeroy. 


The iron and steel trades remain quiet. Dow- 
lais is working off the first order of 3000 tons of 
steel sleepers, and I shall not be to hear 
of other works being employed in the same direc- 
tion. In rails the consignments have been a 
little better. Rails for India amounting to 1600 
tons left last week, also a good cargo for Oporto, 
and 950 tons to Suakim. 

In at there is not much variation, and 

until the meeting which takes place 
py Hod the des ee A 





over the mining districts. In the Lanarkshire and 
Egy districts the reduction is at the rate of 

day; whilst in Fife and Clackmannan it 
amounts to 10 per cent. Deputations of the 
miners in the last-named counties have waited 
upon the employers requesting them to withdraw 
the notice of reduction; but the reply in every 
case was that the state of the rig A required it, 
and that no compromise could be made. A 
meeting of the Executive Board of the Miners’ 
Association of Fife and Clackmannan was held at 
Dunfermline on Saturday—Mr. James Innes pre- 
siding—when Mr. Weir, the secretary, was in- 
instructed to write and the bag ed 
secretary, suggesting that, in view o! e tic 
trade setting in immediately, the reduction be 
withdrawn. Should this appeal be unsuccessful, 
as is most likely, a conference will be asked for 
to give the representatives of the men an oppor- 
tunity of discussing the subject. It is estimated 
that at present in Fife and Clackmannan there 
are 400,000 tons of coal at the pit heads, and the 
general. opinion seems to be that stocks are heavier 
than at any former time. 

Notices have been posted at the Mid and East 
Lothian —- that, dating from the Ist inst., 
a reduction will be made in the miners’ wages 
equal to 12 ac cent., the pay of all other workers 
above and below ground being curtailed to the 
same amount. 

P ae age — new vessels ego 
rom e shipyards ting 13, tons, 
pce | with peril am of 26,820 tons in 
March, 1884. The work of the three months is 
forty- two vessels of 38,512 tons against forty-two 

ting 627,600 tons, in the first quarter 
of last year. The new tonnage placed during 
the month is over 20,000, including the ain 
for six torpedo cruisers, given to Messrs. Thom- 
son, of C —— and eleven Nile stern-wheel 
steamers building by Messrs. Elder and Co. 
Messrs. W. B. Thompson and Co., of Whiteinch, 
have contracted to build two iron four-masted 
sailing vessels, of 2200 tons each, for Messrs. 
Bordes and Sons, of Bordeaux; and Messrs. 
Denny Brothers, of Dumbarton, are laying down 
the keel of a steamship of 5300 tons and 5000 
indicated horse-power. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

CoAL finds in North and South Wales are the 
order of the day, and in face of the rapid 
exhaustion of some districts, this must be re- 
garded as of national importance. In the North, 
in the Ruabon district, a very important find has 


ed | been made. In the South, in various quarters, 


notably in the Garw valley, and at Neath, most 
important seams have been struck within the last 
few days. This week the 7ft. seam was struck at 
the Rhondda-Merthyr Colliery by Mr. E. Lewis. 

There is little or no elasticity in the house coal 
trade, and secondary seams are not in demand. 
All that can be said is that prices remain mode- 
rately firm. An order has nm issued to wind 
age Rhondda Mountain Steam Coal Company; 

the Bishwall Coal and Coke Company, 
Gower’s-road, Swansea; and I hear that the 
Neath and Merthyr Colliery ‘Company has come 
to the determination to close its working. Fortu- 
nately in other valleys there is more hopeful life, 
and I am glad to know that trade in most of the 
orts is well maintained. Cardiff keeps up its 
igh ata and Swansea is brisk. Newport 
remains, as I stated last week, rather quiet. I 
was pleased to see, however, @ day or two ago ona 
pam visit to Newport, a good deal of promise. 
ye , building ard dock improvements, a 
is being - he Newport will oppose 
foes Risca Bill strongly. The contention is that 
th great coal-fields remain in Mon- 
mouthshire which would secure the future of 
Newport, yet this line will warp it into the direc- 
tion of Cardiff. This is a view purely from the 
Newport side, and I need scarcely add is far more 
gloomy than likely. Newport has not much 
reason to fear a single line, but every reason to 
prompt the formation of others. 

The Severn Tunnel is rapidly en com- 
pletion, and I hear that Mr. Walker will be 
ready by July. I am glad to see that the same 

able has the contract for a new 
Fa dock at Swansea. This will be known as 
the Prince of Wales Dry Dock. It will be 600ft. 
long, and large enough to take the biggest ship 











ting of the Tin-bar Association was 
held at Gloucester on Tuesday | last, when it was 
decided to retain the price of Siemens and — 
mer bars for the ensuing quarter at present 
Prices paid for all kinds of sheets are ‘io 
An effort will certainly be made to improve 
them, and as stocks are small, this will likely be 
successful. 


Notices have been posted up at Llynvi and | gg9; 


Tondu Works that contracts will cease in four 
weeks from date. 

Patent fuel is p. good demand, and prices are 
gone up 3d. per 

I hear that ¢ the _ ren Railway is to be 
closed for all traffic on and i the 1st of April. 








THE PATENT JOURNAL. 


Condensed from the a et © 


#8 It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 


both to themselves and to the Patent 
om the number of the page of THE ENGINEER at which 
he Specification they require is referred to, instead ae, 
pet. the proper nw of the 
mistake has been made sy ten ot tee teins 
Index, and giving the numbers there fownd, which only 
refer to the pages, paps ap di ey those pages a: 
finding the number of the Specification. 


Applications for Letters Patent. 
*,* When Padre have been “‘ communicated,” the 
“same 8 and address of the communicating party are 


hae March, 1885. 
3750. : Soe Pors or TaLiBoys, C. H. Hardiman, 


8751. Frxinc of Lawn Tennis Pores, T. Eastman, 
Fareham. 

$752. ENAMELLING and Puriryinc Casks, J. Death, 
jun., Cheshunt. 

8753, Locks, J. Mallol, Birmingham. 

3754. UNIVERSAL SCREW WEDGE Covup.ine, D. Faulds, 
Barrow-in-Furness. 

3755. PHOTOMETERS, H. D. Taylor, Bootham. 

$756. Drepcinc Macuinegs, P. de Monicourt, G 

a> WasHHAND Basins or LAVATORIES, W. M er, 


Ww. 
8758. a the Speep of Enoiwes, R. H. C. 
e 
3759. foam ye Gassinc Yarns, J. W. Dawson, 
Manchester. 
3760. Lamp Burner, E H. Hickok, New York. 
8761. EXTRACTION of PHospHoRUs from PxosPHive of 
Iron, W. P. Thompson.—(L. Imperatori, Germany.) 
8762. HanpsPIkEs or Pincn Bars, W. P. Thompson, 
(W. Schug, Germany.) 

3763. Buowrnc Enoines, T. G. Bedstone and J. 
Forrester, Live 1. 

$764. Execrric Fuses, J. Macnab and D. Hickie, 
London, 

3765. Carpons for INCANDESCENT ELEcTRic Lamps, 
G. ee R. C. Jackson, and J. B. Duncan, 


Lon 
8766. Exrenme Sensitisep Priates, A. H. Dawes, 


mdon. 
$767. Counters for Inpicatinc the NumBEr of Move- 
MENTS of Parts of Macuines, W. Chadburn, Lon- 


on. 
8768. Apparatus for Lirtinc Matt Liquors, J. Clayton, 
‘ ondon. 
8769. Fitaments for INCANDESCENT ELrEctRIC Lamps. 


’ 
G. Davidson, R. C. Jackson, and J. B. Duncan, 
London. 
= Cutrer for SHarinc the TeetH of WHEELS, R. 
ugh, London. 
si ee of Streets and Roapways, E. J. C. 
imonds, London. 


sri Cooxtne Stoves, C. Unger and P. Gerlach, 
ndon. 
= a Lawn Tennis Courts, C. Hulbert, 


atford. 

8774. TuBe Routine Macarnz, E. Tangye, London. 

8775. Metatiic Sarety Fusg, E. Tangye and R. J. 
Connock, London. 

3776. HYDROGEN Gas, A. H. Reed.—(@. E. Moore, 
United States.) 

8777. DraucuTman’s Tooxs, A. H. _Reed.—(7. G. R. 
Christian, United States.) 

8778. Puotocrapuic Parser, A. M. Clark.—(Z. and H. 
T. Anthony and Co., United States.) 

8779. Lawn 1s Scorina, C. A. Bowdler, London. 

8780. Fasteners for > . W. Pyne, London. 

3781. Automatic OrLers, H. J. Allison.—(J. 8. Hall, 
United States.) 

= 2. DECORATING PonceLamm, H. J. Allison.—(C. F. 

United States. 
S788. REECH-LOADING Fire-arms, R. 8. Chaffee, 


on. 
8784, Exrractine the Wargr of ConpEnsatTion from 
— Apparatus, W. Walker, West 


8785. Gas Enotes, J. Atkinson, Hampstead. 

8786. Automatic ExHausTER for ComMPRESSED AIR 
Enarng, A. A. E. G. de V. de gy London. 

8787. Trusses for Bripces, G. H. Pegram, London. 

3788, Warp Lacg Macuings, J. C. J nm, London, 





$789. ELecrricaL SiGNALLING AppaRaTos, B. J. 
Mills.—(F. EB. Lyster and G. J. Schermerhorn, » Faited 


) 
3790. ee ee ee ee. 
8791. FLoatine Vesse_ for MANUFACTURIN 

&c., W. Black, Glasgow. 
3792. PERFORATING and STAMPING Macuine, A. C. 


Thomson . Bryce, 
3798. aw and Dres, A. C. ‘Thomson and J. Bryce, 


G 

8794. euet Sicnat Lamps, H. J. Wins rw London. 

3795. PARALLEL VICE, G. a Redfern.—(H. de Montigny 
and W. Schnorr, mee 

8796. Rosz ENGINES, G. F. Redfern.—(A. Zemann and 
W. Putzker, Austria.) 

3797. VALves, R. Small, London. 

$798. Execrric Batrerizs, W. R. Lake.—(H, L. 
Brevoort and I. L. Ruberts, United States.) 

3799. Sewina Saw Pair, O. Robinson, London. 

lle mr tor Dressina Fiour, &c., C. Lampitt, 

don, 
3801. Impressinc Dies, R. P. Keates, . 
W. H. Johnson, London 


3804. 
Day and T. I. Day, 
Execrric Go 





ic Gov J. 8 ne, Brockley. 
3806. oo BILLIARD — E. J. V. Earle, 


8807, CLEARING Mop from the Grooves of Tram Ralts, 
W. Rayner and W. C. Edwards, London. 
$808. Steet, W. E. Wynne.—(H. W. Oliver, jun., and 
J. P. Witherow, United States.) 
8809. Fire Sroves, J. J. pono London. 
3810. Stoppers for Botriss, A. R. Tom ‘London. 
8811. VeLocipepgs, D. W: London. 
8812. Court Piaster, A. J. Newling, London. 
8813. = SIGNALLING Apparatos, F. B. Herzog, 
3814. Sonmmates. Rotary Enorng, J. Corry and J. F. 
Sleat, London, 
3815. Dryine Tra, &., G. Greig, London. 
$816. Signa Apparatus, B. J. B. Mills._({F. E. 
Lyster and G. J. Schermerhorn, United States.) 
3817. Furniture, H. Sans, London. 
25th March, 1885. 
$818. Auromatic Expansion Gear, T. N. Robinson 
and J. P. Fielden, Manchester. 
$819. CarpING Woot, &., . =— Halifax. 
$820. INSERTING Laps of Corrox, G. C. 
Swindells, W. Hibbert, ena 3 Mellor, Manchester. 
=. Coustxep Cuairs and SLEEPERS, 8. Rideal, Man- 
chester. 
$822. Gas Lamps, J. Roots, London. 
3828. Privtinc DaDos on PAINTED Was, &., J. 


$828. Forcinc or SHAPING Loe hares B. P. Walker, 
C. B. Ketley, and T. D. Clare, gham. 
2829. Movine, Frxino, &c., SLipnve Szats of Mes amet 
. and D. a ae 
as rn: nat or GARTERS, &c., aatiinn, 


ingham. 
3831. AppLyinc Drac to Bossrns, &c., W. J. Adeley, 
Belfast. 
ss ae for Cuitpren, F. Pearson, jun., 


on. 
$833. BaRoMETER and SicNaLiinc Apparatus, W. 
Colomb, Dublin. 
8834. Fasteninc CoLiar, &c., Srups, W. Charles, 
sesh Laren Gant &c., T. Humpage and C. A. 
THE CARRIERS, um) 
Bullock, Clifton. 
a Sivxs and Taars, W. M. Brown and H. Clayton, 


nd | 3837. ‘Wanuss for Locomotives and Venicuss, P. U. 
Askham, Sheffield. ; 


8838. AvTomaTic CoupLine, G. W. Rhoades, London. 

3839. Waite Leap, E. V. Gardner, London. 

8840. VENTILATING CLosET, &c., H. Heron, London. 

3841. VeLocipepes, J. K. Btarley, London. 

3842. TURNING OVER the Leaves of Music Books, G. 
V. Collins, Coruwall. 

3843. WHEEL Tires, R. B. Black and W. Jones, 


PR we 

'ACKING for Sturrinc-Boxes, R. B. Black and 
W. Jones, Glasgow. 
3845. THERMO- -ELECTRIC Generators, H. Woodward, 
London. 

3846. Decompostne SuLPHATE of Iron, B. Biggs and T. 
Terrell, London. 

3847. 47. Dxivixa Banps for Router Miits, A. Mechwart, 


sete Drivinc the Rotiers of Rotter MILs, A. 
Mechwart, London. 

3849. TRIMMING Hats, J. H. Johnson.—(G. Hourbette, 
France.) 

3850. SHunts or Contact Varriers for Macnets, G. A. 
Mason, London. 

3851. TeLEPHoNEs, P. M. Justice.—(F. Blake, United 


3852. STAPLES, P. M. Justice.—(J. Thomson, United 
tates. 


States.) 

8853. Bets for Bicycizs, B. J. B. Mills.—(B. K. Hill, 
United States.) 

$854. Etectric Governors, W. Hartnell, London. 

3855. Propucinc CompounD Mixturgs, C. T. Kingzett, 
London. 

3856. Diprinc Sueep, F. B. Rendle, London. 

3857. ELectricat Switcues, 8. Z. de Ferranti, London. 

3858. Bett Fastener, W. R. Lake.--{(J. J. Roberts, 
United States.) 

8859. Extraction of Metats from Stones, W. L. 
Wise.—(V. Popp, France.) 

8860. Fo_pina BepsTEaps, C. McWhirter, London. 


26th March, 1885. 


3861. WinpinG eh, W. H. Hayhurst and F. L. 
Jones, Blackbu: 


* 3862. mannan, W. L. Baker, London. 


3863. PREPARING Fisres, J. V. Eves, Belfast. 
3864. Takinc-uP Motion for Looms, E. Barlow, Man- 
chester. 
3865. Soprum, J. Anderson, Dundee. 
3866. SHapine Butter, R. F. Kerr, Glasgow. 
8867. VeLocrrepes, M. J. Wheatley, South Shields. 
3868. Fire Guarps, J. C. Gray, gham. 
. Maskell and J. 


3869. a Presses, G. 
Appleyard, Bradfi 
sy + ag ENSERS for Gas, R. Dempster, jun., Man- 
3871. Drawinc Corks from Borr.es, F. T. Marwood, 
Black burn. 
C. F. yo London. 
3873. Gas Lamps, 
3874. Makinc BLANKS FoR ” SHOR-NAILS, J. O. Kollen, 
a. 
eo — and CLosinc Winpows, H. W. Ibbotson, 
ndon. 
3876. Maxine Cray Pires, &c., R. C. Robinson, 
London. 
8877. Skimmino Liquips, H. Long, London. 
3878. Burners for Hurricane Lamps, P. Koeppen, 
ndon. 
8879. Sanpj Biast Apparatus, B. J. Round and W. 
ham, ngham. 
oe. JOINING aan i Banps, W. B. Jones.—(M. 


. J. Allison.—(C. T. Mason, jun., 


8882, ManuractuRING Propucts Composep of Caout- 
cHovc and GRANULATED Cork, L. 8. Hoyt, Massa- 
chusetts. 

3883. Prosectites, G. Blunt and W. M. Richards, 
London. 

8884. Winpow-Fastenines, H. J, Haddan,—(F. W. 
Poestges, Germany.) 
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$885. Rotary APPARA’ W. I. Last, London. 

$886. Porrery Ware, R. te, London. 

3887. Twenry-Four Hour Ciock, W. Foster, London. 

$888. Execrricat Batreriss, L. P. Mecriam, London. 

$889. BLvg and Vio.et a Marrers, J. Imray. 
—( I. Boas-Boasson, 

$890. Tricycte, J. White ao J. Asbury, London, 

$891. Ramway Carrniace Lamps, I. Blake and M. 
Dain. London. 


$892. Hanp-rree Extinouisuers, H. H. Lake.—(E. H. 
Lewis, United States. 

$893. Securinc the Covers of Cock and VALVE 
Boxss, J. G. Hoax, London. 

$894. Propucine Liquip Soaps, &c., C. T. Kingzett, 


ion. 
$895. Curomares, J.J. Hood, London. 
3896. Furnaces, J. H. Jobnson.—(M. Perrett, France.) 
$897. ArTiriciaL Stong, J. H. Johnson.—{/. Brand- 
ollie. Austria.) 
$898. Time-KEEPrERs, G. W. Warren, London. 


27th March, 1885. 
3899. Rarstnc and Lowerinc Snow Cases, &c., H. 
Emanuel, Surbiton. 
3900. WRITING States, T. W. Barber, Ulverston. 
$901, SecuRING Carp CLorHtnc to the Bars of CARDING 


INE Fiats, N. Whitley, F. W. Thomson, and H. 
Hoyle, Halifax. 
$902. Mrsiarurs Harmonium, W. Brierley. — (J. 


Schoenner, Germany. 

3903. Risto and ea Pratrorms, J. L. Baker and 
T. N. Cox, ae 

$904. BRACKETS Svusrexpryc Lamps, C. Phillips, 


Birmingham. 
3905. ao Sxogs, and Suppers, J. Booth, 


$906. Meratiic Bepsteaps and Corts, J. and P. H. 
Middleton, Smethwick. 
8007. WASHERS or Taumsscrews, C. T. Smith, Bir- 


$908. Receneratinc Waste Gases, A. T. D. Berring- 
ton, Ebbw Vale. 

$909. LicuTmnc Gas Lamps AvtTomarTicaLty, J. J. 
Butcher, Newcastle-upon-Tyne. 

3910. Borters for Krrcnex Ranoss, &c., T. Wood, 
Stapleton. 

3911. Warer Taps, C. L. Rice, Cardiff. 

$912. Preventine Accipeyts with WHEELED VEHICLES, 
G.W. Cramond Dublin. 

3913. Banx Rv J. Conibear, Redditch. 

3914. Gas RecvLators, D. and F. H. Orme, Man- 


chester. 

$915. Bepprxc AXL&-BoxEs in Ivp14-RvBBER, J. Allen, 
London. 

8916. RenpERING Cements Luminous or Damp Proor, 
E. Ormerod and W. C. Horne, London. 

3917. InpicaTING TWENTy-FovR HouRS on TWELVE- 
HouR Diats, J. E. Floyd, London. 

a DeronatTinc Foc IGNALS for Rartways, W. F. 

on. 

3919. ProrocraPnic Resrrarminc or DEVELOPING 

Sorvtions, A. G. Brookes.(7. & Nowell, United 


. PuLieys and Drums, R. R. Gubbins, London. 
3921. Paper, G. P. Barnes, Dulwich. 
— van) Bronzes, G. Tuck.(C. Wagerfohr, 


$923. Nicket and Conatt, H., H. A., and W. W. 

A... and A. 8. Johnstone, ‘London. 
/ELF-FEEDING and SMOKE-CONSUMING FURNACES, 

wx W. Sutcliffe, London. 

$925. Drixxinc Guasses, A. Buttard, London. 

3926. Bearmses for VELOcIPEDEs, &c., W. Bown and 
J. H. Hughes, London. 

$927. Drawrne and Sprxxinc Yarn, &c., D. Morrison, 


Glasgow. 
oe me, Racks, Brackets, &c., W. Dickson, 


3929. Vatve Gear, 8. G. Browne, London. 

3930. Nc or Currne Astuma, H. J. Haddan. 
—{L. Schulze, Prussia. 

oe > Smootuine Irons, H. J. Haddan.{F. Beauquis, 


France, 

3932. Fine-Proor Fioors, J. ay wae 

3933. TreaTinc ALKaLI Waste, &., F. 8. Newall, 
London. 

3934. Ostarntne ScLpaurR from SULPHURETTED HyprRo- 
cen, F. 8. Newall, London. 

3935. Stoppers for Borries, W. G. Walker, London. 

3936. Stroprers for Borrt.es, W.G. Walker, London. 

3937. RecuLatine the Suprry of Gas, J. H. Hayes, 
London. 

= re G. Binswanger.—{J. Ochorowicz, 

aris. 

3939. Unitine the Exps of Drivine Betts, 8. Row- 
bottom, London. 

3940. TarEaD Breaktsc AtracHMENT for TwIsTINc 
Macuives, A. M. Clark.—(F. Haggas, United States. 

$941. DyNaMo-ELECTRIC Macsines, J. Swinburne, 
Brockley. 

3942. iarenec Measvurinc Instruments, J. Swin- 
burne, Brockley, and 8. Evershed, Kenley. 

$943. Execrricat Contact Devices, W. R. Take. F. 
Bechtold, Austria.) 

3944. GALVANIC Batrerigs, W. J. 8. Barber-Starkey, 
London. 

3945. ALARM 2 ae of Fires in Cxmeyeys, D. 
Putzeys, Lo. 


28th March, 1885. 


3946. Mitk-caRRyinc Cans, H. A. Stuart, Fenny 

Bg owen 
- Roapways, W. Footman, Oxford. 

poo Trse Covptines, J. P. Annett and H. G. Will- 
mer, Southampton. 

3949. Gas Lamps, H. Brockleshy, Manchester. 

3950. Currant Wasuina, &c., Macurves, B. Tupholme, 
Sheffield. 

8951. SecuRiNG, &c., JEwELLERY, W. J. Ginder, Bir- 


minzham. 

3952. Propuction of Giass ARTICLEs, J. Hill, Burton- 
on-Trent. 

3953. Reapinc, &c., Macurxes, M. Jenkinson, Not- 
tingham. 

3954. Brakes for Two-wHEELED VEHICLEs, J. West- 
away, Lewdown. 

$955. Corn Screen, M. Jenkinson, Nottingham. 

3956. SprraL, &c., Starrs, H. Steven and W. More, 
Glasgow. 

3957. REELING Macuives, W. Cunningham, Glasgow. 

3958. Sewer Traps, H. Steven and W. More, Glasgow. 

3959. Manuractorinc Metat Boxes, D. Smith, jun., 
London. 

3960. Heat Enarves, Sir W. Thomson and W. H. Wat- 
kineon, Glasgow. 

3961. 2 RRECH-LOADING FIBE-4..M8. G. Taffring, London, 

ao Sram Rop _— a W. Torr, London. 

Jaaw-BaR GEA J. Trt T. and H. 

ovarls, Sheffield. & pated . 

3964. Maxine Beettes for Frsisnrxa Cuorn, J. 
McKean, Castleblaney. 

eB - ConstRuctinc CoycreTe WALLS, E. L. Ransome, 

don. 


3966. Macurxes for Srrercuixc, &c., Fasrics, L. 
Lindley, London. 
3967. ELectricaL CuRRENT CHANGERS, J. Mackenzi 


3977. Scourrna, &c., VEGETABLE SupsTances, L. A. 
Groth.—(A. Bberz, Germany.) 

8978. SADDLES, J. A. Lamptugh, Lond 

3979. Warer Heaters and PURIFIERS, W. Fairweather. 
4G. H. Babcock, and L. Pine and the Babcock and 
Wileox Company, United States. 

$980. PRePaRinc Paper, D. C a Glasgow. 
py Winprnc Crocs, &c., 2 
$982. Sizinc Parer Putr, H . H. Lake.—(L. Lacoste, 


3983. wa hoces and Sxoks, T. Shillock, Ruin, 
3984. Sup and other Lamps, H. Trotter G. Field, 


‘ham. 
$085. ApyustaBLe CHarrs, &c., C. Baker and G. H. 
Clack, London. 
$086. Pors or Vases for Puiants, P. Lawrence, London. 
$987. PorTABLE ELECTRIC LAMP, A. V. Rose and G. F. 


Rose, London. 
ag arene Fax, &c., T. Blain and J. Thompson, 
3989. yah gd R. A. Gilson, W. J. Booer, and G. Smith, 
500. —y Divipers, A. G. Dawson and F. E. Adams, 


$991. Avromatic Switcues, T. J. Jones and R. Bel- 
field, London. 


30th March, 1885. 
3992. Burners for Mrverat Outs, L. H. V. Luchaire, 


Paris. 

$993. Loom Crank Arms, J. Gullery, Belfast. 

3994. ComBINED RaILway SLEEPERS and CHarrs, &c., 
T. Williamson, Wishaw. 

3995. PErroLevm Lamps, W. E. A. Hartmann, Swansea. 

3996. Avromatic CaMERA and CHanocrne Box Com- 
BINED, A. Cowan, London. 

$997, GRANULATING MacHNgEs, T. Clark, Aberdeen. 

8998. SECURING the Traces to the Hames in Harness, 

“ " Switzer, Dublin. 

a 3 ‘Zoasem Sorronzs for TaRPavuLins of Wacons, 

4000. Mera Cocks or Taps, 8. W. Smith, Brighton. 

4001. Atarnu Guns, J. W. Caldicott, Birmingham. 

4002. Potisnine, CoLourinG, and ORNAMENTING CaP- 
sues, G. A. France. 

4008. SHARPENING the KNIVES of Looms, E. Greaves, 

4004. Line-rHRowrsG Guns or Frre-arms, J. G. 

, Glasgow. 

4005. Lixe-TrHRowrsac Guys or Fire-arms, D. R. 
Dawson, Glasgow. 

4006. BurnisHine the Soies and Epces of Boors, &c., 
A. Sellers, Halifax. 

4007. Bots, &c., H. Theaker, Sheffield. 

-* Sroprerinc Bort.es, E. Stiff and G. J. Chambers, 


don. 
a — ING CENTRIFUGAL Macuinss, E. Furness, 
mdon. 
4010. Frac and Lamp SiGNALLING Practice, H. Roberts 
and J. H. Steward, London. 
4011. Screws and Boxes, &c., D. Stanford, Birming- 


say nel. aan Vatves, Cisterns, &c., 8. Napper, 
md 
4013. a the Bormina Port of Water, J. 


4014. Sarety SasH VENTILATION Bott, F. R. Wildegose, 
London. 
4015. Paanwenes of EMBROIDERY, &c., in Hoss, G. 


4016. sOonneana he Fioat Gop in Mixtnc OPERATIONS, 
M. Vesenmayer, London. 

4017. Ovens for Baxrxo, &c., W. H. and D. Thompson, 
London. 

a — Door Kyoss to Sprnpies, E. and E. 





/ , London. 
= eae and other Hriuets, W. A. F. Blakeney, 


4020. i) Accorpioxs, &c., W. Spaethe, London. 
4021. aaa HARMONIOMS, &c., W. Spaethe, 


, Leaascarons, J. H. Johnson.—(A. Bachmeyer 

a 

4023. EXPANDING aa and Vaporisinc Fiuvips, &c., 
e J. 


- Reowsrenixo the Monies REcEIVED by CaSHIERS, 
Oty . Maskelyne, London. 
4025. CARBONATE of Sopa, J. J. T. Schloesing, London. 
4026. Gertrxe Coat or Stones in Mrves, &c., T. H. Bell 
and W. Ramsay, London. 
4027. Revrevine Ice from Ce.us, A. G. Christiansen 
and A. Ingram, London. 
a a fur Wasninc, &c., Woot, W. Cook, 
pet 
4029. Fasrication of, Sopa Crystats, E. Brunin, 
London. 
4030. Putteys and Drums, A. B. Perkins, London. 
4031. Means of Rivetrinc, O. Imray.—(F. Prasil, 


Bohemia.) 

4032. Prepartnc Movu.ps for Castixc, H. Gibbons, 
London. 

4033. Mretattic Loops for CLota Buttons, C. D. Abel. 
—+(L. Friedberg, Germany.) 








SELEOTED AMERICAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette.) 


$12,106. Gas Meter, Gustav Fajen, Milocaukie, Wis. 
—Filed March 18th, 1884. 

Claim.—(1) In a meter, the combination, with a 
grooved semicircular plate and a flexible strip, the 
two forming together a curved passage way, the outer 
wall of which is flexible, while the inner wall is yield- 
ing, of a wheel the spokes of which carry at their 
free ends rollers the contour of which is convex, cor- 
<= py to the concave contour of the inflexible 

of the passage way, substantially as set forth. 
(2) In a meter, the combination of the case A, pipes 
D DI, curved and grooved rigid plate B, fiexible strip 


312. 106) 





























f, esomred to piste B, and fi therewith a fiuid- 

role Fr stetantaly teat fork arms E! and 

rs F, substantially as set forth. (3) In a meter, 

the combination, with the otis BC, of the 

wheel % in shaft d, pr arms E1, —< 

= an Ralencing, nut — ry e 
ay 04 dh aes 


312,184. Eurema ane cot bake Ohare x Brush, 





London. ‘ 
ge wh a &c., Evecrric Circuits, J. Mackenzie, 


3969. Fusrpte Connections for ELecrric Crrcurts, J. 
Mackenzie, London. 

= ELECTRICAL Crecuir Crosers, J. Mackenzie, 
3971. Gas Enarves, J. Mackenzie, London. 

3972. Steam Enoings, T. Green, London. 

a Seraratinc Broken Garaix, R. Reynolds, 
sia. Canbicax Jackets, B. W. Russell and T. Huxley, 
=. THRASHING Macuives, G. A. Spokes, Northamp- 


sore. ‘Ouars Luxxs, C. F. Veit, London. 





(2) In an ostrié lamp, 
eeding carbon, of solenoid or axial magnet helices or 
equivalent magnets, one helix located in the main 
ee oe ee helix located in a constantly 
closed shunt circuit of comparatively high resistance 

and devices opens by the proven ban. co-action a 
said magnet helices, to move the feeding carbon to 





establish the arc, regulate the of the 
the feed of the carbon, substan on out furth, ") 


In an electric , the pe a ag with the feed- 
ing carbon, of solenoid or axial et helices or 

equivalent magnets, one helix located in the main clr. 
cuit and the other helix located in a constantly closed 
shunt circuit of comparatively high Frag son ney and 
devices d by the mn of said 
magnet helices, and adapted to grip ory ome the 
carbon holder of the feeding carton Se establish the 
arc and regulate the length of the arc, substantially 














as set forth. (4) In an electric lam P the oomitantion, 
with the feeding carbon, of solenoid or ore maa’ 
helices or cog magnets, one helix in 
a constantly closed shunt circuit of comparatively 
high resistance, and devices actuated by the simulta- 
neous co-action of said et helices, 

to grip and move the = holder of the f 
carbon to establish the the length of the 
arc, and feed of the ot wong substantially as set forth. 


312,591. Insecror, Otto Westphal, my a Re 
Prussia, Germany.— Filed September 8th, 1884. 

Claim.—{1) In an ejector, an overflow Ipeerde cvened 

integral with its stem, said stem being g provided 

a slotted hole u, yh ends of which form 

by the lobe v. (2) The combination, substan’ 

herein described, of a steam valve /, the ouasion 

valve j, and the overflow valve r, of the lever M, which 

when moved back and forward causes the steam valve 

fand the suction valve j to open and to close once, 

and the overfiow valve r to open and close twice and 

to leave it closed whenever said lever is at either of 

its end tions. (3) The combination, substantially 

as hi before described, in an injector, of the suc- 

















SS 





tion nozzle g, the steam valve J, formed at its top, the 
reciprocating non- ty ta valve j j, seated in the valve 
J, the uprights rising from the valve /, and the head i, 
formed with and connecting the upper ends of the 
upright and forming a guide for the stem of the 
valve j. (4) The combination, substantially as herein 
described, with the —_ A, the steam nozzle d, and 
the overflow nozzle r, the suction nozzle g, the 
valves f and j, the block m, and slide block o, the 
excentric E, containing the slot i, the shafts L, the 
lever M, the connecting rod N, the crank O, and the 
shaft Ki, provided with the lobe v. 
312,640. Feepinc ATTACHMENT FoR RoLiiNo MILLs, 
Robert W. Hunt, Troy, N.Y.—Filed September 29th, 


Chee -(1) In an attachment toa ro mill, the 
combination of a platform that is operated to ascend 
and descend and to alternatingly pre Po ral em vos 
upper and lower passes of the ro 





arranged below and opposite the lower passes of the 
rolls at the front, said paren being connected and con- 
structed to be c! by the ascent of said sg 

the descent, substan in the 


platform operated to p Fon and descend, so as to 





alternately stop apt eo water ant arizona bar 
of the rolls, verti Sep er, OD ae 
below and in front of the lower 

on ores sand plnetind leer at euch ae of the patio, 
connecting said bar with the platform, said fy 





to operate su tial 


and at ends hinged to an arm on 
side of the platform M, with the said gate bar U 
een and at its ends to said 


levers intermediately to the ped 
latter, the said is parts being constructed and oes 
to operate subs tiall: in the samner os sod e 
pw set forth. (4) In an attachment toa 
mil the the combination of the platform M, cons 
be actuated as shown, the arm I, 
Mae of the platform, the’ curved pi 
levers EE, and the rod U, the said ue 
and constructed to operate s su tially in 
the manner as and for the purposes set 
312,663. Horstine Bioox, Frederick Sone St. Louis, 


hed 


the pinions G I, and the gears H F. (2) In combina- 
tion, substantially as described, the frame A, having 
the eye a the shenvos BD, tho chains OB, the 
GI, and the gears H F. (8) combination, 

hoisting block, of the frame A, the sheave B, the shaft 


Sieve 3 





63, ha the ion G, constructed as described, and 
the gear ori as a! pag re (4) The ‘com- 
bination of the shaft b’, teeth 9 9, 

as described, and the gear H, su mntially as described. 
(5) The combination of the shaft 03, having the _— 
g g, arranged and held loosely in the 


6) Ina hois block, the combination of the frame 
y a ae a, with the sheave D and chain E, 
substan’ ly as described. (7) The 0 4 
the pinion G, constructed with Sd two 

described, with the internal gear H, su 

described. 

312,668. Putixy Suave, William H. Snelson, 

Chicago, - eo July let, 1884. 

Aetre A sheave having a body and 
bearing face wholly of glass, re maeage 
as described. “) A pulley sheave Say vem J 
hub C, the arms B, the rim a, the y gt mnge Ay the the 
glass body D, the detachable flange A 


(312,668) 











eee + a3, and the oo screw bolts 
z. — ay as described. (3) A — — 
e 8 or flanges pro’ gs 
having the sider as and for the eon aye 
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THE NEW ORLEANS EXHIBITION. 
No. II. 

No official catalogue has yet been published, though it 
is stated that the contract for preparing and printing one 
was arranged some months ago. The exhibitors as well 
as the visitors suffer from this omission, and there are 
naturally many complaints; but this departure from one 
of the rudimentary rules of international exhibitions is 
only one of many novelties in this somewhat remote and 
peculiar city. e entries from abroad are few when 
com with previous international exhibitions, although 
facilities were offered in regard to Custom House modi- 
fications and cheap freight rates. England has very little 
here, and hardly anything of an engineering or metal- 
lurgical kind, which can hardly be wondered at, apes | 
that however politely exhibits might be welcomed an 
honours awarded, the tariff prohibits trade. Messrs. 
Rose, Downs, and Thompson, of Hull, show a very com- 
plete oil mill suitable for cotton seed. This ap to be 
the same machinery that was shown at the recent Calcutta 
Exhibition, and consists of crushing rolls, steam kettle, 
moulding machine, and hydraulic press, the style and 
workmanship comparing very favourably with similar 
American machinery. Jamaica and British Hondu- 
ras show their natural pro- . 
ducts, and put in their lot 
with Mexico, Guatemala, Ve- 
nezuela, and other of the 
central American countries 
that do business _ here. 
Mexico has the best displa 
in the Exhibition, but, wit 
the exception of a street 
tramcar, nothing of interest 
to engineers. Germany is 
conspicuous by her absence ; 
France has little to show 
except a very complete dis- 
play of the Decauville port- 
able railways, which are re- 
garded with much interest, 
and would be of great ser- 
vice here. It is strange that 
in this country of labour- 
saving appliances such aids 
to transport are, at any rate 
in the South, unknown; but 
tramways here are so asso- 
ciated with the passenger ser- 
vice in towns, and railroads 
with long journeys, that the 
minor conveniences obtain- 
able from suburban lines, or 
from light field tramways, 
pe to be unknown. In 
the sugar plantations of 
Louisiana these portable 
railways would be particu- 
larly useful, and the Decau- 
ville Company doubtless con- 
siders that its patents and 
its long experience in manu- 
facture will enable it to 
compete with American 
makers. The nearest ap- 3 
proach here to the French 
system are the logging lines 
for transporting timber in the 
forests to the saw mills. 
These lines are temporary, 
are roughly, cheaply, and 
easily laid, but they are 3ft. 
gauge, laid on timber cross 
sleepers, and are in no sense 
portable. Belgium is very well represented, her iron and 
steel makers probably deeming themselves able by the 
very low prices that rule at home to be able to resume 
business here directly trade revives. Cockerill has a good 
show of railway wheels and axles; the Providence Com- 
pany exhibit their various beams, channels, and otherformsof 
rolled iron ; the Valére Company of Mabille shows springs 
and buffers, but the latter being of the usual Euro 
kind are quite useless on American railways. The Jem- 
mappes rolling mills at Mons show an admiruble assort- 
ment of light sections. 

There is a very large display of American wood-working 
machinery. Unlike the custom in England, where the 
leading firms make all kinds of machines, here the 
manufacture of saw mills and the various appliances 
for dealing with rough timber, is kept entirely distinct 
from the moulding, planing, and sawing machines used in 
workshops. There seems to be a marked advance since 
the Philadelphia Exhibition in the design and workman- 
— all these classes of machines, E. P. Allis and Co., 
of Milwaukee, who employ 1500 men, show some splendid 
saw mills working. Timber is cheap, and little is thought 
of the great waste which the system involves. Cire 
saws of from 60in. to 72in. diameter, with large teeth, rip 
up the trees at great speed, the timber advancing at the 
rate of 10in. for each revolution of the saw. These 
machines will saw 60,000 superficial feet of timber per 
day of ten hours. In other machines the timber is 
stationary, and the saw, fixed on a moving carriage, 
advances as it revolves, The principal exhibitors of wood- 
working machinery are Goodall and Waters, of Philadel- 

hia; J. A. Fay, of Cincinnati; and the Concord Machine 

orks, of New Hampshire. Some very fine band-saws 
are shown, and there is less of woodwork in these machines, 
and much more symmetrical design in the ironwork, than 
was usual here a few years ago. There is one very neat 
band-saw, arranged on a bracket frame for bolting on a 
wall, the frame being much lighter than that of ordinary 
self-contained machines. 

There is a good display of railway rolling stock and 
permanent way appliances. Some of the lines content 
themselves with showing the products of the districts they 








serve, but others give information about the line itself. | 


There is a cleverly executed model in relief of the State of 
Florida, showing the whole of her railway system and the 
general contours of the country, which serves well to 
explain the physical difficulties of some of the routes. 
The Cincinnati, New Orleans, and Texas Pacific Company 
exhibits a full-size section of its track, showing the system 
of ballasting, rail jointing, &. A great-advance is being 
made on many of the main lines here in re to the 
solidity of the permanent way, but there are essential 
differences from what is deemed best on English railways. 
The great majority of even the principal roads which are 
laid with steel rails have sections only of from 56 lb. to 
65 lb. per yard; the Pennsylvania Railway has adopted a 
standard of 701b, and only on a few miles of 
the New York Central are rails of 801b. laid. The 
sleepers are, however, nearer together than in England. 

sleepers are largely used, a length of 8ft. by 8in. by 
8in. being the usual size; but the sleepers are not sawn 
from the log, but are hewn, this, though more costly, being 
deemed an advantage for the durability of the timber. 
The system of ballasting does not at all accord with Eng- 
lish notions.. Instead of packing well up to the ends of 
the sleepers, so as to give ample support there, the ballast 


is arranged asin the dotted line above. The sleepers being | the 
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THE KRIEBEL STEAM ENGINE 


thus better supported in the middle than at the ends, the 
latter become loose under the pressure of the traffic, the 
heavy engines rock, the gauge a and the sleepers are 
apt to break after repeated bendings. 





i. eae | 
~ 
~ 


BA 
eae 
—_——— ee 

There is a considerable variety of locomotives. In most 
of them black is the colour adopted—a great improvement 
on the earlier gaudy ornamentation exemplified in 
the American engines shown in Paris in 1867. Generally 
now the barrel of the boiler is covered with Russian 
sheet iron, unpainted. The largest engine in the Exhi- 
bition, and the only one of the Consolidation type, is 
that shown by the Roanoke Machine Works, Virginia, 
with 20in. cylinders. The Baldwin Company, of Philadel- 

hia, shows a ten-wheel engine, with 18in. cylinders, anda 
ogul engine, with 19in. cylinders, as well as two smaller 
engines, e Pittsburgh Company and the Rhode Island 
Company each exhibits two engines. Two firms exhibit 
logging ocomotives for carrying timber on the temporary 
previously alluded to. For one of these engines a 
railroad has been laid down in the grounds, with irregu- 
larities purposely exaggerated to show the behaviour of 
the engine under difficult circumstances. The Lima— 
Ohio—Machine Company exhibits one of its geared loco- 
motives for working on steep inclines, the driving wheels 
running at half the speed of the main shaft. The Pullman 
Company is making these engines at its car works. 

There is a good display of freight and passenger cars. 
Among the former are some seltigueater cars for carryin 
fruit and meat; some depending only on special systems o 
ventilation, as in Engen, and others with chambers full 
of ice. There are three exhibits of sleeping cars. The 





Pullman is too well known to need description; there is a 
car made by the Woodruff Company, the patentee of this 
name, who was really the inventor of the sleeping cars 
introduced by Pullman, to whom he sold his invention, 
having since the patents expired established a manufac, 








tory. The Pullman cars still have the supremacy here, 
because of the clean and business-like way in which they 
are managed. Many Americans, however, are in favour 
of the Mann system, of which there is a highly-finished 
specimen, which gives more of the — of an lish 
carriage. The n car has four-whee ae trucks, a 
departure from the almost universal system here of six- 
wheel trucks, these four-wheel trucks ne longer 
wheel base than usual, and having two sets of bolsters and 
bolster springs. This abandonment of the six-wheel 
trucks, as has already been done in England by the Mid- 
land Company, is with a view of lightening the cars, an 
alteration much needed on some of the older roads with 
defective permanent way. 

There are a few exhibits of switches and crossings, a 
part of railway equipment which requires great improve- 
ment in this country, only a few of the leading companies 
giving it the attention it deserves. Signals are everywhere 
wanting on the southern lines of road, but the New Eng- 
land —_ Dey p- ew York Central, poe! pwnage — 

, and the Chicago, Burlington, and Quincy lines have 
pa a manifest advance in this cadens The latter 
company, not much known in England, is one of the best 
equipped and most honestly conducted of any of those in 
est. The main line of this company extends from 
Chi to Denver, and with 
henadion includes nearly 
4000 miles of line. The 
absence of signals is the 
more conspicuousin thiscoun- 
try because of the general 
appreciation of labour-saving 
appliances, the waste of time, 
and the risks involved by 
trusting only to the flagmen 
for the protection “ad a train 
at a stopping place, being very 
maior or ‘io teens who are ac- 
quainted with European rail- 
ways. At the same time, 
on some of the new lines in 
poor, sparsely populated dis 
tricts, it is useful to notice 
how many of what English- 
men at home and abroad 
deem essential parts of rail- 
way equipment may be alto- 
gether omitted where the 
available money is limited 
and the needs of communica- 
tion and transport great. 
The cost of a railway per 
mile may obviously be re- 
duced by having no other 
stations than afew wooden 
sheds, like those of a con- 
tractor, = om omitti 
fences, Ti an 
signals altogether. While on 
this point of railway making, 
it is interesting to note how 
the grading of a road is here 
effected without in any way 
attempting to balance the 
earthwork of the cuttings 
and embankments. The spoil 
from the cuttings is thrown 
on the side of the line, land 
for spoil banks costing no- 
thing here, and material for 
the embankments being ob- 
tained from the adjacent 
land by means of “ scrapers,” 
or scoop ploughs drawn by 
one or two horses, and 
holding from half a yard upwards. Horses, mules, 
and provender are cheap here, while labour is dear, and 
the method adopted seems to be cheap and effective. 

The railways concentrating on New Orleans have had 
an increase of traffic, which has greatly tried their — 
tion and plant. Only one line, the mC Pacific, has 
had the enterprise to run special trains. is line, which 
runs south about 500 miles from Atlanta, Georgia, passes 
for 400 miles of this distance through almost continuous 
forest, broken only occasionally by small clearings and 
timber mills. Yet along a route like this a so-called 
“limited express” is run, with hardly any local traffic to 
contribute to the earnings. Near this city there is a 
timber trestle viaduct, twenty miles long, of which five 
miles is over a lake or inlet from the sea. is viaduct is 
anew one. The teredo worm is said to be very destruc- 
tive, and as reliance is placed entirely on the creosoting of 

itch pine timber, its durability would, judging from 
Engli experience, appear to be doubtful. 








THE KRIEBEL STEAM ENGINE. 


IN many small manufacturing establishments an independent 
source of power is often desirable, and especially in cities where 
steam distribution from central stations is carried on, small 
engine ranging from 2 to 10-horse power find many applications. 
To meet this want the Kriebel engine, manufactured by Messrs, 
Rice, Whitacre, and Co., of Chicago, Ill, has been constructed. 
In the illustration on page 275, Figs. 1 and 2 show the engine 
in section and in perspective. The engine, as will be seen, is of 
the upright oscillating type, and has asimple valve arrangement. 
The lower end of the valve E is semi-cylindrical, and is seated 
in a steam chest DD, which is enclosed in a casing A A, and 
supported on springs UU. These springs cause the chest to 
always make a steam-tight joint with the valve, allowing it to 
slide up when wear occurs, and are of sufficient — to 
accomplish this without causing extra friction. A flanged 
packing cup C C fits into the lower part of the casing and packs 
a neck-shaped extension of the steam chest, so steam cannot 
pass under the chest. The flange of the cup also packs the 
bottom of the casing, so steam cannot escape there. There 
are two ports PP in the valve, one running alongside 
of and opening into the top of the cylinder, and the 
other connecting with the bottom of the cylinder. The steam 
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chest has a central steam port R, which connects with the steam 
pipe 8, and one exhaust port on each side of this OO, which 
open into an annular exhaust chamber QQ, connecting with the 
exhaust pipe T. As the valve vibrates back and forth, each of 
the valve ports alternately takes steam from the port R, and 
exhausts through the port O, on the corresponding side of the 
steam chest; and while one valve port takes steam the other 
exhausts, as shown in the cut. The engine is, according to the 
Electrical World, well made and finished, and, judging from the 
testimonials of those who are using it, gives very good satis- 
faction. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 





PROOF TESTS, 


Str,—I write the following remarks chiefly in consequence of 
reading in your issue of the 13th inst. the notice of the lecture 
on “‘ Flexural and Torsional Rigidity,” recently delivered in 
Glasgow University. No doubt will agree with Sir William 
Thomson that a great need would be supplied if tests, satisfact 


charge of the converter to ensure the ere uality of steel, and 
portions of a few rails—say, 1 per cent. of the bulk—are tested to 
destruction in various ways to ascertain the ultimate tensile and 
transverse strengths and elasticity, &c., but the rails which are to 
be used are subjected to no tests whatever, and only to an examina- 
tion to discover superficial defects. The result of this system can- 
not be otherwise descri as eminently satisfactory. In 
specifications I have gone so far as to reserve power to have the 
rails rolled from each charge of the converter kept separate, and to 
subject a portion of one rail out of each lot to the ultimate tests. 
This rg egy a of ar ape will - found to -” quite 
unnecessary when dealing with good manufacturers; and, as an 
example, may be quoted two orders executed by the Barrow Hema- 
tite Steel Company to the same specification, but at dates differ- 
ing about twelve months, and the uniformity throughout both lots 
of some 10,000 27ft. rails was remarkable, and a more than 
ordinarily precise specification was almost literally adhered to. No 
test showed anything except the highest quality, and, in fact, the 
only departure from the specification was that whereas the ulti- 
mate tensile strength was to have been between 28 and 32 tons, in 
a few cases it went as high as 36 tons. 

Now the difficulty of ensuring uniformity of manufacture in the 
case of such matters as large screw shafts is very great, not only 
from their size but also from the fact that in the aggregate com- 

tively few are made, and these by various firms, so that any 





y 
in theory and applicable in practice, were devised whereby 
assurance could be given that there should be no failures of screw 
shafts, railway axles, and such-like, under circumstances produc- 
tive of disastrous results to life and property, as was now only too 
commonly the case. 

This subject has been prominently before me for some time, not, 

to say, with the result of seeing any easy road to the 
attainment of the end desired, but rather with the effect of having 
formed a.closer acquaintance with the attendant difficulties. This, 
however, being admittedly the necessary first step, no spology is 
needed for entering into a brief consideration of these difficulties 
here. The present is par excellence the age of tests. Everything 
which is to be used is first proved. The mental capabilities of men 
are tested by examinations, and the cohesive properties of mate- 
rials are tested by experiments, and the successful withstanding of 
the “‘ proof test” is ordinarily assumed as final evidence of satis- 
factory qualification. Dealing now with ‘“‘ proof tests” in general, 
two primary difficulties are met with :—First, that toafford unfail- 
ing evidence of perfection, tests must be so high and severe as to 
cause permanent injury, and thus amount to “‘ tests to destruction,” 
whereas it is clear that any ‘‘ proof test” must be kept well below 
this limit. Secondly, the ‘‘ proof test” is applied to a particular 
subject ata particular time and under particular circumstances, 

and these latter, including the subject itself, being necessarily in a 

state of perpetual change by mere lapse of time, the proof test 

thus ceases to have applicability. 

To come to practical examples, it is well known that in the case 
of wrought iron it becomes permanently injured when submitted 
to a direct tensile strain exceeding about half the breaking strain ; 
consequently ‘‘ proof tests” have to be kept within the limit of, 
say, 10 tons per square inch. But this may be insufficient to 
reveal defects. I remember, ten years ago, when serving my 
pupilage to one of our engineers most eminent in all that relates to 
the testing and strength of materials, being present at the proving 
of a set of four large suspension bars, 5in. diameter and 35ft. long. 
Each bar was tested to a strain of 160 tons, equivalent to 8°2 tons 
od square inch of section, and tapped with an ordinary hand 

ammer throughout its whole length and examined while under 

this strain. Nothing occurred to arouse any suspicion whatever, 
and the set of bars was put in use. Subsequently, one bar failed 
under normal conditions and at a calculated average strain of 
4°6 tons md square inch, and which cannot have actually been 
appreciably exceeded, as the circumstances most carefully guarded 

. against the possibility of unequal or indefinite loading, and all 
shocks or jars were avoided. Fortunately the failure resulted in 
no damage worth mentioning other than to the bar itself. 

Further comment is for my present purpose unnecessary, 
although it is perhaps not going too far to say that probably had 
the proof test not taken place the bar under normal conditions 
solely might have had a long life. 

Now examples under head of the second primary difficulty noted 
may be indefinitely multiplied, but will be here confined to two 
cases which may be considered typical: (1) chains; (2) railway 
axles and screw shafts. Failures of proved chains occur daily. 
Assume an instance of a new 2 ton steam crane with ;;in. jib 
chain; it works for twelve months—failure—inquest—the broken 
chain handed in in evidence, together with the proof test certificate, 
which, reads as follows :—‘‘ No. 119. Testing Works. . . . . 
This is to certify that a j;in. short link chain weighin 
0 tons 3cwt. Oqrs. 2lb. has been tested at this machine, an 
found capable of sustaining a degree of tension equal to 
3 tons 15 cwt. Oqrs. Olb., being the Admiralty tensile strain. 
Length 100ft., mark and numbers stamped on the end links 777. 
5 oi Spe any 4 Superintendent. ToMr. ... ‘’s 
order. London, . . date . . 18 . .” A juryman might 

be right in saying, “‘Oh, but the certificate is for a yin. chain, 
and this one is now worn and grooved to 7zin.;” and it would thus 
be an improvement if such certificates were to indicate the amount 
of wear and tear permissible. Indeed, a certificate such as the 
above may be a direct source of danger, seeing it usually comes into 
the hands of a buyer ing no technical knowledge. He sees 
he has a chain certified to lift 3} tons, which he naturally assumes 
to be the safe load, there being nothing said to the contrary, and 
his experience is that materials and structures generally can carry 
much in excess of what is stated as the safe load; and, moreover, 
he is not cautioned in any way that the — test is applied 
gradually and with care, whereas in practical work even the mini- 
mum shocks and jars attendant on lifting loads quickly may often 
occasion strains equal to double that due to the load when 
stationary. 

The case of railway axles and screw shafts differs somewhat 
from that of chains in that wear and tear produces in them mainly 
molecular change, and not to any great extent loss of weight and 
altered form through attntion. It is well known that railway 
axles of the best fibrous iron become crystalline and short in grain 
from long continued vibration, and no initial ‘‘ proof test” can 
be of service here. Some guarantee might be afforded by fixing 
absolute mileage limits, after which axles should be considered as 
worn out. The ‘“‘ growth of flaws” is another source of failure 
just as subtle; a hidden flaw which is at first of small extent, 
gradually increasing until failure results, and the larger the axle 
or shaft the smaller may be the area of the flaw as a percentage of 
the whole cross section, to still be of serious moment, and proof 
tests are incapable of evincing small percentage defects. The 
difficulty and expense in providing machines, and in proof testing 
the larger class of shafting, &c., are matters which need not be 
entered upon here. The general conclusions arrived at are: (1) 
That from the nature of things mechanical proof tests must be 
unsatisfactory; (2) that proof tests as at present carried out are 
of little value; (3) that if proof tests were periodically repeated 
on each subject from time to time they might be of more value, 
but the manifest inconvenience in general attending this course 
renders it prohibitive. An exception to this last is found in the 
case of boilers, as each contains within itself all the means neces- 
sx y for the convenient application of the proof test, the only 
thing required being to weight the safety valves to a given 
pressure and get up steam. Furthermore, the custom of insurance, 
now so general, has done much service in causing the boilers to be 
periodically examined from time to time by competent inspectors. 
‘What, then, are we, in general, to look to for security, is the 
question which naturally arises; and I think, so far, the answer 
must be said to be contained in the principle of the uniformity of 
manufacture. Take the case of steel rails. These are turned out 
by our best firms in enormous numbers and with wonderful uni- 
formity. The laboratory and bending tests are carried out on each 








- 

one maker can at best have but small experience ; and, moreover, 
there is this mar feature wanting, namely, the information 
gained through testing to destruction a shaft sister to the one 
which is to be put in use, the cost of so doing rendering it out of 
the question. I think the solution of the problem of obtaining 
suitable proof tests lies not in the direction of mechanical tests 
but in devising tests which, without straining the subject in any 
way, will yet show the smallest departures from true homogeneity 
of material. To illustrate my meaning—without supposition, 
however, that such could be applied in practice—make the subject 
form a portion of an electric circuit, then in theory any lack of 
homogeneity—such as a flaw—could be detected, locali and its 
extent determined through measurements of the electrical condi- 
tions. 

In conclusion, there are two matters akin to this subject, and 
worthy of attention. Firstly, there is a dearth of experiments on 
materials such as iron and steel which have been in use for some 
time under varying conditions. Our knowledge of the properties 
of the various wrought irons when first manufactured is, we may 
say, complete, and we have the results of almost endless tests to 
refer to, and our knowledge of steel is similarly fast becoming com- 


lete; but we know little of the changes produced by vibration, &c., 
in the case of iron, and necessarily still less in to steel. 
The reason of this is no doubt ap nt, as by the lapse of time 


not only is interest abated, but the special circumstances of the 
original manufacture are often lost sight of, without which data 
useful deductions for future guidance cannot be drawn. The 
remaining matter is that in practice it is too common not to allow 

enough co-efficients of safety and margins for depreciation 
and wear and tear. In the office we design structures intending 
that the maximum working strains shall be, say, 5 tons for wrought 
iron and 7 or 8 tons for steel; knowing that if these strains are 
exceeded continued repetition will ultimately produce failure ; but, 
nevertheless, in practice these limits are constantly overste; > 
This diserepancy arises mainly from our treating as static problems 
what really belong to dynamics ; and neglecting the altered con- 
ditions introduced by vibration, impact, and velocity, which, if 
fully taken into account, impart extreme mathematical complexity 
to the calculations. Examples of cases in which excessive strains 
daily occur may be found in rails, railway couplings, and some parts 
of machinery moving at high speed. In bridge work we have, no 
doubt, hed a fair standard of perfection, although in this one 
often sees faulty design; thus take, as an instance, the large 
single web girders so common with piles of flange plates 3in. or 4in. 
deep and 24in. or 30in. wide. It is certain the outside plate does 
not nearly take the average strain, and at the edges of this plate 
the strains may be almost ni/. In some respects, even in iron 
bridge building, the Americans are more scientific than we; thus 
they give a larger coefficient of safety to the cross than to the 
main girders. Gero, P. CULVERWELL, B.A., 

3, Victoria-street, Westminster. Assoc. M.I.C.E. 
March 26th. 








DURATION OF UNITED STATES PATENTS FOR INVENTIONS 
PREVIOUSLY PATENTED ELSEWHERE, 


Srr,—We have been informed that a circular has been issued by 
a Washington solicitor, and forwarded to patent agents abroad, 
setting forth that by a recent decision of the United States Courts 
the lapsing of a foreign patent for non-payment of taxes does not 
affect the duration of a United States patent granted subsequently 
for the same invention. 

The only decision here, so far as we are aware, touching this 
question is the following brief opinion of Judge Wheeler on a 
motion for preliminary injunction in the case of Holmes Electric 
Protecti pany v. Metropolitan Burglar Alarm Company, 
August, 1884. The opinion was given in the Circuit Court of the 
United States, Southern District of New York, August 24th, 1884, 
in the case of Holmes Electric Protective Company v. Metropolitan 
Burglar Alarm Company, on a motion for injunction :—‘‘The 
orator’s patent, No. 120,874, for an improvement in electric linings 
for safes, ted to Edwin Holmes and Henry C. Roome, 
November 14th, 1871, appears to be for an electric lining to an 
outer covering for the safe, insulated from the safe, and so arranged 
that an attempt to get through the covering will affect the elec- 
trical conditions, and thereby give an alarm. The inventors could 
not have a valid patent for protecting safes by electricity any more 
than Morse could for omieg messages to a distance by that 
agency: neither could they for every form of device for that pur- 
pose, for various such devices existed before their invention. They 
were entitled to protection only for their specific improvements 
upon what exi before. Ry. Co. v. Sayles, 97 U.S. 554. So far 
as shown, there were no such insulated coverings fitting the out- 
side of safes before. There was such protection for the outside of 
houses, and other buildings and rooms, but none for the safes them- 
selves. The application of this form of protection to the safes 
themselves is different from that to habitable structures. The 
patent appears now to be valid for this specific improvement. The 
claims are for a safe provided with the outer covering, and for the 
covering. It is also urged that the root has expired, because the 
invention is the subject of a prior English patent which has been 
suffered to lapse for non-payment of tax. The statute merely 
requires that in such case the patent shall be so limited as to ”% 
at the same time with the foreign patent. Rev. St. Section 
This seems to mean that the term of the patent here shall be as 
long as the remainder of the term for which the patent was granted 
there, without reference to incidents occurring after the grant. 
Henry v. Providence Tool Company, 3 Ban. and A., 501; Reissner 
v. Sharp, 16 Blatchf., 383. It refers to fixing the term, not to 
keeping the foreign patent in force, It is urged that infringement 





In United States applications where the original oath is in 


authorities will now allow such a case to go forward for issue with- 
out a supplemental oath, on the furnishing of a complete list of 
patents granted for the invention, giving numbers and dates in full. 


Howson AND Sons. 
119, South Fourth-street, Philadelphia, 
March 2nd. 





THE MANCHESTER SHIP CANAL BILL AND TIDAL SCOUR, 


Str,—As the case for both sides is now closed as far as the 
engineering evidence on the effects the pro works will have 
on thenavigablechannels goes, Iam desirous of offering a few remarks 
on Posen tare _—- sa that ya aoc such com- 
ment, I assume, being permissible without any impropriety. 

The line of high-water appears to travel from the to East- 
ham at the rate of, say, 324 miles per hour; as it is quite impos- 
sible for any water to traverse the Mersey at that velocity, it is 
clear high-water in the upper estuary cannot arise from the 
accumulation of water which has crossed the Bar with the same 
tide, and that it is, in fact, caused by the damming up by the tide 
of the land waters, along with the normal quantity of water in the 
river’s basin. 

The distance from Eastham to the Bar being, say, twenty miles, 
any water which travels from Eastham across the Bar cannot do 
so in less than 6 hours 40 min., if the velocity be three miles per 
hour in an unobstructed channel. The time of high-water at 
Eastham being, say, 37 min. later than at the Bar, the water from 
Eastham cannot cross the Bar in less than 7 hours 17 min. after 
the time of high-water there; that is, it cannot actually cross the 
Bar at all, as it will be met by the young flood and turned back up 
the river. Yet one of the professional witnesses is reported to 
have testified that the scour on the Bar would be reduced ;); by 
a proposed to be abstracted from the upper estuary for the 

works. 

The area so abstracted is estimated on one side to be less than 
500 acres, and on the other to be more than 1400 acres. It is 
admitted that 1300 acres have been abstracted for dock purposes 
at Liverpool, &c., without closing the entrances to the Mersey. 
Yet it is testified that the loss in the upper estuary will be very 
detrimental, though, as shown above, the direct effect will be 

thing gards the disast effects of having fixed channels 
in the upper estuary instead of channels which ramble everywhere, 
“here to-day and gone to-morrow,” it is to be noted that the two 
a sea channels at the mouth of the Mersey are practically 

xed, and have been as far as record reaches, that is, for two 
centuries. It is true the northern channel moves gradually west- 
ward, through the accretion on the coast of Lancashire, but the 
movement is very gradual. It is also true that the bar of that 
channel is very variable, but the variety is so charming the autho- 
rities appear reluctant to give it fixity of tenure. It would appear 
then, from analogy, that not only would there be no insuperable 
difficulty in providing fixed channels in the upper estuary, but that 
it is desirable to do so ; for if the sea channels were not fixtures, 
it is safe to assume the trade of the Mersey would never have 
attained its present itude. But it is said to fix channels in 
the upper estuary would be to interfere with nature, and, there- 
fore, the waters of the Mersey should be allowed to wander at 
their own sweet will, or at nature’s, whichever it may be. 

If such an idea had been dominant in Liverpool, where would all 
her docks and trade be? A state of nature might be very proper 
“‘when wild in woods the noble savage ran,” but most people 
would consider the lovers of laissez faire very improper if they were 
to appear before a Parliamentary Committee in puris naturalibus. 
As everyone knows, the wise man is ever ready to assist nature 
whenever it suits his purpose to do so. 

In offering these remarks I do not wish to pose as an advocate 
of the Ship Canal. Its ters are ind dent of such aid as 
I might be able to give them. But I have long desired to see the 
upper estuary much more navigable than it is, and therefore I am 
desirous of protesting against a negligent policy, and against a 
supposition that fixed channels would be in any way detrimental 
to the interests on the lower Mersey. With my present informa- 
tion I anticipate the construction and maintenance of such fixed 
channels would relieve the lower part of the river from much 


embarrassment. JOSEPH Bovct. 
Exchange-buildings, Liverpool, 
March 30th, 

















BOILER STEEL. 

Sir,—The paper read by Mr. Parker before the Institution of 
Naval Architects draws the attention of engineers to a subject 
which much needs it. Undoubtedly mild steel is the best material 
available for boilers; but it is well known that, to be used to 
advantage, it must be thoroughly understood and properly treated, 
or otherwise it may be made much inferior to iron as 8 
strength and safety. Ido not wish fora moment to imply that 
the boiler-makers, in the instance Mr. Parker describes, had not a 
thorough knowledge of the best methods of working mild steel ; 
but I am inclined to think, with Mr. Parker, that it is not gene- 
rally known how much harder a thick steel plate is than a thin one 
to stand the same tensile tests, and therefore is it not probable 
that the boiler-makers in this case had no knowledge of the special 
hardness of this plate, and that they worked it in their usual wa; 
without special care as to its uniform heating and cooling? It will, 
I suppose, be said that steel for boilers should not require such 
special care, or rather, that they should not be such as will be 
easily damaged by any ordinary treatment. So long, however, as 
the of Trade, Lloyd’s, &c., insist upon having such high 
tensile strengths, the makers of such large plates must have an 
excess of carbon in the steel in order that they a J come up to the 
requirements, chiefly because they do not usually get the same 
relative amount of working upon them that a thin plate does. 

Seeing, then, that it is the required high tensile strength that 
necessitates the plates being le harder than usual, does it not 
appear that the remedy lies in reducing this required tensilestrength, 
say, for such plates as exceed a certain thickness? Mr. Parker 
urges that the tensile strength should not exceed 30 tons per square 
inch, but is not this too high for thick plates? The experience with 
the plate in question appears to indicate that it is, as its recorded 
strength at the steel works was 29°6 tons per square inch. To 

revent such occurrences one or more temper tests should be taken 
eo every plate, and if the steel must be mild, and the 28 to 
30 tons per square inch is to be insisted upon, the only way out of 
the difficulty seems to be for the plate-makers to have machinery 
capable of working from thicker — and dealing with them 
equally as effectively as with the smaller ones for thin plates, thus 
giving them the same relative amount of working. It will be of 
interest to some to know how much influence extra work in the 
rolling mill has = the tensile strength of steel, and as I happen 
to have some results by me of an experiment made at these works, 
I give them here. 

An 8}in. ingot was taken and rolled down to 3in, diameter only; 
a piece of the 3in. was rolled to 2in., the 2in. to lin., and the lin. 
to 4in., with the following results :— 

Tensile Tests made from Bars rolled from the same Ingot. __ 





731 | 
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proper form, but a patent has been granted for the invention 
while the application here has been pending, the Patent-office 








Of course no maker of steel bars would think of making a din, 
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bar out of an ingot so small as 8jin. It was rolled that size in 
this case for the purpose of illustration. In some other tests 
which we made and rolled down to as low as ,'sin,, the tensile 
strength rose from 22 to 32 tons per square inch, or nearly 
50 per cent, increase due to the increased working. 

This clearly shows, then, the effect of working, and shows by 
what means the tensile strength may be kept up. In the present 
state of things, however, I can only advocate what I did in the 
letter which appeared in your issue of the 30th January, and which, 
in the main, I am glad to see Mr. Parker agrees with, viz., that 
engineers, wherever possible, should be content with steel having a 
less tensile strength, and thus secure a trustworthy, soft, and 
easily workable material, which imperfect treatment will not easil. 
damage; and whenever higher strengths of steel are to ee 
they should be worked with care by experienced men, and 
annealing should, in such cases, be always carried out after local 
heating, or such tr t as bending. It would be difficult and 
expensive to properly anneal all such large steel plates after being 
bent; but that is therefore the more reason for using a milder steel. 
Mr. Denny, in the discussion, advocated the use of ‘‘ the strongest 
steel that can be got.” What engineers ought. to use, however, is 
not “the strongest steel that can be got,” but the steel that will 
make the strongest boiler. THOMAS TURNER. 

Corngreaves Iron and Steel Works, 

near Birmingham, April 7th. 








Str,—Having read in THE ENGINEER of April 3rd the paper on 
“Thick Steel Boiler Plates,” by My. W. Parker, likewise your own 
remarks about the same, I cannot come to any other conclusion but 
that, first, the material has been of very high quality, as far as I 
can judge from the tests made, which I at present will not com- 
ment upon. The only objection I have to make is in the working 
of the material, as I shall proceed to show you with your kind per- 
mission. My opinion is that no boiler-plate of any kind of steel 
whatever should be heated in the manner described, and as I have 
been six years in a situation where, during that period, I have 
superintended the manufacture of over 100 steel boilers, I venture 
to think that my little experience is, if anything, rather to throw 
some light on the above subject. In my opinion, which is fully 
borne out by experience, all boiler-plates should be carefully punched 
or drilled as the case may be, and all other labour necessary done on 
them before bending them. Next the plates should be put into the 
furnace and got to a red heat, and then allowed to cool down as 
gradually as possible, that is to say, the plates should not be taken 
out of the furnace, but let the furnace go down, and when cold the 

slates are soft enough to roll cold, if the rolls are as powerful as 
mm been stated. 

This system I have carried out now for over four years, and I 
have very seldom indeed found it to fail, and I have no hesitation 
in saying that if it be carried out properly, it cannot fail in many 
instances. ; B. DEAN, 

47, Whitehouse-street, Hunslet, Leeds, April 8th. 





FRICTION OF SLIDE VALVES. 


Str,—I am sorry to encroach again upon your valuable space, 
but I notice that your ar “‘E. D.,” writing in your last 
number, requests you to publish a sketch of my Relieved Slide 
Valve, as arranged for a double motion. I beg to enclose an out- 


line sketch, which I think will make it clear without further 


explanation ; but will merely submit that it is a method which, 
in my opinion, would secure a perfectly smooth and uniform 
wear, as explained in my letter in your number of March 13th. 
.I may take this opportunity of pointing out another simple 
arrangement for working the valve in a non-reversing engine to 
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be regulated from the governor, which consists in fixing the ful- 
crum pin to the valve, bringing it through a stuffing-box in the 
casing and fixing one end of a slot link to it; the excentric rod 
end being moved in the slot by the governor in the usual way. 
Old Charlton, Kent, March 31st. Epwarp (©, Peck. 





TANKS FOR SUAKIM, 


S1r,—We notice in your issue of the 27th ult. a letter which 
calls in question the accuracy of a statement made in yours of the 
20th ult. Had your correspondent written us on the subject 
before communicating with you—a courtesy which, under the 
circumstances, we think most firms would have extended to us— 
we would have felt pleasure in showing him that the statement 
was substantially correct, and have spared your readers the differ- 
ences of rival firms. We can only that irritation, conse- 
quent on losing the contract, caused the hasty step. 

We would first remark that the time asked by your correspondent 
for making the tanks in this particular instance was fourteen days. 
It was late in the day of Saturday, the 28th, when we received the 
order for the tanks, and our promise for delivery alongside was for 











Monday, the 16th. We had nothing to do with unloading or 
getting into position. The tanks were actually in lighters waiting 
orders for delivery on Thursday and Friday, the 12th and 13th. 
The tanks were shipped and got into position by the owner of the 
vessel, who, after placing the forward tanks, was persuaded to 
alter their disposition, and for this purpose these tanks were 
removed, altered, and the second time replaced as they were at 
first arranged, This re-arrangement had nothing to do with us. 
We would also add that these tanks were also fitted with an 
elaborate arrangement of valves and pipes, and also with large 
pumps capable of throwing 60 tons of water per hour. anu” 
FRASER AND FRASER. 
Bromley-by-Bow, London, E., April 9th. 








ON THE EFFICIENCY OF MARINE BOILERS.* 
By Mr. J. T. Minton. 


THE struggle for economy in the production of power for the 
propulsion of vessels, which has shown itself during the last few 
years by the gradual increase of steam pressures from 60 lb. to 90 lb. 
per square inch, has lately been marked by the extensive adoption 
in new vessels of the tri-compound engine using steam with a 
pressure of from 140 lb. to 1801b. per square inch. These pressures 
are not likely to be increased for some time at least, unless some 
type of boiler is introduced which will not necessitate the present 
size of casing for containing the steam and water, nor the present 
method of internal firing, as, with the obtaining pressures, the 
thicknesses of plates for these rtions have reached the 
maximum capable of being worked on the one hand and of 
being used for the transmission of heat on the other. 
The almost universal failures of new ty: of boilers in the past 
seem to show that the supercession of the present type of boiler is 
not at all probable; while, even if a new type of boiler does come 
into general use admitting of higher steam pressures being obtained, 
it is extremely improbable, in my opinion, whether steam of the 
higher pressures would be usable, owing to its high temperature. 
At a pressure of 1801b. per square inch the temperature is 
379 deg., while, if we go to, say, 300 lb., the temperature would be 
over 420 deg. From these considerations it appears to me that if 
any further great step in economy is to be obtained it must be 
looked for in the making of the steam rather than in the using of 
it, that is to say, we must turn our thoughts to the boiler, rather 
than to the engine, which has up to the — nearly monopolised 
the attention of engineers. Undoubtedly there is here a promising 
field for improvement. It is well known that, theoretically, the 
heat which may be developed by the combustion of 1 lb. of good 
coal is sufficient to evaporate about 14 lb. of water from 100 deg. 
to 212 deg.; but aetually few marine boilers when working at 
full power really evaporate more than 8 1b. or 9 lb. of water per lb. 
of coal burned. Suppose that the evaporation of 9 lb. of water is 
obtained, there is still between 9 and the theoretical 14 a large 
margin upon which to work. In ordinary boilers working with 
chimney draught we have at the outset a vory large amount of 
heat necessarily expended in producing the draught; but even with 
chimney draught much might be done in the design of the heating 
surfaces and funnels to abstract more of the heat from the pro- 
ducts of combustion, and still to leave them of sufficiently high 
temperature to produce the draught required ; but when we con- 
sider that experience with many ships has shown that forced 
draught can be applied with almost equal facility to the chimney 
draught, it is evident that we are no longer compelled to waste 
heat up the funnel otherwise than by our inability to abstract it 
from the products of combustion. It is, I believe, by the applica- 
tion of forced draught to marine boilers that the next step in 
economy will be obtained. The conditions to be aimed at in the 
design of steam generators are principally three—(1) the most 
perfect combustion of the fuel must be effected so as to obtain the 
maximum amount of heatfromit. (2) The arrangement and extent 
of the heating surfaces must be such as to be capable of extracting 
the greatest possible portion of this heat from the products of com- 
bustion. (3) The construction of the boiler must be such as to 
ensure its endurance under the conditions to which it will be 
subjected. Now as regards the first of these, the theoretical 
requirements are well known. An amount of air must be supplied 
to provide sufficient oxygen to completely oxidise the carbon and 
sec of the fuel, and must be brought into intimate contact 
with the fuel ata high temperature. In order to supply this 
oxygen, however, a greater or less additional supply of air must be 
admitted to dilute the carbonic acid formed, and so allow a fresh 
supply of oxygen to have access to the fuel. It appears that the 
sharper the draught the less additional air of dilution, as it is 
called, is required, and it is evident that the less air of dilution 
required, the higher will be the temperature of the products of 
combustion. 

This question is gone into in detail in Arts. 227-233 of ‘‘ Ran- 
kine’s Manual of the Steam Engine,” so that it will only be neces- 
sary for my to here quote the following figures from a table given 
in Art. 233 :— 





Supply of air in Ibs. per Ib. of fuel. 





18 | 





Temperature. 12 24 
Volume of ‘gases per Ib. of fuel in cubic feet. 
a md in 

4640 1551 _ - 
8275 1136 1704 _- 

2500 906 1359 1812 

1472 588 882 1176 

752 869 553 738 

392 259 389 519 








If the temperature of the atmosphere is 60 deg., and the fuel is 
burned by just so much air as contains the n amount of 
oxygen for combustion, viz., 121b. of air per lb. of fuel, the result- 
ing temperature of the products of combustion will be 4640 deg. 
If 18lb. of air are used the temperature will be 3275 deg., and if 
241b, of air the temperature will be 2500 deg. The table given 
shows the volumes of the resulting products of combustion at 
these and also at lower temperatures; and it is seen that with the 
smaller quantities of air not only are the temperatures much 
higher, but, although the products are more expanded on account 
of their higher temperatures, yet their resulting volumes are also 
om while, of course, at equal temperatures their less volumes are 
still more apparent. This reduction of volume has a most im- 
portant bearing upon the transmission of heat from the products of 
combustion to the water, even if the temperatures are the same, 
for in a given boiler the less the volume of the gases which has to 
pass through it in a given time the less will be their velocity; or, 
in other words, the individual particles of the gases will be in con- 
tact with the heating surfaces for a time, longer in direct propor- 
tion to the reduction of the volume, and therefore, other things 
being equal, more heat will be transmitted. And since the reduc- 
tion of volume is also accompanied by a much higher initial tem- 
perature, from both considerations, intensity of draught, if accom- 

i reduction of air supply, must be conducive to increased 
efficiency. The influence of the higher temperature will be most 
marked at the first part of the heating surface, and the reduction 
of volume at the last part or tail end of the run of _ The 
correctness of this deduction has been proved over and over again 
in cargo steamers, with the performances of which Iam acquainted, 
in which, when first built, large grates have been fitted. The grate 
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areas have been gradually reduced in some cases by as much as 
20 per cent., maintaining the same evaporation of water, since the 
engines have been worked at the same speed. The greater rate of 
combustion resulting from the decreased grate has resulted in 
higher furnace temperatures and greater efficiency of boiler since 
the consumption has been reduced to a marked extent. 

With regard to the second point, viz., the proportion of heating 
surface to the quantity of fuel burned, I think that the recent 
practice of some of our engineers has been retrograde so far as 
economy is concerned, the proportion of surfaces having been 
reduced considerably. There is a manifest temptation to do this, as 
undoubtedly the last portions of heating surface to which the gases 
are exposed must be, surface for surface, less efficient than the first 
portions, owing to the temperature of the gases being lower, so that 
a reduction of tube surface does not make nearly so great a reduc- 
tion in steaming capacity as it does in weight and cost. And 
where a large power on trial trip only is worked for, irrespective of 
economy of fuel, or where the total weight of boilers is mére im- 
portant than coal consumption, this might be considered to be a 
good practice; but there can be no dowbt that for long ocean 
voyages, where the coal to be carried forms an important part of 
the carrying capacity of the vessel, a larger extent of heating sur- 
faces would often mean less total weight of boilers and coal to be 
carried, besides being a continuous economy in cost of coal and 
labour of stoking. As an instance, I may quote the case of some 
steamers of over 4500 tons gross register, and regularly advertised 
as being 4000-horse power, built in 1882, in which the total heating 
surfaces of the boilers bear to the grate area the proportion 
of 25°8 to 1; while in a similar vessel built by the same firm 
last year the proportion is only 21°4 to 1. In very many 
vessels doing good work the proportion is from 30 to 35 
to 1. That the extent of the heating surfaces may be in- 
creased with advantage considerably above that obtaining in 
the steamers quoted, I will adduce the cases of some other vessels 
in which the boilers were constructed with the proportion 35 to 1, 
and in which, in addition, feed-water heaters have been fitted in 
the base of the funnels, bringing up the surfaces to the proportion 
of 36°7 to 1, without even then reducing the temperature of the 
gases to an extent incompatible with good draught. This heater 
has given results, even with the large amount of heating surfaces 
in the boilers, sufficiently encouraging to warrant their being fitted 
into several other vessels. In a later vessel by the same firm the 
proportion of heating surfaces in the boilers proper to the grate 
area is 30 to 1, and the feed heaters in this case have been made 
rather larger, raising the proportion to 32‘1 to 1. In this case I 
am informed that when running at full power the feed-water 
becomes raised in temperature more than 40 deg., while even when 
the vessel is running at a lower speed with less consumption of 
coal, and therefore with a less funnel temperature, the feed-water 
is raised in temperature 25 deg. If these figures are correct, it 
is evident that the boilers in which the proportions are 21 or even 
26 to 1, cannot be expected to be even fairly economical. 

I may here remark that Mr. Howden, in his system of forced 
draught, places an amount of heating surface in the uptake, in 
order to absorb some of the heat which would otherwise pass up 
the funnel, but he prefers to heat the air supply in this manner, 
instead of heating the feed-water. Although with the same area 
exposed, the feed-heater must be heavier, both on account of the 
greater thickness of tubes on account of strength, and also by the 
weight of the contained water, yet area for area the feed heater 
must be much more efficient, not only on account of the specific 
heat of water being more than four times that of air, but also on 
account of the much greater weight of the water. Assuming the 
abstractive power of water and air to vary as the products of their 
specific gravities and specific heats, water would be about 3500 
times as efficient as air. If the system of forced draught be intro- 
duced, it appears from what I have endeavoured to sketch out, that 
even with the present ratio of heating surface to the coal con- 
sumption, greater evaporative efficiency will be obtained, and 
therefore the final temperature of gases will probably be lower; 
but still greater efficiency will then be possible by further 
increasing the extent of the heating surfaces. This will probably be 
best effected by d ing the diameter of tubes in proportion to 
their length, and also by increasing either their number or length. 
When the draught has to be obtained by the heat of the gases in 
the funnel, the ratio of length to diameter of tubes has to be 
limited, owing to the necessity of not offering too great a resistance 
to the passage of the gases, and this has led to the general practice 
of making the diameter of tubes not less than +; of their length. 
If, however, forced draught be used, there is no limitation of this 
kind imposed, and smaller tubes can be used with advantage. For 
instance, in a given boiler capacity, taking 3}in. tubes as a standard, 
and maintaining l}in. spaces for cleaning purposes, as is usual in 
good practice, we find that with 2jin. tubes 10 pes cent. extra, and 
with 2in. tubes 20 per cent. extra surface is obtainable, while if 
the spaces were reduced to ljin. with the 2#in. tubes, and lin. with 
the 2in. tubes, which would probably be found to be equally effi- 
cient for cleaning when we consider the reduced size of the tubes, 
these figures are increased to 18 per cent. and 43 per cent. 

I now come to the third part of the subject, viz., the continued 
| endurance of the boilers. In my judgment experience has shown 
us pretty clearly what will and what will not endure the action of 
the fire under usual conditions, the present boiler, in this respect, 
being the result of a large amount of experience and of the law of 
the survival of the fittest. For instance, it is pretty evident that 
the only furnace likely to give satisfaction is a ci one, 
exposing no rivetted seam to the fire, and allowing a small amount 
of expansion, due to variation of temperature, without undue 
straining, a flat-sided furnace, with its necessary stays, having 
repeatedly been shown to be altogether unsuitable. Again, we 
know that the present method of fixing the tubes—viz., by rolling 
them till their expansion puts them in a state of compression in 
the tube holes—although efficient when the tubes and tube plates 
are kept clean, will not keep the tubes tight when even a 
comparatively small amount of non-conducting scale is allowed 
to accumulate on the tube plates or about the tube ends, the ends 
of the tubes then becoming so overheated as to relieve the strain 
they are put to by being rolled; while in other boilers in 
which a less than usual amount of heating surface is interposed 
between the grates and the tube plates, or in which the tube plates 
themselves are exposed to the direct radiant heat from the fires, 
the same thing happens even when the tubes and plates are clean. 
It is, therefore, _—— that so far as tube fixing is concerned, 
we are about at the limit of successful endurance with our present 
practice. On this account it will probably be found that, if forced 
draught is to be successful with a very high rate of combustion, the 
boiler must be so designed that the temperature of the products of 
combustion will be reduced before they reach the tube ends. This 
will not be a difficult matter to accomplish. In other respects I 
believe the present type of boiler will require no modification so 
far as endurance is concerned. 

We have been much indebted to the Admiralty for taking the 
lead in the matter of forced draught, and their experience has 
shown that the system is quite practicable; but so far I believe I 
am correct in saying that their experiences have been directed only 
towards the end they have in view, viz , by burning an excessive 
amount of coal to obtain excessive power out of a given amount of 
boiler for a short time, irrespective of the question of economy of 
coal. This is directly opposite to the direction in which I have 
attempted to show progress in economy is to be effected, but as the 
question of economical cruising is also an important one, it is 
probable that as some of the vessels fitted with forced draught 
appliances become brought forward for active service, experiments 
will be made on them at powers corresponding to, and lower than, 
those obtainable with natural roe by working with all the 
boilers with forced draught, but with much reduced grate areas. 
If these experiments are carried out and the results made public, 
we shall all be greatly indebted to the Admiralty, as the results 
cannot fail to have a considerable influence upon the future pro- 
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THE ELECTRIC LIGHT ON BOARD S.S. UMBRIA 
AND ETRURIA. 


Messrs. J. D, F. ANDREWs AND Co., Woodside Electric Works, 
Glasgow, have just completed on board s,s. Etruria the last of 
two installations, which are said to surpass anything that 
has hitherto been attempted in the application of electric 
light to steamships. In the Umbria and Etruria the installa- 
tions consist of about 850 lights each, and we append a descrip- 
tion of one of the installations, but which applies to both. The 
space allotted to the electric machinery is unusually large, 
measuring 32ft. by 14ft., and is situated on the lower deck mid- 





ships forward of the engine-room. Here are placed four 
Brotherhood engines, two abreast, back to back, three of which 
have cylinders 8in. diameter by 6in. stroke, and the other Gin. 
diameter by 4}in. stroke. The small engine drives a Siemens’ 
200-light dynamo, and the other three a 350-light dynamo each. 
Swan lamps are now used, and of these ninety are dis- 
tributed in the engine-room, stokeholes, &c. ‘The wires convey- 
ing the current to these lamps are covered with india-rubber and 
a special composition for resisting sea water, and they are 
sheathed over all with iron wire as a substitute for the tube 
generally used in engine-rooms and such places. The joints 
between the branch and main wires are protected by a small 
T-shaped joint box—see Figs. 1, 2,and5. Each lamp in the 
engine-room, as well as in every other part of the ship, is fitted 
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with a very simple switch—A, Fig. 2—consisting of a screw 
severing connection to the lamp from the ship which is used as 
a return, and a fusible connection—B, Fig. 5. The engine-room 
lights are divided into two circuits, each with a separate switch, 
and each stokehole is also on a separate circuit. 

The dynamos are connected to the main switch board on the 
bulkhead close to the engines. To this switch board also are 
brought the six main circuits which supply the ship. The 
switch board—Fig. 6—consists of an iron box about 4in. deep, 
with its opening against the bulkhead. In the face of the box 
are four rows of six holes, each 2in. in diameter, radiating from 
the centre, and the box is half filled with a board of teakwood 
with corresponding holes. In each of the holes in the teakwood 
are fixed copper springs, one on each side of the hole; one spring 
of each hole of a row is connected to a brass strip in connection 
with one of the machines, the other spring being joined to a 
circuit of lights in the ship. A brass knob, with a stem and an 
insulated ring at the end of the stem, is pushed into one of 
these holes when the machine is to be connected with one of the 
circuits. The corresponding holes in each row are joined 








together, so that by remeving the plug from the hole in one 
position of the row and placing it in the corresponding hole in 
another, the circuit will be joined to another machine. The 
circuits are numbered, starting from the stern of the ship, the 
first circuit supplying the night system, in which are about 200 
lights, including those in the engine-room and stokeholes, No. 2 
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circuit lights the after portion of the ship; No. 3 lights amid- 
ships; Nos. 4 and 5 supply the saloon, ladies’ saloon, music room, 
&c.; No. 6 supplies all lamps forward of the saloon. Each of 
these main leads is carried to a group of switches at the junction 
of the mainand branch leads, where there is also a fusible connec- 





tion—Fig. 11. Each of these switches controls a group of about 
thirty lights, and they are placed in boxes recessed in any con- 
venient place—in passages jgenerally and at the foot of stairs. 
The switches are constructed of a brass box, and on a similar 








FIG. 


arrangement to that described as being used in the main switch 
board, except that the plug cannot be entirely withdrawn. In 
appearance this switch resembles the ordinary steam wheel valve 
—asee Fig. 7. 

The main branch fusible connection which protects the wires 





is a small circular block of wood.—Fig, 8—with a groove across 
it, in which is laid a piece of lead wire, No. 16 b.w.g., connected 
at each end to a screw which projects at diametrically opposite 
sides of the block——see Fig. 8. The switch and fusible wire are 
connected together by a loop of wire. The small branch wires 
lead to the lamps direct without the intervention of other 
fusible connections, but in the back blocks of the lamps there is 
a piece of No. 20 lead wire, which protects the lamp, and also in 
the event of a defect shows in which lamp it is—see Figs. 2 and 5. 
In addition to the switch inside the room or in the lamp, there 
is also a switch of the same kind placed in the return wire in 
the passage—see Fig. 9—one switch for each state room. Thisfirm 
was, we are told, the first to introduce switches in the return wire. 

The holder is also of new design, although the same as used 
by this company in various other installations. It consists of 
four spring prongs formed from a brass tube. Two of these 

ip the neck of the lamp, which is made of plaster of Paris, 
ane he to suit them. The other two have saucer-shaped 
ends, and press on the brass contacts held in the plaster. As 
will be understood, one of the prongs is insulated from the rest 
by a small piece of wood forming the body of the holder, the 
insulated prong being attached to a pin ing through the 
centre of the wood. The holder is screwed on to the nozzle or 
nipple of the electric bracket, and in screwing it ped holding 
the insulated prong meets with the wire projected from the 
end of the nipple, thus making contact with the central wire 
fitting—see Figs. 3 and 4. 

Altogether 103 lights are used in the lighting of the main 
dining saloon, eighty-four of which are suspended over the tables 
in three light electroliers hanging about 2ft. 6in. from the ceiling 
—see Fig. 10. The remainder of the lamps are in small brackets 
and pendants—Fig. 4—so as to give light over the side seats. 
The fighting of the saloon is very effective. Above the saloon is 
the music-room, having seventeen lights round the walls and 
over the piano and organ. The smoking-room has also seventeen 
lamps. The remainder of the lamps are distributed about the 
ship, 172 being in the state rooms. All the fittings are silver- 
plated with the exception of those in the galleys, seamen's 
quarters, and engine-room. On the upper deck, just outside the 
engine-room, is a cast iron box containing two switches and 
connecting terminals for the “ Andrews” arc lamps. These 
lamps are of the same design and construction as those 
to a masthead light on board the North German Lloyd's : 
pany’s ss, Ems and Eider. The lamp is simple, and suited for 
the use of those not thoroughly conversant with electrical 
matters. In this case the p is arranged with double 
carbons. 

These installations have been carried out in all their details 
under the personal supervision of Mr. Andrews, who also 
worked out the various fittings here illustrated. Everything in 
connection with the installation—including the silver-plating-— 
has been manufactured by the firm at their works, with the 
exception of the dynamo machines, Swan lamps, and engines. 








BAUER’S LINK SPANNER AND TUBE VICE. 


THE accompanying engravings represent two of the most 
ingeniously simple tools ever invented. The first is a spanner 
for either pipe or nut. Fig. 1 shows spanner at work on 1 }in. 
pipe coupling, and Fig. 2 shows the same spanner at work on 
din. hexagon nut. It consists of but two parts, a long and a 


Fig. 1 








shorter arm, each provided at one extremity with suitable jaws ; 
the other extremities are linked together by a hooked stud 
fitting into holes made for the pu in the handle. The 
coarse adjustment is obtained ws ifti = shorter arm _ 
one hole to another, —a to the size to on; 

fine adjustment then being obtained pak shorter 
arm closes on the longer one, and the jaws are thus brought 

Fig. 2 








together. As soon as the jaws touch the work and pressure is 
applied, they grip firmly, and the more the pressure the tighter 

e grip. The spanner is instantly adapted to any variation of 
size, and is self-acting, as it grips the work by merely grasping 
the tool in-the hand, and need not be alternately removed and 
replaced, as in the return motion for a fresh grip the spanner 
releases its hold. 





The tube and bolt vice is shown by the annexed engraving. 
It will be seen to consist of a stan with an angular seating 
for the work, and carrying a pair of curved jaws pivotted excen- 
trically. The action is instantaneous and automatic, and e0 
obviously simple as to need no description. These tools are sold 
by Messrs. James Gibb and Co., Fenchurch-street, E.C. 








Lirvt.-Cot. H. C. SzppoNn, Royal Engineers, has proceeded 
from the School of Military Eng , Chatham, to Portsmouth 
on appointment as superintending engineer at her Majesty's dock- 
yard at that port, 

















Apri 10, 1885. 


THE ENGINEER. 





279 





























TRANSPORTING A MARINE BOILER BY ROAD. 
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Ws illustrate above a marine boiler and trolley which 
were drawn from Thetford to Lynn in November last by 
a traction engine, The boiler, which is 11ft. 6in. diameter 
by 10ft. long, weighing about 25 tons, was too large to be sent 
by rail, consequently Messrs. Charles Burrell and Sons con- 
structed the trolley to convey it to Lynn. This trolley which 
weighs about 14 tons, is mounted on four wheels, the two hind 
wheels being fitted with india-rubber tires, and the front axle 
being carried by a ball-and-socket joint. This, combined with 
the general construction of the trolley, enabled it to carry the 
boiler, even over the roughest roads, without any perceptible jar 
or vibration. The distance, which is about 36 miles, was 


long hills to climb, and the road in many places was very rough 
and stony. The wheels 
of the trolley being 
arranged to follow in a 
different track to those 
of the engine, over 5ft. 
of the surface of the 
road was rolled; and 
instead of the engine and 
trolley doing any damage, 
they — nefitted 
the roads. e boiler 
was delivered under the 
crane on the dockside in 
Lynn, and then lowered, 
in its place in the ship 
without any hitch what- 


ever. 

We illustrate on 
282 the engines for which 
this boiler was made, 
The Mona is 100ft. long 
by 17ft. 6in. beam. 
She is built of steel, and 
fitted with a cabin aft 
for the captain and crew, 
and the coal bunkers 
are amidship, with a 
passage through the centre, She has a “ steam quarter-master ” 
on the bridge, and a steam winch fitted forward. She has two 
masts, with sails. The mizen mast can be lowered. The engines 
require no practical description. The cylinders are 20in. and 
40in. diameter, by 2ft. stroke. They are a very substantial and 
well finished job in every respect. 

Last autumn Messrs. Burrell and Sons began building 
steam launches, and have just completed one 35ft. long, fitted 
with compound surface condensing engines, 5in. by Yin. by 
6in. stroke, with a patent “Reliable” boiler for use in salt water. 
The cabin is 7ft. by 6ft. wide, in American walnut. There is an 
elaborately fitted engine-room, fitted with skylights, &c., and 
space forward to seat twelve persons ; all the seats are of polished 
teak, and finished in the highest possible manner. The speed is 
eleven miles an hour. They have another boat just ready to 
receive her machinery, 35ft. by 6ft. by 3ft. 6in., and a third boat 
nearly es 45ft. by 7ft. by 4ft. Both these will be fitted 
with “ Reliable” boilers and compound non-condensing engines. 
The firm are just completing an engine and boiler for a canal 
boat 74ft. long by 7ft. beam. The engine has single cylinder 
9in. diameter by 10in. stroke, and a “ Reliable” boiler with 120 
square feet of heating surface. 

We have here another example of the freedom with which 
agricultural engineers adapt themselves to varying conditions of 








trade. For a great many years Messrs, Burrell’s specialities 
were portable and traction engines and thrashing machines. 
There is very little in common between the latter and a sea- 
going steamer, but this has not prevented the firm from making 
a new departure. Thetford is a long way from the sea, yet 
even this difficulty has been overcome, as we have seen. The 
river which runs past the St. Nicholas Works is the Little Ouse, 
and joins the Cam about twenty miles lower down, when they 
run on to Lynn. The total distance from Thetford to Lynn by 
river is about fifty miles. Barges drawn by horses and tug- 
boats are regularly used on this river, and there is also commu- 


| nication by canal with the Midland Counties. They have just 
accomplished easily in two days, although there were several | i 


delivered two pairs of 32-horse power marine engines, viz., 1 4in. 
by 25in. by 18in. cylinders, with boilers 8ft. by 9ft., and shipped 





THE “CAT” ENGINE GOVERNOR. 


them to Buenos Ayres for tug-boats, and are building a pair of 
in. by 22in. by 18in. for Messrs, Stothert and Pitt, of Bath, 


12 
to be fitted in a barge. 








NAPIER’S PATENT “CAT” ENGINE GOVERNOR. 


In the engine governor here illustrated two saucer-shaped 
shells, or hollow discs fitted with appropriate blades, work face 
to face in a casing filled with water. One of these turbines is 
driven by the engine, and the other oscillates and works the 
throttle valve. The right-hand figure shows the casing attached 
to the part of the steam pipe containing the throttle valve and 
the oscillating turbine in its working position. The middle 
figure shows the revolving turbine removed along with the 
casing door, through which its axle works. The left-hand 
figure is a face view of the governor. The revolving turbine 
turns to the right when in its. place, that would be to the left 
as shéwn removed and turned round. 

Calling the revolving turbine A and the vscillating one B, 
then if turbine B is fixed while A is made to revolve to the 
right, the water in turbine A is thrown outwards, forwards, and 
sideways into the outer » of the blades of turbine B. The 
blades of the latter deflect the currents from a forward and 
sideways direction into an inward, backward, and sideways 








direction, which sends the water back into the inner part of the 
blades of turbine A. It is then again sent outwards, forwards, 
and sideways into turbine B, and so on. Hence there arises a 
cumulative action in this way. The faster the water enters 
turbine A the faster it is delivered from it into turbine B, and 
the faster it enters turbine B the faster it is delivered from it 
into turbine A, and so on. The water may, therefore, be 
delivered from the revolving turbine at a very much greater 
forward velocity than the rate at which the turbine itself is 
going, and there is no theoretical limit to that increase of speed. 
The shape and number of blades to get the best results have 
been obtained entirely by experiment, and after making several 
thousands of them. 

The reversing of the motion of the water by the blades of the 
oscillating turbine gives 
it.a great tendency to 
revolve in the same 
direction as the other 
one. This tendency is 
resisted by a chain 
attached to a pulley on 
the turbine, the other 
end of the chain being 
fixed to a lever con- 
nected with the throttle 
valve. The strain on 
the chain tends to shut 
the throttle valve, and it 
is resisted by a weight or 
spring tending to keep it 
open. When the strain 
on the chain exceeds that 
due to the weight it 
shuts the throttle valve, 
and vice versd. Governors 
have been made and 
worked with partial suc- 
cess on the principle of oil 
or water being forced by 
centrifugal action under 
a loaded piston. In a 
remote degree the principle of the governor under consideration 
may be considered to be similar, but the practical results are 
very different. In the first place, from the cumulative action 
described a very small proportionate velocity of turbine is 
required to obtain a given power. In each turbine there are 
sixteen blades, and the average pressure on the blades is found 
to be four times that due to a stream flowing against them at 
the velocity of the circumference of the turbine, and, therefore, 
four times what could be produced on a piston by the centri- 
fugal force derived from an ordinary centrifugal pump of the 
same diameter and making the same number of revolutions, 

Taking a pair of turbines of 8in. diameter, which is found 
sufficient for working a 5in. throttle valve, the blades in the 
oscillating turbine have each an area of 2 square inches, or 32in. 
in all, so that the power over the throttle valve is equal to what 
would be produced by a centrifugal pump acting on a piston of 
four times 32 square inches area, or equal to a piston of 12in. 
diameter. ‘he travel of the end of the lever arranged for is 
15in., which corresponds with the length of stroke of a 12in. 
piston to give an equivalent power. In the “ Cat” governor the 
oscillating turbine, 8in. diameter by lin. wide, weighing about 
41b., takes the place of such a piston and corresponding 
cylinder. The turbines do not require to work very close to 
each other, and are usually placed about jin. apart. It will 
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thus be seen that the only part of the machine requiring to be 
kept tight is where the turbine spindle passes through the 
casing door. Leakage there is prevented by a collar on the 
spindle working against a facing to which it is kept by a spring. 
The only part of the governor subject to wear is the turbine 
axle and its bearing, and these are made very long, so that they 
will last’ a great many years. A pair of Sin. turbines at 200 
revolutions produces a force of 36 lb. on the chain which works 
the throttle valve. The weight of the turbines is so small that 
inertia does not prevent their instantaneous action if a sudden 
increase of thespeed of theengine takes place. As already observed, 
the shape of the blades used was adopted after making several 
thousand experiments. In trying them it was frequently found 
that a very minute difference in the shape or angle made a very 
material difference in the power. The water circulates among 
the blades only, and is almost stationary in the central space. 
This is shown by the fact that filling up that space makes very 
little difference in the action of the governor. It may be men- 
tioned that it was christened the “Cat” governor from the 
quickness with which it prevents an engine from running away, 
giving the idea of a cat watching a mouse. 








THE INSTITUTION OF CIVIL ENGINEERS. 


WATER MOTORS. 


THE third of the course of lectures on “‘The Theory and Practice 
of Hydro-Mechanics” was delivered on Thursday evening, the 5th 
of March, by Professor W. Cawthorne Unwin, Inst. C.E., the 
subject being ‘‘ Water Motors.” The chair was occupied by Sir 
Frederick J. Bramwell, F.R.S., the President. 

The lecturer remarked that water motors were not in this country 
so important as heat motors, but yet a larger amount of water 
power was utilised than was commonly supposed. Either a rise in 
the price of coal or greater ease in the trical transmission of 
mechanical energy would make water motors more important. 

At Windisch 1000-horse power were utilised, and at Bellegarde 
3700-horse power. But it was in America that the largest installa- 
tions were found. For instance, at ae a weir 30ft. high and 
1000ft. long had been built across river, and the water, 
taken off above the dam in a canal 140ft. wide and 22ft. deep, 
supplied power to the mills. Two other canals on lower levels had 
also been constructed. The whole water power available was 
20,000-horse power in ordinary dry , and the power was 
leased to the millowners at the rate of £1 per effective horse-power 
per annum. 

When water was descending from a higher to a lower level, in a 
pipe, for instance, it would in general have acquired, at any point, 
velocity and pressure. Then if H was 4 total fall, 

oe Pp 4 
H=A+ G + ay 
where the terms on the right represent three forms the en 
took, viz., umexpended fall, pressure head, and velocity head. 
Corresponding to these were thrée classes of water motors. 

I. Cell or bucket wheels utilised the energy of an unexpended 

rt of the fall. They were simple, had a fairly high efficiency, 

ut were applicable a in a limited range of fall, and were cum- 
brous. They had one good point, that the efficiency varied little 
with a varying water supply. 

II.. There were water-pressure engines, which utilised water 
pressure, just as a steam engine utilised steam pressure. Water- 
pressure engines were used in mining districts, and hydraulic 
cranes and hoists were machines of the same kind. Still it was 
not generally best to utilise water power in this way. The reasons 
that a cylinder and piston acted so well with steam, and less well 
with water, were these :—(1) The frictional losses in fluids were pro- 
portional to their weight for equal velocities of flow. If water 
were 500 times heavier than steam, then the friction at given 
velocities would be 500 times greater. Hence the piston-speeds, 
which might be 400ft. or 500ft. per minute in a steam engine, 
were rarely greater than 60ft. in a water-pressure engine. In the 
pipes the steam might flow at 100ft. per second, but water cnly at 
6ft. to 10ft. Hence the water-pressure engine was much more 
cumbrous than a steam engine. (2) From the incompressibility of 
water, the same volume was used in a pressure engine, whatever 
tle amount of work tobe done. The system of hydraulic-pressure- 
mains introduced by Sir W. Armstrong had proved entirely success- 
ful for intermittent work, such as lifting, but not so successful for 
ordinary power purposes. Probably the reason was that the 
consumption of water in pressure engines was extravagant. The 
only engine in which the consumption of water varied with the 
work to be done was in that invented by Mr. Hastie, and which, in 
an improved form, was being introduced in London by Mr. 
Ellington. In this, by automatic gear, the stroke of the engine was 
lengthened till the resistance was just overcome. (3) There were 
other difficulties which arose out of the weight and incompres- 
sibility of the water. The whole column of water between the 
engine and the supply-reservoir virtually formed part of the piston, 
so that a pressure engine had a very heavy piston, and this in 
general tended to render the effective effort variable. In certain 
eases the action of the friction and imertia of the water were 
favourable to particular operations. Mr. Tweddell’s hydraulic 
rivetter furnished an example of a machine in which the inertia of. 
the parts was virtually that of 300 tons acting at the rivetter-ram. 
To control such a mass, powerful brake action was necessary, and 
this was supplied by the automatic action of the friction of the 
water in the supply pipe. The friction, while preventing the 
velocity becoming excessive in the early part of the stroke, when 
there was little resistance, diminished when the velocity was 
checked in closing the rivet, and allowed the development of a high 
effective pressure at the end of the stroke. 

III. There were motors in which the head was allowed to take 
the form of energy of motion, and in which the water acted in 
virtue of its inertia. It was first necessary to consider in what 
way this energy might be wasted. There was a waste of energy 
if the water broke up into eddies or irregular motions. Energy 
might be rejected from the machine into the tail race, and lastly, 
energy was lost in friction against the surfaces of the machine. In 
a good motor the loss due to breaking up could be almost com- 
pletely avoided, if the pagSages changed gradually in section, if the 
surfaces continuous curvature, and if the inclination of the 
receiving edges of the vanes was in the direction of relative motion. 
The loss due to rejection of energy could also be made very small, 
but by reducing this beyond a certain point, the loss from skin 
friction was increased. 

The nature of a turbine would be best understood by considering 
first some simpler machines. Inan ordinary undershot wheel about 
25 per cent. of energy was rejected into the tail race and about 
25 per cent. was lost in shock, besides the losses due to shaft fric- 
tion and leakage. S that instead of striking normally a flat 
float the water strucka hollow cup. Then both the losses in shock 
and in energy rejected were greatly reduced. An interesting motor 
of this kind had been introduced in California. Water power was 
there obtained from canals or ditches built to supply the mines, at 
elevations of from 1000ft. to 3000ft. above the valley. The fall 
was too great for an ordinary turbine, and a kind of undershot 
wheel with cup-shaped floats was used. Thus, at the Idaho mines, 
seven of these wheels were used, working to 320-horse power. The 
water was brought in a 22in. wrought iron main, the head being 
542ft. The water was delivered on to the wheels from nozzles }4in. 
to 1}Jin. in diameter. These wheels were said to give 80 per cent. 
efficiency, and in the special circumstances, where the jets were of 
small diameter under 7 high pressure, a high efficiency was 
—, —— Such a wheel was the simplest form of an 











bine 
Next, consider a machine well known at one time as the Scotch 
turbine, The water, entering the centre of the wheel, was dis- 





charged from tangential jets, and drove the wheel by reaction. 
The water Sensing tela the jets had a backward velocity, and energy 
was therefore rejected. It was the study of a wheel of this kind 
which led Fourneyron to the invention of the turbine. Fourneyron 
saw that the only way of reducing the backward yelocity of discharge, 
and to prevent the waste of energy, was to give the water an initial 
for velocity. The Fourneyron turbine was a reaction wheel in 
which initial forward velocity was given by fixed curved guide- 

es. In the Fourneyron turbine, the water descending into the 
centre of the wheel issued radially outwards. Its greatest defect 
was the form of the regulating-sluice, which diminished seriously 
the efficiency for diminished water-supply. It was followed by the 
Jonval turbine, in which the water flowed parallel to the axis, and 
by the inward-fiow turbine first perfected by Professor James 
Thomson. In the ample space outside an inward-flow turbine, 
yg regulating apparatus could be arranged than with any other 

‘orm. 

In all turbines as first constructed, the water issued from the 
guide blades with a velocity less than that due to the head, and, 
therefore, there was a pressure in the clearance space between the 
— blades and the wey and such turbines were called pressure 
turbines. 

M. Girard was the first to perceive the advantage of departing 
from Fourneyron’s practice, and to allow the water to enter the 
wheel with the whole energy of motion due to the head. Such 
turbines were impulse turbines. In pressure turbines the 
water must enter the whole circumference of the wheel simul- 
taneously, and the wheel passages, or the pressure in the 

space could not be maintained, Further, there must be 
rate of flow through the wheel to maintain the distribution of 
pressure and velocity for which the turbine was desi In 
impulse turbines each particle of water acted for and by itself; 
the wheel passages were not filled, and the water might be shut off 
from any part of the wheel circumference without affecting the 
action of the water. Regulation was therefore easier in impulse 
than in pressure turbines. 

The consideration of the action of water in a turbine was facili- 
tated by replacing the turbine wheel by a turbine rod, that was by 
supposing the turbine to have straight instead of circular motion. 
From such a rod, the transition to the case of a turbine wheel by 
simple projection was easy. The water entering vertically, was 
defiected by fixed guide blades, till it had a horizontal velocity, wi ; 
it then entered the wheel, the vanes of which were so placed as to 
receive it without shock, and was deviated back to a vertical direc- 
tion, having given up all its horizontal energy of motion. Hence, 


applying Newton's second law, “’ was the horizontal pressure 
driving the wheel due to each pound per second of water. But V 
being the velocity of the wheel, the work done on the wheel, « = 


foot-pounds per second. Now the work mightalso be written » H, 
where H was the effective fall, and 7 the efficiency. Hence 


re we = H. 
was the fundamental equation in designing a turbine. 


‘There was one point in the action of aturbine which was 
unfavourable. The efficiency varied with the speed. There was a 
speed of maximum efficiency. But with pressure turbines the speed 
of maximum efficiency diminished with the closing of the sluice. 
Now in general a turbine must be run at one speed. If it was run 
at the speed of greatest efficiency for a full sluice, then fora partially 
closed sluice the efficiency was reduced both by the action of the 
sluice and by the fact that the speed was not the best for that 
position of the sluice. Inthe mode of regulating turbines great 
differences of efficiency arose. The worst mode of regulation was 
by a throttle valve, which acted by destroying part of the head. 
Next to this perhaps the worst was the circular sluice, used with 
the Fourneyron turbine. Some modern turbines gave, in experi- 
ments which appeared to be reliable, much better results. The 
best mode of regulation for a pressure turbine was by means of 
movable guide-blades, invented by Professor James Thomson. In 
a Girard turbine the regulation was not so difficult, and results of 
an experiment carried out under the direction of Professor Zeuner 
on a 200-horse power Girard turbine gave 79°5 per cent. efficiency 
with full sluice, and 80°1 per cent. with half sluice. 

Diagrams of turbines constructed by Mr. Giinther, Messrs. Gilkes 
and Co., Mr. Hett, Mr. Rigg, and others, were exhibited. 











LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 31st ult., Messrs. Edward Finch and Co., of 
Chepstow, ran a very successful trial trip of a very powerful and 
handsomely modelled ocean-going screw tug, Red Kose, built to the 
order of Mr. David Guy, of Cardiff. She has been specially 
designed and built for towing the largest sailing vessels from any 
distant port to Cardiff. Her principal dimensions are: Length, 
120ft.; breadth, 22ft.; depth, 12ft. She has been built under 
Lloyd’s special survey for the highest class, has water ballast in 
after peak, a small hold for coal at each end of engine and boiler 
room, also a large cross bunker between engines and boiler; pilot 
bridge, upon which is placed chart and wheel house; saloon cabin, 
with state-room, &c., aft, and accommodation for captain and crew 
forward, under deck. A large iron deck-house is carried over the 
engines and boiler, in which is placed the galley, bunker-hatch, 
&c. She has steam windlasses, telegraph from bri to engine 
room, and all the latest improvements; carries two boats, and is 
~ as a pre schooner. She has been fitted by mn 

with a pair o! sur condensing engines, o 
99 nominal horse-power, and large steel boiler, 14ft. Gin. diameter, 
designed for a working pressure of 90 lb. After steaming con- 
tinuously for several hours, and maintaining a speed of thirteen 
knots, proving herself not only the largest but at the same time 
the fastest tug afloat in the Bristol Channel, she entered Cardiff. 

The Mersey, the first of a new class of ‘‘ protected corvettes ” in- 
tended to act as swift cruisers, was successfully launched on 
Tuesday, the 31st ult., from the Royal Dockyard at Chatham. 

igned as an armed cruiser, for service in which her usefulness 
and her own safety upon occasion will depend upon her speed and 
ability to manceuvre rapidly, the Mersey is fitted rather for attack 
than defence. Her armament, includes two 8in. and ten Gin. 
breech-loading guns, torpedoes, andram. The guns will be disposed 
so as to give the power of firing with the greatest possible effect 
while manceuvring. The two large guns are to be pivoted, one on 
the forecastle and one on the poop. On either side, fore and aft of 
midships, are two projections or sponsons, and in each of these one 
of the Gin. guns is to be placed, the others, three on a side, between 
the sponsons, increasing the effectiveness of her broadside fire. 
Long ports in the forward sponsons permit the guns to be trained 
4deg. across the bow and to an angle of 60 deg. abaft, giving a 
lateral range of 154deg., while they may also be fired with a 
depression of 7 deg. or at an elevation of 20deg. The after- 
sponsons admit of an equal range of fire. These guns carry their 
own shields for the protection of the g' She is also to carry 
one 9-pounder and one 7-pounder boat and field gun, a lin. 
Nordenfelt, and two *45in. Gardener guns. Whitehead torpedoes 
will be carried, and provision is made for discharging them either 
above or below water on each broadside. Except for the steel 
faced armour, 9in. thick, protecting the conning tower and the 
steel protecti plating, 2in. thick where it is horizontal and 
Sin. thick where it slopes downwards across the coal compartments 
at the sides, the Mersey is unarmoured. The authorised comple. 











officers and men, In the adjoining shed is another of the sister- 
hood—the Severn, now so far advanced that it is expected she will 
be wy 4 to leave the ways in about three months, 

On the 31st ult, Messrs. Raylton Dixon & Co., of Middlesbrough, 

hed a fine st , the Ching-Woo, for the China Shippers’ 
Mutual Steam Navigation Company Line. This vessel is 332ft. 
over all, breadth 38ft., depth moulded 27ft. She is built on fine 
lines, and will over 4000 tons of tea. Her engines by Messrs, 
T. Richardson and Sons, of Hartlepool, are on Mr. Willie’s triple 
expansion principle, and are estimated to drive the vessel at = 
of not less than 12 knots on loaded trial, whilst her regular working 
consumption will be only about 16 tons per day. This vessel has 
been built in an extraordinarily short s: of. time, only eleven 
weeks having been spent in her construction, which, considering the 
size of the vessel, is the fastest piece of shipbuilding work ever 
done in the district. 

A steel steam launch, which was launched a few days ~ A by’ 
Messrs. Cochran and Co., of Birkenhead, was tried on the 2nd inst 
The vessel is named the Pescador, and has been built to the order 
of Mr. Geo. Petrie for service on the West Coast of South America, 
The principal dimensions are: Length, 42ft. 6in.; breadth, {ft.; 
depth, 5ft. 3in.; and the machinery is constructed on the system 
now adopted by the builders, which dispenses with the air pump, 
and thus secures the greatest possible simplicity without any loss 
of efficiency. The cylinders are Gin, by 12in. in diameter by 10}in. 
stroke. The boiler is Cochran’s patent multitubular type, and 
works with a natural draught. The vessel gave every satisfaction, 
and has been shipped on the Pacific Steam Navigation Company's 
ss. Valparaiso for the West Coast. 

On the 1st inst. the new steamer Hispania was taken out to sea 
Shipbuilding Company, Willington Quay, and engined by Wigham, 

ipbuildi F ington , and engin igham, 
Richardson, and Go.; Heptane Engine Works, Low Walker. She 
is intended to run between Sweden and Spain, and is fitted with 
triple ex ion engines of an improved type, introduced by 
Messrs. Wigham, Richardson, and Co., and on trial proved in 
every way most satisfactory ; the engines worked with remarkable 
smoothness at 90 revolutions, and at 85 revolutions indicated 940- 
horse power, the ship steaming 12 knots. 

On Thursday, the 2nd inst., Messrs. Earle’s Shipbuilding and 
Engineering Company launched from their yard at Hull a steel 
screw steamer, the Eldorado, built to the order of Messrs, Thomas 
Wilson, Sons, and Co., of the same town, for their passenger and 
mail service between Hull and Norway, and will run to Bergen 
and Stavanger. She will be a valuable addition to the 
magnificent fleet of steamers which Messrs. Wilson already have 
engaged in the Swedish and Norwegian service, being much faster 
and more elegantly furnished than any vious ship. The 
following is 4 general description. The vessel is built of stee), and 
classed Al in the Liverpool registry. Her dimensions are 235ft. 
by 30ft. by 15ft. depth of hold, and, being intended exclusively for 
passenger trafic, is designed with very fine lines, and the utmost 
available space has been set apart for passenger accommodation. 
She has a long full poop and topgallant forecastle, the engines 
being placed as far aft as possible ; the whole’ of the first-class 
accommodation is thus provided forward of the engines and boilers 
under the poop. iron deck house is fitted on the poop 
containing saloon entrance, music-room, smoke-room, chart-room, 
and wheel-house, and the top of this house, together with the poop 
deck, will afford a very spaci Pp d The saloon is 
exceptionally large, and will, like the music-room, be fitted up in 
a very handsome style, and lighted with the electric light ; in fact, 
the whole of the ship will be lighted by electricity. There will be 
sleeping accommodation for eighty-six first-c. passengers. The 
watertight bulkheads have been carefully constructed so as 
to insure the safety of the vessel as far as possible in the 
event of collision. ‘he collision bulkhead is designed with a 
conical form, and is unusually strong, in order to resist pressure in 
case any damage is done to the bow, The officers, engineers, and 
firemen are berthed aft, near the engine-room, and the crew for- 
ward into the forecastle. The ‘tween decks forward will be 
arranged for carrying emigrants. She will be fitted by the builders 
with their triple compound three-crank engines, of 300 nominal horse- 
power, having cylinders 26in., 40in., and 68in. diameter, by 39in. 
stroke, which will be supplied with steam of 1501b. pressure from 
two large steel boilers, each fitted with four of Fox’s patent corru- 
gated furnaces. These engines, it is calculated, will drive the 
ship at a speed of at least fourteen knots. 














Nava. ENGINEER APPOINTMENTS.—The following appointnents 
have been made at the Admiralty :—-John L. Michell, engineer, to 
the Pembroke, additional, for service in the Rodney; G. E, Bench, 
engineer, to the Asia, additional, for service in the Edinburgh; W. 
H. White, chief engineer, to the Racer; Charles Lane, engineer, 
to the Vernon, additional. 

Mittar’s Rippon Wire. — We have received from Messr 
Adam Millar and Co., of Ingram-street, Glasgow, specimens of 
cotton-covered wire for winding electro magnets, dynamos, &c., 
for which special advantages are claimed. The peculiarity of the 
wire is that it is flat, and consequently in a given diameter more 
layers can be put on than if the wire were round ; but, asa rule, 
the diameter is of less consequence than the length, and the object 
is to get the greatest possible number of turns in a given length. 
In order to do this with Millar’s wire, it would have to be wound 
on edge. There are no doubt, however, conditions under which 
this flat or oval wire can be used with considerable advantage, 

Crry or Lonpon Directory.—We have received from Messrs. 
W. H. and L, Collingridge a copy of the fifteenth annual issuc of 
the City of London Directory, a few of the chief features of which 
are a Street List, Alphabetical List, Banking, Insurance, and Public 
Companies’ List, Trades List, the Conveyance Directory—which is 
a ready reference guide to the prompt despatch of parcels and 
goods to all parts of the suburbs, and every town of importance in 
the United Kingdom — Livery Companies of London, list of 
liverymen who have votes for the City. A coloured Map gives 
the parish and ward boundaries, and improvements to date of 
issue. There is alsoa list of bankrupts and of traders who have 
compounded with their creditors during the year. 

Frencu Pusitic Works.—According to a statement made b 
M. Raynal, late Minister of Public Works, a large outlay wi 
shortly be made on the canals and harbours of France, following 
out the financial scheme of M. de Freycinet. The sum to be ex- 
pended is 879,000,000f., of which 713,000,0COf. are for canals 
100,000,000f. for ports and harbours, and 66,000,000f. for rivers, an: 
in addition to this amount there has been a supplementary grant 
of 100,000,000f. for the ports, and 30,000,000f. for the canals. 
Havre is to have 100,000,000f. spent upon harbour works, and Bor- 
deaux 20,000,000f. The State proposes to borrow upon annuities, 
commencing in 1887, and to be paid off in 10, 15, and 20 years. 

UNIVERSITY COLLEGE, BRISTOL—-ENGINEERING DEPARTMENT.— 
The winter session of the Engineering School concluded last week, 
and the Engineering Society ended its work for the term by an 
excursion to Birmingham. The members were enabled, through 
the kindness of the various firms, to visit successively the pen- 
works of Messrs. Gillott, the sword and matchet works of Messrs. 
Hole, the vast engineering works of Messrs. Tangye, and the nut 
and bolt works, and the opportunity for instruction was thoroughly 
appreciated by all. The work of the Engineering Society this 
term has been most satisfactory, papers at the various meetings 
having been read on ‘*‘ The Canada Pacific Railway,” “The New 
Bedminster Bridge,” ‘“‘The Channel Tunnel,” “‘ The System of 
samen, Electric Accumulators,” ‘‘ Brakes,” ‘*‘ Cornish 





ment of coal is 500 tons. Her engines, of the horizontal comp 
pattern, are to be of 6000 indicated horse-power. She is provided 
with twin-screw propellers, and it is anticipated that her speed will 
be 18 to 19 knots an hour. The principal dimensions of the ship 
are—Length between pore i , S00ft.; extreme breadth, 
46ft.; mean draught of water, 17ft. 9in.; load draught amidships, 
19ft.; load displacement, 3600 tons, Her crew will number 





ts,” and “‘ Electric Fire Alarms,” These meetings have 
erate nt Sane Ses ee Se 

ring School, bu prac’ e , 
from the nature of the above subjects the work of the society 
cannot fail to be productive of substantial educational results, 
besides being a means of bringing together those in the neighbour 
hood interested in engineering and mechanical pursuits. 
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RAILWAY MATTERS. 
THE Railroad Gazette says ‘‘the longest train ever seen on the 


Lehigh V; road was noted a few days ago. It consisted of 123 
eight-wheel coal cars, all loaded, and was drawn by a single 
engine. 


In connection with the exhibition at the Alexandra Palace 
opened on the 31st ult., there will shortly be completed for 
me conveyance a line of railway, about a mile in length, 
eading from the ~ of the Palace grounds to the Palace itself, by 
which visitors will avoid a tedious uphill walk and enjoy a novelty 
of transport. The line will be worked by electricity. 


THERE were 3729 miles of new railways constructed in the 
United States in 1884, a st 6755 miles in 1883, 11,591 miles in 
1882, and 9789 miles in 1881, Assuming an average consumption 
of 100 tons of rails to the mile, the reduced m e of railway in 
1884 would repicsent a reduced consumption of to the extent 
of 302,600 tons as compared with 1883, 786,200 tons as compared 
with 1882, and 606,000 tons as compared with 1881. 


ON the 3rd inst. a steam tram-car belonging to the Manchester, 
Bury, and Rochdale Steam Tramway Company, while turning a 
sharp curve from King-street into hdale, after going a short 
dist: on the outside wheels, turned over, throwing the passen- 
gers from the top on to the road. The inside ngers were all 





pitched on the top of each other, Twenty jpop! le, including several 1882 


children who were poing out to Roc and Heywood on 


pleasure, were seriously injured, 


THE Prussian Government have submitted to the Landtag Bills 
authorising the expenditure of £3,035,000 for the construction of 
new lines of State railways and the completion of old railways, 
Of this sum £2,474,200 are wanted for fourteen new lines, of a total 
length of 365 miles, the remainder for the completion of existing 
railways. The new roads comprise two main lines, of a total length 
of 27 miles, the cost of construction of which is estimated at 
£7174 per mile, including the cost of the land required, and twelve 
branch lines, of a total length of 337 miles, 


ANOTHER phase of the tramways question has now appeared in 
Birmingham, The Birmingham Tramways and Omnibus py! 
has received an official communication from the Board of le 
stating that the Board have struck out from the draft provisional 
order sought by the Central Company all the clauses giving running 
and other powers to the Central Company in relation to the exist- 
ing lines of the Birmingham Tramways and Omnibus Company. 
The Board have also disallowed the proposed completing lines of 
the Central Company in various portions of the town. 


Ir is thought that the capitals of Victoria and South Australia 
will be connected by railway within the next eighteen months, 
The Colonies and India says, tenders are shortly to be invited for 
the extension of the Victorian line from the present terminus at 
Dimboola to join, at the border of the two Colonies, the South 
Australian extension from Murray Bridge across the 90 mile desert. 
We now learn that representatives of the Railway Departments 
have met and to recommend the two Governments to pro- 
vide and maintain the border railway station and the rolling stock 
necessary for the intercolonial traffic at their joint expense, 
arrangements being made whereby each a shall contribute to 
the cost in proportion to the benefits derived from the use of the 
rolling stock, 


THE work of building the new “island” railway station at 
Rugby, which is to cost some £70,000, and to be the biggest thing 
of its kind in Europe, continues to be rapidly pushed forward. 
Although it is expected that quite another year must elapse before 
the alterations are completed, yet it is hoped that the down side 
will be ready for use by about June next. The line has been 
widened 150ft. southwards, so as to give room for nine sets alto- 
gether of through metals instead of four as now. For the greater 
safety at the junctions of the new Northampton line of the Stam- 
ford branch important works, presenting considerable engineering 
difficulties, have been effected. The traffic will be regulated by 
es signal boxes at each end of the platform, that at the sout 
end having 180 levers. 


Mr. P, A, PLEWE, well-known on the Continent as the originator 
of the large and perfect tramway network, Die Grosse Berliner 
Pferde-Eisenbahn, and who is also the sole concessionaire of the 
Brush system of electric lighting for Germany, is now introducing 
Reckenzaun’s system of propulsion on the above-mentioned tram- 
ways, and the first of a series of cars is now in course of construc- 
tion. Mr. Plewe has been in London recently for the purpose of 
examining the car which is now on the South London lines, and on 
the strength of favourable reports from independent scientific 
experts, the permission of the Municipality and the Berliner 
Pferde-Eisenbabn Gesellschaft was obtained. The first car, 
which will be fitted internally with unusual elegance, is to be read: 
for the opening of the Jap Exhibition next month, and it wi 
be running between the Spittel Markt and Bauer's Ausstellungs 
Park—Alt-Moabit—a distance of about four kilometres, from the 
centre to the west end of the city of Berlin. 


A Tvmes correspondent, writing from Rawul Pindi, says :—‘‘ The 
Quetta railway cannot be completed for two years tocome. Orders 
have, however, m issued to construct a ——— railway 
through the Bolan. Starting from Pir Choki, it will follow the 
bed of the river, and then run along the old road to Sir-i-Bolan, 
and be continued from Darwaza into Quetta. The gradients 
between Sir-i-Bolan and Darwaza are too steep for the laying of a 
railway. The instructions are to leave the new any free 
for traffic; but that road is useless for the —— of making a 
railway, owing to the want of a bridge.” But the Times 
says :—‘‘ It is stated that the railway t for the military line 
through the Bolan Pass to Quetta, which is to be at once com- 
menced, has been to a great extent stored in India for some years. 
When the Quetta Railway extension was originally projected rails 
and sleepers were collected for the purpose. Some miles of these 
rails were subsequently used elsewhere, but the store has lately 
been replenished by the despatch of material from England. The 
hired transport Duke of Devonshire, on proceeding to Suakim 
with troops six weeks ago. took out many tons of flange rails, 
which, after debarking her troops, she conveyed to Bombay. 
Several ships going out to India within the last two months have 
had tonnage of rails, and it is understood that sufficient plant 
has now been collected for the construction of the projected line.” 


DvRInG the second half of last year twenty-six new locomotives 
were built at the cost of revenue by the Great Western Railway 
Company. The ber of 1 tives upon the system at the 
close of December, 1884, was 1577, as compared with 1577 at the 
close of June, 1884. The number of tenders was the same at both 
dates. The cost of locomotive power upon the system in the 
second half of 1884 was £484,781, as compared with £492,665 in 
the second half of 1883. The eee distance run by trains in 
the second half of last year was 15,381,103 miles, as compared with 
15,515,079 miles in the second half of 1883. The average perform- 
ance of each locomotive upon the system in the second half of 1884 
was thus 9753 miles. It will be seen that the directors have been 
slightly reducing the train mileage of late. The number of 
locomotives owned by the London, Chatham, and Dover Railway 
pena og the close of December, 1884, was 180, the number of 
tenders being 104. At the close of June, 1884, the corresponding 
figures s thus ;—Engines, 172; tenders, 102. It follows that 
eight additional locomotives and two additional tenders were placed 
upon the system in the second half of last year. The cost of loco- 
motive power in the second half of 1884 was £76,970, as compared 
with £75,088 in the second half of 1883. The distance 
run by trains in the second half of last year was 2,042,506 miles, as 
compared with 1,976,477 miles in the corresponding half of 1883. 
It follows that the average performance of each otive was 
11,347 miles in the second of last year, 




















NOTES AND MEMORANDA. 


In Greater London, 3026 births and 2129 deaths were registered, 
equal to annual rates of 30°4 and 21°4 per 1000 of the population. 

At the Royal Observatory, Greenwich, last week, the duration 
of bright sunshine was registered as 55°4 hours, as against 42°7 
hours at Glynde-place, Lewes, 

A HARMLESS soldering mixture, to take the place of chloride of 

iy been patented in the States, and consists of lactic acid 
and glycerine, the best proportions being 1lb. of each of these 
8 with 8 lb. of water. 

THE deaths registered last week in twenty-eight great towns of 
England and Wales corresponded to an annual rate of 23°1 per 
1000 of their segregate ulation, which is estimated at 8,906,446 
persons in the middle of this year. 

In London, 2404 births and 1701 deaths were registered last 
week, The annual death-rate per 1000 from all causes, which had 
been 21°4 and 22°2 in the two preceding weeks, declined to 21°7. 
During the thirteen weeks pdt ve last Saturday, the death-ra: 
averaged 21°6 per 1000, against 24°3 in the corresponding periods 
of the nine years 1876-84, 

THE total production of finished iron in the United States of all 
kinds in 1883 was 2,348,874 tons, as compared with 2,493,831 tons 
in 1882, and 2,643,927 tons in 1881. The returns for 1884 are not 
yet available. They are expected to show a decrease. Between 
and 1883 the decrease in the production of iron rails was 
162,920 tons. In other rolled iron there has been a steady increase, 

In an artitle on ‘Some Probable Causes of Earthquakes,” Mr, 
R. A. Proctor calculates the pressure over a large area due to the 
fall of the barometer half an inch. This represents nearly a 
quarter of a pound per square inch—really it is }jths of a quarter 
of a pound; so that the total pressure on a square mile reaches 
972 millions of pounds, or, on an area of 100,000 square miles, 
42,600,000,000 tons. 

THE following fourteen ships for the French Navy were in course 
of construction during 1884 at the cost of 49,431,000f., viz.:—Le 
Foudroyant, 9,416,000f.; Le Terrible, 6,431,000f.; Admiral Baudin, 
11,023,000f.; Brennus, 182,000f.; Charles Martel, 13,000f.; For- 
midable, 3,788,000f.; Hoche, 2,716,000f.; Magenta, 977,000f. 
ve » 1,302,000f.; Caiman, 3,541,000f.; Furieux, 5,052,0008. 
Indomptable, 4,000,000f,; Coquin, built in private yard, 3,290,000f. 

= : 


and Marceau, 2,260, When all are finished the total expendi 
ture will be 130,000, 

THE German iron and steel production between 1878 and 1882 
increased by 119°7 per cent., against an increase of only 32°9 per 
cent. in the case of manufactured iron, and of 57°4 per cent. in 
that of pigiron. One of the most remarkable items of increase is 

t of wire, amounting as it does to 111°4 per cent. The numbers 
of workmen employed have risen from 135,973 to 187,567, being an 
increase of 37°9 per cent.; but in the steel works the increase of 
workmen has been from 14,562 to 27,974, or 92°1 per cent. In one 
item only—that of ‘‘ other hammered iron”—has there been a 
decrease, amounting to 52°9 per cent.; but the quantities are small. 

THE total quantity of steel produced in France during the first 
half of 1884 was 239,764 tons, being a decrease of 14,748 tons on 
the quantity produced during the latter half of 1883. Of the 
quantity made in 1884, 31,173 tons were obtained in the Meurthe- 
et-Moselle district alone by the basic Bessemer process, of which 
29,192 tons took the form of rails, and 130,000 tons of basic steel 
were made in France as a whole, in the nine months ending Sep- 
tember 30th. Of the 45,662 tons of merchant steel produced in the 
first half of 1884, 4190 tons were crucible, 1207 tons cementation, 
and 6713 tons puddled steel; while the open-hearth process is 
credited with 27,398 tons of merchant steel, as against only 6154 
tons produced by the Bessemer process. Steel is now produced in 
twenty-three departments of France. The Bessemer process, 
however, is carried on in only eight departments, against twelve 
departments manufacturing steel on the open hearth. 

In the official report of the Geological Survey of Wisconsin is an 
account of the determinations made by Dr. J. M. Anders of the 
amount of water pumped from the earth by trees. He finds that 
the average exhalation from soft thin-leaved plants in clear weather 
amounts to about 1} ounces troy per day of twelve hours for every 
square foot of surface. Hence a moderate sized elm raises and 
throws off 7} tons of water per day. In the report the facts are 
applied to what is going on in America, where certain inland fertile 
districts are becoming converted into deserts by wholesale clearings ; 
and in other places, such as the plains of Colorado, where, says the 
Boston Journal of Commerce, only five or six years of irrigation 
and planting has already produced a measurable increase of 
rainfall, We may venture to remark that 7°75 tons, or 1736 gallons 
per day, would appear to us to be a busy day’s work for the elm, 
and rather a tax on any means of water supply to the roots of 
even the largest elm. 


AT a recent mecting of the Paris Acad of Sci M. Troast 
presented a note from MM. Osmond and Werth dealing with cer- 
tain experiments made during the last few years at the Creusot 
Works. The results dbtained indicate that cast stecl possesses a 
kind of cellular tissue, the iron being contained in cellular enve- 
lopes formed by the carburet. These single cells are grouped in 
agglomerations, designated composite cells. It is remarked in the 
note that it is easy to identify the composite cells with the grain of 
the steel, it being possible to define the fracture of a steel bar, as 
the surface which in the part acted upon contains the minimum of 
carbon, The experiments and subsequent microscopic examinations 
were carried out according to various methods, such as Weyl’s pro- 
cess, the use of azotic acid on ogee surfaces, hardening and 
cold-hammering. The tests made with azotic acid showed very 
clearly the crystalline organisation of the iron globules, the com- 
posite ceJls being regarded as resulting from dendritic growths, 
which, being developed in an independent manner, have mutually 
limited themselves, expelling from their joints in a still liquid 
form the carburet of iron which they had imbibed. These remarks 
apply to cast steel, cooled slowly. After a rapid hardening, the 
composite cells have pletely disapp i, and the single cells 
form the constituent elements. Cold-hammering produces a per- 
manent deformation of the cells, with an elongation of the core in 
the direction of the local effluxion, together with a more or less 
—- correlative dislocation of the envelope, which is only 
malleable in a limited degree. 

IN a recent meeting of the Glasgow Philosophical Society, Mr. 
J.J, Coleman, F.C.S., F.L.C., gave an address “‘ On the Liquefaction 
of Atmospheric Air and other Effects of Extreme Cold; and on 
Artificial Light and other Phenomena of High Temperature,” with 
experimental illustrations. In the course of his address he pointed 
out that all gases had been recently reduced to the liquid or solid 
state. Faraday liquefied most of them forty years ago, but he 
failed in liquefying atmospheric air or oxygen, although he 
— a pressure of fifty atmospheres, or 750 lb., per square 
inch. Great cold as well as great pressure was required to liquefy 
atmospheric air. It had been accomplished, however, by com- 
pressing air in tubes to the extent of about 1000 lb. per square inch, 
and surrounding the tubes externally with a temperature of 
175 deg. below zero Fah.—i.e,, 187 deg. below freezing point, for 
oxygen and 231 for nitrogen. When air was liquefied it boiled at 
about 300 deg. below zero Fah. The low temperatures required for 
— of air were got by means of liquefied defiant gas, 
which itself boiled at 152 deg, below zero F., and could be pre 
by gE the gas in a coiled tube cooled by a cold air 
machine. Cold air machines gave temperatures as low as 120 deg, 
below zero, and by such means ordinary aleoholic liquids, such as 
brandy, gin, and strong hong oe 1 were frozen, the temperature 
required being about 60 deg. below zero Fah. Young’s paraffine 
oil No. 1 froze at 31 deg. below zero, and American petroleum at 
62 deg. below zero. Mr. Coleman has prepared a valuable table, 








giving the physical conditions of various gases and liquids depen: 
dent upon, temperature, . ” 





MISCELLANEA. 


AT the Royal Institution a course of five lectures, on ‘‘ Natural 
Forces and Energies,” will be given by Professor F.B.S8., 
at three o’clock on the Th’ ys commencing April 16th. 

THE Electrician fears that the new cable ship, Magneta, of the 

i y, has been lost, nothing 
having been heard of her she left Falmouth nearly six weeks 
ago. Since the La Plata went down no calamity of this kind has 
occurred, 

WIrTH a view to the probable necessity for large store space, 
Messrs. Clark, Bunnett and Co., who have recently completed a 
contract for iron houses for Suakin, have received instructions 
from the War-office to erect iron storehouses at the Royal Army 
Clothing Depét, Pimlico. 

IN our preliminary notice of the electric lighting installation in the 
Placer ot Exhibition, we omitted to mention a large contribution 
beg gy omg ty Co., which will — some 4 

e os, driven by direct-acting compound engines 
Messrs. Goodfellow and Matthews. 
In the manufacture of steel America has made most remarkable 
rogress. The capacity of the Bessemer steel works of the United 
Btates was in 1882 2,150,000 tons; in 1884, 2,490,000 tons; increase, 
340,000 tons. This large increase has apparently been accom- 
plished with an increase of only ten in the number of converters 
erected. 

Mr. W. Bratcu, B.D., writes us from Hanford Vicarage, sug- 
gesting that as a means of averting the disaster of a strike among 
the coal miners, coalowners should agree all round to raise the 
price of coal 1s. per ton, and give the men a fair advantage from 
the rise. This, he says, w advantage both owners and miners, 
and do no harm to anyone, 

THE next general meeting of the Chesterfield and Derbyshire 
Institute of Mining, Civil, and Mechanical Engineers will be held 
to-morrow, at Chesterfield, at 2.45 p.m. The following papers will 
be open for discussion :—Mr. George Addenbrooke’s paper, “‘ The 
Bulkley Patent Injector Condenser ;” Mr. A. H. Stokes’ paper, “‘ On 
Colliery Explosions ;” Herr C. Meinicke’s paper, communicated by 
Mr. J. Clark Jefferson, entitled, ‘‘Counterbalancing Winding 

pes ;” Mr. P. M. Chester’s paper, entitled, ‘‘ Colliery Winding 
Ropes, and their attachments to the Cage.” The following paper 

ill be read or taken as read :—‘‘ Mining in North America,” by 

Mr. Arnold Lupton, Leeds, 


A SERIOUS colliery fatality occurred at Stoxe-on-Trent on Wednes- 
day. About one hundred men were down in the No. 1 stone pit of 
the Great Fenton Colliery, in which the Duke of Sutherland is a 
large shareholder, when an explosion happened through, it is 
believed, the firing of a shot in a place where gas had previously 
accumulated. Four men were instantaneously killed, and sixteen 
others were seriously injured, two of whom have since died. Had 
the accident happened a little later a further hundred men would 
have been in the workings. Immediately after the catastrophe a 
rescui party descended. They succeeded in —— three 
of the dead to the surface along with four of the badly injured 
workpeople. 

RouweR skating is again a very favourite amusement in the 
States, and improved skates are numerous. The Electrical World 
says :—‘‘ Every large city has rinks by the dozen—New York 
about a score—and every town and village has now added a rink to 
its prominent features. The rink eclipses the saloon in the eyes of 
the young men, and to the maidens vies in attractiveness with the 
church or the ballroom. Divines are wringing their hands over 
their rinking members. The craze has done electric lighting a good 
turn. Many rink proprietors have put in the electric light lately, 
in order to secure greater coolness of the air and enhance the 
brilliancy of the spectacle. It is an ill craze that does not stimu- 
late some industry.” Roller skating being warm work, the heat 
from gas is best avoided. 


Garston Dock, the property of the London and North-Western 
Railway Company, during twenty years ending in 1882, accommo- 
dated 43,551 vessels of 5,965,256 registered tons. The trade grew 
from 1543 vessels of 124,195 tons in 1863 to 3024 ships of 505,472 
tons in 1882. At this progressive rate the dock area will prove to 
be too small in the course of a few years for the trade. The new 
dock, of eight acres in extent, with 2500ft. of quay space and 28ft. 
on sills at high water spring tides, took in 214 vessels of 60,984 tons 
in 1875, and 1380 vessels of 458,700 tons in 1884. The total area of 
the old and new docks of Garston is fourteenacres, The charge on 
ships in the new dock is twopence per ton of register, and the 
income derived from these dues in 1883 was £8401 7s. 1d. The 
Liverpool Journal of Commerce says the cost of the new dock was 


THE annual report of the American Commissioner of Patents for 
the year ended mber 31st, 1884, has been handed to the Secre- 
tary of the Interior. That part of the report that relates te the 
finances of the bureau shows that there were received during the 
year from all sources 1,075,799 dols., and that there were expended 
970,580 dols., an excess of receipts over expenditure of 105,219 dols. 
A summary of the work of the office for the year shows that there 
were issued 20,297 patents and designs, that 116 patents were 
reissued, and that 1021 trade-marks and 513 labels were registered ; 
12,301 patents expired during the year, and patents were withheld 
in 2839 cases for non-payment of the final fee. Of the patents 
issued, 19,013 were to citizens of the United States and 1284 to 
citizens of foreign countries. The Commissioner again calls atten- 
tion to the inadequacy of room and of facilities for conducting the 
business of the office, and to the unfitness of the rooms now 
occupied for occupation by human beings. He also calls attention 
to the insufficiency of the facilities for ting examinations, 
and recommends that an appropriation be made for a laboratory 
and such appliances and fixtures as are necessary. Heasks that the 
force of examiners be largely increased, stating that the present force 
is inadequate. In ion with this matter he says: Many import- 
ant interests are lost or greatly damaged by reason of the inability 
of inventors to have their applications disposed of within a reason- 
able time. 


AT a recent meeting of the society for encouraging Russian navi- 
gation a paper was read by a M. Valdemar on the carriage of naphtha 
in bulk—instead of in barrels or cans—as a new and abundant source 
of profit for the owners of small sailing craft trading in the Black 
Sea. ‘‘ At the present time there are transported yearly from 
by this means of cisterns in coasting sailing luggers 200,000,000 gal- 
lons of naphtha, kerosine, and residuum to the mouth of the Volga; 
20,600,000 to Enzelli, on the Persian side of the Caspian Sea: and 
from 8,000,000 to 10,000,000 to the Persian town of Resht and other 
places. The greater part of the Persian fleet of commercial sailing 
vessels on the Caspian was said to be exelusively employed for the 
conveyance of naphtha in buik; and that besides these there are 
forty or fifty Russian steamers and innumerable sailing vessels em- 
ployed in this trade. Mr. Artemieff has four sailing vessels two of 
which can carry 60,000 gallons each, while one vessel can manage 
110,000 gallons, and the fourth 36,000. These vessels perform from 
nine to fourteen journeys—the medium is eleven—a year, between 
Baku and Dayvet Foot—Nine Feet—a part of the Caspian Sea, a 
few hours distance from Astrakhan, beyond which vessels drawing 
more than 9t. of water cannot navigate; and — a freight rate 
of one kopek—about a farthing English—a gallon per journey, so 
that a vessel carrying 50,000 gallons earns five or six thousand 
roubles a year, It was also shown that in consequence of the 
Baku-Batoum Railway having lowered its tariff for carriage of 
naphtha products to between three and four kopeks a m and 
increased the number of its tank wagons, that line will doubtless 
before long have to convey not less than 200,000,000 gallons of 
naphtha products yearly, , therefore, hundreds of vessels will 
be required to convey these products, not only to the ports of the 
Black and Azov Seas, but also to those of the Mediterranean Sea,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS —Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENN A.—Messrs. Grroip and Co., Booksellers. 

LEIPSIC.—A, Twietmeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


——— 
TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 

inform correspondents that letters of inquiry addressed to the 

public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to lands, ond bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 

No notice will be taken of communications which do not comply 

with these instructions. 

J.G. B.— We regret that we are unable to aud you. 

A. B. (Louvain),— The Mackinnon pen can be obtained ay any of the principal 
booksellers and atationers, 

8. D. (Strabane).—Glasgow and Greenock, in Scotland, Ia England, Liver- 
pool, Hull, and Newcaastle-on-Tyne. You might try Sunderland aa well, - 

J. B. M. (Preston),—Jt is possible that the Plumbago Crucible Company, 
Battersea, or Messrs. Greenwood and Batley, Leeds, may be able to supply 
what you want. 
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MEETINGS NEXT WEEK. 
Tue InstiTuTion or Crvit Encinerrs.—Tuesday, April 14th, at 8 p.m.: 


—- meeting. Pauper to be read with a view to discussion, “On 
Rivers naaing into Tideless Seas, illustrated by the River Tiber,” by 
Mr. W. Shelford, M. Inst. C.E. Thursday, April 16th, at 8 p.m.: Special 


meeting. lecture “On the eory and Practice of Hydro- 
mechanics "—Subject, ‘‘ Tides and Coast Works,” by Mr. Thomas Steven- 


son, F.R.S.E., M. Inst. C.E. 
Society or ENGINEERS.—Monday, A’ 13th, at 7.30 p.m.: Paper to be 


read, ‘On the Distribution of Electrical Energy by Secondary Gene- 
rators,” by Mr. J. Dixon Gibbs, the —~, features of which are as 
pir Secedine. any aati 





the to 
a house-to-house distribu- 
tion of electricity. (2) The solution of the bl by the employment 
of high potential, capable of being conveyed by con- 
ductors of small diameter over large areas, (3) That secondary gene- 
rators afford the means of transforming such primary currents by 
utilising the phenomena of induction. 

METEOROLOGICAL Socrety.—Wednesday, April 15th, at 7 p.m., the 


following papers will be read :—‘‘ Report of Committee on Decrease of 
Water Supply.” ‘“ 
Cumber! 





Report of Committee on the Helm Wind of Cross Fell, 
land.” ‘Results of Meteorological Observations made at Asun- 
cion, Paraguay,” by Mr. Richard Strachan, F.R. Met. Soc. 

‘Tuesday, — 14th, at 8 p.m.: Foreign and Colonial 
" British Interests in it Africa, masa in the Kiliman’- 
Jaro District,” by Mr. H. H. Johnst dnesday, April 15th, at 
Pp. nary meeting. ‘‘On the Removal of House 
Refuse Independently of Se .” by Mr. B. W. Richardson, M.D., M.A., 
F.R.8S. ‘‘ Proposal for the Abolition of Water in the Removal of 
‘ete Organic Matter from Towns,” by Mr, Thomas Hawkesley, M.D., 
M.R.C.P. Friday, A 17th, at 8 p.m.: Indian Section. ‘The Parsis 
and the le of Western India,” by ha Dosabhoy Framjee. 

Field-Marshal Lord Napier of Magdala, G.C.B., G.C.8.I., will preside. 
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ENGLISH AND RUSSIAN FIELD ARTILLERY. 


THE outbreak of hostilities between Afghanistan and 
Russia leaves, we fear, little room for hope that war 
may be averted between this country and Russia. At 
such a moment it becomes important that we should 
understand as fully as possible the precise nature of the 
ground on which we stand; and it need hardly be said that 
the which will be played in such a war as that im- 
pending, by field artillery, can hardly be exaggerated as 

s the magnitude of its influence; and here 
we may observe that it is not likely that any war in 
Afghanistan would test the special excellence of our most 
recently adopted guns. Such pieces would hardly get out 
there either from Russia or from England until a 
struggle had lasted for some time; nor is it probable that 
the conditions would be favourable for the display of the 
eae forms of excellence in scientific features, such as 

igh development of power and accuracy. The Afghan 
ground is itself difficult, and the place is ditticult of access, 
——— so distant, that the question is one of 
lar 


and 
pecu armaments suited to a particular nature of 


warfare. Machine guns and mountain guns, rather than 
guns, will here find their scope ; 


field and siege 
and the question w: 





to hand than of abstract quality. In all this we ought to 
be in advance of Russia. Our wars in Afghanistan have 
surely given us more experience available for serious 
fighting than the Russian fights and marches—for they 
hardly took the shape of “ wars”—with the Turcomans. 
Observe, we do not say that the Russians have not had 
the schooling that they need specially for the work of 
advance and concentration of supplies, and this may be 
the principal matter; but we are now speaking of the 
feature of war that it is our province more particularly to 
discuss—namely, matériel—and. we say that the Russians 
can hardly have had occasion to consider this as we have. 
Small-arm ammunition was nearly all that was called 
into play with them, This has not been the case with us, 
because we have had to deal with an enemy using artillery, 
and possessing fortresses which were sufficiently formidable 
to call into operation the effort to bring artillery and material 
across the difficult mountainous country surrounding them. 
It is precisely this experience that ought now to be valu- 
able to us. Our screw mountain guns naturally first 
suggest themselves. These were described and _ illus- 
trated in Tue Enoeineer of November 22nd, 1878, 
We pointed out that even at that time, by the screw 
principle, a powerful field gun was furnished, instead of a 
feeble inaccurate little howitzer. This was effected by 
making the gun in two pieces, which each weighed 
respectively 2011b. and 2001b. for breech and muzzle 
portions, the latter being made up of a gun tube weighing 
133 1b., and trunnion hoop, &c., 471lb. The old mountain 
gun of 200 lb. weight, fired at an elevation of 2 deg. 10 min., 
had a range of about 706 yards only. The screw gun 
would probably command something like double this. 
Without going into details, however, it may be said that 
we learned in 1878 that we could carry a powerful field 
battery on the backs of mules. This was specially valu- 
able in the case of a war where we might have to cross 
mountains and then fight on comparatively level ground. 
Something perhaps even more important was then 
suggested. This we knew at the time, and abstained from 
discussing in Tae Enaineer, because we thought it might 
do harm to call attention to it. It was a special weapon, 
likely to be useful in case of a war with Russia, and we 
wished to give the idea every opportunity of remaining 
our own possession, with what success we shall see pre- 
sently. The idea was a siege gun, which could he 
taken asunder sufficiently to enable a really powerful 
piece to be carried on the backs of elephants, It 
was especially valuable to England, for England only 
has any considerable supply of trained elephants. In 1878 
this idea was taken up and considered. In 1885 we find 
that the fruit of seven years’ work in the hands of our 
authorities is one gun of this kind, which is on trial in 
India. Russia, however, has made a number of guns 
which unscrew into several smaller pieces; and at the 
present moment it is probable that Russia could bring 
many more powerful screw guns into action than ourselves, 
without the advantage of elephant carriage. Another idea 
brought out by our wants was that of very powerful 
rockets—Sir William Congreve’s “soul of artillery without 
the body.” A few enormous rockets were made in the 
Royal Laboratory, and sent out to India, such as would 
undoubtedly produce a tremendous effect. They might be 
easily carried and fired, because, of course, they only 
represent the transport of ammunition, not of a gun. 
One drawback of rockets, however, among their various 
uncertain elements, is that they keep badly in hot climates. 
The metal case is apt to separate from the composition, 
and when the rocket is ignited the flame is apt to reach so 
large a surface and generate so much gas that the rocket 
explodes near the place from which it is fired. Shaking 
on the road may produce a similar effect from cracking 
the composition. Consequently it is probable that these 
rockets which have sans some years in India are in a 
dangerous condition. They may be sound, but they may 
not. It is quite an open question, we should think, 
whether they would act among friends or enemies. As the 
action among friends would be accidental and without aim, 
and that at an enemy would be directed at a particular 
point desired, that is if the rocket went reasonably well, 
thus it might be worth while trying them if fired from an 
isolated position where they were not likely to do much 
harm if they burst. Next, to come back to mountain 
screw guns for mule batteries, we have no confidential 
information, so we may say that there are two or perhaps 
three, but hardly, we think, more of these in the North of 
India. These, however, are as near the seat of war as we 
could reasonably expect. 

As to field guns as above noticed, probably neither 
Russia nor ourselves could at first bring new-type guns 
into the field’ Russia would be most likely to a 
at her most advanced artillery depdts her old-pattern 
24-pounder and 13-pounder guns—both of them breech- 
loaders on the Krupp system. We should have our 
16-pounder and 9-pounder muzzle-loading guns. As to 
machine guns, it is likely that we should not be unevenly 
provided. We have not heard of either nation employin 
them in the district; but both have them elsewhere, an 
they are not difficult to send from place to place. Alto- 
gether, then, in matériel we ought to have some advantage 
at first over Russia. Nevertheless, we maintain that it is 
by no means the condition of things that ought to exist 
under the circumstances, because England has had the 
peculiar need as a practical question before her for seven 
or eight years. Surely three screw mountain batteries, 
one elephant divided gun, and a few doubtful and dan- 
gerous rockets, which we feel are very unlikely to be 
fired, are not an adequate result to show for the unhin- 
dered efforts for seven years of the Government depart- 
ments of a rich and powerful country whose mind is set 
on holding her own in India. Is it to be wondered at that 
in military as in naval matters recourse is had to the press 
to stir authorities up ? 


MARINE BOILERS, 


Tue paper read by Mr. J. Milton, “On the Efficiency 
of Marine Boilers,” at the last meeting of the Institution 


be rather of quantity and readiness ' of Naval Architects, apparently embodies the opinions of 





those most competent to speak from experience on the 
subject. The itself will be found on another page. 
In the discussion which followed on its reading, the speakers 
queens sapers that the triple expansion engine, possibly 
the double expansion engine, represents the limit of 
sible improvement in the machinery, strictly so called, of 
ships; and that further economy must be sought in im- 
provements in boilers. To this ie grey we take no 
exception. It is no doubt substantially if not wholly true. 
At all events theoretically, pressures are already too high ; 
and the results obtained in practice ashore show that the 
rate of expansion is also too high for economy in triple 
cylinder engines, It is maintained, however, by those who 
osteusibly ought to know best, that pressures and ratios of 
expansion are not too high, but the number of those marine 
engineers who assert that they might be yet higher is very 
small indeed. Every one, however, is that the 
marine boiler is not what it ought to be; and Mr. Milton 
has done good service by opening up the whole subject of 
its merits and demerits for discussion. 2 
From some cause or other not apparent, the steam 
engine at sea is more economical than the steam engine on 
shore. There is, for example, scarcely a recorded instance, 
if we except a few pumping engines, in which a horse- 
wer indicated is obtained for 14 lb. of coal per hour on 
nd. But at sea this seems to be a by no means unusual 
performance. The number of land engines for which 2 Ib. 
per horse per hour suffice is very small. Raps 
marine engineers look on a seagoing engine which n 
so much fuel as exceptionally , or, at all events, as 
a machine of which no one can be proud. Now itis 
known about as well as anything can be known, that 
16 Ib. of steam per horse per hour in ordinary every-day 
work represents an extraordinary economy; and we believe 
that it is very doubtful if any marine engine, triple expan- 
sion or otherwise, does with less. If this be the case, then 
the boilers must evaporate 8 lb. of water per pound of 
coal to keep down to 2 1b. of coal per horse per hour, or 
over 10°5 Ib. if the consumption of fuel is at the rate of 
141b. per horse per hour. Now a boiler which evaporates 
8 Ib. of water per pound of coal is by no means bad, and 
one which evaporates 10°5 lb. is ees good, and 
one is not unnaturally disposed to ask, Is it possible to 
improve on such a boiler? Unfortunately there are few 
or no experimental data available to tell us what the 
economical efficiency of any marine boiler really is, because 
no attempt is ever made to measure the amount of water 
evaporated per hour. During the Wigan trials, made in 
1867, a marine “ box” boiler of the Admiralty type evapo- 
rated 10°1531b. of water at 100 deg. per pound of Lanca- 
shire steam coal—26 Ib. of coal were burned per foot of 
te per hour, and 269 Ib. of water evaporated. The boiler 
had 364 square feet of tube surface, and the grate surface 
was varied from time to time during the experiments. 
The normal area was 13°75 square feet, or lft. of grate 
to about 26°5 of heating surface. The temperature in the 
smoke-box seldom reached 400 deg. More water than we 
have stated was evaporated in some of the experiments by 
special coal; but we have given what represented a normal 
performance. We may well ask, Is it possible to improve 
much on this? and we may say, without hesitation, that 
we doubt it. It is difficult, indeed, to see in what direc- 
tion improvement is to be sought. We assume that the 
existing type of cylindrical boiler, with from two to eight 
furnaces in it, will be retained for some time to come at 
least, because no other type that has been tried seems to 
w in favour or promises to be adopted extensively. 
ow, leaving on one side for the moment all questions of 
strength and internal arrangement, let us consider what is 
to be done to make the coal burned produce more steam 


than it does. : 
The first thing that su itself is that the heating 
surface should be augmented. In theory this is right. In 


practice it is wrong. The theorist continually contem- 
plates the perfect combustion of a perfect fuel. The prac- 
tical man knows that he has to burn a more or less dirty 
mixture of carbon, hydrogen, oxygen, sand, lime, iron, &c. 
He finds that if his heating surface is too large the pro- 
ducts of combustion are cooled down so much that they 
deposit a heavy coat of soot in the tubes. Now, soot is a 
splendid non-conductor. A column of hot ing 
through a boiler tube, finding itself chilled, at once puts 
on a blanket; in other words, it lines the tube with soot, 
which is never afterwards burned up, and then the hot 

goes on its way to the chimney rejoicing. Besides, much 
ot surface means many tubes and interference with 
circulation—a very serious evil. On the whole, the best 
results appear py got when not more than 25 square 
feet of heating surface are allowed to each foot of grate. 
It is tolerably clear therefore that nothing is to be had in 
this direction. Next we have to consider the combustion 
of the fuel to the best advan Smoke is a nuisance, 
and it does harm in the way we have just explained by foul- 
ing the tubes; but it represents in itself very little waste of 
money. When fuel is improperly burned a large quantity of 
invisible carbonic oxide—a most valuable fuel—escapes ; 
and it is the loss of this that explains the want of 
economy shown by some boilers. Mr. Milton calls atten- 
tion to forced draught, which no doubt may tend to pre- 
vent the evolution of the oxide. It is worth considering 
whether certain modifications might not be made in the 
construction of furnaces which would specially provide for 
the production and subsequent combustion of this gas. If 
we take the case of a locomotive, for example, we 
find that we have, first, the grate, on which a very 
thick fire indeed is carried. This fire is nearly covered 
by a brick arch, and the space between this arch and the 
tube plate constitutes a veritable combustion chamber. 
What happens is this: The thick bed of coal in a manner 
distils into gas. This rises and rolls along the brick arch 
towards the fire-door, where it is met by a rush of air 
entering through the scoop deflector, and the result is that 
that portion of the box between the brick arch and the 
tube plate is filled with an almost solid—if we oe use 
the word, for want of a better—mass of flame, and the 
combustion is practically complete. It was proposed 
during the discussion on Mr. Milton’s paper that grates 
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should be shortened. Now, if this were done, considerable 
space would remain available for a combustion chamber in 
the interval between the bridge and the back uptake. 
On a former occasion we suggested that when forced 
draught is employed it should be applied to the back ends 
of the grates only; but it is easy to see that if grates were 
made short as proposed, it would be quite possible to arrange 
fire-bricks in the further end of the furnace tube, and to 
turn in there a blast from a fan in such a way that very 
perfect combustion would be obtained. In fact, the object 
would be to fire the coal so as to obtain the greatest 
possible quantity of “smoke” from it in the first instance, 
and to burn this afterwards. With ordinary draught it is 
not possible to work in the way we suggest; but given the 
blast, and much before out of our reach becomes possible. 

Another way of augmenting economy lies in heating 
the feed-water. There is really no good reason why, under 
proper arrangements, feed-water at 100 deg. or 110 deg. 
only should be pumped into'a marine boiler, and by the 
time it has traversed the pumps and pipes between the hot 
well and the boiler it is seldom more. Mr. Milton refers 
to the use of heaters at sea. In the course of the discus- 
sion it was stated that the great objection to their use is 
that they become choked up with deposit. This, however, 
might be got over, and there does not appear to be any 
valid reason why feed-water should not be sent into a 
boiler at sea as well as a boiler on land at 200 deg. or 250 
deg. We may call attention here to the existence of an 
engineering conundrum, the answer to which is not yet 
available. It has been proved apparently beyond any 
question that avery senate economy is attained by draw- 
ing live steam from the boiler and using it to heat feed- 
water. Now, it is certain that no economy is attained by 
the injector in this way, but, on the other hand, if the 
injector did not heat feed-water, it would be the most 
extravagant feeding apparatus in the world. Yet it seems 
that if live steam is used to heat the water as we have 
said, fuel is saved. Why? 


THE EVOLUTION OF MACHINES, 


Evo.vTion, natural selection, and survival of the fittest, 
are terms so commonly monopolised for expressing a 
system of biological or physiological speculations, that to 
speak of the evolution of machines seems almost like the 
appropriation of an idea, though, of course, it is nothing 
of the kind. A very interesting paper on this subject was 
recently read before the Society of Arts by Professor H. 
S. Hele Shaw, in.which he endeavoured to show that a 
time may arrive when a xnowledge of mechanics and of 
the functions and possible combinations of mechanical 
elements may be so complete that a synthetic process 
of designing a machine for any purpose will be realised. 
He compared our present knowledge of mechanics 
and the methods of designing, inventing, and making 
a machine or mechanical combination, with the knowledge 
and groping-in-the-dark methods of the alchemists. After 
reviewing the evolution of some kinds of machines, he 
dwelt upon the steam engine, and drew the conclusion that 
all improvement was attended with increased complication 
or numbers of parts. As an illustration, he gave the 
following as the number of parts belonging to the 
engines and boilers of a first-class Atlantic steamer :— 
Jam nuts, 238; split pins, 400; levers, 37; guard rings, 
108; pins, 1144; moving parts, 100; total number of 
pieces in engine, 6000; auxiliary engines, 23; steam pipes, 
271; a arrangement, 172; valves, 147; gauges, 
9; lubricators, impermeators, 147; bolts, 7868; studs, 
3000; nuts, 10,407; rivets, 64,888; boiler tubes, 2270; 
condenser tubes, 4456; boiler stays, 1582; furnace bars, 
1356; furnaces, 24. Of this, Professor Shaw says, “ Per- 
haps one of the most significant items is that of the twenty- 
three auxiliary engines, each a separate, self-regulating, 
self-contained motor, supplied simply to work separate 
portions which, at first, used to be worked by the main 
engines or by hand. Consider the 764 parts made up of 
jam nuts, split pins, and guard rings, placed solely for 
extra security, not to say the 1144 pins, many of which 
are for this purpose; and, lastly, the enormous total of 
which appear to amount to 104,642 parts, each requiring 
separate construction, fitting, and securing, and truly it 
will be said that progress does not take place in the direc- 
tion of simplicity. But if the visitor is led to turn from 
the difficulty of even understanding this complex system, 
to the thought of what a marvellous achievement the 
design of such a machine must be, perhaps what strikes 
him even more than its complexity is the perfect interde- 
pendence of the parts, and the extraordinary ease with 
which it is all controlled, and, in short, the wonderful 
unity of the machine as a whole.” Here it will be seen 
that the author considered all this machinery asa machine; 
and in this, as in two or three other instances, he seems 
to have compared combinations of machinery with 
earlier separate machines, which accomplished a much 
smaller variety of operations. His comparisons are 
not altogether of like things or things for like or simi- 
larly limited purposes. Still he recognises when speaking 
of tools the difference between the earlier lathes and the 
modern lathe, and the separate or special tools which are 
now employed to do more cheaply what was formerly done 
in a lathe. This he recognises as a complication as to 
numbers, but a simplification of parts with a more definite 
and positive range and effectiveness of separate operations, 
It will, however, be remarked that the auxiliary engines 
above-mentioned, for instance, are hardly parts of a whole, 
but are distinct machines for performing work which was 
either not performed at all formerly, or was performed 
by parts in the main engines which those engines do 
not now and are to this extent simplified. 
The author’s consideration of his subject and of the 
process of invention leads him to remark that this process 
is practically the same, and differing only in degree as to 
the amount of groping in the dark, with the man who has 
correct knowledge of the principles which concern his end 
and the one who is not so educated. “Though the 


former may have used one or more known sciences, it was 
to a certain extent by a process unknown to himself that 
ever he arrived at the result.” .. . “This is clearly not 





science, but art. ..+ Why is not a distinct science of 
machines directly applied to the problem to be solved ?” 
With a view to an answer to the question thus put, Pro- 
fessor Shaw glances at the history of the study of machines 
and at its present state, and follows Reuleaux in his well- 
known writings on the subject; but the answer is not 
found, though the inference from a consideration of the 
subject is that the man versed in the kinematics of ma- 
chines is more likely to arrive easily at the solution of a 
practical problem in the brain evolution of a machine 
than one who has not had that training. Altogether it 
would appear that a strong case for a sound theoretical 
knowledge of applied mechanics is made out in the paper, 
but there is not much evidence of an early realisation of 
a distinct science of machines such as will enable one who 
is a master of the science to invent to order, by any other 
way than by the art which even he who arrives at results 
does not quite understand. It is rather discouraging, as 
far as the acquirement of such a science is concerned, that 
hitherto those whose — in theoretic mechanics has 
been most complete have seldom produced a new machine 
either by art or by science. 





THE STRIKE IN THE COAL TRADE, 


THERE is now an end of negotiations and interviews. Both 
sides have spoken, and Yorkshire coalowners and colliers have 
alike made up their minds to p to extremities. The 
employers, after passing their resolutions for the reduction of 
10 per cent., held no more meetings, but quietly went on giving 
their notices in the terms of the decision. The miners met in 
conference at Rotherham, where they confirmed their previous 
resolution to resist the reduction, “and to fight to win.” There 
were present 144 delegates, representing 31,538 colliers and 
trammers. It was stated that up to that time 20,000 colliers 
and trammers had received notice. Including what are 
known as datallers and boys and other ms concerned 
in or about the pits, it would be safe to add another 10,000. 
There are now 40,000 persons at least dependent upon coal 
getting, out of work, and now Derbyshire has joined the move- 
ment. It was reported at the conference that there were 
11,500 colliers and trammers at various collieries who had not 
received notices ; but even if all these coalowners should remain 
passive during the struggle, the moment the 10 per cent. is con- 
ceded they will be ready enough to reap the fruits of it, so that 
it is hard to see what advantage the men gain. by the circum- 
stance that they keep these collieries going. It will be a relief 
to the general industries of the Midlands, as well as to con- 
sumers of the high-class household coal for which South Yorkshire 
is famous, if a considerable number of collieries keep working. 
Coalowners generally have been very easy about the business. 
They have said all along that even if the men abandoned their 
uncompromising attitude and decided to grant the 10 per cent., 
there would be very little work for them on account of the 
tremendous accumulations of coal at the pits and in the sidings. 
Many colliery proprietors made no secret of their desire to have 
a month's “play” to clear off stocks, for which they might 
probably get a slight advance. The hopeful phase of the miners’ 
conference was the resolution to ask the employers for an inter- 
view—a proposition which was scornfully rejected at the first 
conference. When masters and men get to talking together 
they frequently arrange a basis of settlement much more easily 
than by letter-writing and speech-making. The interview 
took place, but it ended without any result. Matters were 
certainly not improved, the differences between employers 
and employés being sharply accentuated by the utter absence of 
any give-and-take on either side. Once more the miners’ dele- 
gates met in conference, when the result--or rather, no result 
—of the interview with the coalowners was reported ; 36,000 
colliers and trammers were represented, and a resolution to 
resist the reduction was carried with five dissentients. The 
Manvers Main and other mines were prepared to meet the em- 
ployers half-way by conceding five per cent. This proposal, 
however, was not accepted. It was expected that even at the 
eleventh hour, though hopes of agreement were very faint, some 
mutually-acceptable plan might be hit upon to avoid the costly 
and clumsy expedient of a strike with all its attendant miseries 
to the collier and his family and unremunerative expense to the 
coalowner, who has to pay royalties, keep his fan going for ven- 
tilation, and incur other expenses, though there is not a single 
ton of coal being raised to compensate him for the outlay. We 
hear of “shipping rings” to raise freights, and “steel rail 
rings” to prevent rails being sold at a loss, We may yet 
have a “ coal ring,” to keep up the price of coals for the large 
consumers, Only the other day a leading railway company in 
the North placed its contracts at 9d. per ton less than in 
January of last year. In the face of northern competition, 
what can the coalowners do? Collieries cannot be kept 
going without orders—orders can only be obtained at low 
prices ; low prices mean low wages. A colliery worked only 
three days a week, is worked to a loss ; four days a week means 
expenses cleared ; five days a week, a slight profit ; and six days 
a week a reasonable profit. In the absence of effective com- 
bination, low values are certain to rule when the iron, steel, and 
other great industries keep so depressed as to diminish demand 
far below supply. The old economic law cannot be over-riddeu 
or ignored, If more of an article is put into the market than 
the market needs, down comes the price, and the labour involved 
in the getting of the article must fall with it, 


THE NORTH BRITISH RAILWAY. 

Art the present time the North British Railway has a special 
engineering interest. The works that it has in hand are not 
heavier than those of some other great railways, but they include 
one which is of vital interest to the future of the company, and 
one which has special interest to the general public—the Tay 
Bridgeworks. Thetotalestimated expenditure of the North British 
Railway on capital account was at the date of the last report 
£1,280,270—a sum that is small com with that of some of the 
great railways. It includes £370,389, which is the amount that 
it was estimated would be needed from the beginning of the 
present year for the completion of the Tay Bridge. The rate of 
the expenditure or that great work was for the past six months 
rather over £11,000 per month, whilst for that half year which is 
now half completed it was expected that the rate of expenditure 
would be £16,600 per month, so that it will be seen that 
the works are now so far advanced that, with the present 
rate of expenditure, about eighteen months should complete 
the work. This is, of course, a mere deduction from the 
estimate, and does not take into account any circumstances 
that would retard cr expedite the spending of the money. 
But so far this year, in the time that is usually most trying—in 
winter—there has not been the stoppage of works which 
inclement weather often causes, and should there be seasonable 
weather in the summer, a very considerable progress should be 





made with the works. Apart from this, the only great work 
that the North British Railway Company has in prospect is the 
doubling of its road north of the Forth Bridge, and the con- 
struction of the Glengary line. It is not in contemplation to 
expend anything on this work during the current half year. 
It would take one-third of the total sum te be spent on new 
capital account, so that the commitments of the company, apart 
from the Tay Bridge and the works that will in degree depend 
upon the completion of the Forth Bridge, are very small. On 
these works, then, will depend very largely the future of the 
North British, and their progress will be keenly watched by 
those interested in it. 
NEW STREETS AND MODEL DWELLINGS, 

Ir any proof were needed of the wisdom of the provision of 
late years introduced into our Public Works Acts, that, prior to 
the disturbance for improvement of a settled population, 
dwellings should be provided in the vicinity adequate to the 
reception of its numbers, we should see it in the quietude and 
absence of complaint with which the ejectment of the large mass 
of residents in the houses now in course of demolition for the 
new street from Oxford-street to Charing-cross has been effected, 
Our readers will recollect the distress that arose—which found 
powerful exposition in the papers at the time—among the 
various classes of the people who were turned out of their homes 
when the Gray’s-inn-road improvements were taken in hand; 
and it is most gratifying to observe that, not only has our 
legislative action secured immunity from such complaints during 
the progress of the present improvements, but that those dis- 

welcome with delight the change enforced upon them 
from the wretched cellars and dilapidated garrets of their former 
abodes to the light, air, and cleanliness of their new homes in 
the model dwelling houses opened last year by the Prince and 
Princess of Wales. Such a change, with all its attendant moral 
consequences, cannot but greatly stimulate the undertaking of 
further much-desired work of the same character in London ; 
and we can hardly doubt but that we shall now find in such 
improvement, not alone the convenience demanded by our 
increasing traffic, but a powerful agency for good in raising the 
character and increasing the comforts of a class which demands 
our most active sympathy. 


A NEEDED IMPROVEMENT. 


W3ize so much is being done to obtain for the poorer classes 
of London the advantages of shade and recreation ground, it 
seems strange that one of the finest open spaces in the metropolis 
should be left in such a condition as to be altogether inapplicable 
to such pur Few will be found who can deny the great 
beneficial results which have followed the devotion of Leicester- 
square to secure these advantages. We have only to go there 
during the noontide hour, when there is a temporary lull in the 
active working of our mechanical classes, to realise the practical 
boon to them afforded by the garden which has superseded, by 
the aid of private liberality, the wretched waste that space pre- 
viously enclosed.. Now in Trafalgar-square we have an adjacent 
site fully as capable of being utilised and made pleasing to the 
eye as any we know of in London, and yet it remains an arid 
expanse of flagstones, that in our hot summer days reflects a burn- 
ing glare and heat, rendering it a dreadful thing to cross, Who 
now thinks of venturing to the waterside of its fountains save a 
few boys who paddle in their basins? It is only within the last 
two years that even a few trees have been planted around the 
sunken space which is a terra incognita to the large proportion 
of Londoners, who would delight to find in it shade and a 
temporary resting place during their walks. These trees, 
limited though the shade they afford is as yet, have done much 
to temper the blinding glare of what has been described as the 
finest site in Europe ; but they only make us the more long for 
the early conversion of the flagstoned incongruity into a garden 
fitted for healthful resort, certain greatly to enhance the beauty 
of its fine surroundings. 


TRIAL OF A MONCRIEFF HYDRO-PNEUMATIC CARRIAGE AT 
SHOEBURY NESS. 

Tue Moncrieff hydro-pneumatic carriage for the 6’6in. M.L.R. 
gun, permanent emplacement, made by Messrs. Easton and 
Anderson, was officially tested on the 3lst ult. Forty-two 
rounds with battering charges were fired under various degrees 
of elevation. Observations of muzzle velocity, pressures 
recorded by crusher gauges, and the pressure in the air vessel 
were carefully taken. Mr. Anderson’s novel arrangement of 
small vertical hydraulic cylinders for softening the jerk on the 
attachment of the carriage to the masonry worked se aggre | 
well, the carriage rising about 2}in. and falling quietly bac 
again without any injurious blow to the racers or strains on the 
holding-down bolts. This carriage possesses very great interest 
because it has failed more than once, and has led Mr. Anderson 
to investigate the energy of recoil from a novel point of view, 
and develope the theory which he explained in his recent lec- 
ture at the Society of Arts. The correctness of Mr. Anderson’s 
method is proved by the circumstance that the carriage having 
been charged with the calculated volume and pressure of air, 
the recoil proved to be 95 per cent. of the expected amount. 
The experiments were under the direction of Captain Perrott, 
R.A., the successor of the late Captain Goold-Adams, who was 
one of the victims to the terrible shell explosion. 


LIGHTHOUSE ILLUMINATION, 

THE results of the labours of the Committee appointed to 
enquire into the relative efficiencies of oil, gas, and electricity 
for the purpose of lighthouse illumination must be looked upon 
as very favourable to an increased application of electricity. 
The are lamp turns out to be superior to either of the cou.- 
bustion illuminants in its power of penetrating a fog, and thus 
experiments under like conditions have removed all doubt on a 
much disputed point. Gas and oil lights have much the same 
recommending qualities, the relative values being chiefly affected 
by cost, heat, and facility of employment. The electric ar | 
not only proves under the most searching tests made under all 
practical circumstances and scientific conditions to be the best 
for penetrating a fog, but also for clear weather. As a light, it 
far outstrips its competitors, while the advantage it oflers of 
avoiding the damaging high temperature in the lantern is not 
one of the least in its favour. It will certainly cost less than 
oil, and will not involve more trouble in maintenance, 


THE SUAKIM-BERBER LINE. 

Or the Suakim-Berber Railway progress various reports are 
rife, it having been said, amongst other things, that as up to 
last Monday only four miles of main line have been laid, the 
work was getting on very slowly, and that difficulties of a 
serious sort had occurred with the navvies sent out. It appears, 
however, that up to Monday last four and a-half miles of main 
line had been laid, and that work representing much more than 
this had been completed. A great dea] of this has been 
expended on the sidings at Suakim which cover a large area, 
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and which it has been found necessary to proceed with at first, 
in order that sufficient room shall be found for disembarking, 
receiving, and despatching materials as required for the con- 
struction of the line. There is no difficulty, we are informed, 
with the men, and all is proceeding to the satisfaction of the con- 
tractors’ agents at Suakim. 


ANTWERP WATERWORKS, 


At the Water Conference held at the Health Exhibition on 
the 25th July last, Mr. W. Anderson read a paper on the 
“ Purification of Water by Iron on a Large Scale,” and explained 
a novel method, first suggested to him by Sir Frederick Abel, of 
causing the water to be treated to flow through cylinders turn- 
ing slowly on their axes, and fitted internally with shelves or 
ledges, which caused a moderate charge of iron in a finely 
divided state to fall through the water in a continuous shower. 
We hear that since the date of the paper three revolvers have 
been erected for the Antwerp Waterworks, of sufficient capacity 
to purify the whole of the water being supplied to the city; and 
that the old spongy iron filters are being converted into sand 
filters, The water under the new treatment is exceptionally 
bright and pure, though 3 tons of iron only are in use, instead 
of the 1800 tons which would have been necessary to do the 
same work on the filter system, and the space occupied is only 
110 square yards against 11,500, which would have been required 
by filters. We shall give a more extended account of this pro- 
cess after the Antwerp Exhibition opens. 








LITHRATORE. 


Fourth Annual Report of the State Mineralogist of California, 
By Henry G. Hanks. 8vo., pp. 410. Sacramento, 1884. 
Tue Legislature of California commenced a detailed 
geological survey of the State in 1860, under the direction 
of Professor J. D. Whitney, who continued the work with 
a staff of very able assistants until 1873, when, in a 
capricious fit of economy, the annual vote was discontinued, 
and the work ceased in consequence. Several valuable 
reports were published during that period; but the most 
important result of Whitney’s work—the detailed descrip- 
tion of the auriferous gravels of the Sierra Nevada—did 
not appear till 1880, the cost of publication having been 
defrayed by the Museum of Comparative Zoology at 
Cambridge, Massachusetts. In 1880 a new department, 
called the State Mining Bureau, was created, and placed 
under the author’s charge, with the duty of forming a Cali- 
fornian State Mineral Museum, and reporting annually. 
This is now to be the fourth and last report of the State 
Mineralogist, whence we presume that the office is a termin- 
able one, or possibly renewable at intervalsof four years. The 
expenditure appears to have been about £8500, in return for 
which a collection of some 6000 mineral specimens, and the 
part commencement of a library, have been obtained, besides 
the publication of five volumes of a total of about 1200 
pages. In former reports the author has dealt with points 
of special interest in Californian mining, as, for instance, 
in that of 1883, which was largely devoted to a description 
of the different borax deposits in the interior of the State, 
and the methods cauie in working in them; while in the 
present volume the information collected has been 
summarised into the form of an alphabetical catalogue of 
California minerals as far as known, having special 
reference to those of economic value. Among these, of 
course, gold takes the first sang although the production 
is now considerably lower than it was before the exhaus- 
tion of the superficial deposits, having fallen from 
£4,000,000 in 1859 to somewhat less than £3,000,000 in 
1883. The total production since 1846 is estimated at 
about £216,000,000, which if refined and melted into one 
mass, would give a cube of 14ft.5in. edge. Theimprovement 
in quartz mining is very marked, as quartz averaging about 
12s. 6d. per ton value is now mined and milled to profit, 
while in former times 20-dollar rock (£4 per ton) was con- 
sidered too low to be worth removal. The subject of 
alluvial mining was discussed in the author’s second report. 
The production of Californian borax in 1883 was estimated 

at 1866 tons, which is not likely to increase. 

Mercury, another Californian staple, was produced to 
the extent of 46,725 flasks of 75 1b. in 1883, which is about 
equal to the output of the Almada mine in Spain, now the 
chief seat of production in the world. The industry is, 
however, in a depressed condition, prices being down to 
a rate at which scarcely any of the mines can live. The 
remedy suggested is the characteristic American one of 
further protection, as the duty of 10 per cent. is not suffi- 
cient to prevent importation from Spain. 

The production of petroleum, though small as compared 
with that of Pennsylvania, is an item of considerable im- 
portance in Californian industry. It seems to have been 
about 4,000,000 gallons in 1884, and to be decidedly on 
the increase. Some curious facts are mentioned as to 
natural tar pools formed by the overflow of petroleum 
springs. These are excessively dangerous to animals, 
which are liable to become entangled in the viscid mass. 
The stockowners in the neighbourhood are therefore in the 
habit of burning out the tar pools; the fire when started 
consumes the more fluid portions, leaving a comparatively 
solid mass of pitch behind. 

The total number of mineral species found up to the 
present time is 161, all of which receive due notice, accord- 
ing to their importance, in the author’s report, which will 
be found to be very useful to those interested in the mineral 
region of the Pacific Coast. 

The Gas Manager's Hand-book, By Taos, Newstac1na, M.1.C.E, 
London: W. King. 1885. 

Tuis is the fourth edition of a well-arranged hand-book 
for the use of gas engineers and managers, and contains 
tables, rules, and information selected with a knowledge 
of the most frequent requirements of those engaged in the 
manufacture and distribution of gas, and in the construc- 
tion of gasworks’ plant. It is but a short time since we 
noticed a former edition, so that it is unnecessary to speak 
of its contents in general, It contains 426 pa of 
closely printed matter on thin paper, and is provided with 
a good index. To the information on coal-gas there might 
be added a little on calorific values, not now given; but it 
already contains so much that it is difficult to find omis- 
g10ns, 





THE TELEPHONE AND TELEGRAPH WIRE 
_, QUESTION. 

TAKING up the thread of our story at the point where we 
stopped last week, we may say that when the Committee 
again assembled, Mr. Hunter handed in a more specific 
statement of the amendments of the existing law pro- 
posed by the Post-office both with regard to telegraph wires 
and the telephones, These suggestions, in brief, amount to this: 
That in regard to telegraphs the Postmaster-General, when he 
intends to erect a wire, shall give properly furnished notice 
thereof to the occupiers affected, before obtaining the consent of 
the road authority if he thinks fit ; that those persons desiring 
to raise objections shall have a specified time—say three weeks 
—in which to make them ; that all objections shall be referred 
to the county-court judge sitting as arbitrator; that if there 
is to be an appeal it shall be to the Railway Commissioners, and 
within a fixed limit of time ; that the Postmaster-General shall 
be authorised to make attachments to private property by 
arrangements with the occupier alone, such agreement to last 
only during the occupancy ; and that various provisions in the 
existing Acts shall be repealed, especially that requiring the 
Postmaster-General to obtain the consent of the occupier of 
every dwelling-house within 30ft. of a pole. And with respect 
to telephones the Postmaster-General recommends. that laws 
as to Post-office overhead wires shall be extended to all persons 
having occasion to erect such wires, and the laws as to under- 
ground wires shall apply to the Postmaster-General’s licensees 
but not to other persons ; and finally, that the Postmaster- 
General shall be entitled to notice of every intended line, and 
shall have a veto upon it if he is likely to require the space 
to'be occupied within a year. 

The evidence in the interest of the telephone companies was 
continued by the examination of Mr. J. Fletcher, engineer to 
the United Telephone Company, who described the modus 
operandi of erecting wires. The attachments were made, he 
explained, either to poles or by brackets fixed to buildings. 
Where there were more than two or three wires standards were 
used, and these standards were made of wrought iron for over- 
house purposes, and of wood for the ground. In all over-house 
work the wires were shackled off at each pole, and the spans 
varied from 50 to 150 yards, according to circumstances. As 
to the good condition of the wires, he stated that they were 
under almost constant inspection, as fresh wires were being run 
and existing wires renewed or taken up ; and the linesmen had 
express instructions to report every wire, whether belonging to 
the company or to anyone else, that required attention, it being 
in the interests of the company to do this, because some other 
person’s wire, if left to perish, might fall and damage one of the 
company’s wires. The inspection was, of course, most frequent 
and constant where the wires were most numerous, and that 
was thie case in the City. It was easy to detect flaws, for the 
communication was at once affected by defects. He was not 
aware of any accident in London since his company was formed 
due to the breaking of a wire, and as to how the wires should 
be laid he was ready to agree with the other witnesses in 
favour of overhead wires, on the ground of cost and of the 
frequent necessity of long detours, These circumstances would 
render an underground system prohibitive. 

Mr. Radcliffe, telegraph engineer to the Great Northern Rail- 
way Company, and Mr. John Fletcher, telegraph engineer to 
the London and North-Western Railway Company, gave the 
Committee some particulars as to the working of telegraph and 
telephone wires along and in connection with wires, both 
speaking decidedly in tavour of the overground system as less 
costly than below-ground wires, and much more convenient, and 
as safe. They also referred to the rapid growth of the tele- 
phone as an essential in business, and were favourable to a 
system of bye-laws by local authorities, 

Mr. Charles Moseley, chairman of the Lancashire and Cheshire 
Telephonic Exchange Company, was the next witness, his 
evidence being to the following effect :—His company hold the 
sole licence from the United Telephone Company for the use of 
all its patents in Lancashire, Cheshire, South-East Westmore- 
land, the six northern counties of Wales, and the Isle of Man— 
the chief office being in Manchester. The company has forty 
exchanges, 3009 subscribers, 889 renters of private wires, the 
whole representing a gross income of £67,000 a year, in com- 
parison with £22,000 in May, 1881. This increase, moreover, 
is exclusive of the income from the new service of trunk wires, 
public call offices, and telegrams. The subscription in Man- 
chester and Liverpool is £20 per annum to firms within a mile 
of the exchange, with a further charge of £7 a mile beyond that 
range ; but in other towns the charge varies from £20 to £8, 
according to requirements. Under recently enlarged powers 
from the Post-office, the company has opened fifty-three call 
offices, open to the general public upon payment of 3d. for local 
service, and 6d. for trunk service between town and town, for a 
conversation of three minutes, This extension has already been 
very much used by the public, and promises to be still further 
resorted to as its value becomes known. Besides these facilities, 
the company has a fire alarm system counecting fire stations, 
which has already proved ot immense service in checking fires ; 
and it also has established communication between several 
distant constabulary head-quarters, with a view to emergencies, 
and this the Manchester magistrates have pronounced a very 
important feature, Passing from this statement of the existing 
operations of the company, Mr. Moseley said the whole of their 
system was worked by overground wires—hardened copper wire 
of No. 16 gauge ; and they were satisfied that an underground 
system would be impossible-—first, because of the enormous cost 
and public inconvenience ; and secondly, because of the diffi- 
culty in regard to the greater resistance in all such lines, If 
they adopted the underground system they would have to 
increase the subscription. very considerably, and even now 
people complained of having to pay as much as £20 a year. As 
to the element of danger, the company agrees with the Post- 
office authorities in the view that there is scarcely any danger 
from overhead wires, no injury to any person having occurred 
through the breaking of one of their wires, In connection with 
this point, Mr. Moseley mentioned that, although in the neigh- 
bourhood of chemical works, a wire would probably be destroyed 
in a year, owing to the sulphuric acid in the air, in other parts 
wires would last four or five years, With reference to the 
arrangements for fixing wires, he explained that the practice of 
the company was to obtain permission to fix poles and wires, 
and make attachments, and their chief difficulties had come 
from people who objected to wires merely passing over their 
property, That often involved considerable detours, and caused 
serious delay in carrying out orders, Mr. Moseley, therefore, 
urged that, looking to the great public value of telephones, the 
company should receive some mild form of compulsory power 
to overcome these oustacles, proper safeguards, of course, being 
provided against their acquiring easements, and securing to 
owners the right of requiring wires to be taken down, and pro- 
vision being also made for compensation for injury. He also 





thought that greater facilities should be given to them to cross 
roads and fields and private property, for although they now 
stretched wires without asking permission, they were always 
liable to be required to take them down. So long as a wire did 
not touch a house or other property they ought to have an 
absolute right to stretch it. At the same time he would be 
willing to agree to bye-laws drawn up by the eo local 
authorities, and approved by the Board of Trade, with respect 
to the proper erection and maintenance of wires and other 
appliances. 

Colonel Raynsford Jackson, chairman of the National Tele- 
phone Company, gave similar evidence on the various points 
raised. He stated that this company had twenty-three ex- 
changes already, and were prepared to establish a great many 
more if they could only get greater facilities. Their system 
also was overground—being in operation in the Midlands, many 
northern courties in Scotland, and in Ireland—except in Bir- 
mingham, where some speciai causes had obliged them to go 
underground. The difference in cost was, however, so enormous 
that the latter system would be commercially impracticable if 
generally adopted. As to danger, they had only had two slight 
accidents through wires breaking; and with regard to facilities, 
as a rule they had had no difficulty in arranging with local 
authorities. He urged, however, that they should be invested 
with some form of compulsory power to take their wires where 
necessary, subject to certain necessary conditions. In fact, they 
should be placed in somewhat the same position as a man build- 
ing a house, in reference to his neighbour’s light. 

Mr. J. 8. Forbes is not only one of the first of railway autho- 
rities in this country, but, it appears, also a promoter of tele- 
phones, for at the last meeting of this Committee he was 
examined, as deputy-chairman of the United Telephone Com- 
pany. In his general statement of opinions he said the 
development of the telephone was at present greatly hampered 
by the restrictions still exercised by the Post-office authorities, 
who, having bought up the telegraphs at a high price, probably 
conceived it to be their duty to protect their purchase by all 
possible means, and, foreseeing that the telephone might 
seriously interfere with their telegraphs, were anxious not to 
allow too much freedom in the extension of the telephone. The 
Post-office was, he believed, learning by experience that these re- 
strictions must be relaxed; but so far the telephonecompanies were 
unable to do rapidly and effectually what the public required in 
the interests of business, As an illustration of the great need 
of telephones in sume places, he mentioned that for his own use 
he had had a wire laid from Victoria Station to Beckenham 
Station, near which very many gentlemen daily engaged in 
London lived. The nearest telegraph office was at Bickley or 
Bromley, and after he had got his telephone a surprising number 
of people came and begged permission to use it. He was strongly 
in favour of every station near a town or other well-populated 
place being connected by telephone with the centre of such town 
or place for affording facilities for many important matters; but 
that could not be done while it was subject to the caprice of 
individuals or even public bodies. He knew many people were 
nervous as to danger from these wires, and that caused further 
impediment; but he thought their nervousness was in proportion 
to their ignorance, and, although there was a theoretical danger, 
there was no such danger as to justify impediment to a great 
public enterprise. Cabs in Loudon, or Parcels Post vans, might 
be dangerous, but they must go on. Therefore he wished to 
urge that the existence of this means of communication must 
not depend on caprice, for, doing their work only on sufferance, 
his company had only been able to give facilities to 4000 sub- 
scribers to their exchanges. If greater facilities were given, he 
should have no objection to some control, and he could imagine 
no authority for this purpose in London better than the Board 
of Works, with an appeal to a Department of the State if any 
vital issue arose. The railway companies were rapidly extend- 
ing the use of telephones for signalling purposes; but he greatly 
wished to have telephonic communication between the principal 
railway stations and managers, so that, whatever necessity arose, 
the authorities could deal with it at once, and in a few minutes 
come to conclusions as easily as if they were all in a room 
together. In such a case, for instance, as moving troops sud- 
denly and rapidly, such direct communication would be of 
immense value. 

Replying to various questions by the members of the 
Committee, Mr. Forbes said he did not desire to override public 
authorities or the rights of the public, and he would give the 
Metropolitan Board of Works, and similar authorities, the 
power to make bye-laws subject to approval by the Board of 
Trade ; but at present, living on sufferance, the company could 
not always get way-leaves—not even on the railways, for the 
railway companies had parted with their rights of way-leave to the 
Postmaster-General. They did that in a weak moment, but it 
would be rather too much for them to ask to be relieved from 
this disability, seeing that they were paid a sum of money in 
consideratiot of resigning their powers. The wires of telephones 
must for obvious reasons be put overhead; and then as to 
other facilities, he considered that the telephone companies must 
have facilities for making attachments, erecting poles, or crossing 
private property, they of course paying compensation for any 
damage done. He had come to the conclusion that for 
telephonic purposes it was absolutely necessary to have 
over-ground wires, and that if they were prohibited the 
telephone could not commercially be developed. One 
of the present complaints was as to the cost. No 
doubt in time, with greater simplicity in construction, appli- 
ances, and so on, the telephone would become cheaper, but 
owing to difficulties as to way-leave, the company had been 
obliged to erect eighteen points of exchange instead of one in 
Loudon, and that by itself caused increased cost. There were 
not telephones to all the railway stations at present, but as he 
had said that it is very desirable to have that system, his . 
two companies would be willing to have telephones between 
London and the principal stations in the country. There were 
some on the District Railway now, but some difficulty had 
arisen respecting them. The Postmaster-General had a right 
to object to way-leaves being given along that line, but in some 
way that right was lost sight of, and the Telephone Company 
was allowed to lay wires ina cable. The Postmaster-General, 
remembering his rights, did object, but he recognised the public 
importance of the matter and allowed the wires to remain. 
Then, however, the Metropolitan Company took some objection 
to the Postmaster-General giving this right, and the matter had 
been hung up until it was unearthed a few days ago. With 

rd to control, he should not care much which was the 
authority, but there must be one authority in London, and not 
thirty-eight different vestries, and an intelligible law reasonably 
exercised. The company ought to have a right to throw wires 
from one point to another, and if they paid for making attach- 
ments, it was difficult to say they should not pay something for 
crossing land. As to attachments, they ought to have some 
power of compulsion in the event of failing to make agreements, 
some penalty for abuse being provided. The power of compul-. 


‘sion could not be exercised without raising some objections, but, 
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individual caprice could not be allowed to operate to the detri- 


ment of the public in regard to something admittedly of public 
utility and value. Compensation should be made for injury 
or inconvenience to occupiers and not to owners not in occupa- 
tion : an agreement with an occupier should be limited to the 
term of the tenancy, and finally he would be willing to pay a 
nominal sum for permission to run wires over land. 

Mr. Winterbotham, solicitor to the United Telephone Com- 
pany, gave some particulars as to the statutory aspect of the 
subject, and pointed out that a lengthy notice, such as was 
required under the Telegraph Act of 1863, would be quite 
inapplicable to telephones, and even a notice of a month would 
seriously interfere with the development of the system. He 
agreed generally with Mr. Forbes as to the increasing importance 
of the telephone and the necessity for more facilities, and 
expressed the opinion that there was a general agreement that 
companies ought to be empowered to run wires from point to 
point over intervening property without being obliged to get the 
consent of the owner, subject to making compensation for any 
damage done. The telephone companies proposed that they 
should be restricted from going within a certain limit of a roof, 
and that if the owners required at any future time to use the 
pro; in @ way with which the wire would interfere, 
then they should be obliged to remove the wire. They 
claimed the right to pass over property, subject to regula- 
tions and restrictions similar to those on the Postmaster- 
General in regard to passing along or under roads. At any 
rate, they ought to have some power of overriding factious 
opposition. With regard to.the making of bye-laws, in most 
towns there was one municipal authority. In London that was 
not so; but there must be one authority for this purpose, unless 
the bye-laws of various bodies were identical. One authority 
was necessary for the sake of uniformity, rapidity, and other 
important considerations. 

After this evidence, the Committee adjourned until April 
16th—a week after the day on which Parliament reassembles. 

In connection with this subject, it is interesting to notice 
that at a meeting of the City Commissioners of Sewers, on 
Tuesday, it was referred to the Finance and Improvement and 
Streets Committee to examine and inquire into the acquired 
rights or assumed powers of the telephone companies to run 


their wires over the houses and streets within the jurisdiction of: 


the Court, and the correspondence between the companies and 
the Postmaster-General was also referred tothem. The solicitor 
was instructed to report on legal and other rights of the Tele- 
phone Company so far as they may affect the Court and the 
public. The Commissioners were empowered to proceed to 
Paris to inspect the system of underground wires. 

As frequent reference has been made during the inquiry now 
proceeding by the Select Committee, and in the extra-parlia- 
mentary controversy respecting telephone and telegraph wires, 
to the Bill promoted by the United Telephone Company to 
provide that company with additional facilities for telephonic 
communication, a summary of the provisions of this measure 
will probably be of interest. The Bill contains in all twenty 
clauses, but, of course, a number of these are not enacting, but 
merely declaratory and defining clauses. The first of the 
enacting clauses (6) proposes to provide that the company may, 
after giving certain prescribed notices and obtaining certain 
consents, (1) suspend, place, and maintain a telephone wire 





over, along, or across any land or road, and may alter or remove 
the same; (2) place and maintain posts in or upon any land or 
road, and may alter and remove the same; and (3) may place 
and maintain a telephone wire under any land or road, and 
alter and remove the same, provided, in all these cases, that the 
company shall not thereby be deemed to acquire any right other 
than that of user in the soil, and shall make full compensation 
for any and all damage done. Clause 7 provides that in carry- 
ing out these works under Clause 6, with regard to wires, the 
company shall not, without the consent of the owner or occu- 
pier, place a telephone wire over any land at a less height above 
the ground than 15ft., or over any building at a less height 
above the roof than 3ft.; and shall not place a telephone wire 
over, along, or across any road at a less height from the surface 
of such road or way than 15ft., without having, in the first 
place, obtained the consent of the road authority or other 
person. ‘The 8th clause further provides that the company shall 
not place any post or telephone wire in or upon or under any 
land without the consent of the occupier, or—failing an occu- 
pier—of the lessee or owner; that the consent of an occupier 
shall operate only during his occupancy; that at the end of an 
occupancy the owner or lessee shall have power to require the 
company to remove such wire; and that any dispute as to such 
removal shall be referred to and decided by two justices of the 
peace. With regard to the opening of any road for placing or 
removing a wire, there are numerous restrictions provided— 
Clause 9—to insure the work being properly executed, under 
proper supervision, and without more than absolutely necessary 
inconvenience to the public; Clause 10 preserves the rights of 
owners of land to require the removal of wires if they desire to use 
the land for building or any other purpose with which the wires 
would interfere; and the next clause (11) proposes to enact 
that:—In every case where the company has suspended or 
carried a telephone wire over, along, or across any land or road, 
the Local Government Board shall, upon credible information 
being given them that any such wire is, or is likely to become, 
dangerous to the public safety, make an inquiry into and 
inspect the condition of the telephone wire complained of, and 
make such order with respect thereto, and upon such terms as 
may seem to be necessary and expedient in the public interest 
under the circumstances of the case, and the Board may of 
their own motion, and without receiving any such information, 
from time to time after twenty-four hours’ notice to the com- 
pany, proceed to inspect, test, and examine and inquire into the 
state of repair and condition of any telephone wires or posts to 
which such notice shall refer, and may make such order as to 
the removal, repair, or alteration of any such telephone wires or 
posts as shall seem to the Board necessary for the protection of 
the public. The next five clauses deal with powers to the 
Local Government Board to make rules to prevent danger from 
the company’s works ; the liability of the company for damage 
done; the exemption of the company’s wires and appliances 
from distress, and with penalties for injury to the company’s 
wires and apparatus. Clause17 exempts Crown lands and property 
from the powers conferred by the Act, except under express 
permission from the Crown authorities ; and by Clause 18 it is 
laid down that “ nothing in this Act shall prejudice or diminish, 
or in any way vary the rights, the privileges, and authorities of 
the Postmaster-General, under or by virtue of the indenture 
between the Postmaster-General and the .Company, dated 





November 29th, 1884, or shall authorise any work to be laid, 
erected or done, which would prejudicially affect any pipe, tube, 
wire, post, or apparatus belonging to or under the control of the 
Postmaster-General; and if the Postmaster-General is of the 
opinion that the exercise of their powers by the company will 
be in contravention of this section in any respect, he may by 
notice require the company or any road authority exercising the 
powers of this Act to take such steps as may in his opinion be 
necessary to prevent such contravention ; and if any difference 
shall arise between the Postmaster-General and the company, 
or such local authority, with reference to any such requirement, 
the same shall be referred and determined subject and according 
to the provisions of sections 4 and 5 of the Telegraph Act, 1878 ; 
and section 12 of the Telegraph Act, 1878, shall apply to notices 
under this section.” The last two clauses refer only to the 
payment of costs in obtaining and in carrying out the Act. 
According to the clauses here set out it would seem that the 
rights and interests of private persons, the privileges of the 
Crown, and the convenience and welfare of the public are well 
guarded, while large new powers are provided for the promoting 
company; but upon these points no doubt many other parties 
may have something to say when the Bill comes before a Com- 
mittee. For example, a sort of “counterblast ” has already been 
published and circulated by Messrs. Unwin Brothers, of Ludgate- 
hill, among the members of the Select Committee now sitting 
and others interested in the subject, in the form of a pamphlet, 
entitled “Overhead Telephone Wires.” This brochure, while 
dealing generally with the question indicated in the title, is 
specially directed against the United Telephone Company, which 
it describes as “one of the chief offenders,” and the Bill sum- 
marised above, which it says may be designated “a Bill to relieve 
the United Telephone Company from the necessity of paying 
for the rights which it acquires over other people’s property.’ 
Against such privilege the writer protests strongly, and cites 
the obligations and powers of railway and other companies as 
analogous of what must be done with regard to telephone 
companies, and after giving sundry reasons in support of his view, 
he combats the contention that this Bill is founded on the Tele- 
graph Acts relating to the old telegraph companies. The “padding 
of the Bill,” he says, “is founded on the Telegraph Act of 1863, 
but, he contends, none of those old Acts gave any power to place 
a single wire or post except with the previous consent of the 
owner, lessee, and occupier, or, in the case of streets, of the local 
authority;” “and the power to do these things without any 
consent is the very essence of this Bill.” On this point our 
readers may form their own opinion from the résumé we have 
given of the Bill. The writer further seeks to derive a lesson, 
as against these proposals, from the result of the “ bargains ” 
made by Parliament with the water and gas companies, which 
he argues have been abused, and have proved disastrous to the 
public; and to show “the spirit by which this company is 
actuated,” he quotes the agreement under which the company 
now requires every subscriber, amongst other things, “to permit 
the company, its agents, and workmen to have access at all 
times to his premises, and to every other place under his con- 
trol, through or over which any part of the said wire or appa- 
ratus passes,” and “to give every facility in his power in the 
way of poles, attachments, &c., to the company for running his 
own wire, and also those of other subscribers, to the company’s 
system, whether exchange or private.” Finally, the anonymous 
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THE REMSCHEID WATERWORKS.—PLAN AND PROFILE OF SUPPLY AREA. 
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REMSCHEID WATERWORKS—DETAILS OF PUMPING ENGINES. 
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writer refers to the underground telephone system in Newcastle, 
Paris, and other places, and the underground Post-office tele- 
phone wires connecting the various Government offices, and 
strongly insists upon the necessity of Parliamentary prohibition 
of overhead telephone or other wires. 








THE REMSCHEID WATERWORKS. 


THESE works were begun in 1882, and finished in 1883, under 
the superintendence of Herr L. Disselhoff, who had also pre- 
pared the original design. The author has lately read a paper 
on this subject before one of the German engineering societies. 

this contains much of general interest on water supply of 
towns we give an abstract of it. Our engravings we take from 
the Zeitschrift des Vereines Deutsche Ingenieure. 

(1) Quantity of water.—The quantity of water used in towns 
depends on the number of inhabitants, their mode of life, 
prosperity, occupation, and also on the system of distribution 
and kind of fittings used. Asa general rule, we may take it 
that the consumption of water grows with the facility of obtain- 
ing it, and this is the reason why in some cases, where the water 
is paid for, not by meter, but in proportion to the house rent, 
a great waste takes place—the consumption rising to as 
much as 22 gallons per head per day. Such extravagance, 
if generally indulged in, would be most disastrous for a town 
situated as is Remscheid, where the water has to be lifted by 
steam power over a hill of 600ft., and consequently it was 
resolved to charge by meter. To obtain a point of comparison 
for estimating the quantity which would probably be required, 
recourse was had to the experience obtained with the waterworks 
of Iserlohn. There the maximum consumption took place in 
June, 1881, when 6°8 gallons were used per head per day. In 
addition to this quantity the author thought it prudent to allow 
a third more for public purposes, as, for instance, flushing of 
streets and sewers and the extinction of fires. Another point 
must also be considered, viz., the probable increase of popula- 
tion. Since waterworks, and especially the mains, cannot easily 
be increased at any future date without considerable expense 
and interruption of the supply, care should always be taken to 
arrange them with a view to the probable increase of population. 
During the ten years from 1870 till 1880, the average increase 
of population was at the rate of 3°44 per cent. per annum. If 
P is the present population, and P, that after n years, the 
equation evidently obtains— 

3°44 
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Now, in the case of Remscheid P = 21,237, and after n = 25 
years we shall have P, = 49,466 inhabitants. The present 
consumption is, therefore, 21,237 x 9 = 191,133 gallons, and in 
twenty-five years the consumption will be 49,466 x 9 = 445,194 
gallons daily. To be quite safe, Herr Disselhoff reckoned, in 
round numbers, 1000 tons and 2000 tons respectively per day, 
and designed the pumping station for the former and the 
mains for the latter quantity. 

(2) The source of water.—The district from which the water 
has to be taken is mountainous, consisting of a lower stratum of 
slate almost impervious to water and upper layers of disinte- 
grated rock, gravel, clay, and topsoil. Asa natural consequence 
there are two distinct sources of water supply. The one visible 
on the surface in the shape of numerous little rivulets and 
brooks, all feeding into a small stream called the Eschbach, and 
the other subterraneous, but in its general character parallel to 
the former. To collect-the surface water would have required 
a far-reaching and complicated system of conduits, and 
would also have interfered with existing rights to the use 
of these waters by private parties. It was therefore 
determined to rely solely on the underground supply, 
to collect which retaining walls were in suitable places 
sunk into the ground and carried down to the solid rock. 
The width of the slope from which the water has thus been 
trapped is about 1000 yards, and the area corresponding to it 
54 square miles. In order to store water for use in drought 
times, additional retaining walls with extended wings have 
been sunk into the ground at various positions higher up the 
valley, and these are provided with sluice valves by which the 
water can be drawn off as required. In this manner a system 
of underground reservoirs and filter beds has been established. 
From these the water is collected by cast iron pipes 10in. in 
diameter and perforated at the top. The water is of excellent 
quality. A topographical plan of the district and a longitudinal 
profile of the mains will be found on page 287 and a profile of 
collecting pipes and filter beds on page 244. 

(3) The pumping station.—The collecting pipes discharge the 
water into a wellat the pumping station, see 226, from 
whence it has to be lifted by the pumps to a height of 600ft. 
The machinery consists of two independent steam pumps, each 
capable of lifting 50 tons of water per hour. The engines can 
be worked with or without condenser, steam pressure 75 lb., cut 
off at {th of stroke. Diameter of steam cylinder 19¥in.; dia- 
meter of pump plungers, 5gin.; length of stroke, 294in. The 
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pumps are double-acting, and work smoothly even if the piston 
speed reaches as high a limit as 200ft.a minute. The engines 
are provided with Rider’s expansion valves controlled by the 
governor. A feed-water heater, consisting of a system of 
copper pipes, is placed underground, and the exhaust steam on its 
way to the condenser is passed through the space surrounding the 
tubes, whilst the feed-water is led through the tubes themselves. 
In case of the feed pump failing, the boilers can be fed direct from 
the high-pressure main. If there be a scarcity of water the 
engines are worked without condensation. The valves of the 
pumps are of ring shape, lifting O'4in., and having then a free 
passage of 1°66, the area of the plunger. We illustrate the 
steam cylinder and part of the pump in Figs. 1, 2, and 3. 
Steam is generated in two Cornish boilers with corrugated flues. 
Length, 26ft.; diameter of shell, 6ft.; diameter of flue, 3ft. 7in. 
(4) The high-pressure main.—The power required to force the 
water through the main increases when the diameter decreases, 
and the cost of the main increases with the diameter. The 
total cost is made up of the first capital outlay, and of the 
capitalised cost of power necessary to overcome the friction in 
the main. The author gives a table containing the various 
items, making up the total cost for 1000 tons of water raised in 
twenty hours, and for 2000 tons raised in the same time, and 
for a diameter of main varying between 7in. and 12in. We need 
not reproduce the table here, but note the result, that for the 
smaller quantity the most economical diameter is found to be 
8in., and for the larger quantity llin. The most economical 
mean value for the two cases is found with a main 10in. dia- 
meter, and since this corresponds to a supply of 1500 tons 
during twenty hours, which limit will probably not be reached 
; for a long time to come, the 
F Ug 4. author has adopted 10in. as the 
diameter of the high-pressure 
main. The thickness of metal 
in each portion of the main 
varies with the position of that 
portion which determines 
the pressure. The following 
standards have been adopted: 
—For a pressure from 270 lb. to 
210 1b. per square inch, ‘710in. 
thick; ditto from 210]b. to 
165 1b. ditto, °630in. thick; ditto 
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taper, as shown in Fig. 4, and 
the joints are made with lead. 
The total length of main is 
nearly 2$ miles. 

(6) The high-level reservoir, see p. 244.—Sincenonatural eminence 
of ground in the middle of the town was available, the water is 
stored in a reservoir on a tower 50ft. high. The capacity of it 
is 400 tons, and in addition there is a second reservoir on the 
branch main to Feld-Hasten-Biichel, as shown in Fig. 5; and 
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\ “550in. thick ; ditto from 120 Ib. 
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provision has been made to establish other reservoirs on the 
other two branches as soon as the population of the outlying 
districts has sufficiently increased to require it. 

(7) The distributing mains.—These are shown diagrammatically 
in Fig. 5. The figures inscribed give the diameter of the mains 
in millimetres, The total length of mains was by the Ist 
April, 1884, 29,000 yards, with seventy-five sluice valves and 166 
hydrants. The connection between different parts of the mains 
can be interrupted by these valves, of which we give views— 
p. 226. Three different types are used, viz., for high level, low 











level, and rising ground. The service pipes to the houses are of 
lead, and have a total length of 10,550 yards. 

(8) Cost of waterworks,—The cost of the complete installa- 
tions is as follows:— 


£ 

Purchase of land . 2,480 
i cn sch), Sa eh ieee ce 96. 0. s4 46) ah we 237 

mi works, retaining walls, &c., for trapping the water.. 4,340 
Machinery and working expenses 1,620 
dx a5. 46 86 ee ss GS 60 00 06 06 oh 8 770 
Boilerandengine house .. .. .. .. -. «ss ee 1,57 
Laying mains, service pipes, sluice valves, and bydrants.. 7,660 
Hiigh-level renerwolr www. uote ewe we oe oe 8,180 
Water meters .. . 1,050 
OS Se ee eee 188 
Reservoir, Feld-Hasten.. .. .. 454 
Testing station for water meters 63 
Supervision chon we 5S 882 
Office expenses . . 500 
Sundries es 113 


a ae £29,857 
This is at the rate of about £1 8s. per head of the present popu- 
lation. The supply of water has been found to be quite suffi- 
cient even in the exceptionally dry summer of 1884—a result 
which the author ascribes to the prevention of waste in conse- 
quence of the system adopted of charging by meter. 








RECENT PROGRESS IN THE PUBLIC SUPPLY 
OF HYDRAULIC POWER.* 
(Concluded from page 233.) 

Relative economy of hydraulic power.—The most important 
point to the public and to the company in connection with the 
supply of hydraulic power on the system we are discussing to-night 
is, after all, not the means adopted to produce and convey the 
power, however interesting and instructive may be the study of 
these methods to us as engineers, but whether the power can be 
economically and profitably applied to the various purposes for 
which power is required, and I propose to conclude my remarks by 
giving you some particulars of the uses for which the power has 
toes been adopted. They will, I think, conclusively show that 
in many important operations connected with the business of a 
great city, hydraulic power is uns for simplicity, conveni- 
ence, and economy. e following is the scale of charges adopted 
in London:—A minimum charge is made for_eath machine of 
£1 5s. per quarter. The quantity of power used is registered by 
taking the number of gallons passing through the machine on the 
consumer's premises, and is supplied on a sliding scale as follows:— 


s. d. 
Under 3000 gallons .._.. .. perquarteri 5 0 per machine. 
Above 3000 not exceeding 5000 gals. » © 8 Oper 1000 gals. 
»» _ 5000 ” 10,000 ,, » 0970 ” 
” 30,000 ” 20,000 ” ” 060 ” 
” 20,000 ” 50,000 ” ” 0 5 0 ” 
” 50,000 ” 100,000 ” ” 0 4 0 ” 
03 0 ” 


” 100,000 ” 200,000 9, 
+» 200,000 by special terms (2s. 

The under a lower rate is not in any case less than the 
maximum at the next highest rate. Accounts are made up 
quarterly. The meter rent is about 5s, per quarter per machine, 
including maintenance of meter. It will be seen that the minimum 
charge, including meter rent for working any machine, is only £6 

annum. For this sum 4 to 5 tons of goods can be raised 
t., or 10 tons 25ft., on the av every working day of the 
ear. If the consumer has a large place, several machines, and a 
rge trade, owing to the sliding scale 12 to 15 tons can be raised 
50ft., or 30 tons 25ft., every working day throughout the year for 
the same money, and in certain cases even more than this can be 
done. Now this is a very low rate and represents ae | @ maximum 
charge of about 1}d. to a minimum of 3d. per 50 foot-tons of 
actual useful work accomplished in weight of goods raised. 
Expressing the cost of the power in this way is, however, by no 
means to state the whole advantage for lifting —— when 
compared with other systems, for this reason—the cost of the 
hydraulic power is almost the only expense of working, whereas 
with all other systems the total cost is a very much larger sum 
than is on say, by the cost of the gas in a gas engine, or 
the cost of fuel in a steam engine. 

I had put into my hands the other day a statement which I find 
emanated from the American Elevator Company, a company now 
seeking to introduce into this country a system of passenger lifts, 
which I believe would never have found favour in the United 
States in its present form had high-pressure hydraulic apparatus 
been better known there. This statement was supposed to be a 
careful and reliable examination into the relative cost of different 
systems of power for working passenger lifts. It was as follows :—t 

Report on working hydraulic lifts.—“ * @ com 
parison of the cost of performing a given amount of elevator 
age ice by mae es furnished in Soe ee For 
the purpose o’ ing this comparison, suppose the following 
poe be dealt with, a two elevators or lifts are to be fixed in 
an office building, each of which must travel 80ft. vertically, must 





* A paper read before the Liverpool Engineering Society, by Mr. E. B. 
Ellington, M. Inst. C.E., on January 28th, 1885. 

+ I have been led to refer fully to this statement, not out of any spirit 
of antagonism to the American elevator, which [ believe to be a very 
good one of its kind, but because the figures illustrate an erroneous kind 
of resauming which ia very often adopted om this question.—&. B. E. 
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carry a load of 18 passengers, must accomplish twenty complete 
journeys or trips per hour, and must work ten hours per day; 
that is to say, 7200 passengers could be carried 80ft. high per dey, 
and 7200 passengers could be lowered per day, or in other words, 
14,400 ngers to be handled in one day. If we were called to 
deal with this case we would place a tank at the top of the 
building, giving, I assume, 100ft. head, to which water would be 

umped from a tank in the basement. The hydrostatic pressure 

ue to 100ft. head would therefore be the power. The elevators 
would exhaust the water into the basement tank, and the pumps 
would pump it back again to the top tank, thus using the same 
water over and over again. Therefore the cost of working the two 
elevators would be the cost of pumping the required quantity of 
water 100ft. high, Two elevators doing the said amount of work 
by our system would make it necessary to pump 200 gallons of 
water per minute 100ft. high = 7°3-horse power. This to be done 


10 hours=1 oar Now, compare various ways of doing the required 
—— of gallons per minute, 100ft. high, 10 hours per day. 
hy) Then using 


perate the pump by a 6-horse power gas engine. 
20ft. of gas per Indicated horse-power per hour, the consumption 
would be 2314ft. at 3s.=6s. 11d. (2) Use a Worthington steam 
pump, which would require 876 1b. coal at 188, per ton=7s.; or a 
compound pump, 5841b. coal at 18s. per ton=4s. 8d. (3) Instead 
of using either steam or gas engine, work the pump by the 
hydraulic pressure laid on by the Hydraulic Power Company, then 
pump 84in, plunger; 10in. stroke; speed, 80ft. per minute; area 
of plunger, 56°75in.; hydraulic pressure, 43°51b. per square inch. 
Total hydraulic pressure, say, 2468; one-third frictional loss, say, 
822=32901b. Taking Power Company’s pressure at 700lb. per 
square inch, this would require piston area of 4‘7in., and this doing 
the above duty would use 9764 gallons per day at 2s. 6d. = £1 4s, 5d. 
Suppose = use patent balance ram lifts, so perfectly balanced, 
that you lift only the load + frictional allowance of 33), per cent., 
then required power is 4050 lb.; for frictional loss of 334 per cent. 
is 1350 lb.; making required load of eighteen passengers, or 2700 Ib. 
Pressure being 700 lb., required area of ram is 5‘8in. = diameter 
2}in., but we suppose a ram not smaller than 3in. would 
for 80ft. rise. hen 3in, ram = area 7‘O7in, x length 960in. = 
6787°2 cubic inches = 24°47 gallons x 200 trips per day = 4984 
allons x two lifts = 9788 gallons at 2s. 6d. per 1000 gallons = 

1 4s, 6d.* Suppose we adapt standard hydraulic elevator to take 
power direct from power company. The load = 2700 lb., gear 
— 4:1 frictional loss of 50 per cent. 2700 x 4 = 10,800 + 5400 = 
16,200 Ib. power required, Power Company’s pressure of 700 lb. 
pe ey piston area of 23°14in. Therefore required 54in. cylinder, 
gallons per trip, 20°566 x 400 trips per day = 8226°4 gallons at 
2s. 6d. = £1 Os. 7d.” 

A statement of this sort is really very misleading. On pointing 
this out to Mr. Gibson, the president of the American company, 
he informed me that the report was accompanied by a statement 
that of course the com: m excluded the element of superin- 
tendence, which he estimated at 5s. per ng Now I make the 
relative cost, under ordinary circumstances, in the case assumed 
i the American company, on the basis of equal efficiency in the 

ft, as follows :— 

I.—Work done.—Taking the particulars given in the pn ya 
200 gallons required to be So 7 100ft. per minute = 200,000 
foot-pounds of useful work, or 6-horse power. This actual 
effective , ee makes no allowance *, — in 
pipes or loss in the driving ap tus or pumps. Eighteen pas- 
sengers are taken as being ae te 2700 1b. Work done for each 
complete age 300 gallons 100ft. = 300,000 foot-pounds of 
work. 2700lb. raised 80ft. — = 216,000 foot-pounds of work. 
The efficiency of the assumed lifts is, therefore, say, 70 per cent. 

IT.—Cost of pumping.—(1) The gas engine pro is 6-horse 
power, but this is wanted in water pumped, and allowing for loss in 
pumps, driving gear, and pipes, 9 brake horse-power must be pro- 
vided ; 20ft. of gas pe By amount used per indicated horse- 
power, 30ft. at least will be used for brake horse-power, 9 x 30 x 
10 = 2700 cubic feet at 3s. = 8s, 1d. cost of gas per day. This is, 
however, but a small portion of the total cost. Take the cost over 
twelve months :— 

Five complete days per week x 52 = .. 
Une half-day per week x 52 .. 


260 
26 


286 
Less four Bank Holidays, Good Friday, and 








Christmas Da: 
Full working days 280 
Then— 

£ sd. 
I Pe cel cy.” een oe. ik ak, 0, 
Oil and waste used on gas engine and driving gear .. 15 0 0 
Water to make up waste, &c. .. .. .. «2 «ese 500 

Value of space ied by hinery, 20ft. by 10ft. 

Men . iecer) seh Fae: 36 a> sed, oe? 20 20 0 0 
Wages of hanic in attend Som pee eee ve 7800 
Wear and tear, and be age ge and interest on 

engines, pumps, tanks, and pipes, foundations, 

and other structural work for same, say £600 at 

eer ee ee ee ee 9 0 0 

£321 0 0 


Divide by 280 working days = £1 3s. per day. 


If duplicate pumping plant is peers, the items for rent and 
depreciation will increased by say £10 and £40 respectively, 
raising the cost to £1 6s. 6d. per working day. 
(2) Using steam power.—I will take the coal bill at the moderate 
estimate of two tons of coal, &c., per week, say— Pe 
8. a. 
101 tons per annum at 18s, .. .. .. .. «. «. « © 0 0 
DT WE” Sc ns, cs, eg ise 0 40 5 001 
Bate wen be’ oe a LY yee ai ‘s 10 0 0 
jue space occu engine, er, and coals, 
20ft. by este oe Ss “ ue! Uw “We Tae ee BP Oi® 
Wages of mechanic, at 30s. per week.. .. .. .. .. 78 0 0 
Wear and tear, depreciation and interest on boilers, 
pumps, tanks, and foundations and structural work, 
£600 at 15 per cent. 909 0 0 


Extra outlay in enclosing boilers in fireproof building, 
£200 at 74 per cent. (if this is not done charge for 
CRIN TID RUIN ic cs Se ee HH OO 

318 0 0 
Divide by 280 working days = £1 2s. 9d. per day. 

If duplicate pumping plant is provided as before, £1 6s. 3d. per day. 
(3) Using hydraulic to pump.—This is a method which can 

only be considered advisable in place of altering existing low-pres- 
sure machinery, and is not an economical way of using the power 
for working lifts. A good hydraulic pump will work with 80 per 
cent. of efficiency, ork required, 200 gallons 100ft. per minute 
= 200,000 foot pounds, or 000 lb. at 80 per cent. efficiency, 
divided by 1600ft. head, or 700 ib, pressure water = 9360 gallons 
per day of 10 hours for 280 days per year :— 


Annual charge for power (500,000 gallons and upwards £ s d. 
r quarter are c: at 2s. per 1000 ions).. .. 262 0 0 
off. ed en pes wiren SOs 
occu) iy a ee 10 0 0 
Wages of caperintendent eee ee rts ye 

Wear and tear, depreciation on pump, tank, pipes and 
foundations, £300 at 10 percent.t.. .. .. .. .. 80 0 0 
22 0 0 


3 
Divide by 280 working days = £1 8s. per day. 


* The figures relating to hydraulic balance ram lifts are incorrect, being 
founded on a miscon jon of the arrangement. See m paper on 
“HH ulic Lifts for Passengers and Goods,” ‘“ Proceed Inst. 
Mechanical Engineers, 1882, The economy of different classes of lifts is an 
entirely owe question from the relative cost of various kinds of 





power.—E. . 
t 15 per cent. will not be found too high to cover all re and interest 
fi Boag a 
t 10 per cent. is taken in this case because the proportion of machi- 
Orie mn, eet than with gas or steam, and ite durability much 


— machinery of this character is working to its 





If duplicate plant is provided, the cost will be increased to 


£1 4s. 4d. per day. Se ? 

(4) Using patent hydraulic balance lift, giving the same efficiency 
as the lifts first considered, or 70 od cent., or 200,000 foot-pounds 
of work per minute = 7500 gallons per day for 280 working 
days :— 

£ 8. d. 

pe ae ae eae ee 210 0 0 

Oil, &c., for machinery outside lift .. a Pitas fe 000 

8) occupied ,, ” ow. Ge lest Mao a 000 

ages and superintendence ,, Per ae etry ee 000 
Wear and tear, and depreciation, &c., on £20 (cost of 

SPC Ss se On 00 Ad 00 66 8, 08 200 


se 
co: 
—) 


21 
Divide by 280 working days = 15s. 2d. per day. 
Duplicate supply provided by company by laying on a second 
service raises the cost to 15s. 4d. per day. 

(5) Using standard or other multiplying rope or chain lifts with 
hydraulic power direct pressure, also giving 70 per cent. efficiency, 
same cost of power as above, viz., 15s, 2d. and 15s. 4d. per day. 

I have assumed in all cases that the efficiency of the lifts is the 
same ; the difference between properly balanced lifts of different 
construction is not due to theoretical efficiency, but to practical 
manufacture and good design, and the special type to be selected 
is more generally a question of safety and convenience than of 
relative economy. 

Summary. 


A. Hydraulic power supply directly applied*, per 
WVOUNMO ONT: oc! cis 00! wc! foe) 00 (60 we ee’ se 
B. Ditw, through pumps and tanks, per average day 
Cc. Steam pumping’ plant Mok deci am To 
DD, Gee PURINES TEE... on oe ne 00 00 oe. 08 
Even this is an unfair comparison for the hydraulic power, for the 
ticular case contemplated is one of which there is, I believe, no 
instance in London. here is hardly a single office passenger lift 
which makes 200 journeys a day to a height of 80ft. An extreme 
case is that of two lifts travelling an average height of 50ft., 
making 200 journeys day of ten hours; and if such lifts are 
taken ins of the alto; ether outside case on which the former 
calculations are based, the comparison is still more in favour of 
the Public Hydraulic Power, as it would be also in the case of a 
West-end lift, working eighteen hours a day, double shifts of men 
having to be employed. Taking an average height of 50ft. per 
journey instead of 80ft., all other particulars being the same, the 
comparison of the various systems is as follows :— 


Heeo & 
Cont ® 
Coam 


£ 8d. 
A. Hydraulic power supply used direct, per average 
WORM GET 0. cc cs ce ne oe ce ce ce ce OR OG 
B. Hydraulic power supply used indirectly per average 
a ey ane ae ee ee 
C. Steam engines and pump, per average working ‘<n 
D. Sen snaines and pump, per average working day 1 3 6 


The average cost of power for ——_ well-constructed passenger 
lift from the power mains is only per annum—lifts being very 
seldom constructed to carry more than 15 cwt. = 10 or 12 persons. 
The most efficient lifts are generally admitted to be those at work 
on the high-pressure system. If such lifts are used, and comparison 
made between private pumping plant, with those parts liable to 
derangement in duplicate so as to give in all respects equal facilities 
for working, it will, in most cases, be found that the hydraulic 
power costs little more, and sometimes less, than the interest, wear 
and tear, and depreciation on the first outlay that may be saved, 
and the charges are almost always less than the bare working 
expenses of private plant. Any money, therefore, spent on private 
pumping machinery is wasted, and if paid for the —_— power 
instead would enable the lifts to be worked for several years with- 
out any cost at all. Such calculatiuns as those submitted by Mr. 
Gibson, apart from other errors, omit from consideration the most 
important items of cost where pumping machinery is used, whereas 
the Hydraulic Company’s charge is practically the sole charge.t 
Moreover, it may “ taken for granted that the public will 
willingly pay more for the direct hydraulic power than for either 
gas or steam, or re-pumped low pressure water, as, apart from cost, 
it is so desirable to get rid, where possible, of all machinery, and 
consequent noise, dirt, and general inconvenience. At the same 
time the scale of charges adopted for the pwn is so low that in 
almost all cases of lifting machinery it is cheapest, apart from the 
other advantages of using the public supply. There may be special 
cases in which the economy is not in favour of the Public Hydraulic 
Supply; but these cases are very rare, and I have not yet come 
across any building, large or small, in London, where any lifting 
had to be done, in which the hydraulic power as supplied by the 
company, with machinery — adapted for its use, was not the 
most economical power. have also found numerous cases in 
which considerations of economy in cost of power were secondary, 
the main question being to obtain machinery occupying little space, 
rapid in action, and being no nuisance to neighbours or owners, 
either by reason of smell, noise, vibration, or heat and risk of fire. 
Then I would add another word about such comparative calcu- 
lations as I have mentioned. They are estimates only. When an 
hydraulic crane or hoist is made, it is a very difficult thing to use 
much more power than ought to be used. Every hydraulic 
machine may be considered as a water power meter in itself. 
But with steam engines or gas engines the consumption of coals 
or is a very variable —— One set of lifts about to be 
a. from the power mains in London for £200 per annum now 
cost, I have been informed, about the same sum for gas alone. 
Sir Frederick Bramwell, F.R.S., in his recent inaugural address as 
President of the Institution of Civil Engineers, mentioned that out 
of six tests of steam engines of various powers taken at random 
working in Birmingham, the coal consumption per I.H.P. amounted 
to from 9} to 27 lb., and the average was about 18lb. We have 
found in Hull, where steam is — by the Hydraulic Company 
to a few consumers, that, applied to pumping high-pressure water 
into the mains and used hydraulically, the same amount of steam 
will produce four times as much revenue to the company as if 
applied to work steam engines. When the steam engine and boiler 
are once obtained, waste of coal is not felt much by the ordinary 
small consumer, but if the steam is supplied and charged for by 
meter, only a very low rate can be paid by the consumer to com- 
pete with his own production, owing to his wasteful use of what is 
supplied. This is well illustrated by a comparison of the charges 
proposed in Birminghem for supplying power by compressed air 
with the charges for hydraulic power in London. 

Actual results obtained in London.—In London this question of 
relative economy and aeaioes has been settled in favour of the 
public hydraulic power in the first year of its supply. There were 
a few machines at work before the end of 1883, but the main 
engines were only started in the autumn of that year, and serious 
work did not begin until December, 1883. The number of 
machines working from the mains in January, 1884, was thirty- 
one. The number at present is 155, and the number contracted to 
be supplied is considerably over 200. This is a far more rapid 
result than we had anticipated, but its full significance is only 
to be i taking into account the various purposes 
for which the power is used, and its relation to previous sys- 
tems in use. I should say that so far there has been no 
attempt to supply the power on any large scale for continuous 
driving of mi . Llook upon this as a future development 


of such undertakings when the improvements being effected in 





s “on power can be applied direct to either ram or suspended lifts,— 

+ They assume also that the machine is worked constantly to its 
maximum — This is never the case even for a single week, much 
less over twelve months. The cost of the public 


is reduced in pro- 
on to the diminished use—not so the cost of working private pump- 
plant.—E. B. E. 
¢ The normal rate of increase has been from two to three per week 
since the commencement of supply.—E. B, E. i 





high-pressure and variable power rotary hydraulic machinery have 
been perfected. In one well-established instance it sy been 
shown to be practicable and economical, and the hydraulic system 
was adopted after a careful inquiry into the cost of gas and steam. 
The charge in this case for hy raulic power was recognised as being 
in itself higher in amount, but the trade dealt with materials of 

ighly bustible character, and the saving of insurance, the 
reduced » wear and tear, and the convenience, turned the 
scale in favour of  ermcipye” mtd 3; the proprietors have not at all 
regretted their decision. y consumers, after a few months’ 
experience, have put down further hydraulic plant, and, as you 
will have aattend from the particulars I have given, every known 
system of power has been already superseded by the public 
hydraulic system, notwithstanding the cost of the alterations. In 
case it may be thought that special inducements have been held 
out to secure such test cases, I may perhaps be allowed to say that 
the scale has been rigidly adhered to, and considerable amounts in 
addition to the current charges are being paid for the extension of 
mains to buildings situated at such distances from the existing 
mains as without such additional charges would make the return 
on the capital expended unremunerative for single consumers. 
That the rate of charge for the power from the point of view of 
the public is not excessive is thus shown, and that the power 
can remuneratively supplied at these rates is proved by 
the fact that the company is already working at a profit. 
Notwithstanding the regular increase of the number of machines 
at work during the autumn and early winter, there was no increase 
in the ee to speak of, while the general irregularities 





of supply are by no means so marked as in Hull. The largest 
business in the city of London is done in the early spring and 
autumn, but as the trades are more varied than in Hull, the 


irregularities are not so great. The full effect of the large increase 
in the number of machines will not be seen until about six weeks 
from the present time, when I confidently anticipate a considerable 
increase in the demand on the mains. To meet the e 
demand a third set of pumping engines has been erected at Falcon 
Wharf.* The inference I draw from this is—if, after all averaging 
elements in a public supply of power are taken into account, there 
is still this great variation in the supply, how great must be the 
waste, when each user of power is his own producer, and how mis- 
leading are figures based on such machinery being used up to the 
maximum during the whole year, such as so much cost ‘pe day, or so 
much per horse-power per hour. Such machinery as I am referring 
to is never worked up to its maximum capacity for any length of 
time. One word as to electric lighting in this connection. Weare 
making experiments for using the power for this purpose. I am 
confident that the power will be ely so used, but when it is 
considered that in p of business the ordinary number of hours 
in which the electric light is needed does not exceed 400 or 500 
hours in the year, it will easily be seen how very important an 
element in the production of the power is the cost of the machinery 
used, and the rent of the space occupied by it. In fact, storage of 
some kind seems to an essential to y- If storage is 
used, hydraulic power can be applied at present without difficulty 
and cheaply by the use of hydraulic engines to drive the dynamos. 
For continuous use the hydraulic power can be very cheaply 
supplied, probably as cheaply as gas, and with a much more 
certain cost, but for electric lighting involving the use of large 
amounts of power at very infrequent intervals, as in the city of 
London, it will be found that rates as high as 6d. per horse-power 
per hour of actual work would have to charged, and in many 
cases could be profitably given. The paper was illustrated by a 
number of diagrams and models 











ERECTION OF A CONCRETE BrincE In OnE Day.—The firm of 
Zurlinden and Co., of Aarau, having constructed a canal in con- 
nection with their works about two-thirds of a mile in length, were 
obliged by the town authorities to bridge it in two places. This 
they did by means of segmental arches of cement concrete, con- 
structed to the designs of Professor Tetmajer, of Zurich. The 
dimensions of the arches—Proc. Inst. C.E.—are:—Span, 39ft. 4in.; 
rise, 6ft. 6fin.; thickness at crown, lft. 7in.; thickness at abut- 
ment, 3ft. 34in.; thickness of abutments, Yft.10in.; width of road- 
way, 13ft. 14in. The foundation of both abutments is on fairly 
good gravel, at a depth of about 5ft. below the springing. Span- 
dril walls are carried up to the level of the roadway, and 
surmounted by an iron hand rail, the space between the spandril 
walls being filled in with gravel covered with ordinary road 
metalling. The total weight of the structure between the abut- 
ments is 194 tons, or, including a live load of 300 kilogs. per square 
metre—61‘5lb. per square foot—211 tons. ‘The first bridge was 
erected in two days in June, 1884, the two abutments being formed 
on the first, and the arch and spandril walls on the second day. 
The bridge was brought into use after standing for about two 
months, and has been in constant service ever since for heavy- 
wheeled traffic without any sign of settlement or cracking. On 
the 9th of October the second bridge was completed between 
6 a.m. and 6 p.m. by sixty-five men. The concrete was mixed in 
accordance with the recommendation of Professor Tetmajer, as 
follows:—The cement and sand were first mixed dry, then the 
gravel added, water being gradually added during the mixing in 
such quantities that when the punning of the concrete was com- 
pleted a thin film of water showed upon the surface. The concrete 
was mixed as follows :— : 





Pounds of 











Cement Sand | Gravel | cement per 

vol. vol. vol. | eubie yard 

|of concrete. 
Abutments.. .. .. 1 3 7 | 837°2 
"a eee ae 1 2 | 4 | 505°S 
Spandrils | | 421°5 





The cost of such a bridge is given as— 


Excavation 50 cubic metres (65 cubic yards) at 1d... 

Concrete, including centreing, &c., 80 cubic metres 
(104 cubic yards) at 25s. .. .. ae a 

Filling-in over arch, forming road 

Iron hand railing .. .. .. .. 








* These anticipations have been realised, as will be seen from the 


subjoined record of the work done in the first quarter of the current 
year.—E. B, E. 





Date Gallons pumped per No. of machines 
P week, connected, 
Jan. 4th 419,702 .. —— 
” 7th _ es . 145 
ee | pie 471,125 .. aes 
” 18th 494,832 .. = 
oo ie Saclay . 152 
» 29th 517,368 .. = 
Feb. lst 514,579 .. oo 
2 4th as —_ oe ae et La eee 
” 8th o) SAAMNB esc crl iia ee 
» 15th MRGEG 65 wai; ae! ae 2a 
seen Ser ke . 161 
» 22nd 495,567 .. _ 
March Ist . 551,640 .. —— 
eee FR a te . 168 
i 528,185 .. = 
” lth . 526,123 .. —— 
” 18th . . _ ee - 168 
” 22nd . 552,624 .. a 
» 29th 572,756 .. ee 
April ist ue" “mn” os ge bee. be 06, ae 
Total quantity pumped.. .. - 6,695,144 gallons, 
» ° accounted for -- 5,636,400 os 
” notaccounted for .. .. we 958,744 yy 
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Boiler plates are in dull sale, and the mills are very irregularly | The attendance was only small, and with the near approach of the 
AMERICAN NOTES. employed. Messrs. E. T. Wright and Sons quote for the new | quarterly mee there was na‘ ly & disinclination to enter 
(From our own Correspondent.) quarter their ‘‘ Wright” qualities as:—Boiler plates, £8 and | into any transactions beyond small purchases for pans imme- 

th. upwards; sheets, singles, £7; doubles, £7 10s.; lattens, £8 10s.; | diate requirements. For pig iron the ing continues extreme 

New York, March 27th. : ei it ‘ pee | 

Tx ae ee A f actual | 2OOPs, £6 5s. per ton. Their ‘‘ Monmoor ” boiler plates are £8 10s. ; small, with the leading makers of local and district brands st 
. E placing .—— e European account because o wating | Monmoor singles, £7 10s.; and Monmoor hoops, £6 15s. per ton. | quoting about 40s. to 40s. 6d., less 2}, for forge and foundry quali- 
and threatened hostilities ————— Eastern — ufacturing | The galvanised corrugated sheet trade is not active, and makers | ties delivered equal to Manchester, and in the ordinary ‘way of 
88 agony qn Fag 4 a tig <a 4 are on only partial production. It is as to prices rather than | business these are the minimum prices at which brands 
interests as to the probable re P ennsy‘vania | demand that complaints continue loudest ; £11 10s. is this week | can be bought. When, however, there is anything like a large 


mill has just been started on a vy order for armour-plates. 
One concern started up manufacturing pumps; two or three 
others ts. i concern has received an order for 


kind or another are about bei 


me ise of one ki placed here en 
export account. The lumber interests are also | forward to 
hostilities, because 


an pee demand in the event of Eu 
of the known fact that much of the British lumber supply would be 
therefore cut off. The American markets are in great need of an 
outside demand, and have every necessary facility for meeting a very 
large demand without affecting prices materially. The spring trade 
is at hand, and a better feeling prevails in all commercial circles. 
Agents for southern furnaces are pushing negotiations for crude 
iron p. Soe terms oo Seaems and large contracts will be 
placed during April. Pennsylvania companies are shading prices 
slightly where large orders are wanted, but at present standard 
irons are selling at 17 dols. to 18 dols. for foundry, and 15 dols. to 
15.50 dols. for forge at tide water. 

In view of the uncertainties as to the summer demand a great 
many requirements are being held back. Steel is steadily gaining 
oo and to-day’s reports from the ~ ed show — — 

iron making capacity is very scantily supplied wi ers, 
Tron and steel nails are in active demand. Large orders for steel 
rails are in negotiation for 26 dols. to 27 dols. Old material is in 
active mest, but the prices are above buyers’ views. Small 
arrivals of foreign iron are to be noted, and until freight rates are 
more fa le business will be light. The volume of business, 
as by the Clearing House Association, shows a little im- 
at ne lng medion sy + hy eatbngetegen © 8 wen 
quieting down, no serious disturbances are probable excepti 
in the Western iron trade. The steel mills are sati i 


estern Pennsylvania a strike of 10,000 miners is in progress, 
and a coal famine is threatened notwithstanding the utilisation of 
natural gas in that locality. The miners of Western lvania, 
i irginia, numbering in all between three and four 
thousand, are endeavouring to agree upon uniform rates for mining 
in order that the employers may be deprived of the advantages 
heretofore possessed to work one region against another; all 
previous efforts in that direction have failed. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE April quarterly meetings this week have been but tame as 
regards the amount of business transacted. The attendances have 


have not seemed to have many shippi 
price. Still in some directions a m selling 
taken place, and more contracts will doubtless be booked in the 
e 


‘from their works machinery for another sea-going to 


weg oe or three weeks. 
At Wolverhampton yesterday—Wednesday—the Lilleshall Iron | Madras 


uoted as a fair average for 24 gauge bundled delivered Liverpool, 

13 10s. for 26 gauge, and £15 10s. for 28 gauge, but these figures 
are a than are being generally got. 

At Birmingham to-day the prices announced in Wolverhampton 
were confirmed in every particular. The market was much un- 
settled by the news of the outbreak of war, and the telegrams 
were ly scanned. The effect was to render sellers cautious 
and slightly firmer in price, and buyers were unable to secure the 
acceptance of far forward offers. Generally speaking, however, 
there was but little business offering. Marked bar makers reported 
trade never before so quiet. 

The coal trade does not improve. Yet the colliery owners upon 
Cannock Chase have for the present decided to pomeene the notice 
for a reduction in wages. ices in Staffordshire are very low. 
Forge coal varies from 5s. to 6s., and on to 6s. 6d. for best sorts, 
= furnace coal 8s. to 9s., and 10s. nominal for Earl Dudley’s 
product. 

The colliers are professing to keep up a show of righteous 
indignation concerning the refusal of the employers to meet as 
delegates, to discuss any propositions as to a new sliding scale, the 
previous members of the Conciliation Board. Ata meeting held 
at Brierley Hill on Monday a resolution was passed “ refusing to 
appoint a delegate to meet the employers, on the ground that the 
masters had refused to receive their paid representatives.” Such 
resolutions are idle. The real fact is that the employers do not 
want to discuss a scale at all. They have solicited the appointment 
of no delegates. Therefore the men have no need to talk about 

- to - 


appoint. 

The Government have just lately placed in Birmingham a good 
order for engines for torpedo boats. It has fallen to Messrs. G. 
Bellis and Co., of the Ledsam-street Works, and is for five sets of 
machinery. The engines, specially designed for lightness and quick 
running, will each have to develope 1000-horse power on trial, the 
boats—125ft. in length—being » oe sa to go about 20 knots. 
These boats will be fitted with two revolving turrets, to carry four 
Whitehead fish’ torpedoes, and will also be provided with machine 
guns and one or more of the new six-pounder quick-firing shoulder 
guns. Theyareintended to keep the sea witha fleet, and to act against 
@ hostile fleet as ordinary torpedo boats, or to hunt the smaller 
torpedo boats of an enemy. Messrs. Bellis are now — 

‘0 boat, 
about 1400-horse power, which is the largest boat of ‘ab clone yet 
built. They have also in hand machinery for a number of the 
large-sized fast-running service pinnaces used as vedette or torpedo 


ts. 

The bridge and girder industries have good contracts in hand, 
both in respect of colonial and home requirements. Some new 
orders have just been booked in the last branch. Messrs. Ward 
and Co., engineers, Great Bridge, have obtained the contract for 
over 1300 tons of cast and wrought ironwork uired for bridges 
and stations on the Lancashire and Yorkshire Railway. 

Messrs. Firmstone Bros., of Stourbridge, have secured the order 
for the large cast iron pipes required for the extension of Kidder- 
minster tion Waterworks. Mr. Geo. Law, Kidderminster, 
has taken the contract for the construction of the covered reser- 
voir, culvert, sewer, and flushi 


chamber, needed in connection 
with the same work. The value of this last contract is nearly 
£12,000. 





and ironfounders note with satisfaction the continued 
buying on behalf of Indian railway lines. The needs of the 
Railway, in respect of cast and wrought iron cylinders, and 





Company, SI 
of 80s. for cold-blast pigs, and 60s. for 
example was followed » the Staff 
quotations, however, were only nominal. 
of hematites imported from other districts vents more 
than 55s. to 57s. 6d. being i last qualities, 
and even at these figures sales are not by any means 
Hematites themselves were quoted 55s. for Barrow grey forge, 
for Tredegar No. 3, and 54s. for Tredegar No. 4. In actual business 
less money was wy accepted. Some local buyers said 
that they could purchase hematites, though not of the brands 
eo 
jum common quality pigs varied greatly in price. 

42s. to 40s. was about the average for native second-class sorts, and 
36s. 3d. to 35s. the average for third-class qualities, yet occasional 
sales of the last-named were talked of at less than 33s. The 
Spring Vale make was quoted at: Hydrates, 52s. 6d.; mine, 45s.; 
and common, 37s. 6d. The Willingsworth brand was quoted at 
40s. By limiting the output native makers are doing their best to 
keep stocks from ly as 

Second-class pigs Midland districts were in great supply. 
a, were priced at 39s, to 40s. delivered to works, 
though I of sales at onsen, | wa Derbyshires were quoted 
at 4ls. to 42s., the Westbury—Wilts—brand at 41s., and ‘North 


Stafford d pigs at 42s, 

The finished iron market was tame all round. In consequence 
of the holidays numbers of the works are this week standing. 
Marked bars were in Wolverhampton, as I last week 
intimated was likely, without alteration for the new quarter, upon 
the basis of £8 2s. for the Earl of Dudley's make, and £7 10s. 
nominal for those of the other “list” houses, who are now very 
few in number. 

The list of William Rarrows and Sons stands as £7 10s. for bars, 
£9 for best, and £10 for double best. Best chain bars are £9; best 
~~ bars, £9 10s.; best angle and tee iron, £9 10s.; best chain 
bars, £10; ordinary plating bars, £8; and double best swarf rivet 
iron, £10 10s. Hoops, from 14 to 18 w.g., are £8; best hoops, 
£9 10s.; best matched slit rods, £9 10s.; second best, £8 15s.; 
double best charcoal slit horse nail rods, £16 10s.; and double best 
rolled ditto, £18. Strip, fender, and plough plates, to 14 w.g., are 
£9; and best ditto, £10 10s. 

Boiler plates the same firm quote as:—Ordinary, £9; best, £10; 
double best, £11; treble best, £12; extra treble best, £15; and 
best , £19 5s. Sheets to 20 w.g. are nominally £9; 21 to 
24 g., £10; and 25 to 27g., £12. 

Messrs. N. Hingley and Sons’ bars are quoted :—Netherton 
crown best, £7 10s.; Netherton crown best horseshoe, £7 10s.; best 
rivet, £8 ; double best plating, £9; double best crown Netherton, 
£8 10s.; treble best crown Netherton, £9 10s. These bars applied 
to rounds and squares jin. to 3in., and flat bars lin. to 6in. gles 
were 10s. per ton extra, and tees 20s. per ton extra. 

Capital branded bars for export were to be had from first-class 
firms at £6 10s. Medium bars were abundant at £6, while common 
were £5 10s. down to £5 5s. Common hoops were £5 15s. down to 
£5 10s. Sheets had a wide cm end ee Oy makers of ordi 


nom q 
hot blast, and this 
ire makers. The 

The competition 


merchant and galvanising sorts com of the low rates whic’ 
in many cases they are compelled to accept in order to get business. 
Merchant es were £6 10s. per ton upwards, galvanising doubles 
were £7 to £7 5s., and lattens £8 to 5s. Makers of stamping 
and working-up sheets were in a position to command firmer prices 
than most people. Certain of are experiencing a good 
American, colonial, and continental demand. Competition is also 
less severe in this than some other branches. Working-up 
qualities were quoted £10 to £11; stamping sorts, £12 to £13; and 
——> £15 per ton. 
ere is a pretty good business being done in respect of shoe and 

tire iron. Actual Gedere are limited in pasie on tee Tomy Sut 
inquiries are coming in with some ity. bridge 

ar suds tos peal enotamaie tO ee. Channel bars 

ve lately shown more numerous inquiri 





ht iron cylinder braci for bridgework, should mean busi- 
ness for this part of the vem ag ; and so, too, should the require- 
ments of the South Indian Railway Company. This line is 
mae 3 heavy quantities of iron fish-plates, fish-bolts and nuts, 
wrought iron tie bars, and split cotters and gibs, together with 
other work. 

The contract for the supply of sixteen miles of cast iron pipes 
to the South-West Suburban Waterworks Company ought to prove 
a good thing for some foundry firm if the competition does not 
ruin the price. 

A fair share of the enquiries for railway and road-making tools 
lately in the market from the War-office has been secured by 
Cannock . They have been most successful in the com- 
petition for the axes. A portion of the spade and shovel contracts 
are believed to have been placed with East Worcestershire makers. 
Wire reels, with sheet iron drums, for field telegraph service in 
connection with the operations in the East, are being turned out 
in Wolverhampton. At Cradley Heath, near Brierley Hill, a 
Government order for 120 tons of torpedo boat-rings has just been 
placed. Certain other wrought iron work needed for Government 
garpenes, which has been offered by middlemen during the last 

‘ew days, has had to be declined by the manufacturers solicited, 
because oe} the impossibility of executing it within the short time 


prescribed. 

The employers in the nut and bolt trade have now formally 
given fourteen days’ notice to their workpeople for a reduction of 
10 per cent. in wages. They announce, however, that the old rate 
of wages will be restored immediately the necessity for reduced 
prices is removed, should the Operatives’ Society even yet be 
successful in getting all the masters to join the e Association. 
The notice affects about 1000 men in the South Staffordshire 


district. 

On Wednesday an inquiry by the Local Government Board took 
place at Oldbury in pect of an application by the local 
authorities for power to borrow £12,000, to enable them to pay off 
£10,600 which is still due upon their purchase of the gas under- 
taking from the Birmingham Corporation, and upon which they 
entered some three yearsago. The inspector stated that he would 

the evidence to the Department. 

quarterly meetings of the North Staffordshire Coal and 
Tronmasters’ Association, held at Stoke last week, elicited a 
general concurrence of opinion that busi continued in an 
unsatisfactory condition in all its branches. Prices had become 
so low as to be in many cases positively unremunerative, and 
it was intimated that it was quite within the probabilities that 
unless an alteration for the better took place, some of the iron- 
works would follow the example of certain of the collieries, and 
cease operations, 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business, both in the iron and the coal trades of 
this district, has during the past week been to a very large extent 
practically in abeyance, owing to the Easter holidays. Engineering 
and ironworks have in many cases been — for ee 
portion of a week, and many of the collieries only on Wednes- 
day got again into full operation. No doubt the ewe depression 
existing in nearly all branches of ind has the effect of 
inducing a longer stoppage than is usual in Lancashire at this 
season of the year, Whit week being generally reserved as the great 
holiday of the district, and it is with no more 7 prospects 
that work has been resumed after the holidays. There is still a 


arta J feeling of uncertainty and of want of confidence in the 
uture, which keeps what business there is doing down at the hand- 
to-mouth level which has characterised trade for a considerable 

time past. 
In the iron market there was but an indifferent resumption of 
Manchester ’Change meeting on y 


business at the usual 





order to be placed, prices in wn 4 cases are to a considerable extent 
a matter of bargain; and although the low-priced brands are 
perhaps not being pushed at figures quite so far below the current 
rates for the leading brands, one or two of the furnaces having 
been blown out, they are still to be bought at 1s. or even 1s, 6d. 
per ton below the figures quoted above. 

Hematites still meet with practically little or no demand in this 
district, and good foundry qualities are to be got at about 52s, to 
52s. 6d. per ton, less 24, delivered equal to Manchester. 

Some of the manufactured iron makers continue to report orders 
coming forward rather more mess Hi but it is still only at very low 
prices that business is at all possi je, and £5 7s, 6d. for good Lan- 
cashire ard North Staffordshire bars, delivered equal to Manchester, 
remains about the average basis of quotations, 

Ironfounders report trade as extremely quiet, and so keen is the 
competition for any work given out, that it is difficult to see what 
vee margin of profit there can be on the prices that are quoted. 

ugh castings for constructive work have been taken, for delivery 
into the Manchester district, at under £4 per ton; ordinary cast 
iron columns are to be got at from £4 10s. to £5, and ordinary cast 
iron pipes at £4 5s, to £4 7s. 6d. per ton. But even with prices 
cut down so excessively low as those quoted above, orders are 
only given out with hesitation, and work is placed out from hand 
to mouth, evidently in the expectation that, as it is required, it 
may be got at even still lower prices. 

In the engineering trades there appears to be some slight improve- 
pe 80 Aung ys ap dere is pnp peed a one ~ el —monggonr 
of industry. er more activity is repo’ in shipbuilding, an 
in the Barrow district a considerable weight of work has been 
given out. L tive builders are kept busy, and the leading 
machinists are well supplied with work, in one or two instances 
for a considerable time forward. Tool makers, although not so 
well off for work as they were, are, as a rule, fairly employed. 
The general engineering trades are, however, but moderate, and 
stationary engine builders are very indifferently employed, and in 
the colliery districts they are very badly off for work. In e Man- 
chester and Salford districts @, as a rule, keeps fairly s 3 
in Bolton, Oldham, and Rochdale it is fairly good; but in the 
Liverpool district it is still only indifferent, whilst in such mining 
centres as Wigan and St. Helens it is bad. 

power which will 


A considerable portion of the boiler and engine 
be ired at the Inventions Exhibition is being “ey? Ld 


required 
Messrs. W. and J. Galloway and Son, of Manchester. 

boilers 
are 


tion to the double compeun — and the two Gallowa 
which were put down for the Health Exhibition, and whi 
being retained for the Inventions Exhibition, two more Galloway 
boilers have been put down alongside to supply steam for the 
Western Galleries, and three boilers of pete = le oy 28 by 7— 
together with a new type of su engine which has been 
jally built by Messrs, Galloway, are being put down in the 
orth Court to supply steam and power for the South Galleries, 
The five new boilers have already been delivered, and the engine is 
“> oo in vg course of > present week. : . 
e Bridgewater Navigation Company is i ‘orward the 
improvement of its waterway, cotehtitending aS Ship Canal 
project, which, if it succeeds, will render useless the new works 


ing 
engaged on the work of building a new weir at Modewheel, and of 
cutting a new channel between the south-west end of the race- 
course and the Modewheel Mills. The width of this canal, as 
staked out, is 28 yards, and its length about 450 yards. It will 
effect a saving in distance between the old and new courses of 
about half-a-mile, and when completed it is intended to fill up the 
old river course. The land for the new course, it may be aided, 
was bought by the Old Quay Navigation Company as far back as 
1868, when it appears to have been the intention of that body to 
proceed with the work. 

In the coal trade the continued cold weather keeps the house- 
fire classes of fuel moving off freely, but for all other descriptions 
there is only a poor de Common round coals seem 
to become more of a drug than ever, and — fuel is, with the 
exception of some of the better sorts of slack, generally plentiful 
in the market. ‘The strike in the Yorkshire district is, however, 
for the time being helping to keep prices steady, and except that 
where common round coals accumulated in stock under load, they 
are pushed for sale in bulk at very low figures. Prices at the pit 
mouth remain about as under :—Best coal, 8s. 6d. to 
7s. to 7s. 6d.; common coal, 5s. 3d. to 5s, 6d.; burgy. 
and slack, 3s. to 4s. per ton, according to quality. 

Shipping has been very quiet during me week, and although 
for good qualities of steam coal 7s. to 7s. 3d. per ton is still quoted 
for delivery at the high level, Liverpool, or the Garston ) 
there are inferior sorts offering at 6s. 9d. per ton. 

For coke there is a fair demand at about 9s. to 10s. for good ordi- 
nary qualities up to 12s, and 13s, per ton for the best local makes 
at the ovens. 

Mr. Ellis Lever’s recent alarmist letters with reference to the 
rapid exhaustion of our coal supplies, and his proposition that a 
small export tax should be put on shipments to foreign countries, 
has given rise to a good deal of correspondence in the local press, 
and Mr, Ellis Lever has found several supporters in the views he 
has set forth. Mr. Thomas Newbigging, the well-known 7 engi- 
neer, however, ridicules the idea that this country is likely to 
suffer from a scarcity of coal supplies, which he contends are w gon 
tically inexhaustible so far as our coal measures are concern: , but 
which, if need be, could be readily drawn from other countries or 
replaced by other substances of which we have an abundance. As 
to seeking a remedy in an export tax, he condemns such a policy as 
only tending to cripple our resources, and as certain to inflict a { 
on the country far greater than any benefit which might be derived. 
That the collieries of this country are at present drained of 
an enormous output at prices which practically leave no return for 
the capital invested in mining admits of no question; but the real 
evil lies in the excessive development of mining en , and 
this will have to work out its own remedy, as over-speculation in 
other directions has had to do. 

Barrow.—The demand for hematite pig iron is quiet in all 
departments, and were it not for in sales on steel i 
account, there would be nothing doing, practically speaking. This 
increased business is mainly due to the fact that makers of steel 
are more fully employed, and that they are consuming larger 
eee of hematite pig iron in consequence. Stocks are largely 

eld all round, and remain very large on all hands; there 
is, in fact, no diminution in stocks, although the output has been 
redu Prices are easy at 44s, for No, 1 Bessemer ; 43s. 6d., 
No, 2; 43s., No. 3, net at works, with 1s, advance on these prices 
for forward deliveries, Steel makers are rather more fully em- 
ployed than they have been, both in the rail and merchant de; 
ments, and there is a fair trade doing in jal steel, for which there 
is a growing request. The works in this di have been ey 
fitted out for a good trade in special qualities of steel, and the 
is growing, as the output of mild and hard qualities of steel is on the 
increase, and the consumption in like ratio, inasmuch as this 
class of metal is in increasing demand on the part of consumers, 
who are using it for — which at one time were confined to 
finished iron, Shipbuilders are fairly employed, although not 
actively employed, and one new order—that of a cargo 4 
steamer—is reported. Iron ore and coal quiet. Shipping more 
actively employed. It is expected the tramways of w will 
be opened next month, and the new high level bridge is fast 
approaching completion. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tue quarter! of the Cleveland 

fron was held at Aiddlersroseh on roe 
day last, but 
the still slack state of trade, the attendance was 
but small. There was not a single exhibit of any 
kind, and scarcely any visitors from other districts 


were t. Neither buyers nor sellers showed 
any tion for business, and few sales were 
may be said to be the same as last 


week. Merchants offered No. 3g.m.b. for prompt 
delivery at 34s, per ton, whilst makers asked 
84s, 8d. to 348, 9d. The mills and forges through- 
out the district have been standing during the 
feogh bron oe fallen otf tae pesos taming 28 
orge allen off, the p ai 
33s, 3d. to 33s. 6d. per ton. 

There is no epg Ae warrants, The price 
stands ney = . 9d. per ton. 

There is very little activity apparent this week 
in the manufactured ironworks, The deinand for 
ship plates and bar iron has, however, slightly 
improved of late, and prices are somewhat firmer 
than they were. Ship plates are £4 15s. to £5 

r ton, according to 

4 128, 6d. to £4 17s. 6d., 
£4 17s, 6d. to £5 2s, 6d., all free on trucks at 
makers’ works, cash 10th less 24 per cent. 

The Cleveland ironmasters’ statistics for March 
were issued a few days since. They show that 
the total make of pig Tee of all kinds was 208,644 
tons, being an increase of 28,321 tons when com- 
pared with February. The stocks of pig iron in 
the whole district amounted to 389 tons, 
being an increase for the month of 11,517 tons. 
The [gwd of pig iron from the Tees amounted 
to 69, tons, and of manuf iron and 
steel to 36,486 tons. The principal items in the 

iron reports were as follows :—Scotland took 

,306 tons; Germany, 10,743 tons; Holland, 
7244 tons; France, 6010 tons; Wales, 4945 
tons ; and Spain and Portugal, 2430 tons. The 
stock of pig iron in Messrs. Connal and Co.’s 
iddlesbrough at the end of the month 
was 50,832 tons, being a decrease of 130 tons 
since the end of Fe 4 

The accountants’ certificate, issued in connec- 
tion with the ‘Northumberland miners’ sliding 
scale, was published on the 3lst ult. The average 
net price of coal for the three mon 
ending Fe' 28th was 4s. 10°56d. per ton. 
The of underground workmen and banks- 
men will in consequence be reduced 1} per cent. 

It is stated that an order has just ye 
with a shipbuilding firm at West lepool for a 
very large well-deck steamer. It will be built of 

, and have 3500 tons dead weight capacity. 
It will be fitted with triple expansion engines. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

WHILE I write the last of the notices given to 
the miners is expiring. Earl Fitzwilliam’s col- 
lieries at Elsecar and Stubbin will remain open 
some time after the others are closed, weieg Se 
his lordship’s notices having only been served last 
week. There are now nearly 40,000 miners 
“out,” and the women and s add several 
pom = that ek ox io - 
em’ ° ery little anxiety, singularly 
pee a interest, are ex about the strike. 
It has been fixed to fall at a time when the 
men usually take a few days’ holiday, and the 
coalowners who are ironmasters have the 
stock- on.” In this —— strike will 
fit in nicely. Probably the ter holidays, 
lasting longer than usual, will be followed by 
stock-taking in several instances, and in this 
way three weeks will be covered. Then, with 

a week to complete the month, it is believed 
the colliers will be to return to their 
work on the masters’ terms. Several coalowners 
have advanced the price of household coals by 
6d. to 1s. per ton, but this rise in prices is not 
general, being confined to colliery —— 
who have only small stocks and wish to make 
the most of them. At several pits the men are 

ones of going back to work at the 
reduction e employers say that the 10 per 
cent. reduction will enable them to secure more 
contracts, and that they will thus be able to give 
the men increased work, so that practi they 
= benefit by what at first sight looks an 
iction. 

The Barrow Steel Company, which has large 
collieries at Worsborough, near Barnsley, has 
joined the movement for a reduction of wages. 

ts notices were served on Tuesday, to the surprise 
of the men, who did not anticipate the step. The 
company raises about 1000 tons of coal per week, 
and employs about 1000 hands. It has just 
recovered from a strike of considerable duration, 
and as the company depends upon the megenne | 
coke ovens for a supply of coke for its s 
works at Barrow, it must have been driven to 
risk another strike by nothing short of what 
another coalowner hus termed “the irresistible 
pressure of circumstances.” 

Derbyshire now follows the lead of Yorkshire 
in the matter of the miners’ The leadi 
collieries are now serving their notices, whic 
all expire a fortnight and a month after those in 
the adjoining county. 7, the latter 
date the strike in Yorkshire will over, and its 
decision in the one coal-field will rule the other. 
At one Derbyshire colliery the miners are stated 
to have consented to the reduction, and I hear 
that at two large collieries in this district the 
men are wishful to arrange the difficulty amic- 
ably. An offer to settle on by he mare 
cent, would at once be accepted by the men, but 
the coalowners will not hear of it. 

At Thorncliffe and at Parkgate the ironworkers 
have received notice. This, I learn on inquiry, is 
simply a precautionary measure taken the 
companies to protect themselves, lest supplies of 
fuel should run short. The engine fitters and 
turners employed by Messrs. Newton, Chambers, 
and Co. at Thorncliffe have received notice that 
their wages would be reduced 2s. per week. Some- 
time ago the firm advanced wages to that amount, 
and now the depression demands its withdrawal. 
The Holmes furnaces, near Rotherham, have been 
blown out, and the men dischi » owing to 
yap] of the pig iron trade, and the expected 
falling off in the coal supply, 


owing to the Easter holidays and | 2U' 


specification ; les 
and pore ly Frida 





A few quotations will be fabeaaeting fer futune the 


reference, At present South Yor! 
easily obtainable at the following rates:—Silk- 
stone best house, 9s. to 10s.; second-rate sorts, 
for which — are more frequent, 7s, to 98.3 
6s. to 7s. 6d.; slack, 38. to 6s. per ton—all 
at pits. The house coal obtained from the 
Barnsley thick seam is now quoted from 8s, to 
9s.; nuts, 5s. 6d. to 6s.; and smudge, 2s. to 4s. 
per ton at the pits. Pig iron is at the lowest 
ag reached since before the boom of 1879; and 
the manufactured iron trade the quotations at 
works are:—Angles, ordinary, £6 to £6 15s.; 
best, £7 to £7 5s.; bars, ordinary, £5 2s. 6d. to 
£5 15s.; best, £5 128. 6d. to £6 5s.; best best, 
£6 12s. 6d. to £7 5s.; best best best, £8 2s, 6d. 
£8 15s.; hoops, ordinary qualities, 5s 
£5 17s. 6d.; best, £6 7s. 6d.; BB, 
lates, bridge, and girder, 10s. 
boiler plates, £7 to £7 10s.; B B boiler plates, £8 
to £8 10s.; BBB do., £10 to £11 10s.; sheets, 
ordinary, 15s. to £7 7s. 6d.; best, £8 10s. to 
£8 15s.; BB, £9 12s. 6d. to £9 15s.; BBB, 
£12 5s. to £12 7s, 6d.; T’s, from £6 to £10 per ton, 
according to quality. 

A serious accident occurred at the Atlas Steel 
and Ironworks—Messrs. John Brown and Co.—on 
iday. A large mould, capable of holding 
several tons of steel, was being filled, when the 
mould fell over, and the molten metal, pouring 
out in a stream, knocked over a platform on 
which three workmen were standing. One named 
Thomas Bryan fell into the liquid fire, and was 
burnt to death. At the same time an explosion 
took place; the steel flew about, and two other 
men were seriously injured. One named Henry 
Baldwin has since died. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been considerable interruption to 
business in the past week owing to the holidays, 
The Glasgow iron market was closed from Thurs- 
day to Tuesday, and the tone has been somewhat 
weaker this week than last. Speculative business 
has, however, been again affected by the blowing- 
out of furnaces, and also by an jy which has 
been made to the management of one of the iron- 
peetnsa congneien to putan end to the present 
unprofitable system of manufacture. One furnace 
has been re-lighted at Dalmellington, but two 
have been extinguished at Coltness, one at 
Calder, and one is immediately to be put out at 
Govan, is will reduce the number in opera- 
tion to 89 against 93 at the same date last 
year. Of the number blowing, twelve are now 
making hematite pigs, but the output of ordinary 
pig iron is still larger than the current home con- 
sumption and shipments, so that a quantity is 
being sent every week into store. Messrs. 
Connal and Co.’s Glasgow stores, the increase for 
the past week has been about 750 tons. The 
shipments have been disappointing, amounting 
to only 7525 tons, as com: with 10,877 in the 
poset week and 11,457 in the corresponding 
week of 1884. The total shipments to date are 
112,393 tons, as against 139,759 tons in the same 

last year, showinga decrease of no less than 
tons. 


Business was done in the warrant market at 
the close of last week at 41s. 11d. cash. On 
Tuesday forenoon transactions occurred at 41s. 9d. 
to 41s. 8d. cash, and 41s. 104d. to 41s. 10d. one 
month, the quotations in the afternoon, when the 
market was firmer with a fair business, being 
41s, 84d. to 41s. 9d. cash, and 41s. 104d. to 
41s, 11d. one month. On Wednesday transactions 
occurred up to 42s, cash, closing at 41s. 114d. 
To-day—Thursday—being a holiday, the pig iron 
market was not held. 

The market values of makers’ iron are as fol- 
lows : — Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 51s. 3d.; No. 3, 46s. 6d.; Coltness, 
54s. and 50s. 6d.; Langloan, 53s. 6d. and 50s.; 
Summerlee, 51s. and 46s.; Calder, 51s. 6d. 
and 46s, 3d.; Carnbroe, 48s. 6d. and 46s.; Clyde, 
46s. 9d. and 42s. 9d.; Monkland, 42s. and 40s.; 
Quarter, 41s. 6d. and 39s. 6d.; Govan, at Broomie- 
law, 42s. and 40s. 3d.; Shotts, at Leith, 51s. and 
50s. 6d.; Carron, at Grangemouth, 52s. 6d. and 
47s.; Kinneil, at Bo'ness, 44s, and 43s.; Glengar- 
nock, at Ardrossan, 48s. and 42s. 6d.; Eglinton, 
43s. and 39s. 6d.; Dalmellington, 46s. 6d. and 43s. 

The malleable department continues quiet. 
Common bars are quoted at £5 5s. to €5 10s.; 

les, £5 to £5 5s.; ship-plates, £5 15s. to £6; 

iler ditto, £6; nail rods, £5 15s.; rails, £6 to 
£7; — chairs, £3 10s. to £4; and pipes, 
£4 10s. to £5. 

Machinery and other iron manufactures shipped 
from Glasgow in the past week included sugar- 
crushing plant, valued at £2530, for Brisbane ; 
£1981 machinery to Calcutta, £1074 sewing 
machines, £2700 steel goods, and £32,380 mi 
laneous articles, including railway wagon work to 
the value of £15,000, for Bombay. 

Steel for different purposes is in demand, and 
the works are fairly active. 

Notwithstanding the dulness in the shipbuild- 
ing branch, the workmen are giving a great deal 
of trouble in a great number of the shipyards. In 
one or two cases men have also had to be dis- 
charged. This is the case with over sixty boiler 
makers and pattern makers employed by Messrs. 
Elder and Co., who had been engaged in the con- 
struction of the Nile stern-wheel steamers, which 
are now approaching completion. About two 
hundred rivetters who were on strike at Port 
Glasgow have resumed work at the masters’ 
terms, the employers having agreed to meet their 
representatives in confidence, with the object of 
— a basis of prices to be in force for a stipu- 
lated period of six to twelve months. 

Messrs. A. and J, Inglis, of Pointhouse, Glas- 
gow, are about to lay down at their own risk a 
vessel of 3000 tons, to provide immediate employ- 
ment for a number of their operatives who would 
otherwise have had to be dismissed. A similar 
act of consideration has been performed by the 
directors of the London and Glasgow Engineering 
and Eiibaiding Company. In some of the 
shipyards the dull times have led to a curtailment 
of the wages of the permanent staffs, clerks 
having their pay reduced as much as 20 per cent. 

There is more activity in the Scotch coal trade. 
The Quebec timber fleet are now starting from 
the Clyde, and ing cargoes of coals, which 
helps at the moment to increase the amount of 





ts. The contract arrangements for 
the Baltic have, on the other hand, been retarded 
by the uncertainty that has prevailed as to the 
relations between this country and Russia. But 
a fair chigping trade is now being done with other 
parts of the Continent. There is in most places 
a good demand for dross, and furnace are 
meeting with a rather better sale. The cold 
weather has likewise hel to maintain the 
domestic inquiry. In the Fife district a reduction 
of about 3d. a ton is notified in shipping coals. 
tions have been led at Hirst 
Colliery, Cumbernauld. Reductions of miners’ 
wages are being carried out all over the western 
mining districts. Some dissatisfaction is being 
exhibited by the colliers, who have held indigna- 
tion meetings in several places, alleging that 
there was no necessity for the reduction. Ata 


number of the collieries in the Glasgow district | - 


pickets have been at work endeavouring to enforce 
the observance of a weekly holiday, and an effort 
is to be made to reorganise the unions. 

The Fife and Clackmannan coalmasters have 
virtually declined through their secretary, Mr. 
John Connell, to reconsider their determination 
to reduce wages by 10 per cent. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE holiday week has shown itself, as usual, in 
lessened output of coal, reduced make of iron 
and steel, and utter wasteful expenditure of 
savings by colliers and workmen. It is fortunate 
for their health and a that holidays are 
so few. The door boys of the coal pits, just over 
the legal age for working, 

to 


spent upon an average 
£1 each, and were ’ 


seen drunk in every 


direction. 

The coal returns of the week will show a great 
falling off, but the coal trade is certainly begin- 
ning to look up again, and the p of the 
future may be regarded as good. The Cunard 
Steamship Company’s contracts are being put 
out, a of the Alta Italia, and > ot ry 
a ere is a growing steadiness in demand, 
and a firmness of price which augur well. The 
relations of men with employers are satisfactory, 
and if, as I imagine, trade is going to show a 
spurt, there will be no difficulty in keeping up 
good outputs. The new colliery speculations are 
going on with vigour. The Ocean Company has 
struck a fine 6ft. seam at Blaengarw pits, and are 
now well pis.ed. The new manager of Clydach 
Vale is Mr. Psitciard, who has done good service 
at Mountaiu Ash, and will bring the requisite 
ability and vigour to bear on this fine colliery— 

rhaps the finest in Wales, the place being more 

ike a q' of splendid 6ft. coal than an 
ordi working. 

Middle Duffryn continues stopped. Mr. Hann 
has written to state that the sonnere of the 
colliery must not be regarded asa lock out. I 
hope that the leverage of the sliding scale will be 
aa to bear upon the difficulty. A meeting 
of Mountain Ash men has been called to discuss 
the sliding scale, with a view to add certain addi- 
tions. here is a prospect of the Tylacoch 
difficulty being amicably settled by a compromise 
of 10s. in the pound. In iron little has been 
done, and only two small consignments sent awa: 
from Newport. The business in hand is we! 
husbanded, and workers are putting up with a 
minimum of loss in consequence—as for profit, 
it is out of the question; but the men suffer a 

ae deal, and especially the lowest class of 
ur. 

I was looking at pe my ne Ironworks this 
week, and wondering why something could not 
be done with the upper works. Upon them, at 
the very last portion of Mr. Fothergill’s admini- 
strations, he spent a quarter of a million sterling 
in arranging for hot blast. It is questionable 
if he ever realised a penny by the transformation, 
but surely something might be done with such 
capital plant. 

At Dowlais transformation and extension con- 
tinue, and Cyfarthfa also is busy. Tredegar, at 
a recent visit, showed little of a hopeful nature. 
Orders came in slowly, and are worked off in the 
same way. 

Rhymney is now under new management, Mr. 
David Evans having left for Barrow-in-Furness. 


Mr. B. Jones, who succeeds him, is a capital | 4°86 


manager. He succeeds an able man, and I trust 
will win equal repute when he has grappled the 
situation and its difficulties. 

The Zimes comments favourably upon the 
wisdom of the tin-plate manufacturers in holding 
their quarterly meeting at Swansea. This is now 
the i head-quarters of the trade, and 
the first meeting has m voted a success. The 
resolution come to last week was, to fix a 
minimum of 14s, for ordinary coke plate per box, 
and also to make every effort to prevent over pro- 
duction. Instructions were given to draw up a 
report on the subject for next meeting. e 
meeting was well and influentially attended. 
Prospects of ‘the trade are good, and other in- 
dustries are being benefitted. For example, this 
week 10,000 boxes came to hand. A large make 
of these is in Goulcestershire. 

Steady progress has been made with dredging 
operations outside Swansea Harbour, and the 


channel is all but complete. It is estimated that | 4 


2,500,000 tons of mud have been removed. The 
improvement will be a great one, and should place 
Swansea on a level with Cardiff and Newport. 
Some surprise has been felt that Swansea was not 
visited by the Admiralty Commissioners for coal- 
buying p x 

Cardiff Chamber of Commerce has petitioned 
in favour of the Cardiff and Monmouthshire 
Valley Bill. They have also supported the Barry 
Railway. 

T am glad to see that Evance Coppee and Co. 
are making good headway. They are to build 
eighty more coke ovens forthwith, the seventy- 
two previously constructed by them having 
answered the fullest expectations. The result, 
too, of the coal washing at Dowlais has been such 
that the same firm are about putting up additional 
feldspar coal-washing machinery in substitution 
for the plant of another firm. 

Newport is moderately brisk of late, but iron 
ore imports are scant. Pitwood is abundant and 
tolerably cheap. Patent fuel at Cardiff and 
Swansea brisk; prices firm, 





THE PATENT JOURNAL. 


Condensed from the Jowrnal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent . 
have caused much unnecessary trouble annoyance, 
both to themselves and to the Patent-office Officials, | 
giving the number of the page of Tuk ENGINEER at whic! 
a open Ra mag mgt 
giving proper nw of t 

mistake has been made by looking at THe Enciveer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the Specification. 


Applications for Letters Patent. 
*,* When pine have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 


Slst March, 1885. A 


4034. Cuains for Conveyinc Motive Power, R. Har- 
rington, Finchfi 
bag thy Movu.pine Pires, R. Smith and G. Wood, Brad- 


4036. Sarety Catcu for Broocn Pixs, G. Sherlock and 
H. O. Christensen, Isle of Wight. 
“7. S CuamM¥ERING MitiBoarp, &c., J. E. Sowerby, 


‘ax. 

4038. Locomotives, &c., H. Harrison, Manchester.— 
9th December, 1884. 

4039. Hammer.ess Guns, R. Redman and T. Green, 
Birmingham. 

4040. VeLocipepes, F. Jones and T. Reading, Bir- 


ham. 

4041. Inrropucine Steam, &c., into CARBONACEOUS 
Martrer, J. A. B. ett, ‘s Hea 

4042. Fastenines for Arricies of Dress, &c., W. A. 
and W. J. B ft, Birmingh 

4043. Dryina, &&., E. Keighley, Scar! h. 

4044. Compounp Pumpine Enoines, A. 
G Ww. 

4045. Luvinc Compressep Parrer, &c., with Tain 
Merat, B. W. Stevens, Bi 

4046. Destroyinc Szwace in Buiipinas, &c., A. Engle 
Liverpoo! 

4047. Repropuction of Cuaracrers at a Distance, T. 
Tubini, London. 

4048. Hor Biast Stoves, F. W. Gordon, London. 

4049. Lanterns, G. C. Dressel and F. Storey, London. 

4050. Rock Dritis, W. R. Willetts and H. Ball, 
London. 

4051. Casters, 8. C. Mendenhall, London. 

4052. Cueque Books, G. A. Mason and W. Bonwick. 
—(B. W. Mason, United States. 

4058. Pencit Point Protector, &c., E. MacEwan, 
Birming 

4054. InreRNaL Stoprerine of Borries, T. and J. 
Brooke, London. 

4055. N A. T. Allen and H. Cavill, London. 

4056. Drivinc and Reversine Gear for Supe Rests, 
G. W. Budd, London. 

4057. Propetiinc Saips and Vessers, J. H. Lake, 
London. 

4058. Music Cases, J. C. Bardili, London. 

4059. Horsexakes, &c., A. G. on, 

4060. Lank Press, F. G.and A. Ji 5 » 

4061. TrRaNsMiTrinc Execrric Sxip’s TeLecraPn, W. 
Skinner, J. Farquharson, and D. W. Lane, London. 

4062. Lrxinc for Hats and Caps, D. W. Wall, London. 

4063. Execrric Rattway Sicnars, W. T. Waters, 
London. 

4064. Hincep Backs of Atsums, &., E. 8. Glover, 
London. 

4065. Wepce for Fasteninc Rattway Rats, J. H. 
Johnson.—({A. David, France.) 

4066. WasHinc Macuines, A. Lumsden and J. Stern- 
berg, London. 

4067. Door Latcues, C. H. James, London, 

4068. Beer and Matt Liquors, &c., W. Lawrence, 
London. 

4069. Axues for Carts, &c., E. Benn, Leeds. 

4070. Revo.vine Fire-arms, H. Webley and J. Carter, 
London. 

4071. Dress Fastentnes, W. Beer, London. 

4072. Optarninc the Resutt of Etections by Battor, 
J. Withers, London. 

4073. Fastenrnc of Cravats, Tres, &., R. W. Thomas, 
London. 

4074. Evaporatinc Sea Water, &c., F. B. Doering, 
London. 

4075. Traction Encring, W. and J. Hart, London, 

4076. Packine of Borries, Jars, &c., T. W. Jones, 
Clapton. 

4077. Baxi Taps, O. J. Allen, London. 

4078. Gas Piers, &c., H. C. Gilchrist and C. Beli.my, 
London. 

4079. Suprortinc, &c,, Corps, J. Saunders, Ciren- 
cester. 

4080. ToorHED WHEELS, J. Leck, London. 

4081. Heatinc Apparatus, A. Mackie, London. 

4082. CanpLes and Nicut-.icuts, G. Brownen, 
London. 

4083. Counter, Sir R. P. Gallwey, Bedale. 

4084. Bakers’ and other Ovens, G. F. Redfern.—(S. 
Lamoureux, nce.) 

4085. Topacco Pirgs, H. E. Meyer.—(Mons. Jeantet- 
David, France. 

MatuHematicaL Drawinc InstRuMENT, W. T. 
Smith and C. Smith, London. 

4087. Mininc Macuixgs and Drivinc Caars, B. A. 

, London. 

ALVANISED METAL Puiates, E. Matheson.—(Z. 

V. McCandless, United States. 

4089. Rotiine Stock, T. C. ler, London. 

4090. Rerrninc Giycerrns, G. Payne, London. 

4091. TRAVELLER for Sprnninc Macuines, W. R. Lake. 
—(H. Dodt, Belgium. 

4092. Propucine CarBonaTE of Sopium, E. F. Trachsel, 
London. 

4093. Prosectites, E. W. Young, London. 

4094. RecuLatina the Reco of Cannon, W. Ander- 
son, London. 





Brown, 


1st April, 1885. 


4095. Lock Furniture, J. Taylor, Manchester. 
4096. Lusricators, J. Holt, Manchester. 
—— Parts to VeLocipepss, D. L. Reaney, 
on. 
4098. Taps, E. Cope and A. Hollings, Openshaw. 
4099. MARINE STEAM Enornes, G. Allibon, Liverpool. 
4100. FinisHine LEATHER-COVERED Ro.uErs, &c., J. 8. 
Dronsfield, Manchester. 
101. PREVENTING GREasE from Comine through the 
Bottoms of Boots and Sxogs, E.'S. Bates, Ipswich. 
4102. PaotocrapHic Cameras, G. Lowdon, Dundee. 
4103. OprRatine the Hea.ps of Looms for WEavING, 
E. O. Taylor and D. Kenyon, Halifax. 
4104. Caustic Drum Lip, D. H. Lowry, Liverpool. 
= Compinep Latcu and Bor Locks, W. Neilson, 
Ww. 
4106. Rot_er Mitus, T. A. Marshall, Glasgow. 
be Pickers in Looms for Weavine, J. Gabbott, 


4108. Stoppinc or Ciosinc Borties, D. Rylands and 
W. Wharidall, Barnsley. 

4109. FLour Mixinc Macaryes, T. Wedd, Boston. 

4110. E.ecrric Arc Lamps, H. W. Pendred, Streat- 


™. 

4111. Putverisinc Apparatus, W. A. Koneman and 
H. H. Scoville, London, 

4112. Ore Concentrators, W. A. Koneman and H. H. 
Scoville, London. 

4113. CryprocrapHy, W. E. Gedge.—(J. L. Winnea, 
United States.) 

4114. Encrves and Pumps, R. H. Twigg, London. 

4115. SHapine Woop by HEATED Mov tps, A. Grafton, 
London. 

4116. CarriacE Brakes, G, Osborne, London. 

4117. VaLves, J. Westley, London. 

4118, TREATMENT of Pants, A. E. Newman, London 
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4119. Correr Bars, E. Benn, London 
= SP MACHINES, Prof. G. Forbes, 
ay Og or Hoiper for Grass, &c., J. Goddard, 


on. 

4122. Sroprsrisc and Openinc Borrues, &c., 8. 
Bunting, Dublin. 

4123. Friction Ienrrer, C. D. Abel.—{J. Jenc, Austria.) 
—19th January, 1885. 

4124. Execrraicat Ienrrer, C. D. Abel.—{J. Jenc, 
Austria.)—19th January, 1885. 

4125. Propucine Upcast Dravout, 8. Low, jun., 


jen. 

4126. Wurets for VeLtocipepes, &c., W. P. Hoblyn, 
London. 

4127. Potissinc Marteriat, F. Cooper and J. C. W. 
Stanley, London. 

4128. Muvgrart Om Lamps, T. W. Shaw and T. M. 
Harvey, London. 

4129. Rotary Enornss, I. P. Dillé, London. 

4130. InTensiryine ELectricaL Currents, F. P. E. de 
Lalande, London. 

. Dust Bis, H. Walker and G. Clark, Brixton. 

. LaMPs or LANTERNS, C. Crastin, London. 

4133. Stream Boriers, W. 4 eon ed —+(G. H. Babcock 
and the Babcock and Wilcox Co., United States. 

4134. Steam GENERATORS, W. Fairweather.—(N. Ww. 
Pratt and the Babcock and Wilcox Co., United States.) 

4135. ApsUSTABLE Furst CHarcinc Apparatus for 
os Borers, P. Jensen.—{A. Teichmiiller, Ger- 
many. 

4136. Disnes or TurEENs with Revoivine Covers, J. 
W. Dixon, London. 

4187. Transrormine, &c., ELecrric and MAGNETIC 
Force, J. 8. Williams, Riverton, U.S. 

4138. Soprum ALUMINATE, &c., Compounns, F. M. Lyte, 
London. 

4139. Loaprvc and Discnarcine Coat and other Car- 
cogs, G. Taylor, London. 

4140. ArracHinc CarRiacE Sprinos, &c., to CARRIAGE 
AXLEs, J. Stevenson, jun., on. 

4141. eager y &c., Capies, Wrres, and Con- 
DUCTORS e TRANSMISSION of ELEcTRIC 
CurRRENTs, O. March, London. 

4142. eee MACHINES, C. A. Day.—( W. B. Medli- 
cott and J. and W. Bramley, United States.) 

4143. Rotary Pumps, &c., C. T. Colebrook, London. 

4144. GrrTHinc ATTACHMENTs of Harness SApDLEs, H. 
Studdy, London. 

4145. Writrnc Macuines, J. H. Johnson.—{ Marquis 
de Camarasa, France.) 

4146. Heat Resistive Fasric, G. P. Chiles, London. 


2nd April, 1885. 


een Mecuanism for VeLocirepss, &c., W. H. 

ig! jon. 

4148. fan ge &c., Woven Fasrics, J. Farmer.— 
(A. Lalance, Germany.) 

4149. Wasnine or Puriryine Smoke, G. L. O. David- 
son, Manchester. 

4150. Securtinc Door Kwnogs, J. B. O'Callaghan, 
London. 

4151. Manuracturinc Fire and WaTERPROoF Boarps 
and Paper from Assestos, W. E. Heys.—( 5. Ladewig, 
Germany.) 

4152. Corsets, R. A. Young and R, Neilson, Bristol. 

4153. Tuse Piprmse and Rop Currer, J. B. Adams, 
Liverpool. 

4154. CHanpe.iers, R. H. Best, Birmingham. 

4155. Cetus for Primary or Seconpary Batrgriss, C. 
Moseley, Manchester. 

4156. Bicycies, Tricycies, &c., 8. Martin, Birming- 


4157. MarBLE Snoorine, T. H. Brigg, Bradford. 

4158. WaTerproor and INDIA-RUBBER Goons, H. H. 
Waddington, Manchester. 

4159. Wrrinc Corks in Bort es, T., F., and L. Lydon, 
Galway. 

4160. Mzasurinc and ProrocrapHine Specrra, L. 
Saunderson, Dublin. 

4161. Pencii "Houpers, W. P. Thompson.—(J. Tre- 
bentscheck, Austria.) 

ap Puenotpens, W. P. Thompson.—{J. Trebentscheck, 

‘ust 
- Caustic, &c., Drum Lips or Ciosers, H. W. Todd, 


4147. 


4°64. Preventinc Down ee in Curmyeys, W. 


Stobbs and E. L. White, Lo: 
4165. ApsusTaBLe Screw Key ‘om, J. Parker, 


== SEPARATING the aan of CoxpENsaTion from 
‘Ww, 

ast. Va Vatve Gear of Motive — Enos, H. Jack 

= Swnacrso Propetters, W. W. Crawford, 

4169. Caner Fasteners, G. L. Holloway and H. 
Stanning, London. 

4170. Cottapsinc Warprost, F. Robinson, London. 

4171. | gad Consuminc Furnaces, J. W. Hubber, 
Lon 


4172. PHotocrapnic Lenses, &c., G. P. Smith, Tun- 
bridge Wells. 
4173. i Apparatus for Surps, E. Braubach, 


4174. Cawpesticks, A. Evans, London. 

4175. Carsonic Acip, F. J. B. Raken.—({H. and J. F. 
Beins, Holland.) 

4176. Treatinc Gypsum or SuLpHatE of Lime, éc., W. 


‘ing, London. 

4177. Coat Vase, W. Sames, Birmingham. 

4178. Rattway Crarrs and "SLEEPERS, J. F. and W. H. 

it, London. 
for Burninc Pararrine, &c., Ors, G. 
Rayner, London. 

4180. Apsustivc Carts, &c., W. Wade, London. 

4181. Securtne the Iron "FRAMES of Pianos, C. J. 
Coxhead, London. 

4182. Boxes for the Transmission of PaTTERns, &c., 
3 , London. 

4183. TooL-HOLDERS, W. H. “ey London. 

4184. Fiarrinc Furnaces, G. F. * Redfern.—(E. Mas- 
quelier, Belgium.) 

4185. Romans Eyorves, J. A. Wade and J. Cherry, 
Lon 

4186. CovupLtnc and UncovpLinec Raltway CARRIAGES, 
&c., F. J. Adams, London. 

4187. FrRE-ESCAPES, ree F. T. C. Crump, Sydenham. 

4188. Workinc, &c., Pornts and Sicnats on Rali.- 
ways, 8. T. Dutton, London. 

4189. Metatiic Rius of Wxeets of Bicyciss, &c., T. 
W ick, don. 

4190. . ~<a Liven Buttons, J. R. Green, 
Lon 


4191. Oprarninc Copies of Drawinas, &c., J. H. John- 
son.—{C. Z. Joltrain, France. 

4192. Hoistrsc Macuivery, G. Henkel, London. 

4193. Heatryc Apparatus, W. R. Lake.—{J. 7. Scholte, 
Netherlands.) 

4194. Crrumnc Tones, W. R. Lake.—(C. G. Bac, 
France.) 

4195. Packrne Topacco, &c., F. G. Lloyd, London. 

4196, Propucine AccoRDING to Sicnat Cortes of PLans 
or other Marks, B. H. Melville, London. 

4197. Raisinc, &c., High Posts CARRYING Licats, F. 
Bolton, J. Saxby, and J. 8. Farmer, don. 

4198, RatLway or TRAMWAY Wuee.s, J. K. Sax, 
London. 

4199. Stipe VaLve and Gear, J. Fielding, London. 

4200. Motor Apparatus, M. F. D. Cavalerie, London. 

4201. INSTANTANEOUS SHUTTERS, A. J. Boult.—(W. 
Damry and A. Leduc, France.) 

4202. Fotpine Rests, Pp. Rothermel, London. 

4203. ApsusTiInc and Howpie Srockines, &., in 
Posrrion when in Weak, E. Bealey, London. 


4204. CLutcu, W. Heatley and G. Hutchins, London. 
4205. Stoves and Fire-crates, F. J. Vi London. 
4206. Butter, B. M. Plumband T. I. —(B. R. 


Levy, United States. ) 
4207. Treatinc Sewacr, &., W. H. Beck. —(H. 
Wagener and Prof. Dr. A. M Miiller, Germany.) 
— —_ Fountain Freepers, &c., F, 8, Smith, 
ndaon, 


4209. Fiusume Apparatus, F. J. Henderson, London. 

4210. Inpucine Extecrric Sparks for GAs-LIGHTING, 
&c., A. R. Molison, London. 

4211. Insectors, A. Budenberg.—(Schdaffer and Buden- 
berg, Germany.) 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gasette.) 
$12,'784. Braxe SHoEg, John Joseph Lappin, Toronto, 

io, Canada.— Filed November 20th, 1884. 
Claim.—A brake shoe A, with chilled 
each side in the face of the shoe, each ion 


ied 
B being opposite to an unchilled ion C, the soft 
metal being on e«ch side and around the inner edge of 








the chilled viding a continuous 
ay = ¢ dieott ioctl along the middle of 
the — e- substan- 


ee aon and Gettieds asanew manufacture. 
$12,787. Hoistine Apparatus, William H. Maddock, 
Allegheny, and Albert Michaels, Pittsburg, Pa.— 
August 20th, 1884. 
Claim.—In a hoisting apparatus, the shells or scoops 
87, having a suspension and fulcrum bar, in combina- 





tion with a cylinder moving along said ion rod 

a a, ee ae shells or 
mg wee d closed by the movement of the 
pos tng su tially as set forth. 


312,807. ARMATURE FoR DyNAMO-ELECTRIC MACHINES, 
C. F. Brush, Clevela Ohio.—Filed May 13th, 1884. 
Gaim) An armature fo! of su! yers 
of band iron ha between them la‘ 
ecting cross pieces that form the side walls of the 
spaces, -in strips in 
the cross pieces, sul tially as ‘orth. 


through the other, of the nut G, which the 
bolt D passes, and of the nut J, into w the end of 
the bolt is screwed, the free end of the nut J resting 
against one end of a felly, substantially as herein 
shown and described. (In In a tire — er, the 
combination, with the tire A, ha it ends =< of 
the screw bolt D, having a head E, one bent 
end B of the tire and the adjacent end of the felly, the 
U-shaped washers O, between the ends of the tire, and 
the nuts G J on the ‘bolt between one end of of the tire 

and the ad: — end of a felly, substantially as herein 
shown escribed. (4) In a tire tightener, the 
pa with the tire A, A, Raving, best ends 'B, of 
the screw bolt D, havin the U-sha) 

washers O, the washer F, tl My nuts GJ, and the plate 
a —— stud L, substantially as herein shown and 


312,951. Vacuum Pump, Raymond F. Barnes, Brook- 
lyn.—Filed January 12th, 1884. 
Claim.—{1) The combination, with the vacuum 
chamber of an air pump of the’ eo bed Genesis, a 
mercury reservoir connected therewith, devices for 
varying the a peenaee of air in said 
said devices, and circuits con- 
trolled by ‘the movements of the mercury, as set forth. 
(2) The combination with the vacuum chamber of an 
air pump of the kind described, a mercury reservoir, 
and tube connecting the same, of devices for admitting 
air to and withdrawing it from said reservoir, electro- 
magnets for operating the said devices, and circuits 
































controlled oy me movement of the mercury, as set 
forth. (38) combination with the vacuum chamber 
an air pump, @ mercury and tube con- 


reservoir, 
senting; Che quan. of & tae ter the Gatene ot ie foemn 
the vacuum chamber, and a cock or valve therein, an 
air inlet tube and exhaust tube connected to the 
= reservoir, a two-way cock for controlling the 
for opera! the valves, and 
= cnet Ny the movements of the 


rae 





cross pieces interposed between the same, “said cross 


312,807) 





pieces forming the side walls of the “""Y 8 and 
rivets or bolts exten: h bo oie and 
cross pieces, and insulated in vite or in ak @ ere- 
from, substantially as set forth. (3) An armature ois 


—e its central of superposed layers 
of band iron, and having lateral extensions forming 
the ary oes said extensions inter- 


$12,887. Loose Puttey Lusricator, William J. 
Ormsby, Cincinnati, Ohio.—Filed October 20th, 1884. 

1) In a loose pulley lubricator, the inde- 

pendent secured ition on means of a set 
screw provided with 0; ng therein oilers 
communicating with a series of | opening beneath 
the pulley on the opposite side of the shaft from the 


312,887) 





bstantiall; 


as herein set forth. (2) The com- 
having therein threaded openings 

with oilers, the said collar secured in ition upon 

the shaft by means of a set screw, with the veins 
opening on the shaft on the opposite side from the 

oiler, with the shaft and pulley, the whole 

as and for the purpose substantially as berein set 

forth. 


aay Tire Sem, Tyree Rodes, Tenn.—Filed 
October 1st, 1 


‘m.—(1) In a tire tightener, the combination, 
wi tes Lae De bald te con end of the thee, and passed 


UM 
—= Wy 
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through the other ara of two nuts mounted on the 
bolt between the latter end of the tire and the adjacent 
end of the felly, subetantialy as herein shown and 





bed. (2) tightener, the <a 
with the bolt D, held in one end of the tire, and passed 





e mercury, 

all as set forth. — The combination, with the valves 

or cocks d m, electro-magnets and intermediate 

roan for oenting the —_- —_ a 

sa 

extending into the pump, so as - = %. "Brough into 
penn with the mercury, as and for the purpose 

8) 

312,985. Avromatic Cut-ovr ror Exectric Appa- 
RATUS, ye Du Shane, South Bend, Ind.—Filed 
May 15th, 1 

Claim.—{1) the combination, in an electric swi 
of stationary contact fe 





circuit conn with the line circuit maker and 
breaker, and the fiat springs lever arm to hold the 
contact er and breaker away from or against the 


tion, substantially as specified. (2) The com 
with the springs secured to a suitable support, of the 


312,885) 





axme pivoted to the came, the e vertical bar pivotted to 
—¥ arms and extend: into a vertical guide tube, 
to said tube and connecting 


throug) 
as specified. (3) The combination, wi! 
the pivotted arms, and the dependent A eed eden sages 
ing rod and its 1) of the tube, ite contact 
fe apereine Bayh tube 2 counocting with the 
surroun e tube an 
neo circuit, whereby the rod is initially moved and 
ted in connection with the springs to short- 
it the current when the resistance at the carbons 
becomes exeessive, substantially as specified. 
ener. Avromatic Cut-ouT ror ELEctRic CIRcuITs, 
‘ohn B. May, Watertown, Wis.—Filed May 6th, 


188 
Claim.—{1) In an electric cu 


of the spring branches F, the disc C, with stem 
the spring ‘1, and the cord k, substantially as aed 


(313,091 





and described. (2) In an ween electric cut-out, 


the combination of the F, the disc C; 
with stem K, the lever O, | electro- et EK, sub- 
stantially as shown described. aby an auto- 
matic electric cut-out, the combination of the 
branches F, the with the stem K, the h 


kl; the lever O, and the electro-magnet E, sub- 
Stanthally a ee and described, (4) An electric 


cut-out having a circuit maker common to 
from electric 


two or more in combination with 
means common to all the ah, which the 
Paneth madpewny oh «mete | branches 


and the circuit maker usted at one opera- 
tion. () An electro cutout a circuit maker 
common to branches from 





diaphi , substan- 
rat decribed, for Operating the plug”) The 


® er a, with ss ere -— wind 
x, an stem, 
‘ a rolers a end valle 


provided with anti-fri 
upon the stem, the 5, and the wedge F, all 


substantially as descri 
318,299. Turasuinc Macuine, aie 5 H. Coon, Canas- 
.Y.—Filed February 20t 


tota, 
Claim:—(1) In combination wi "the racks R R!, 
= tables O 0}, sieve shoe L, and rock arms T and 
es rock arm , rod M, and + rock arms N and 
ti , With the grain table and 
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Aprit 17, 1885. 


ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, I. 

Durine the last few years the inventive genius of this 
and almost every other civilised country has been largely 
concerned with electrical science and its application to 
useful ee The result has been the development of 
a new branch of engineering, and we find that side by side 
with steam, hydraulic, railway, naval engineering, and 
other branches of the profession, that of electrical engi- 
neering has come intoexistence, engaging at the present time 
the attention, not only of scientific men, but also of prac- 
tical men who are making a speciality of it. This develop- 
ment has been so rapid and the practical results obtained 
are so hopeful that one is inclined to listen to the advocates 
of electricity, and to consider it as 
something more than a figure of speech 
when they tell us that the world is 
now entering into the era of electricity; 
just as in the time of James Watt it 
entered into the era of steam. 
Whether these prophets be right, and 
what the outcome of this unprece- 
dented and almost feverish activity in 
the world of electrical engineering 
may be, time alone can show, but 
meanwhile we find in the coming Exhi- 
bition a very favourable opportunity 
for obtaining a clear idea of the 

resent state of the new industry. * 

ithin the last few years so many 
Exhibitions have succeeded each other 
that one wonders how there can be 
anything new to show, and yet there 
always is, especially in _ electrical 
ee. ra ~ = e application of 
electricity for lighting purposes is con- 
cerned, the two i Exhibi- 
tions in South Kensington, and especi- 
ally that of last year, although only 
remotely connected with electricity, 
have afforded an opportunity for dis- 
play, and have been very instructive 
and eminently successful. The coming 
Exhibition will, however, not only out- 
shine even that of last year by reason 
of a larger and more varied show of 
electric ighting plant in action, but 
other applications of electricity will be 
added, which may soon equal, and 
perhaps excel, that of electric lighting 
in a importance. 

e propose to describe in detail 
and, where possible, illustrate electrical 
exhibits of interest in the course of 
these articles as soon as the Exhibi- 
tion has been opened. At — only 
7 few exhibits are in their a 
and with the exception of the electric 
lighting plant, the erection of which, 
under the able management of Mr. 
Gooch, is being rapidly pushed on, 
the interior of the buildings at South 


Kensington presents as yet an almost em ty appear- 
Th Lites light. 





we 


ENTRANCES 








ance. e shed containing the machinery for e 

ing has been segs | enl » and additional steam 
power, reaching 2160-I.H.P., has been provided. We ho 
to give plans and particulars of thisin an early issue. For 
the present our space will ve! permit us to give a list of 
the firms who participate in the lighting of the buildings 
and grounds, and to add some ‘aiomtion regarding the 
number, type, and position of lamps used. By the aid of 
the plan of the Exhibition buildings and grounds 
above, our readers will be able to see what parts 
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have been allotted to the different exhibitors, the 
numbers inscribed on the gue corresponding to the 
numbers in the first column of our list, headed “ Section.” 
The lighting of an area like that occupied by the Exhibi- 
tion buildings is no small matter, Here in England, 
where as yet the number of lights in installations are 
counted only by hundreds in the case of incandescent 
lamps, and by much smaller figures in the case of arc 
lamps, an installation lixe that, now being erected at South 
Kensington must appear to be an undertaking of almost 
gigantic dimensions, as there will be over 6000 incandes- 
cent.and over 400 arc lamps in use every night. But if 
we come Pe Mpeme red bre bem yrs - By — 
systems whic e up this grand total of lights suppli 

from one central pet na it is evident that at y saee Tobie 
tious the electric light is produced under difficulties far 
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PLAN SHOWING DISPOSITION OF ELECTRIC LIGHT SYSTEMS IN THE INVENTIONS EXHIBITION. 


greater than could ever exist under conditions of ordinary 
public supply. The list we — contains, of course, 
on f those exhibitors whose plant will be actually at work, 
and engaged in the lighting of the Exhibition. As will be 
seen, most of the names are well-known, and only a few 
new names will be found. Under the old names there 
will, however, be found many new exhibits. Thus Messrs. 
Crompton and Co. are going to show their new type of 
machine, and the Anglo-American Brush Company will 
show one of their improved Brush dynamos, with the 
new wrought iron armature. This is the old 60-light 


Electric Light Installations at the Inventions Exhibition. 








Brush, driving arcs of about 700 to 800 candles, converted 
into a 24-light machine driving arcs of 3000 candles. The 
new machine gives, therefore, about 50 per cent. more 
light than the old machine of equal size. Messrs. Goolden 
and Trotter are, as a firm, new in the field; although 
individually well known in the profession. They will 
show their new dynamos, driving incandescent and Hoch- 
hausen arc lamps. Messrs. W. H. Allen and Co., the well- 
known makers of high steam engines and centri- 
fugal pumps, are also new comers at an electrical exhibi- 
tion. They will show a combined twin engine and slow 
< dynamo on one bed-plate. Messrs. Goulard and 
ibbs are going to show their secondary generators for 
the conversion of currents of high electro-motive force into 
currents of low electro-motive force. What the efficiency 
of conversion really is has for a long time been a disputed 
point, as it was not easy to make mea- 
surements sufficiently accurate with the 
alternating currents employed by the 
inventors. We shall not be far wrong 
if we say that electricians ——- 
up to a short time ago, very little 
troubled about the measurement of 
alternating currents, were, on the 
appearance of the Goulard and Gibbs 
secondary generator, suddenly con- 
fronted yrith an almost new and diffi- 
cult problem, and could not all agree 
how it should be treated. Hence the 
differences of opinion as to the value 
of this invention. The matter seems, 
however, now fairly clear, and has, 
= work of Professor Ferraris 0: 
in, been brought within the realm 
of rigorous mathematical investiga- 
tion. Our contemporary, the Electrician, 
has lately published an abstract of 
Professor ‘Ferraris’ es, and 
from these it would appear that the 
efficiency of conversion is in reality 
* extremely high. The secondary gene- 
rators to be shown in the forthcoming 
Exhibition will be employed for 
supplying the Varley lamps with cur- 
rent. Each lamp is to have its own 
small generator placed in a neatly 
designed stand under it. The lamps 
are supplied with Varley’s patent 
flexible carbon, and are said to be ex- 
tremely economical of power, a light of 
200 candles being obtained with an ex- 
penditure of only 150 Watts electrical 
energy. 

An interesting feature of novelty 
in this country will be the Thompson- 
Houston dynamo and lamp, although 
both have for a considerable time been 
in su use in America. The 
system is one employing high tension 
currents, as many as forty arc lights 
being run in series off one of the 
dynamos to be exhibited. Our list 
does by no means exhaust the num- 
ber of electric lights which will be 
in use nightly at the Exhibition. In addition to the 
illumination of the buildings, the grounds will be 
lighted by small incandescent lamps which are to take the 
shies of the Chinese lanterns and night-lights in coloured 
glasses employed last year. This installation is also of 
considerable magnitude, but as the arrangements will not 
be completed until the 29ta of this month, when there 
will be a private view previous to the opening of the 
Exhibition, we must defer our account until then. At 

resent there is little electrical plant in the building, but a 
few days will suffice to advance matters. 


























’ Actual EMF. | Num 
Section Exhibitor. Type of lamp. eandlepower.| of lamp. | of = Position and remarks. 
1 Crompton and Co, ...... ...|. Crompton-Crabb DD arc lamps ae A 6 South Promenade. Lamps in pairs on three masts. 
2 Edison-Swan.., “ “ Eoin. 
Paterson and Cooper ... Bernstein incandescent 50 _ 270 ing-rooms. Gall 
4 Siemens Brothers |... |. ... Swan incandescent 20 46 1080 | Middle Court. ¢S Gallery. 
5 Anglo-American Brush Company ... Victoria incandescent... ... ...0 1... 20 60 750 North Court. 
6 Goolden and Trotter... 0.0... ... ‘Woodhouse and Rawson incandescent ... 20 100 300 Austrian Court. Current supplied by new Goolden ahd 
’ Swell Pech . Trotter dynamo. 
8 Macki Parker Swan incandescent 20 100 200 > P Pavilion. Elwell-Parker dynamo and accumulator. 
“eg Lea arc lamps 2700 _ 5 Old London street. Three lamps fixed to houses, and two 
9 ) lamps hoisted on two masts. 
Crompton and Co. Woodhouse and Rawson incandescent ... 20 100 300 Old London houses. New Crompton dynamo and Willan’s 
10 MN de tik Kates. Ad’ read. Scan Andrews arc lam 1000 —- 16 Sh danulelnn ing machinery for Electric Lighting. 
ll Clark, Chapman, and Co.... ... ... Swan fd ot Homer aa 20 100 200 Refreshment bar. ed Prey 
12 Anglo-American Brush Company ... Sellon Brush arc lamps 3000 - 24 Queen’s-gate Annexe. All 24 lamps on one circuit, 
driven from Brush machine with new armature, 
13 Jablochkoff Electric Light Company ...| Jablochkoff candles ... =e _ _- _ South Central Gallery. 
14 Giilcher Electric Light Company ... Swan incandescent ... ... doa aeons 20 45 and 50 7 Aquarium. (Giilcher d; 0.) 
15 Goulard and Gibbs... .. Varley lamps and Maxim incandescent... 200 - 30 East Arcade and West » Concert Rooms. Lamps, 
16 Pilse z &c,, worked by secondary generators on one main circuit. 
i oy, ae Pilsen arc lamps... ... 780 _ 42 West Gallery. 
17 Paterson and Cooper ... ... J. F. pattern arc lamps 650 _ 24 West Annexe. 
18 Cordner, Allen, and Co, ... Thornton arc lamps... 650 a 30 ‘West Central Galleries. Arc and incandescent lamps in 
19 Maxim-Weston Co. Weston arc lamps 2000 50 20 East Central Galleries. 
20 Giilcher Electric Light Company... Giilcher arc lamps 700 _ 50 Central Gallery. All the arc lamps in parallel; fed by 
21 i me) E Giilcher dynamo. [by Giilcher dynamo. 
Giilcher Electric Light Company ... Swan incandescent . 20 45 250 Chinese Restaurant, Tea-rooms. All —— fed 
22 Goolden and Trotter... ... Hochhausen arc lamps 3000 _ 6 All the six lamps on one mast over Royal y: 
23 Siemens Brothers Siemens arc lamps... = _ _- 12 For fountain display. 
vs Thompson-Houston ... Thompson-Houston arc lamps ... { 4 es g \ East Gallery. Two Thompson-Houston machines, 
sa - _ - = East Annexe. (Three exhibitors ; names not yet decided. 
26 Clark-Bowman ... Arclamps ... ... 700 _ 12 East Quadrant & West Quadrant. ’ 
27 Siemens Brothers ‘ Siemens arc lamps 5500 - 4 Conservatory. Same as last year. 
28 Sun Lamp Company ... ... Sunlamps ... ... coupe ia Aa ee 1100 —_ 24 Cheap dining-rooms, 
> Woodhouse and Rawson ... ‘Woodhouse and Rawson incandescent ... ... 20 100 300 West t. 
W. H, Allen and Co.... .. Swan incandescent .. 00. we 20 100 200 Tea an — stalls modieining North Court. Slow-speed 
: f dynamo, driven di twin engine. 
81 Consolidated Electric Company Consolidated incandescent ... ... 20 60 200 East “Quadrant. toting arran in groups on the 
B.T.K system, s 
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COMMERCIAL ELECTROLYSIS. 
No. II. 
By Pacer Hices, LL.D., D.Sc. 

As has been said, the first step to the study of the prac- 
tical laws of this subject is the collation of facts as to what 
has been really effected in practice; and to resume this, 
we will first refer to the works of Messrs. (Eschger, 
Mesdach, and Co., established at Biache, near the English 
Channel. Here is employed a Gramme machine, duplicate 
to that used by Dr. Wohlwill at Hamburgh, and this 
supplies twenty baths, producing daily 880 lb. of copper. 

The baths in these works are constructed of 2}in. plank- 
ing, lined with lead. Each bath is 10ft. long, 2ft. Gin. 
wide, and 3ft. deep. They are coupled in series, and 
are filled with a solution of sulphate of copper maintained 
uniformly at a density of 19 deg. Baumé. When the bath 
becomes too strongly charged with iron, it is purified by 
crystallisation. Each bath contains 88 anodes and 69 
cathodes of equal total surfaces. The anodes are ranged 
in 22 rows of four; they are 28in. long and 6in. wide, by 
about }in. thick. The cathodes are ranged in 23 rows of 
three; they are 34in. long, 7in. wide, and about ;';in. thick. 
There is therefore in action about 10,800 square feet. 

The copper is deposited on the cathodes in sufficiently 
thick layers to be taken directly to the rolls. The silver 
is found in the mud at the bottom of the bath. There, 
also, are to be found less profitable impurities of the copper, 
as well as broken bits of cathodes and anodes. The liquor 
of the bath is decanted through lead syphons, and the mud 
removed, washed, and subsequently fused with litharge, 
or with simply a reducing re-agent, the former product 
being treated as argentiferous lead. The decanted bath 
liquor is raised again to the baths by means of a leaden 
Giffard injector. “Two men are sufficient for the labour ; 
and during five years of work there have been only two 
important stoppages, both of them due to culpable igno- 
rance. Those so-called practical men, who sneeringiy 
impugn the lasting power of the dynamo as a machine, 
would do well to refer to these machines. 

At these works, the production is 1540 lb. (about) of 
copper in a day of twenty-four hours, or 64 lb. an hour, 
upon a cathode surface of 13,000 square feet. The thick- 
ness of the deposit is about ‘00012in. per hour. 

The details of the works of M. Hilarion Roux, at Mar- 
seilles, may be summed up in the following abstract, given 
for reference subsequently when dealing with the practical 
cost of this process of refining. 

The number of the baths is forty, having a total anode 
surface of about 10,000 square feet, or about 250 square 
feet per bath. There are 115 plates in each bath; each 
ise is 2ft. 3in. long, and is immersed to five-sixths of its 

ength, by a width of nearly 6in., with a thickness of ;4;in. 
The weight of a single plate is 26 lb. The anodes are 
distant from the cathodes 2in., and the latter are ‘O2in. 
thick. The total weight of copper under treatment is 
54 tons. Twenty-three pounds are refined per hour, or 
about 550 lb. per day, with an expenditure of 530 Ib. of 
coal per day, used in driving a No. 1 Gramme depositing 
machine at 850 revolutions, absorbing about 5-horse power. 
The density of the bath solution is 16 deg. to 18 deg. 
Baumé, and the bath is maintained at a temperature of 
about 25 deg. Cent. The deposit is at the rate of 0002 lb. 
r square foot of cathode, or a thickness of +5;457in. per 
our—a remarkable instance of the importance of small 
increments of matter. . 

In addition to the previous details, a description of the 
process and details of the work as carried on—as far as is 
known—at the Selby Oak Works, near Birmingham, by 
Elliott’s Metal Company, will afford sufficient data on 
which to base conclusions as to the commercial character 
of the electrical processes of refining copper. These works 
produce ten tons of refined copper a week; the current is 
obtained from five Wilde’s machines; the baths are in five 
series of 48, coupled one after the other in each series. 

The baths are 2°9ft. long by the same width, and 4ft. 
depth; each contains 16 anodes, 2ft. long by Gin. wide by 
in. thickness, weighing each 26 1b. But there are. only 
10 cathodes in each bath, each cathode being 1°4ft. long, 
22in. wide, and ‘03in. thick, weighing 2°86 lb. The total 
weight of copper in each bath is about 450 lb., and in a 
battery of forty-eight baths about 10 tons. The distance 
between the electrodes is 3$in. The immersion of the 
anodes is only to 20in. of their length, so that the 
immersed surface, counting both sides of the anode, is only 
12 square feet, and there are 30 square feet in each bath. 
The production for the forty-eight baths is nearly 30 lb. 
an hour, or about 65 Ib. per bath per hour, corresponding- 
to a current of 235 ampéres. The anodes are caine 
every five weeks, and the work is consecutive for 156 hours 
a week. There are at Selby Oak Works five similar 
installations to that described. 

It would be useless to multiply examples of the com- 
mercial importance of electrolysis; it remains to be seen 
whether these processes are conducted on sound commercial 
principles—that is, whether they pay and how they pay. 
Subsequently we may consider whether they are capable 
of extension. 

That these processes pay we judge, @ priort, from the 
length of time _ have been in operation; but to form 
any opinion as to their value as commercial concerns it is 
n first to take into account several technical points. 
The first is the thickness of the deposit in a given time. 

Amongst the earliest investigators in this important field 
was Mr. John T. Sprague, who employed as a generating 
source of electricity a Daniell’s cell, varying the current by 
varying the resistances, so that a given thickness— 
0035in.—was obtained in 30 hours, as the slowest, and 
in 45 minutes, as the quickest, rate. Between a thickness 
of ‘00012in.—measured, of course, by weighings—and of 
‘00144in. deposit per hour—that is, between rates of 
deposit as 1 to 12 up to the limit of the last—the deposit 
was good; beyond this all quicker rates gave defective 
deposits. From these trials Mr. Sprague concluded that 
the limit of current of 1 amptre to 33 square centimetres, 
or to, say, 5 square inches, should not be exceeded. This 
earresnands to 300 ampéres per square metre, or to nearly 





30 ampéres per square foot of anode. But in practice this 
limit can never be attained. Even in the most careful 
manipulation of typographic clichés, when depositing from 
anodes of pure copper, one-third this rate is rarely 
exceeded with safety. Indeed, there is scarcely a safe, 
hard-and-fast rule, for the impurities of the anode really 
control the speed of the operation. M. Gramme has 
recommended in some cases as slow a deposit as at one- 
tenth of this given rate; and has obtained hard, fine, and 
tenacious deposits at even 1 ampére per square metre. We 
have previously referred to the rate of deposits as obtained 
at Hamburg, at Biache, and at Marseilles, and we may 
now tabulate these results; but in order to give the 
deposits appreciable thickness, the total of a week’s work 
of 156 hours is taken. 


Maximum deposit chemically pure anodes. °067in. 
Sprague’s results; good deposits ... ... ‘O2in. to *24in. 
Gramme’s Ms rans? hca “ices “0006in. to *025in. 
Hamburg Works ... : { = 
Biache Works __... “O2in. 
Marseilles Works ... *007in. 
Selby Oak Works .. “O6in. 


The purity of the copper obtained depends on the con- 
tinuity of the operation, on the distance between the elec- 
trodes, and on the purity of the solution and of the anode. 
But considering circumstances upon which we cannot, for 
want of space, enter here, it would appear that the results, 
good or bad, from all the works quoted are very closely 
similar when the deposit does not exceed the rate of 
2 millimetres, or, say, ‘08in. per week. 

There are other economical conditions relating to the re- 
fining of copper still to be dealt with, and these will reward 
a little careful thought. 








THE DISTILLATION OF SEA WATER. 


THE supplying of the troops at Suakim and in the Soudan 
with water is one of the most important items in the whole 
conduct of the Egyptian war. Even in cold or temperate 
latitudes fresh water is a first necessity for animal life ; much 
more is this the case in the desert ; and the wells in the 
country forming the scene of our military operations form in 
themselves valuable strategical points. Their supply, however, 
has to be supplemented, and to do so artificial means and the 
aid of the engineer have to be enlisted into this service. 

Many of our readers see notices from time to time in the 
newspapers about this or that ship being employed, or at least 
her steam fittings, in distilling water for the use of the troops ; 
and although most of, if not all our readers are engineers, 
still it is no disparagement to some of them to assume that 
they are more or less unfamiliar with sea water distillation on 
the scale on which the process is now being carried on at 
Suakim; and as the subject is of general interest, we give a 
short description of the process. 

In a general sense fresh water is obtained from sea water by 
simply generating steam from the sea water, passing the said 
steam through a surface condenser, and filtering the resulting 
water. The obtaining of fresh water in this way has been in 
practice on board sea-going ships for many years. It is sup- 
posed by some authorities on this subject that the first time fresh 
water was thus obtained at sea was by an old captain of a brig 
which ran short of water, and he cut up some pewter dishes 
into strips, which he bent and soldered into a pipe. He, with 
the carpenter’s aid, fitted a wooden lid in one of the 
cooking boilers, and fixed one end of his pipe in it. He 
next sawed a water cask in half, bored a hole in the 
bottom of one half, and took his pipe through it, filling the 
space round the pipe with sea water. Thus he extemporised 
a worm and still or condenser. The distilled water, however, 


was scarcely drinkable. Not to be beaten, however, the | Ch 


captain got some pieces of charred wood which he put in the 
water, which so far improved it as to render it at all events fit 
to sustain life, and our skipper brought his brig and her crew 
safe to port. What suggested the use of charcoal to his mind 
history does not tell. For many years past scarce any sea-going 
vessel leaves port that is not fitted with a properly constructed 
distiller; and one conspicuous advantage attending this practice 
is that each ship thus fitted to the satisfaction of the Board of 
Trade inspector is allowed to sail with only half the quantity of 
fresh water on board which she should have if not provided 
with a distiller. The distiller and filter occupy very much less 
space than that which would be occupied by the casks or tanks 
of water otherwise required to be carried. 

Coming now a little to detail, sea water distillers are usually 
fitted in connection with the winch and its boiler, which latter 
supplies the steam both for distillation and to drive the engine 
working its circulating _* Smaller distillers are worked 
without a pump, the cooling water merely passing through by 
gravitation. These smaller affairs again are of two kinds, the 
one being mounted at one end of the cooking hearth, as in out- 
line sketch, which shows a two oven hearth with distiller at 
one end. A is the supply pipe to admit air to aérate the water ; 
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Bis the cock where fresh water is drawn off ; C is a pipe con- 
veying cooling water to thecondenser E, placed on three little feet 
on top of the boiler F, whose steam rises up a central pipe to the 
dome top, where it expands out and returns downwards through 
a number of tubes about lin. diameter, in which it is condensed, 
collected in a bottom chamber, and drawn off through the 





cock B. A distiller of this size would make about thirty gallons 
of fresh water per day. Very frequently a distiller, such as is 
shown in the sketch, is mounted separately, and placed near the 
winch or donkey boiler, which supplies it with steam, the lower 
part F being then used as a filter. The diameter of E is from 
lbin. to 18in., the outer casing being either iron or copper. 
Another form of distiller is one like the above, but larger, and 
having a small donkey engine and circulating pump attached 
thereto. As a rule these distillers*are vertical, but larger 
apparatus are arranged horizontally. To give our readers 
some general idea of size, weight, and produce of water, we may 
say that a plain cylindrical distiller, mounted on a square 
filter case, measuring 3ft. 9in. high, weighing 44 cwt., will 
Cistil twelve gallons per hour. larger size, measuring 6ft. 2in. 
high, and weighing about 23 cwt., will give 85 gallons; whilst a 
still larger one, measuring 7ft. high and weighing 32 cwt., yields 
150 gallons. These have no pumps. When an engine and 
pump are fitted the weight is increased from about 80 per cent. 
in the smaller to 50 per cent. in the larger sizes. An immense 
advantage attends the use of those distillers that are combined 
with a winch boiler. Of course, the chief use of the winch is 
while in dock; some use is made of it at sea to do heavy pulling 
and hauling, to wash decks, and in case of emergency the circu- 
lating pump is used as a fire engine. Were it not, however, for 
the distiller, the winch boiler would simply be idle lumber at 
sea. The distiller, however, finds useful employment for it, 
and has alsé this excellent effect, that as steam is pretty 
constantly kept up for the distiller, in the evil event 
of a fire the boiler is ready to work at once. In _hori- 
zontal types of distiller an engine and pump are mounted 
on a cast iron casing as a bed, and in this casing is placed 
a number of tubes through which the steam to be 
condensed, the whole being simply a surface condenser with 
engine and pump above. Another type is that of a small single- 
flued horizontal boiler with combustion chamber and twenty or 
thirty return tubes—in fact, the present high-pressure marine 
boiler on a small scale. A boiler of this sort, measuring 4ft. to 
5ft. long, 3ft. 9in. to 4ft. 6in. diameter, would have a horizontal 
donkey engine on a bed at its side, and at the end of the engine 
a vertical cylindrical condenser. 

Few have done more, perhaps none so much, as Dr. Normandy 
to make sea water distillation not only a success as a source of 
water supply, but also to supply it at a minimum cost for fuel. 
He by a peculiar arrangement of pipes embodied something of 
the regenerative system in his apparatus, using the heat taken 
from one lot of steam to generate more, and again the heat from 
this he used over again. The defect of his older arrangements was 
undue complexity and consequent trouble to keep in order. 

As can be well imagined, the distillers in use at Suakim are on 
a much more colossal scale, and owing to the now almost universal 
use of surface condensers in ocean steamers, no great difficulty 
ought to attend the adaptation of the boilers and condensers of 
one of our transports. One of these full-powered steamers will 
indicate, say, 5000-horse power, and assuming her engines to 
use 25 1b. of steam per indicated horse-power, or 2} gallons, she 
could distil some 12,000 gallons of water per hour, As no 
appreciable pressure of steam need be maintained, the boilers 
would suffer little from deposit, especially if regularly blown out. 
Hard firing need not be resorted to; indeed, it would be in- 
judicious, as, of course, priming must be carefully guarded 
against. Of course, the salt water distilled will affect the 
working not exactly of the distillers, but of the boilers. If the 
water in the harbour, as is not improbable, is muddy, some 
method of filtering it before pumping it into the boilers ought, 
if at all practicable, to be resorted to, for the twofold reason of 
preserving the boiler plates from muddy deposit, and also to 
prevent priming, which would certainly ensue from the use of 
muddy water. No doubt the medical staff take care that the 
distilled water is alike thoroughly aérated and efficiently filtered. 
The most successful method of aérating is, we believe, to cause 
the current of steam as it enters the condenser to suck in air by 
induced current along with it. The filtering ought not to 
present any difficulty, as at all events sand enough can be had. 
arcoal, however, is another affair, and all distilled water 
ought to be brought into contact with this substance. 

Simple, however, as such an arrangement as this appears to 
be, practical difficulties, which it is said are insurmountable, 
stand in the way of its adoption, and the distilled water pro- 
duced for Egypt is made in special apparatus, and various forms 
of condenser are employed, made under various patents. The 
principle involved is, however, in all cases the same. Steam is 
generated in one of the ships’ boilers, and condensed, filtered, 
and aérated ina special apparatus. The great objection to the 
use of the ordinary surface condenser is that the main engines 
would, in the majority of cases, have to be kept going, in order 
to pump the distilled water out of the condenser, and to supply 
circulating water. Butit is easy to see that if engineers thought 
proper, this difficulty could be readily got over. Separate 
circulating pumps, usually centrifugal, are now freely used, and 
the addition of a special pump for lifting the condensed water 
presents no difficulty whatever. While the main engines are 
running the withdrawal of much condensed water would no 
doubt risk the safety of the boiler ; but in the case of so-called 
“ distilling” ships, there need be no trouble incurred on this 
score. 








ENGINES OF THE MONA. 


Tue following additional particulars of the engines of the 
Mona—illustrations of which appeared in our last impression— 
may be of interest:—The dimensions of the engines are as 
follows: Cylinders, 20in. and 40in. by 24in. stroke; crank shaft 
of steel, 7$in. diameter; main bearings, 1lin. long ; centre bear- 
ings, 14in. long ; piston-rods of steel, 4in. diameter; diameter of 
air pump, 15in. by 15in. stroke; feed and bilge pumps, 3fin. 
diameter and 15in. stroke, all driven by beams from high-pres- 
sure cylinder; circulating pump, independent, 9}in. diameter 
and 12in. stroke, double-acting, driven by a Pearn direct-acting 
engine, exhausting into condenser, driving also an auxiliary feed 
pump, sucking from bottom of condenser, and acting as an air 
pump when enginesarestanding, and steam is being blown through 
into thecondenser; condenser tube surface, 750squarefeet; thrust 
bearing with single collar connected to engine bed by stays. 
Donkey engine, double-acting ; steam cylinder, 7in. diameter by 
Yin. stroke; pump, 4in. diameter by Sin. stroke, with brass 
bucket, liner, and valve, arranged to draw from sea and engine- 
room bilges, and to pump into the boiler, overboard and on deck, 
and exhaust led to this, to waste pipe, or condenser. A 4in. 
double-acting brass-lined hand pump is fitted, to pump on deck 
and into the boiler, and draw water from the sea and bilges, with a 
cock for testing the condenser. Boiler, 11ft. 6in. diameter by 10ft. 
long, of steel, stayed for a working pressure of 100 Ib., and tested 
by hydraulic pressure to 200 Ib.; three furnaces, each 2ft, 9in. 
diameter and 7ft. 6in. long; total heating surface, 1050 square 
feet; grate area, 45 square feet; weight of engines and shafting, 
without propeller and pipes, 26 tons; weight of boiler, wi 
water, 28 tons, j 
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RAILWAY MATTERS. 


Mr. C. L. TATE has been appointed general manager of the 
Mersey Tunnel Railway. 


THE eastern system of Cape railways, passin; 
colonial coal fields, was completed and Coat 
Burghersdorp on the 19th ult. 


On the 10th inst. the pe Tramways Company sold the whole 
of its remaining stock of horses. These lines have for the last 
three years been worked jointly by steam and horse-power, and it 
is through the undeniable economy shown by the past three years’ 
working gee as against horses that the above resolution was 

° e engines exclusively used on the system are the 
ilkinson type. 

A COMPANY is being formed for the we of constructing a 
railway, to be known as the Sutton and Willoughby Railway. The 
line will run.from Willoughby to Sutton, where it is pro) to 
construct a North Sea Fisheries Harbourand Dock. It is proposed 
to construct the line and dock and harbour in response to the 
wishes of the smack owners, fishermen, and merchants of Grimsby, 
the fish dock there not meeting the requirements of the trade. 


eet accounts of the railway’ companies for the past 
few years generally show that working expenses are growing 
less in relation to the amount of work done, and in fact, companies 
in this way have been able to make dividends that would otherwise 
have been small; and this is notwithstanding a considerably 
increased mileage of line to work, and a largely increased train 
mileage. Much depends on careful and judicious enterprise of 
locomotive, carriage, and wagon superintendents. 


Messrs. CRAVEN BROTHERS, Darnall Carriage Works, Sheffield, 
have just delivered to the Cheshire Lines Committee forty compo- 
site or of a very comfortable and substantial type, which 
are intended mainly for the through traffic to Liverpool. The 
same firm are now building two large dining saloons for the Great 
Northern Railway Company, to be used in their express service 
from London to Scotland. They will be somewhat similar to the 
new dining saloon recently constructed at Gorton for one of their 
special fast expresses between Manchester and London, 


SPEAKING of the Suakim-Berber line, a Times correspondent 
:—** The construction of the railway is a curious and interest- 
sight. In advance is a picket of cavalry, while far off on 
either side the vedettes scout in the bush. At the immediate head 
of the line is a battalion of infantry—at p t the G di 
Guards—echeloned, and advancing as the rails are laid. Streams 
of coolies carry the sleepers from the trucks, and teams of four 
artillery horses drag up the rails, two at a time, to the navvies, 
who lay them in a twinkling, and drive the spikes, In the rear 
are gene who complete the line, and further back the ballasting 
parties.” , 


through the 
for traffic to 





Mr. Hort 8, Hatvetr, who had one of the Colquhoun 
exploration, delivered an address on Monday before the London 
Chamber of Commerce on ‘Railway Extension to South-West 
China and Siam.” He sketched out the route of a proposed rail- 
way, a down the cost of the line at six millions, There were 
no extraordinary difficulties in the matter of construction. The 
main line from Bangkok to Kiang Hsen should not cost more than 
four millions, and it ought to pay as well, or better, than the 
Irrawaddy Valley State Railway, connecting the British Burmah 
sea town of Rangoon with Prome, which yielded 6 per cent., 
passed through a less thickly populated and fertile country. 


Tue Railroad Gazette record of train accidents in February con- 
tains brief accounts of 61 collisions, 136 derailments, and 19 other 
accidents ; 216 accidents in all, in which 44 persons were killed and 
259 injured.’ Fourteen collisions, 9 derailments, and 2 other 
accidents caused the death of one or more persons; 8 collisions 
and 29 ilments caused injury, but not death. In all, 25 
accidents caused death and 37 injury, leaving 154, or 71 per cent. 
of the whole number, in which no injury to ns is noted. In 
the 61 collisions there were 23 persons killed and 57 injured. 
In the 136 derailments, 18 persons were killed and 202 injured ; 
while the 19 other accidents caused 3 deaths, but injured no one. 


‘WHEN the projected new line, 600 miles long, from Winnipeg to 
Hudson’s Bay is opened, the distance to Liverpool from Manitoba, 
vid Hudson’s Bay, will be lessened by more than 800 miles of rail- 
—- 64 of sea, The distance to Liverpool from Port Churchill, 
on Hudson’s Bay, is 2026 miles, or 64 miles nearer than Montreal, 
which is 2990 miles; and 114 miles nearer than from New York to 
Liverpool, which is 3040 miles. It is therefore anticipated that 
within three or four years a further reduction will be made in the 
cost of Manitoba wheat at Liverpool equal to the saving on 800 
miles of railway carriage, or about 3s, per quarter on wheat and £3 
per head on cattle, without taking into account the saving in time, 
which is estimated at more than three days. 


ACCIDENTS on American railways in February last are classed as 
to their number and causes as follows by the Railroad Gazette :— 
Collisions: Rear, 38; butting, 21; crossing, 2; total, 61. Derail- 
ments: Broken rail, 34; broken frog, 6; broken switch-rod, 3; 
broken bridge, 3; reading of rails, 9; broken wheel, 15; broken 
axle, 5; broken truck, 2; broken draw-head, 1; dropped brake 

m, 1; sccidental obstruction 3; bed slide 1; wash out, 1; 
snow or ice, 20; wind, 1; misplaced switch, 6; purposely misp 
switch, 2; rail purposely removed, 2; salidous obstruction, 1; 
unexplained, 20; total, 136. Other accidents: Boiler explosion, 2; 
flues collapsed, 1; broken parallel rod, 10; broken wheel, not 
causing derailment, 4; broken truck, not causing derailment, 1; 
car burned while running, 1; total, 19. Total number of accidents, 
baa A general classification of these accidents may be made as 
‘ollows :— 

Collisions. en eee Other, = 


Defects ofroad .. .. .. 
Defects of equipment .. .. 8 24 18 45 
Negligence in operating .. 48 6 ~~ 54 
Unforeseen obstructions .. 10 26 1 37 
Maliciously ca‘ oo 6 _ 5 
Unexplained .. .. a 20 oa 20 
Toth «ia te 136 19 216 
& - unexplained derailments form a large proportion of the 
whole, 


Ar the end of 1883 the capital of the six leading French railways, 
including the subventions, was 10,671,716,000f., of which 
10, 069,671,000. had been expended on the lines of the old and 
new network, comprising about 25,647 kilos. authorised, of which 
23,201 kilos. were in work. The cost per kilometre worked was 
about 434,000f., whilst the total charge for rolling stock was 
1,468,128,000f., or equal to 68,800f. per kilometre. The total 
traffic receipts of 21,168 kilos, brought into these accounts were 
1,040,572,902f., or an increase of 3,370,954f. over 1882, whilst the 
expenses rose from 513,682,821f. in 1882, to 587,522,442f., or 
23,840,121f. increase, leaving 508,050,460f. against 523,519,627f. 
as net receipts, or a decrease of 20,469,167f. The rtion of 
expenses to receipts was 51°66 as com with 49°63 per cent. 
or 2°13 per cent. increase. In 1 the companies carri 
6,566,448,000 passengers one kilometre at an average fare of 
0°0484f. For the same year, the tonnage carried by the i 
vitesse one kilometre was 10, 766,582, 000 tons, at a cost of 0°0571f. 
To secure this traffic the. ran 198,912,000 kilos., the locomo- 
tives 228,891,000 kilos., and the carriages and wagons of all sorts 
4,128,558,000 kilos. Looking at these results from a financial poin 
of view, the results of the working of a group of lines having a 
capital of 8,305,500,000f., a reventie of 522,287,000f. was earned, 
giving 6°29 per cent, on the capital. From the statistics it appears 

t the working of the lines, which in 1882 left a balance of 
7,168,881f. towards the moperment of advances made by the State, 
left in 1883 a deficit of 11,783,8228, 


t | Drammen—had 755 and 150 subscribers 





NOTES AND MEMORANDA. 


THE pig iron production of Austria in 1883 was 522,400 tons, 
against 445,478 tons in 1882, Of this quantity 474,754 tons were 
forge, and 47,646 tons were foundry iron. 


THE total production of iron ore in Austria in 1883 was 882,313 
tons, against 905,510 tons in the preceding year. The average out- 
put of each of the hands employed was 180 tons. Bohemia, 209 
tons; Carinthia, 149 tons; and in Salzburg, 111 tons. The largest 
output was obtained in Styria, where 544,243 tons were worked. 


Proressor R1aT11 has constructed a thermo-electric cell, based 
upon the principle that the production of electricity is due to the 
difference of the temperature of two parts of a single fluid. The 
cell consists of a receptacle of wood or porcelain, traversed by two 
tubes of copper, with wires at a/certain distance between them. 
By the principal tube a jet of steam is passed, and by the other 
cold water. The outer jar contains a solution of — of copper. 
When the circuit is made, the copper of one of the tubes is dissolved, 
and is deposited in the other. ‘This cell is said to be constant, and 
not liable to polarisation. 


HERE, says the Carriage Monthly, is a brief description of the 
process of steel-converting axle spindles. The threaded portion is 
incased in a ball of fire-clay. The axles are next stood—points 
down—in metal boxes; the space between the axles is then filled 
with animal carbon, usually calcined ‘‘ bone dust,” to a point lin. 
or more above the collar. A fire is then made about the metal 
boxes, and kept up until the carbon ignites and penetrates the iron, 
the whole being ata red heat. When thoroughly charged with the 
carbon, and while red hot, the axles are removed and placed in the 
cooling vat, the water of which is most usually charged with salt, 
and sometimes with prussiate of potash. 


Writ1nG to the Times on the fracture of the South Foreland 
Lighthouse lenses, Professor Tyndall says: ‘‘I have already shown 
that different kinds of glasses act differently on radiant heat. We 
have now to add that different kinds of radiant heat act differently 
on the same glass. Take an example. A plate of transparent 

lass will transmit 40 per cent. of heat from a brightly burning 

mp, while the selfsame plate will transmit only 6 per cent. of the 
heat radiating from a plate of metal with a temperature of 700 deg. 
Fah. This small transmission implies a correspondingly 
absorption. Now it so ha that precisely where the fractures 
begin at the South Foreland a source of heat over and above the 
flames comes suddenly into play. This second source is the flue 
into which the products of combustion, and indeed a portion of the 
flame of the large burners, are discharged. I think I am safe in 
stating that the heat radiated from this flue is wholly lodged in the 
glass. Thus, from the second lens upwards, we have the combined 
action of two sources of heat, and to this union of forces I attribute 
the partial destruction of the upper three lenses.” 


Gavs has computed—taking as a unit of his measure a magnet 
l4in. long, lin. wide, 0°25in. thick, weighing 11]b. made of the 
hardest steel and of the strongest magnetic force possible—the 
earth’s magnetic force as equal to 8,464,000,000,000,000,000,000 
such magnets. The attracting or lifting power of such a magnet is 
about 101lb. which would make the attractive power of the earth 
42,310,000,000,000,000,000 tons. This calculation may be rather 
curious, a multiplication of a quantity by 10 reducing it by a good 
many millions. The Horological News, which published the figures, 
probably thought that when all is guess work it is not wise to waste 
time on minute accuracy or give ita second thought. It adds, if 
this magnetism were equally distributed throughout the mass of 
the earth, the magnetic intensity of each cubic yard would be equal 
to six of these magnets, or about 60 1b. attractive force. Professor 
Mayer has shown that this magnetic influence, this invisible force, 
is a power filling space to an unknown distance and radiating in 
the lines of magnetic force very much as the rays of the sunlight, 
the lines of the earth’s magnetic force being from south to north, 
as indicated by the compass needle. 


Some interesting facts are published concerning what are known 
as ‘‘the greyhounds” of the Atlantic. The steamship Etruria, 
the latest addition to the Cunard Line, has made 805 knots in 
forty-six hours with three-quarters steam. From the Fastnets to 
Ballycotton Light she steamed at the rate of 19°6 knots per hour, 
with sixty-three revolutions of the screw per minute. Ona six 
hours’ run in the Clyde, with Scotch coal, she reached 67°5 revolu- 
tions of the screw, and made 20°233 knots, going and returning 
between the Pladda and Sanda. This gives a speed of 24 statute 
miles per hour. The Etruria is a sister ship of the Umbria. She 
is entirely of steel, 520ft. long by 57ft. 3in. broad, and 41ft. deep. 
The following figures relate to nine vessels of the fastest class, 
constructed within the last eight years :— 


Name. Builder. Length. Breadth. th. 

e ft. in. te 

Arizona Elder .. 452 2 .. 464 .. 35 7 

Alaska.. er . 000 .. BWBO.. 8B 0 

ae Thomson.. 515 0 .. 52 1... 37 0 

City of Rome Barrow .. 560 2 .. 52 8 .. 37 0 

Oregon Elder .. 500 0 54 0 .. 39 9 

Aurania omson.. 470 0 .. 57 2 .. 37 2 

America Thomson.. 441 8 51 2 .. 30 

Umbria Elder 520 0 67 8 .. 41 0 

Etruria «se aoe 520 0 .. 57 3 .. 41 0 
Five of these, the Servia, Oregon, Aurania, Umbria, and Etruria, 
are owned by the Cunard Line, and it will be observed that these 


five have a greater breadth of beam and greater depth than their 
competitors—an important element in the calculation of comfort 
and safety. During the seven voyages from May last to January, 
the Oregon never steamed less than 400 knots per day coming east, 
nor did she —. more than four hours in the trip. Her quickest 

out and home—the quickest passage on record—was done 
in 12 days 21 hours 9 minutes, or an average of 184 knots, or 21°40 
statute miles per hour, 


THE employment of the telephone increases very rapidly in 
Europe. In Italy ten cities possessed telephone lines at the end of 
1884, the same number in 1883; but the number of subscribers 
increased from 3710 in 1883 to 5301 in 1884, an increase of 30 per 
cent. In France eleven cities had telephonic communication both 
in 1883 and 1884; the number of subscribers increased from 4739 
in the former year to 5535 in 1884, an increase of 15 percent. In 
Belgium, in five cities, the increase has been from 2051 subscribers 
in 1883 to 2443 in 1884, or 19 per cent. In Great Britain, London 
had 3350 subscribers in 1884, against 2565 in 1883, an increase of 
25 per cent. Sg Manchester, Southport, and Blackburn 
had together 2359 subscribers in 1883, augmented to 2734 in 1884, 
or an increase of 17 per cent. For Sweden the figures for 1882 and 
1884 are available ; they show the largest increase for any country. 
In 1882 only five cities, with 1554 subscribers, had the telephone ; 
in 1884, fifty-one cities, with 7737 subscribers, an increase of 398 
per cent. in two years. In Holland, in eight cities, we find 1972 
subscribers in 1883, and in 1884, in nine cities, 2250 subscribers ; an 
increase of 14 per cent. In Switzerland, in ten cities, in 1883 
there were 1778 subscribers, which figures rose in 1884 to twenty- 
seven cities, with 3771 subscribers; increase, 112 per cent. In 
Russia there were in 1883, in six cities, 1485 subscribers, rising to 
seven cities with 2230 subscribers in 1884; increase 60 per cent. 
The statistics for the German Empire for 1883 and 1884 are not 
yet published. There were 1600 subscribers in Berlin in June, 
1884, In Austria at the end of 1883 ~— cities only had telephone 
lines; there were 708 subscribers at Vienna in December, 1884, 
In Norway on June 30th, 1883, two cities—Christiania and 

i respectively. In Den- 
m had 516 subscribers in June, 1883. In Portugal 


mark, © 
there were at the end of 1888 telephone lines in Lisbon, with 343 
subscgibers, and in Oporto with 183 subscribers. Spain is the only 


country which has no telephonic communications as yet, and a law 
was recently passed by the Cortes reserving to the Government the 
telephonic monopoly, 
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MISCELLANEA. 


AFTER a year’s effort to obtain and refine oil from wells in 
Burmah, recent Government reports state that, ‘‘ So far, attempts 
to obtain oil in paying quantities in British Burmah have proved a 
failure.” 

At the meeting of the Iron and Steel Institute on the 6th, 7th, 
and 8th May, ten papers will be presented, several of which are of 
more than usual interest. The ting takes place at the Institu- 
tion of Civil Engineers, 

A BILL now before the New York Legislature provides that the 
portion of any telegraph, telephone, or electric light lines in any 
town in this State shall be assessed in the manner provided by law 
for the assessment of lands. 

A USEFUL table, showing the horse-power transmitted by shafts 
and leather belting, compiled for the publishers by C. L. Hett, 
A.M.1.C.E., has been published by Messrs. S. and E. Norris and 
Co., the well-known leather belt manufacturers. 


At the entrances to the Inventions Exhibition fifteen of the 
registering turnstiles of Messrs. Isler and Co. will be employed. 
The new subway from the station to the Exhibition will. reduce 
the crush of people at the Exhibition road entrance stiles. 


THE Board appointed to investigate the charges preferred by Mr. 
J. H. Howe, M.P., in Parliament—South Australia—against Mr. 
R. C. Patterson, the Deputy Engineer-in-Chief, have brought up 
their report, and they unanimously clear him on every point. 

TuE Brussels Municipal Gas Company has decided to reduce the 
price of gas consumed during the day to 10 centimes per cubic 
metre, and proposes to use a meter with two indices—one for 
registering consumption at high pressure and the other for that at 
low pressure or day consumption. 

THE Engineering News Publishing Company, New York, has 
— the first series of a set of drawings on ‘“‘ Engineering 

rawings and Data,” illustrative of the New Croton Aqueduct 
from Croton Dam to Harlem River. There are sixteen plates, 
which are of considerable interest to engineers concerned on water 
supply works. 

DuRInG 1884 the imports of frozen meat amounted to the encr- 
mous pape | of 619,324 sheep and 115,377 quarters of beef. Most 
of these supplies arrived in ‘‘ magnificent condition,” but in some 
instances great deterioration had taken place during the voyage, 
involving heavy loss to the importers, and showing the great value 
of trustworthy refrigerating machinery. 

THE keenness of the competition in the bridge building trade is 
causing some manufacturers to agitate the question of the advis- 
ability of taking steps to cause, if possible, the insertion in the 
public press of the results of the tendering for large Government 
work which is from time to time given out, in the same manner 
as the applications for tenders are now published. 

THE Government have entered into a further contract with 
Messrs. Yarrow and Co., of Poplar, for the immediate construction 
of three more stern-wheel steamers for the Nile. The new boats 
will be shipped in large sections, which can be bolted together 
afloat, thereby avoiding the delays and difficulties of rivetting up 
and launching. They will also be provided with powerful arma- 
ment, and may be considered as the advance or fighting boats for 
the expedition. 

THE Frenc?: authorities in Cochin China have erected overhead 
wires across the river Mekong, posts 165ft. high having been put 
up on each side of the river, at a spot where the width is 2560ft., 
and from these silicious bronze wires—one ‘04in., and the other 
*055in. in diameter—are suspended across the stream. Over a 
tributary of the river another similar connection has been made, 
1670ft. span and more than 114ft. above flood water. The former 
of these is a span of 0°46 of a mile. 

From the annual report of the Manchester Steam Users’ Asso- 
ciation it appears that, during the year, the occurrence of 36 steam 
boiler explosions, resulting in the loss of 23 lives and in injury to 
44 other persons, came to the knowledge of the committee, while 
13 “‘ miscellaneous” explosions, killing 8 persons and injuring 21 
others, also took place. This brings the total for the year up to 
49 explosions, 31 deaths, and 65 cases of personal injury. At 
gg three boilers blew up simultaneously, and three men were 








IN their report on the water supplied to London during March, 
Mr. William Crookes, F.R.S., Dr. William Odling, and Dr. C. 
Meymott Tidy say: Of the 188 samples examined, the whole were 
found to be perfectly clear, bright, and well filtered. The mean 
amount of organic carbon in the Thames-derived waters for March 
was practically identical with that for February, viz., 0°18 in 
100,000 parts of the water. Considering the condition of the river 
during the month, and the additional care needful to effect good 
filtration, it is noteworthy that not one of the 188 samples examined 
by us contained so much as a trace of suspended matter. 


A NEW Telegraphic and Electrical School has recently been 
opened at the Lecture Hall, Royal Hill, Greenwich, by Messrs. A. 
P. Chattock and 8. T. Dalton, for the purpose of affording instruc- 
tion in electrical science and in telegraphy, both practical and 
theoretical. ing the summer months the theoretical instruc- 
tion will be confined to laboratory work, but early in October it is 
intended to supplement this by a series of lectures. In the class- 
rooms there is a good collection of apparatus, including most kinds 
of telegraph instruments at present in use, and this will give a 
good opportunity for those wishing to prepare for the expected 
development of telegraphy when the new rates come into force. 

A NEW pumping engine, of considerable power, built by Messrs. 
Hathorn, Davey, and Co., of Leeds, has been put down at the 
Moat Colliery, near Princes End, by the South Staffordshire 
Mines Drainage Commissioners. It will be publicly inaugurated 
on Saturday, when a luncheon will be given by the members of 
the Tipton District Committee. The boilers have been supplied 
by Messrs. Hawksley, Wild, and Co., of Sheffield. The engine is 
ot the horizontal compound differential type. It has a 44in. high- 
pressure, and 76in. low-pressure cylinder, and a 10ft. stroke, with 
air pump and surface condenser. The pumps consist of two 19in. 
plungers, with 10ft. stroke, placed at a depth of 464ft. At each 
stroke of the plunger, 245 gallons of water are forced to the 
surface. The engine is capable of raising over two million 
gallons in twenty-four hours. An extensive system of levels is 
under completion, and when the levels are finished, it is expected 
that the one new engine will be pumping an area that has hitherto 
required the services of half-a-dozen steam pumps. 


IN a letter on “‘ River Conservancy,” Mr. J. Bailey Denton says 
he does not believe that an observer of water economy exists who 
does not believe that the year 1885 will be signalised in the east 
and south of England by the lowering of the subterranean water 
supply and the reduction of the springs supporting our rivers, in 
which case the evils of pollution will be much aggravated. While 
the total amount of rainfall in 1884 was not more than two-thirds 
of the average annual fall of fifty years, the depth due to the 
winter months, from October to March inclusive, the period upon 
which the rivers depend for maintenance of flow, was, both in 
1883-4 and 1884-5, considerably below the average fall of the period, 
while in 1884-5 the proportion of the rain evaporated was remark- 
ably great. ‘‘The result of these coincidences manifested itself in a 
well of which he had had the depth of water taken weekly for 
twelve years by a declension of depth between the Ist of April, . 
1882, and the Ist of April, 1885, of 8ft. 10in. He felt that such a 
fact as this is worthy the attention of all who take an interest in 
the régimes of the rivers upon which we depend so much, for it 
shows how desirable it would be to replenish the natural reservoirs 
we possess in the water-bearing strata under our feet by sinking 
shatts or sumps into them from the surface of our valleys, so as to 
turn to useful account the flood and excess waters which are 
injurious to agriculture,” 
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THE “IMPROVED” EXHAUST STEAM INJECTOR. | 


Messrs. HOLDEN AND Brooke, of Manchester, have introduced 
a further development of the comparatively recent type of 
exhaust steam injectors, the chief features of which are pretty 
clearly shown in the accompanying illustration. This they have 
termed their patent “improved”—rigid nozzle—exhaust steam | 
injector, and the leading feature is that it dispenses with the | 
flap or split nozzle of the ordinary exhaust injector, which is | 
replaced bya small valve. The large surface—which of necessity 
must be accurately scraped up—of the split nozzle, with its 
hinge, is obviously an objection if the work can be done equally 
well with a much less surface, and this objection Messrs. | 
Holden and Brooke have overcome in a very simple and at the | 
same time very successful manner. In an exhaust injector of 
any kind it is essential for its efficient operation that the feed- 
water shall be able to get freely away until the jet can acquire 
a sufficient velocity to pass through the 
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cone, and it is also necessary that when the injector is at work 
there shall be no access of air or vapour to the combining cone. 
These are points to which special attention has been paid in the 
improved injector of Messrs. Holden and Brooke. The com- 
bining nozzle is rigid and continuous, the water escaping by 
fixed gaps or openings, whilst the small surface of the valve | 
presents the minimum risk of getting out of order. 
struction of this injector, as shown in our illustration, may be | 
described as follows:—A A are the gaps discharging into the 
chamber B, which chamber B is isolated from the vapour given 
off at the ordinary overflow C, by the packed bearing D, and 
from the outer air by the valve E. The action of the jet in the 
combining nozzle forms a powerful yacuum in the chamber B, 
and so holds the valve E firmly on its seat; at other times the 
valve E readily opens to allow the free escape of water, falling | 
to its seat again by its own weight as soon as the flow of water | 
ceases, The valve turns freely and independently of the arm | 
which carries it, so that by removing the cap M it can be readily 

cleaned and reground on its seat. The cap M carries the over- 

flow pipe as shown, and serves also for the ordinary overflow | 
passing out at F. The arrangement of the slits, whereby the | 
nozzle is kept continuous, is shown in the section ab. The large 
nut at the bottom serves for withdrawing the whole nozzle for 
examination, and also for regulating the water supply entering 
round the end of the steam nozzle. A number of these new 
injectors have now been at work for a sufficient length of time 
to afford an adequate test of their efficiency, which has been 








The con- | 


fully proved, and we have had an opportunity of inspecting 
several of them in operation—in one case working against 80 Ib. 
boiler pressure. In their action they are perfectly automatic, 
and if the engine is stopped, as in the case of winding engines, 
they will re-start with the re-starting of the engines, and we 
have seen them start straight off without any loss of water what- 
ever at the overflow. Messrs. Holden and Brooke have un- 


| questio 1: bly introduced a very excellent and efficient exhaust 
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WOODHEAD’S STEAM HAMMER. 


steam injector, and the fact that under conditions where other 
injectors had been found unworkable it has fulfilled efficiently all 
the conditions required, certainly gives it.a claim to consideration. 








WOODHEAD’S STEAM HAMMER. 
THE accompanying engraving illustrates a type of steam 
hammer made by Messrs. R. Woodhead, Steam Hammer 
Works, Whitehall-road, Leeds. This hammer is specially 


designed for studs, bolts, and other forgings made out of solid 
iron, and is suitable for ironmongers, machinists, and other 
special forgers. The special features are, that it is arranged for 
the smith either to work it by his foot, or it can be used as a 
hand motion hammer, or .self-acting, with variable strokes, 
light or heavy blows, or with any number of dead stamps, as 
desired by the operator. It is self-contained, and requires very 
little extra foundation, thus is readily fixed, making it suitable 
for foreign markets, and has already been supplied to the West 
Indies, Australia, South Africa, and continental markets. Itis 
a handy tool of simple construction. 











FLUSH TANK. 


Tue annexed sketch illustrates a novel automatic flushing 
apparatus. To whom to give credit for it we do not know, but 
the American Sanitary Engineer is of the opinion it was exhi- 
bited at the International Health Exhibition, and we will be glad 

| to give the name of the inventor should we be informed of it. 
The diagram needs little explanations. Water enters through 
the rain pipe until it overflows through the pipe A into the 
bucket B. The weight of water in the bucket overcomes the 
weight of the lever and valve, opening the same and allowing 






TRAIN PIPE 
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the discharge of water into the drain. 


The inductive action of 
| the water as it passes the valve starts the small syphon D, which 

empties the bucket of weight, allowing the valve to close. Regu- 
| lation is secured by the ball C on the balanced lever. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George H. Weeks, chief engi- 
neer, to the Bacchante; Peter Eckford, chief engineer, to the 
Hercules; William Vincent, chief engineer, to the Euphrates ; 
Robert Burridge, chief engineer, to the Tamar; Thomas Whebly, 
engineer, to the Penelope, additional ; William Hines, engineer, to 
the Bacchante ; John G. Jenkins and Frederick W. Austin, assistant 

engineers, to the Bacchante ; George J. Fraser, chief engineer, to 
| the Ruby; Alfred Rayner, engineer, to the Ruby ; Isaac E, Hurst, 
| engineer, to the Pembroke, additional; Edward .G. Guyatt, 
assistant engineer, to the Ruby; and William C. Beal, chief engi- 





' neer, to the Iron Duke. 
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THE BLAAUW KRANTZ BRIDGE 
IN CAPE COLONY. 
No, III. 

Moving load.—The numerical values for 
the reactions of one half of the arch upon 
the other, and for the strains in the six 
supernumerary bars, were stated on page 
202. By reference to Table L., the strains 
in the twenty-five bars or lamine of the 
left half were then easily found by first 
adding the products of the values a’, o!, 
alll, gH, oX, oY, SPo into the values: s', 
ot, o!, H, K,. V, P,, out of Table IIL, 
together; then progressing to P,, &c., in 
the same manner; and, further, to the 
loads on the other half of the arch, by put- 
ting in Table I. o¥!, oY, of, for of, of, oll, 
and using the values for s¥', sY, s‘Y out of 
Table III. In this way another table was 
constructed, which contains the strain or 
moment in each of the sixteen bars and nine 
laminz from each of the eleven loads P=1. 
Then multiplying with such values in tons, 
as each P has in Fig. 1, and adding, on the 
one hand, the positive values, and on the 
other the pa gets values together, the 
maximum and minimum values for each 
bar for the moving load are finally arrived 
at, If it were desired to find the abutment 
reaction for any load P, it would only be 
necessary to construct the resultant of the 
corresponding forces H, K, and V in order 
to obtain the reaction upon the unloaded 
half, and the resultant of H, K, V, and P 
in order to obtain the reaction upon the 
loaded half. These reactions are indicated 
in Fig. 1 by dotted lines. 

Fixed load.—The calculation of the strains 
from the fixed load which have to be added 
to the results, so far obtained, is much 
shorter, as the arch rested during the erec- 
tion on three hinges, which were well oiled, 
and whose friction could therefore be’ disre- 
garded. The three supernumerary dia- 
gonals of the left half have the same strains 
as those of the right half, and the calculation 
consequently presents only three unknown 
quantities instead of nine. 

Temperature.—The effect of the change 
of temperature is calculated by putting in 
equations (1) to (12) Ah = Ak equal to the 
positive or negative extension of an iron bar 
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of the length of half the span, V = 0; a, 
6, 6, d, 4 f= 03; F = Ms gl ahs GU = 
s'v, The six equations thus obtained are 
sufficient to determine the five unknown 
forces and the alteration of height of the 
crown ofthearch. Forarange of 20° centi- 
grade the effect is found equal to a hori- 
zontal force of + 1°974 ton, with which one 
half of the arch acts upon the other. The 
position of the force is indicated on Fig. 1. 
Wind pressure.—The lateral bracing con- 
sists of six systems, viz., the four radiating 
systems, terminating in points P, P, P', 
P',; one horizontal system, viz., the plat- 
form, and a system somewhat below the 
platform. When the wind pressure acts 
these systems press upon each other in 
their points of intersection, and these pres- 
sures appear in the calculation as unknown 
quantities. These could be used, in combi- 
nation with the wind pressures and the 
dimensions of the structure, which are 
known, for the statement of expressions for 
the horizontal deflection of each system 
separately, and on account of the equality 
of two such deflections one would obtain a 
number of equations sufficient for the cal- 
culation of those pressures. It would be, 
however, almost impossible to make this 
calculation with an accuracy equal to that 
for the vertical loads on the arch, as in addi- 
tion to the direct loads there also appear 
their turning moments. These act as loads 
upon the two arch systems, and thus have 
an: influence upon the above-mentioned 
deflections. In the attempt to deal with 
the question from this point of view, the 
calculation assumed very soon unmanage- 
able dimensions, and it was found neces- 
sary te imagine the six lateral systems as 
acting upon each other independently of 
the triangulated arches. In other words, 
looking upon the whole arch structure as 
a statically undetermined system in space, 
it has so large a number of supernumerary 
bars—z.e., unknown quantities—that many 
of them must be altogether ignored before 
the calculation can be made. These compli- 
cations are not peculiar to the structure 
here spoken of, but exist in most structures 
excepting straight girders. If the six 
systems act independently upon each other, 
as indicated above, the reactions in the 
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every wrought iron part, not excluding, however, lesser 
strains; and secondly, the more modern principle which | Figs. 2 to 7. One point may be mentioned with 
takes into account the change of intensity of the strains | regard to them, viz., the way in which the intermediate 
from the moving load. The latter principle—now more | bracing between the outer arches, especially the above- 
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points P, and P,, and the two other intersections below 
these points, B and C, are found to be about + 2066; 
+1126°6; —623°0; +936°12 superficial feet of wind pres- 
sure surface on the assumption that a railway train covers 
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Details—Some of the details of the arch are given in 
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IRONWORK OF THE BLAAUW KRANTZ GRIDGE. 


the whole bridge uniformly. The wind pressure for this | and more adopted in calculations of strength—is based 
case was assumed at 31 lb. per foot superficial, while for the | upon the well-known Wéohler’s experiments, and is 


unloaded bridge 56 lb. were assumed. 


expressed by a formula for the factor, which, divided 

















mentioned systems of wind bracing, are connected with 
them. In similar cases, where the two outer systems are 
inclined towards each other, the intermediate bracing 
has generally been placed in planes at right angles 


ee &; 2f with the vertical plane, which contains the longitudinal 
, 3 ae ) i AM ‘axis of the bridge. If this plan had been adopted, all 
ia ; / ' / “10 connections with the outer inclined systems would have 
we \ Fai ae contained irregular angles, which it would have been difti- 
Pts ‘Ps A P; a“ Po ee cult to —— in the niger we by ng Ra rermpeng rofl re a 
he 3 ‘4, 5 9 “i a intermediate bracing was placed in planes at right angles 
i — wr @ rey » | with the two outer Arne In this way the connections 
: gee 2 , Att. saeen eg q |veferred to become quite simple, and the difficulty is 
e." Ze oye" ie ia localised in the few connections which lie in the intersec- 
Y ry eS Ge K tions of the planes, and, at the same time, in the vertical 
Pi Yr 434, | central plane. The ao halves of the intermediate 
2 Pa le-6eT. © lisa7, 4 bracing thus meet in ridges, which give a somewhat pecu- 
Awe liar appearance to the elevation of the structure, but this 
Z Yv effect is almost lost in a perspective view, As the method 
2-85T av of construction here spoken of has, perhaps, not been 
5! adopted before, it would be premature to recommend it 
ee for imitation; but at any rate it may be worth calling 

‘fi attention to it. 
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into the maximum stress in a bar, gives its sectional 
area in inches. This formula, known as the Laun- 
hardt-Weyrauch formula, is as follows :— 
minimum stress i 

Factor=a (+o sa) tons per sq. inch, 
where c may be taken between 0 and 3, according 
to circumstances, viz., whether a structure is in- 
tended to resist a small number or an infinite num- 
ber of changes of stress. In the present case, of a 
bridge upon which a very large trafiic is not expected 
to be imposed within a cmetleniie number of years, 
c was taken at}; a@ was taken at 4, so that the 
factor varies between 5 and 3 tons, being 5 tons for 
parts where the stress from fixed and moving loads 


together does not vary at all, 4 tons where it varies |- 


between () and the maximum, and 3 tons where the 
minimum and maximum stresses are equal but 
opposite. The sectional areas thus obtained were 
augmented by an amount due to.the stresses from 
the change of temperature and the wind pressure, 
calculated by dividing by the factor 7°5. They were 
further increased, where necessary, so as to bring 
them within the rule of the Board of Trade, In 
many: parts of the structure it would have been 
practically impossible, or at least, inconvenient, to, 
adhere closely to the sectional areas thus calculated 
without using rolled bars of excessively thin 
metal. The consequence is that many parts are 


Caloulation of strength.—Two principles of determining | stranger than necessary, and the fact is worth mentioning, 
the sectional area of the various parts were here acted | in so far as it indicates that the system of structyre here 
upon, viz., first, the rule of the Board of Trade in Eng- | adopted would have given still better results if the dimen- 


jand, which sanctions strain of 6 tons per square inch in | sions of the arch had been largex, or the load upon it heavier. 


}quence of which the strains could 





Erection.—-It has been mentioned already that the con- 
tinuous girders on each side of the arch were used as 
cranes for lifting the lower parts of the arch into position, 
and that after a connection was effected with the arch at 
the projecting end of each girder, the arch could be com- 
pleted by building forward from each side towards the 
middle. Thus very little timber was used in the erection, 
except some poles, which were lashed to the ironwork of 
the panel just erected and which formed the beams of a stage 
for the erection of the next. It was originally intended 
to fix the lower part of the arch within convenient 
reach from the ground, with the bottom pivots in 
their oe position, and then to tilt it up bodily, an opera- 
tion which would not have required a greater lifting 
— than about 20tons. The iron parts would in that case 

ave been deposited on the slopes of the ravine. Eventually, 
however, the better plan of Messrs, Handyside and Co., and 
their resident engineer, Mr. H. Parker, was adopted, 
according to which the parts were deposited immediately 
in their final position from an overhead wire rope tram- 
way stretched across the ravine, In conclusion of the 
description of the structure some of its characteristic 
features may now be enumerated, viz.,(1) the combina- 
tion of two continuous girders, with an arch resulting in 
t economy of metal and in the advantage of erecting 
without scaffolding ; (2) the liar form of the arch, 
inasmuch as the platform of the bridge is treated as an 
indispensable member of its structural framework; (3) 
the introduction of three temporary pivots, in conse- 
determined with 
accuracy; (4) the omission of cross-ties at the bases of the 


‘arch resulting in a lateral thrust upon the abutments as 
Well as 4 longitudinal ope ; and (©) the 


connection of the 
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a / bracing _ the two \ p : WAR AND COMMERCE. 
arch systems in planes at , ) 67 Sfo ‘ ‘ ‘ 
right angles with them. K/\e — PP ry a ya 
Some of these points are un- eS o16 o'g cised during the last fortnight 
usual in the practice of bridge- ~F—Hor lo os by the prospects of war with 
building, and the success of 50 90 ‘3 our old enemy, Russia, In 
the structure depended upon | oe o- “fog 18 the Sheffield district the effect 
the accurate calculation of j Kee fF i would be immediately felt. A 
the strains, which was an in- 24s, SOF 4 an considerable business is done 
tricate one. In examining the I a *.\y re in Sheffield goods with the 
design ~~. : view 3 adopt- | eS i — nets Penggeors 
ing it for the Grahamstown ; er Nok A ) Rowerer, «oes no 
pa. Port Alfred Railway, the { % he - 6S = ep A in the exports, 
engineer of that railway, Mr. , 0% Co ° > totes ehipmeents of hard- 
R. E. Cooper, had therefore | 3} °\\o fo a a f = br 
cs : A i ussia for the firs 
to deal with an unusually _ | A ry ° pr of this year amounted 
difficult case, and to take upon w eh fd si i to a value of only £6807. For 
himself the responsibility for ae” oo oe’, fo steam engines, and machinery 
the success of a work which \ ot (of \°\ [20> fo of all kinds, there is a brisk 
might by some be called an { \goe” \\ [7 ok trade with the Russian Empire, 
experiment. Two series of 1 ate laead + a ‘ol the total value for the quarter 
trials were made with the ¥ of2.-9..2 [opof 8-8 om ending last March being 
bridge, viz., one in Septem- | ; ty offo ‘of? £93,059. Russia also took in 
ber, 1884, under Mr. Cooper’s | | of offo| lofo the same period over £33,000 
personal supervision, and the re A worth at ecelcnie, cindace, ond 
other in December last, ac tS i \ fe ls io, other fuel; and in pig iron 
o : 0! los ° 3 . 
cording to his instructions. | | of \ lofo yy oh a aa Bio gg pore dk 
The first series of trials in- ; of «Noel * lol hoops, sheets, and plates, 
cluded one with two engines ee ae £19,863, These items com- 
coup together treated as | EE "1 aah sy ; rehend nearly the whole of 
stationary te one with a -{-.- q i eee ars & Details of Base the trade with. Russia, in hard 
train co engines and six- | Seah ees Ae of Arch goods. Fislend makes pases 
teen | wagons in oe 4 ‘8. \(STuow t cutlery, and of very g 
over the bridge with ios i oo i" i: ee p(Showeng weeny. pet) quality, too, which has the 
sireny ines te, | eH \ cape nik 
one with a train r ; ‘TE: = jae He oe eee Se 
ete Soy ith pig age lee \ fe goods, the like of which are 
fifteen miles an hour, and the | “ae a? ie im ae Eee 
“oP | under the Russian _ tariff, 
sudden application of the : v4 which is regulated to foster 
brakes in the centre of the ee 2 native industry. Another 
bridge. The greatest deflec- j illustration of this principle of 
tion took place in the centre “ Muscovite trading policy has 
of the arch and amounted to ie just been furnished. This 
Sin. Lateral vibrations were Ce week news has reached Shef- 


just noticeable, but too small 
to be measured. A perma- 
nent set did not take place. 
The second series of trials 
were made with three engines 


«- i a es 
| 
































field that the Russian Govern- 
ment has instructed the 
Petersburg - Moscow Railway 
Company to increase their 
rates of charges upon English 


























and tenders coupled — x oe page paved en re» 
and a the bridge « the rate upon home coal is to 
with velocities up to twenty- “3. yemein unaltered. Meum 
seven miles an hour, The % Charles Cammell and Co. have 
greatest deflection in the * an arrangement with the 
centre was ()'72in., and so far ss a a s Admiralty by as 
as can be judged from the \ & Wilson armour plates are made 
report P ol “= no perma- | ¥ i at Kolpino, near St. Peters- 
nent set. The report of the | Re gon Bd burg, under the superintend- 
second series does not men- . “ Vio, Oo! ence of Sheffield managers, 
tion any vibrations havin | “18 Ho! One half the plates are made 
comme Intecwne | i iat a at, Kolpino and one half at 
- : Yr oA as Sheffield. e production at 
re | af po BH Kolpino might go on uninter- 
. » HN ruptedly, but no English firm 
The following papers may, of si fe a a. pa Pah or p sec of 
among others, be referred to a Ei] fo : i. Sye\ X delivering, such clear contra- 
for the theory of taking into 7 i] fo ah Fo, © band of war. A blockade of 
consideration the extensions a he _ Sac, ? the Russian ports would be 
ech oc ge oe in = : im Tl —t he - _ - sd —s 

culation of stati unde- 3 : ‘ ; 
termined systems, he for- d ~ : 4 % well known that during the 
mula, as stated in No. IL, | * ht eteabon Ege EE ee war of 1854 goods were sent 
will be found in Schiffer u. | %5< SH ae) ig. ‘ee to Hietineng, snd Sem thence 
Sonne, Briickenbau 495 Par: despatched by rail to the 
pons helow : ah , # ak — frontier. At _ time 
| ed a * e : t to 
Maxwell.—* On the Calcu- “3-5 .106 —2 . 1% the lead. pera the Derby. 
lation of the Equilibrium and — shire hills not far from Shef- 
perm 5 of Frames,” Philoso- field. During the last Russian 
phical Magazine, 1864, xxvii., page 294. .war—the Crimean conflict—lead rose to £25 per ton. The 
G. F. Schulze.—“ Theorie einer Bogenbriicke,” Zeitschr. / oa a Eyam Company, twelve miles from Sheffield, paid dividends 
d. Vereins deutscher Ingenieure, 1865, p. 536. =re SoCs equal to 400 per cent. per annum, and the £3 shares rose to 
Lamé.—“ Legons sur la théorie mathématique de I’élas- oll] Ses ee 3 127 III £65. During the last Carlist campaign the value of lead was 
ticité des corps solides,” 1866, p. 79. = % £24 10s. per ton. It is now £10 15s. per ton, and is sc utterly 
Mohr.—“ Beitrag zur Theorie der Holz-und Eisencon- a} re) unprofitable at that pricethatevery lead miningcompany in North 

* lo 


structionen.” Zeitschr. d. Arch. u. Ing, Vereins zu Han- 
nover, 1868, p. 19. 
Mohr.—“ Beitrag zur Theorie des Fachwerks,” Jbid., 















































Derbyshire, including Eyam, have stopped working. Germany 
has largely contributed to this result ; but the great competitor 
is the United States, which six years ago required 90,000 tons a 





ear. Of that 60,000 tons were raised out of their own mines, 

1874, pp. 223, 509 ; 1875, p. 17; 1881, p. 243. o) ms 6) Hl pa the other 30,000 tons came from this country. Now the 
Schiiffer u. Sonne.—“ Der Briickenbau,” Handbuch der 4 \ = United States not only raise the whole 90,000 tons and take no 
Ingenieurwissenschaften I]., 1882. IS lead from England, but they ship 50,000 tons to Japan and 
Swain.—The Journal of the Franklin Institute, 1883, 3 Sey what were once exclusively our own Indian markets. Cartridges 
pp. 102, 194, 250. \ / are poopy ig by -~ — in roman = a than 
“Stresses in Staticall i s ” . a ssible in this country, an rmany has 2 moun~ 
neering, 1888, II. P 500. Undetermined By em, En tain of lead pa a carbonate state on the surface, Vphus does it, 
ee = come about that “wars and rumours of war” no longer stir tha 














= peaceful people of the High Peak of Derbyshire. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Ban 

BERLIN.—Asuer and Oo.,'5, Unter den Linden. 

VIENNA.—Messrs. Gero.p and Co., 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tue Witmer and Roorers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


7 it to 
‘m correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be a by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 
*," Weare compelled by pressure of other matter to hold over a 
number of ‘* Letters to the Editor” this week. 
PERPLEXED.— There is no way 0 i 
through a filter in which B a Bo ov ororig sear gars ethage tbr yak 20 
A. C. W.— We could not answer your question without further information. 
pe Find ae on od — -. a civil re, + What line do you 
Te § - 
per» yr a of profession t fee are you pre 





TAN-BURNING BOILERS. 
(To the Editor of The Engineer.) 
1R,—We would feel obliged to any reader who would give us a few 
names of makers of tan-burning boil: Ww uire burn 
wet tan, and with automatic feed. os _— mates Ht Ta 
Liverpool, April 15th. 


VENTILATING RAILWAY CARRIAGES. 
(To the Editor of The Engineer.) 
81r,—I shall be much o to any read: ho will some 
poe a mye = a4 = — — of weulithine vation p co by AE, the 
ex n admission of air to be combined. 
Madras, March 10th. WHIRLWIND, 








ACID PROOF CEMENT. 
(To the Editor of The Engineer.) 

S1r,—Allow me to ask through your valuable if any of 
readers having ex; ce with acids can give me ew’ for AF ond 
cement which nently make the joints of stone cisterns in 
which muriatic acid is kept, or tell me where I could obtain such a 
cement ready made, the price, and probable life thereof. The ordinary 
ovapril 18th only, at most, for a few weeks. CEMENT. 


os 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly Lge fev ore numbers)... .. .. £1 98, Od. 
occur, an extra charge of two shillings and sixpence an 
be made, THe Enornerr is registered fr Conmninion ated. a 

Cloth cases for binding Tur Encineer Volume, price 2s. 6d. each. 

A complete set of Tuk Enarnger can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further be 
received at the rates given below :—Foreign § ibers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free, 


Subscriptions sent by Post-office order must be by letter 
advice to the Publisher. Thick Paper Copies may be had,  prcteve, = 
increased 5 

Remittance by Post-office order. — A lum, Brazil, British 


Columbia, British Guiana, Canada, Cape of Denmar' 

Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, eieriowte 
New wick, Newfoundland, New South Wales, New Zealand, 
P Rouman itzerland y, United States 


, Tasmania, Turke: 
West it of West In 
India, 22 Os, _— dies, Cyprus, £1 16s. China, Japan, 
Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
onian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £20s. 6d." Manilla, 
Mauritius, Sandwich isles, £2 5a.” 
ADVERTISEMENTS, 


for every two lines one shilling and sixpence; odd li 
charged one shilling. The line averages cs words, Whenan por eth na 
ment measures an inch or more the charge is ten shillings per inch. AU 
si advertisements from the country must be accompanied by a Post-office 
in payment, Few pores 3 per amp will LF inserted with all 
practical regu: Y, regularity cannot be guaran in any such case. 

‘All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before 

o'clock on Thursday Evening in each Week. - 


paper are to be addressed to the Publisher, Mr. George Leopold 
other letters to be addressed to the Baitor of Tue ENcteer, 163, Strand. 








Tae Instirvti ne Tuesday, > 

z ON OF CrviIL ENGINEERS,—' A 2ist, at 8 $ 
Ordinary ing. Paper to be further d p cOn Non Wide 
Rivers,” by Mr. . She! why pts Ey read, time per- 
mittin, Se, by essor Hele Shaw, Assoc. 


M. Inst’ C.E. Friday, April 7 80 p.m.; Students’ m . Paper 
read and discussed, “ Heat ines,” by Mr. John i Davie, stad. 
-A., M. Inst. C.E., in the chair, 


ENGINEERS AND ELrcrricians.—Thureday, 
n 


: Discussion on essor Oliver Py ats per ‘* 
motive Force in a Voltaic Cell.” “ ical Defini- 
= Nomenclature, and Notation,” by Mr. Andrew Jamieson, F.R.S.E., 
Society oF Arts.—Monday, April 20th, at 8 p.m.: Cantor Lectures, 
" phy and the Spectroscope,” by Captain W. de W. Abney, R.E., 
F.R.S, ture I.—The prismatic and the influence of the 
material on the spectrum—dispersion and resolving power -uses of the 
slit and collimator—the spectroscopic camera—aj tion of photo- 
graphy for inves the spectrum, and of the spectrum for investi- 
gal photography. Wednesday, April 22nd, at 8 p.m.: Eighteenth 

meeting. ‘Technical Education with Kiterenes to the 
caveman. Sir 
Sam ursday, A 28rd, at 
Spm. Applied Chemistry and’ Ph: Section. ‘The Chemistry of 
y Mr. Frederick J. Lloydd. Lord Thurlow will preside. 
Tue Parkes Museum oF Hyorene.—Thursday, — 28rd, at 8 p.m.; 
Address by Sir Spencer Wells, Bart., F.R.C.S8., ‘ ‘On mation.” 
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OUR NEW SHIPS, 

A KEEN discussion has been going on for some time 
concerning the merits and demerits of certain British men- 
of-war known as the “ Admiral ” because they have 
been named after celebrated English admirals, such as 
Collingwood and Benbow. The ents advanced by 
each are so strong that he are apparently 
unanswerable, and whether we read the statements of Sir 
E. J. Reed against them, or of Mr. W. H. White for 
them, the result is the same—conviction for the time 

















being that the contentions last heard, whether they be those 
of Sir E. J. Reed or of Mr. White, must be right. But 
we.think that the subject admits of pm discussed quite 
apart from the arguments of either gentleman. eed 
as we shall show presently, the whole controversy is one of 
opinion, not one of fact; and this for the simple reason 

t there are no facts obtained by direct experiment to 
go on. In brief, Sir E. J. Reed holds that under 
certain conditions the Admiral class of ships must upset; 
Mr. White, and the Admiralty party generally, admit this, 
but they maintain that the requisite conditions of capsizi 
never can exist. This is the point really at issue, pe 
because the experiment has never been tried it cannot be 
settled definitely one way or the other. To put the matter 
in a nutshell, the Collingwood has a narrow belt of armour, 
and it is asserted by Sir E. J. Reed and his supporters, 
who are numerous, that this belt is so narrow and inade- 
quate that the bows and stern of the ship may be riddled 
and filled with water, in which case the ship must upset. 
An experiment was tried some time since by the Admiralty 
with certain scale models in a tank of water. It was then 
shown that so long as the water was smooth the riddled 
ship would float, but when its surface was agitated, the 
model turned turtle and went to the bottom. Now Sir E. 
J. Reed maintains that owing to the eet power of 
modern quick-firing guns, the ends of the Collingwood can 
be effectively riddled and water-logged; while the designers 
of the ship maintain that nothing of the kind can take 
place in a naval action. It has, of course, been suggested 
that a ship should be taken and fired at for an hour or two 
to try the experiment; but this is obviously too costly a 
way of settling the = nar 9 and it will be left, we suppose, 
to be tried by our Russian friends, 

The designers of the Collingwood stake the existence 
of the ship on the chance—which they call, and doubt- 
less regard as, a certainty—that she cannot be water- 
logged in the time which an enemy could find available 
for the pur; This we need not discuss at all. In fact, 
to discuss it is useless—or at least, such a discussion can 
only possess value as the expression of the opinions of more 
or less competent men who have no practical experience 
concerning the matters about which they talk and write. 
Sir E. J. Reed says he “knows” that the Collingwood can 
be water-logged in a very short time; but the imparti 
outsider sees that this simply means that he “ believes,” 
If he were giving evidence in a court of law on the point, 
that evidence would have value, not because it was a 
statement of fact, but because it was a declaration of his 
faith by a competent naval architect. We prefer, as we 
have said, to consider the controversy from another point 
of view, and ask, Is it well that ships should be built 
which ma —— be sunk in the way indicated by 
Sir E. J. Reed here appears to be at first sight but 
one answer to this, namely, that it is not well. e have 
here beyond question an experiment, and that a very er! 
experiment. The Collingwood is a ship of 9150 tons, wit 
18in. armour—what there is of it—and will mount four 
43-ton breech-loading guns, tremendously powerful weapons. 


at | The Howe is a 9600-ton ship, with four 63-ton guns. The 


Benbow is a 10,000-ton ship, mounting two 110-ton guns. 
The Anson is a very similar ship to the Howe. It is obvious 
that if all these ships are constructed in the same way, we 
have an experiment of very imposing dimensions indeed 
on our hands, But confining our attention to the Colling- 
wood, we repeat that if it was possible to avoid making her 
experimental in the sense we have indicated, it seems that 
it would have been wise policy to have done so. Two general 
statements may be reproduced here. The first is that the 
dis ment of a ship is the capital with which the naval 
architect works. The second is that it is, above and beyond 
all other things, necessary that a ship shall float. Now, as 
regards the first, the naval architect has to deal with 
certain claimants for his capital, and the claims admit of 
being stated in a very simple way. We have, first, 
so many tons for hull; next, so many tons for 
armour; .then, so many tons for guns and _ stores; 
next, so many tons for boilers and machinery; and 


on lastly so many tons for coals. Let us call these: hull a, 


armour b, guns and stores c, boilers and machinery d, coal e. 
Then a + 6 +c +d and e= 10,000, let us say. Every one 
of these factors is variable, and they all depend on and 
influence each other. We make any of them we please 
constant, but if we do, the range of variation becomes 
intensified, so to sn for the rest. Thus, let us suppose 
that 6 = 2500. en we have only 7500 left for a cd and 
e; and it is evident that the more we augment J, the 
narrower are the limits within which the remaining letters 
can be altered. Let us again suppose that a b c d amount 
to 9500. Then we have only 500 tons left for coal, and if 
the ship is of great power—that is to say, if d is large— 
then 500 tons of would go a very short way. Again, 
it will be found that certain letters always augment or 
diminish together. Thus, if } increases, a must increase too, 
because a strong hull is needed to carry heavy guns. 
The great art of the naval architect is displayed in 
dividing his capital among the different creditors so that 
the most satisfactory result will on the whole be obtained. 
The designers of the Admiral class say that by keeping 
down the extent of ship covered with armour, they have 
been able to make that armour more efficient; and they 
say, secondly, that they have also secured the most impor- 
tant advan that the ship will be able to steam at 
16} knots, which is a higher velocity than any armour-clad 
ship has yet attained. Now, the general answer to all this 
is, that with a capital of 9600 tons or so, 2500 tons of armour 
could have been distributed to better advantage than it has 
been—better, at least, in the sense that the ship could 
certainly float until the end of an engagement. us, for 
instance, instead of concentrating 18in. armour on a species 
of central citadel, a portion of the armour might have 
been made much thinner than 18in.—not more, perha 
than 4in.—and used for the — of protecting her en 
Here it may be urged that 4in. armour would be use- 


less. On this point there is fortunately plenty of informa- 
tion. available -whith shows that it would not. Within 
the last few months an entirely new element has turned 
up in naval warfare. We allude to rapid fire heavy 





guns. A little reflection will show that although it may 
not be possible to apply to the fullest extent the principle 
of the Gatling, Hochkiss, or Nordenfelt. machine guns to 


, | heavy ordnance, it is quite practicable to go a step in this 


direction, and the step has been taken. Long since a 
machine gun was produced which sent steel shot weighi 

a couple of pounds through 3in. plates at 200 yards, 

we have now 6-pounders; and there is no apparent reason 
why we may not get on to 40-pounders, It is in the 


existence of the 6-pounder quick-firing that Sir 
E. J. Reed sees the t danger for the new type of 
ship. The ends of these vessels are to be sub- 


divided into a multitude of compartments, and various 
devices, such as cork packing, are to be employed 
to keep water out. All this may be very effectual 
against big guns, which, after all, can not plant shells 
enough in the unarmed ends to do much harm in a h ; 
but quick-firing or heavy machine-guns have c e 
whole of the conditions, as they could plant literally 
hundreds of shells in the bows and stern of a ship in a few 
minutes, and blow them, practically speaking, to atoms. 
It is against this danger.that the 4in. or even 3in. plates 
would act effectually. Mr. Samuda, at the last meeting of 
the Institution of Naval Architects, called attention to the 
truth, too often forgotten, that no shell, asa shell, has ever 
yet been fired through an armour-plate; and this is a very 
important fact—so important that it modifies in the most 
material way every argument concerning armour-plates, 
It is so important that some persons hold that even the 
Warrior would be by no means so useless a vessel as she is 
commonly suppused to be. We certainly do not go so far 
as to argue for a moment that we use armour thicker than 
it ought to be on line-of-battle ships; but the fact still 
remains that even a thin plate will cause the explosion of 
ac shell outside instead of inside the ship; and it 
must be remembered that in experiments such as those 
reported from time to time in our columns, charges of 
powder are not put in the projectiles, which are either 
solid shot or ed with sand up to the full weight. 
crating of very moderate thickness would suffice to 
completely baffle the operations of any heavy machine-gun 
which it is likely will be produced for years to come. 

Our own opinion on the whole subject will be readily 
gathered, we think, from what we have written. It is, 
that to leave so much to chance as is left to chance in the 
case of our new ships, has been unwise. The experiment 
was, however, to a pete extent justifiable at the time the 
ships were designed; but it is in no sense or way justifiable 
to repeat it now that the heavy machine-gun element pro- 
mises to play so important a part in naval warfare. 


THE POSITION OF COLONIAL COAL STORES, 


On several occasions, when discussing in these columns 
the important question of colonial defence, we have re- 
ferred to one branch of that subject which is of the most 
paramount importance—viz., the security which is needed 
that the stocks of coal accumulated at the various coaling 

rts in our colonies should not be liable to destruction. 

t is not necessary that we should recapitulate all that we 
have before written as to the several aspects under which 
this question presents itself, but there is one special point 
in connection with it to which we called attention in our 
earliest leader on this subject, our remarks as to which 
appear to have aroused apprehensions in one of our lead- 
ing colonies—Ceylon. In a recent issue by our contem- 
porary, the Ceylon Observer, its editor directed the attention 
of the island authorities to the insecure positions in which 
are situated the sheds wherein the large stocks of coal 
from which the numerous steamers calling at the port of 
Colombo are supplied, and acknowledged that position to 
be one which would invite attack in case of hostilities, 
After reference made to the fact that attention had been 
called to this point by ourselves, the journal in question 
proceeded to discuss the several dangers to which that 
ex situation renders Colombo liable. We are 
informed that the sheds line the quays of the harbour, and 
that these are absolutely without the slightest covering 
save their tiled roofs. It was ably argued by the writer 
of the article that, in the event of warfare, it would 
undoubtedly be contended that coals constitute in the 
nt day a munition of war; nor could any endeavour 
be made to contest this assumption. We may observe 
here that the supply of coal is forbidden by international 
law by neutral Powers to the war vessels of belligerents ; 
and that fact alone would justify the acceptance by our 
contemporary of the postulate that coal is a “munition of 
war.” 

Under such conditions what would be the position of 
Colombo, as also of other ports where similar disabili- 
ties may exist, in case of hostile attack by sea? The aim 
of an enemy being, as far as possible, to cripple the move- 
ments of an antagonistic fleet, naturally the endeavour 
of a commander would be most effectually to do so by the 
destruction of the coal by which alone such movements 
can be carried on. By another provision of international 
law it is understood that defenceless situations and private 

roperty are exempt from bombardment unless—and 
estén lies the gravity of the situation—these are so 
situated that they hamper attack upon fortified ee, 
or magazines containing munitions of war. ere is 
nothing, therefore, in the law we have referred to to prevent 
a hostile vessel from firing shell in the endeavour to ignite 
and thus destroy the od ; and, as in the case of Colombo 
—as also, we believe, at many other ports—the coal-sheds 
are just to the rear of the lines of merchant shipping, 
while the Government buildings, merchant offices, and 
numerous other private structures are again just to the 
Year of the coal-sheds, it is evident that any fire directed 
on the latter must infallibly seriously injnre the shipping 
and buildings which are directly in its line. Hence the 
exemption which under the rules of civilised warfare 
might well be claimed for property of this class would be 
annulled, and most disastrous loss might result. 

It may be argued that such loss is to be apprehended 
under pe Moa any condition of hostile attack, but very 
little consideration—the circumstances under which war- 
fare is waged in the present being exceptional—will prove 
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such an argument to be fallacious. Let us suppose an 
armoured cruiser of great power and speed approaching 
Colombo with the object of destroying the coal. Ata 
distance of 3000 yards her aim would be sufficiently accu- 
rate, and the chances of her armour being penetrated at 
such range not very — ag De Boe pte we 
apprehend, have no difficulty in lodging she Teme. 
with petroleum or some other even more combustible 
material among the sheds, and it would be a miracle 
hardly to be anticipated if some of those shells missed. 
igniting the shipping or private buildings referred to: We 
were very much surprised to find a correspondent of the 
Ceylon Observer, when writing with reference to the edi- 
torial, contending that the danger pointed out did not 
exist; that, indeed, it would be extremely difficult to fire 
the coal “in a tropical climate.” We should have thought 
the dry and dusty condition of the coal due to the heat 
of a burning sun would, on the contrary, render it 
more than customarily liable to ignition ; and we fancy that 
there are few, if any, who would differ from us in such a 
view. We cannot resist the belief that such an argu- 
ment can only have been advanced by someone whose 
interests would in some way or other be affected by the 
removal of the coal stores to a place of security, or at all 
events to some position less certain to involve, in the case 
of attack being directed against them, the danger to 
private property and shipping we have indicated. That 
such interests exist, which may be antagonistic to any 
pro change of site, does not admit of reasonable 
doubt; but we should think that it would be a small cost 
to pay for proper security for the Government to com- 
pensate such interests. At all events, we may feel assured 
that they will not be allowed to stand in the way of the 
fullest action being taken should the conclusions at which 
we have arrived have weight with those to whom the 
details of colonial defence may be entrusted. 

As this journal was, as we believe, the earliest in the 
discussion of this important matter, we may fitly claim to 
call the very serious attention of the authorities to this 
particular phase of it when the plans upon which ports 
and harbours circumstanced as is Colombo with re to 
its coal stores are to be defended, have to be decided 
upon. It is one which we feel must most materially 
affect the arrangement and disposition of forts or batteries 
to be erected. en the particular danger about which 
we have written is absent, or may be readily averted, our 
military engineers will have their work much simplified ; 
but if provisions for resisting attack upon vulnerable 
points, or to repel attempts at landing, has to be added 
the covering of an extended line of coal sheds on quays 
crowded by shipping, these difficulties will be enormously 
increased. Now, as our contempo already quoted has 
pointed out, much foreshore at Colombo is being reclaimed 
by means of material already dredged and still yet to be 
dredged in the newly made harbour, and as fast as this 
work of reclamation is going on is the land recovered 
being utilised for coal storage. Surely such land can be 
put to some better use than in multiplying the disabilities 
we have named as already existing ; and we concur most 
fully with the Ceylon Observer in its view that it is at the 
time such works are in progressthat the question raised may 
with the greatest propriety engage theattention of the autho- 
rities. To these, of course, must be left the decision as to 
how the existing situation may best be ameliorated or the 
danger entirely overcome; but the article which has called 
from us these remarks suggests that as all coal supplied to 
shipping in the Colombo Harbour has to be boated, it 
would entail but very slight extra expense on such an 
ae if the boats had to be filled somewhat inland, 
whence communication with the harbour could easily be 
established by canal, and whereat the coal sheds could 
be located behind earthen ramparts. As we have said, 
such matters must be left to local authorities. It is not to 
Colombo alone that our remarks are intended to apply, for 
we believe the question to be one of very extended range, 
as also of the highest importance as affecting the whole 
design upon which the large—though relatively, as com- 
pared with the interests involved, trifling—expenditure is 
to be incurred for the defence of our colonies. We trust 
that we shall receive assurance, when the details of the 
defence of each colony have been decided upon, that this 
vital element of danger has been fully guarded against. 


STANDARDS OF LIGHT. 

A REPORT possessing considerable interest, both from a 
scientific and a practical point of view, has just been pre- 
sented to the Special P Committee of the Metro- 
politan Board by Mr. W. J. Dibdin, the Board’s chemist, 
the subject treated upon being the “Standards of 
Light.” The Committee have laid the report before the 
Board, and the latter has it now under consideration, the 
— to be decided being whether or not the inquiry 
shall be carried further. According to his original instruc- 
tions, — from last July, Mr. Dibdin was to report 
“exhaustively” upon the standards of light, and in response 
to this requirement he has carried out a long series 
of experiments. The time at the disposal of Mr. Dibdin 
has necessarily been limited, owing to numerous other 
duties connected with his post, not the least being the 
initiation and management of the operations connected 
with sewage treatment at the main drainage outfalls. 
Nevertheless the report contains a vast amount of infor- 
mation, and shows that the inquiry has been sedulously 
and carefully pursued. As the matter now stands the 
report presents somewhat of a preliminary character, and it 
is obvious that while much has been gained, there is need to 
pursue the investigation beyond the point it has reached, 
so as to arrive at a perfect conclusion. The settlement of 
a proper standard of light is a matter of real moment, 
a. for the reason that it enters into the arena of legis- 
ation, and governs the infliction of pecuniary penalties, 
By the Gas Acts, the candle is recognised as the measure 
of light—a method which dates back to 1760, and there- 
fore gommencing at a period when gas companies were 
unknown. A candle may be of wax, tallow, n, 
stearine, or sperm :-but the Metropolis Gas Act of 1860 


prescribes “sperm candles of six to the pound, each burn. 





ing 120 grains per hour.” Candles have lung been subject 
to criticism Ay ‘chsaatiifathory standards of light, and 
various substitutes have been 2 9 Mr. Dibdin 
mentions numerous contrivances whic have been brought 
forward at different times for this purpose. The incan- 
descent wagers new has brag og 5 a as 
possessing deci vantages; but Mr. Dibdin is by no 
means 1 Raa of its excellence. The standards which he 
has deemed worthy of his immediate attention are the 
French “ Carcel” colza oil lamp, equal to about 9} candles; 
Keates’ sperm oil lamp of 16 candles; Harcourt’s pentane 
or air-gas flame, equal to 1 candle; Methven’s screened 
Argand flame of 2 candles; and Sugg’s test of 10 candles. 
The legalised English test consists of two sperm candles, 
such as we have already mentioned; and probably 
the higher the lighting power of the standard the less 
will the observer be troubled with the introduction of 
error. But the standard cannot be very high in power 
without practical inconvenience; and we may presume 
that the Keates lamp presents as powerful a photometric 
standard as can well be tolerated, at least so far as the gas 
supply is concerned. 

At the Congress on this subject held in Paris in 1881, 
the Carcel lamp was recommended, the fused platinum 
and silver standards of MM. Violle and Cornu being 
rejected on account of the difficulty attending their appli- 
cation, and the colour of the light emitted by them. In 
the same year a committee appointed by the Board of 
Trade to inquire into the merit of certain standards of 
light, reported that sperm candles were untrustworthy ; 
that Mr. Keates’ lamp fell short of the requirements of a 
standard of light ; that Mr. Methven’s standard was not 
to be relied upon in all cases, although extremely useful 
under some conditions ; and finally, that compared with 
the sperm candle, Mr. Harcourt’s air-gas flame was exact 
and trustworthy as a standard of light. It would seem 
that the Keates lamp was not treated in accordance with 
the conditions laid down by its inventor. He required 
that it should only be used when the light afforded by it 
ranged between 16 and 17 candles. The Committee made 
but few tests with this lamp, and in no instance did they 
keep within the limits assigned for its use. Mr. Keates 
combated the conclusions of the Committee, and so in 
his own case did Mr. Methven. The Council of the Gas 
Institute were also greatly dissatisfied with the results 
arrived at by the Board of Trade Committee, and took 
the matter up themselves, appointing a Committee of 
their own, who engaged the services of Messrs. 
Heisch and Hartley to conduct an elaborate series 
of experiments. The result, as Mr. Dibdin says, was 
that these gentlemen “reversed the verdict of the 
Board of Trade Committee.” They claimed better quali- 
ties for the Methven screen than had been allowed 
by the previous tribunal, and gave that standard the 
preference. Concerning the present legal standard, they 
declared themselves convinced that sperm candles gene- 
rally had grown brighter than of yore, developing more 
light per grain than was the case some years ago. This 
startling conclusion, capable of being turned to account by 
the companies, is traversed by Mr. Dibdin, who gives 
results showing candles to be occasionally so erratic that 
he considers Messrs. Heisch and Hartley might with equal 
reason have found that the regulation sperm candle had 
decreased in luminosity rather than increased. The con- 
demnation of candles seems to be general, and nothing can 
be more conclusive on this point than the experiments 
conducted by Mr. Dibdin. Thus, on one day the average of 
tests with candles made by firm A showed the illuminating 
power of a gas flame to be equal to 15°76 candles, while 
candles manufactured by firm B gave a value of 14°94 
candles—a difference of 0°82 candles. On the second day 
the divergence became still greater, candles A giving a 
value of 14°81 candles to a constant gas flame, while 
candles B gave a value of only 12°86, or two candles less. 
These results are said to have been so often confirmed as 
to be placed beyond dispute. On another occasion tests 
were made solely with the candles of one maker and from 
one packet The greatest difference obtained in the average 
of three tests, each consisting of three complete observations, 
was 1°3 candles, while the greatest difference between any 
two single observations was 20 candles, On a subsequent 
day the greatest difference in the average of three tests 
made as before was only 0°31 candle, and the greatest 
difference between any two single observations was 
1°33 candles. After making all due allowance for disturb- 
ing causes, Mr. Dibdin recommends with regard to candles 
that “as speedily as possible they should be rejected as the 
standard of light.” The public have the more reason to 
desire a change, seeing that Mr. Dibdin states, concerning 
the alleged increasing brightness of sperm candles, that the 
tendency is the other way, thus enhancing the apparent 
value of the gas. A very unsatisfactory state of things is 
thus shown to exist. The question of half a candle may 
determine whether or not a ¢us company shall be fined, as 
in a case in which the Commercial Company lately came 
under the lash of the law. On the other hand, the con- 
sumer may be the sufferer—and this appears to be the 

eater risk—by being supplied with gas considerably 

eficient in lighting power, which is, nevertheless, officially 
repo as complying with the Act of Parliament. It is 
a curious fact that the tests made with the portable photo- 
meter recently devised by Mr. Dibdin give tolerably 
uniform results, although the candles used in this apparatus 
enjoy no special protection, being merely shielded from 
decided draughts. Screens, boxes, i | other devices 
intended to enhance the regular burning of the candles 
appear to have a somewhat contrary effect. Passing from 
a consideration of the sperm candle to the standard 
offered Re Carcel lamp, Mr. Dibdin gives results 
showing that this lamp is by no means so steady in work- 
ing as the lamp devised by Mr. Keates. He determines 
the mean value of the Carcel lamp to be 9°41 standard 
candles, a close approximation to the value recorded in 
1870 by Mr. Sugg, who made it 9°6 candles. The late 
Mr. Keates objected to the use of colza oil, declaring that 
“a worse or more uncertain material” could not have 


been proposed for burning as a standard of light, The 


_ reputation of Mr. Keates as an authority on the 
subject of oils entitles his opinion to great respect. 
Sperm oil had his preference, as a natural production, 
merely filtered to separate it from the solid spermaceti, 
and never undergoing any chemical treatment, its consti- 
tution, therefore, being altered in no wise artificially. 
Hence sperm oil is used in the Keates lamp, in addition 
to which there is careful provision for an even and well- 
regulated supply of air to the flame, in which respect it 
stands superior to the Carcel. As already stated, the 
illuminating power of the Keates lamp is 16 candles. 
Mr. Dibdin subjected the Keates lamp to a long series of 
tests, designed to try its qualities in every particular. 
The ordeal was a rigorous one, and certainly appears to 
establish the character of the lamp as affording a remark- 
able uniformity of results, In testin r, Vernon 
Harcourt’s pentane or air- standard, Mr. Dibdin 
differs from Messrs. Heisch and Hartley as to the 
want of steadiness which they alleged to be apparent 
in the flame. His own conclusion is that the results 
which seemed to show a defect of this kind would not 
occur in practice. On other points also Mr. Dibdin defends 
tthe Harcourt standard, although he gives reasons for pre- 
ferring the Keates lamp, ly because it admits of 
observations being made under circumstances which would 
be prohibitory to the pentane, the Methven screen, or 
the 10-candle test. To some extent this conclusion is 
affected by the fact that Mr. Harcourt has lately devised 
a lamp for overcoming ‘the objection to the pentane 
standard that it is not portable, and that it involves 
expensive apparatus. This lamp was received by Mr, 
Dibdin so recently that he has not been able to submit it 
to such a thorough examination as he feels desirable. 
The investigation which it has undergone at his hands 
wakes it appear that the lamp requires some improvement, 
and of this it may prove to be capable. . 

Into the details of the experiments connected with the 
Methven screen and Mr. Sugg’s 10-candle test we cannot 
at present enter. Each of these standards is shown to 
possess certain merits, Taking a general survey of the 
subject, Mr. Dibdin arrives at the conclusion that whether 
we adopt the Harcourt, the Methven, the Keates, or the 
Sugg standard, we get something that is either better than 
the sperm candle, or can at least be made so. On the 
whole, Mr. Dibdin inclines to the Keates lamp. Yet he is 
content to say that which of the four standards should be 
finally adopted is, in his opinion, of little moment. But 
he recommends that before any one of these proposed sub- 
stitutes for candles be adopted as the standard of light, a 
systematic series of tests should be made on a three or 
four-way photometer ; that is to say, three or four photo- 
meter bars should be arranged radially, so that one central 
light should be simultaneously tested by the competing 
standards, one at the outer end of each bar. Mr. Dibdin 
regrets that the space and apparatus at his disposal have 
hitherto precluded the adoption of this desirable arrange- 
ment. He has done the best that he could in the absence 
of such provision, and has used his resources to good 
purpose. It is evident that Mr. Dibdin has now gone 
far enough to upset the existing standard, and requires 
to go somewhat further in order to show finally what is 
to be done by way of remedy. He has proved himself 
to be a most able investigator into this important depart- 
ment of practical science, and we trust he will complete 
the inquiry in which he has already demonstrated such 
important conclusions, A few evenings ago, Mr. Dibdin 
brought this subject before the notice of the Society of 
Chemical Industry, when a discussion took place, in which 
Mr. Harcourt, Mr. Hartley, Mr. Methven, and others 
took part. The various methods of measuring light, more 
especially dwelt upon in Mr, Dibdin’s report, were exhi- 
bited on the occasion, and Mr, Harcourt himself acknow- 
ledged the steadiness and excellence of the Keates 
standard, Concerning the pentane standard devised by 
Mr. Harcourt, there can be no doubt that it is eminently 
scientific, and has some very distinct points of merit, 
There is no wick, and the flame is wholly uncovered, 
besides which the proper intensity of the light can alwaya 
be obtained with exactitude. For the present the choice 
seems to lie between the Keates and the Harcourt stan- 
dard, though it is possible that further investigation may 
somewhat alter the aspect of the case. 





THE AMALGAMATED SOCIETY OF ENGINEERS, 


In the thirty-fourth annual report issued this week to the 
members, Mr. John Burnett, the general secretary of the 
Amalgamated Society of Engineers, states that for the general 
industries of Great Britain 1884 had not been a good year; but 
it was quite evident that the depression which had affected their 
own trade so grievously had not been the result of foreign com- 
petition or a lessening of demand from abroad for the articles 
which they produced. Want of employment for their members 
had been a characteristic of the year, and in their monthly 
returns of out-of-work members, which from 1893 in January 
had increased to 4090 in December, a retrogression from mode- 
rate to very bad trade was clearly shown. As the reason for 
this was not to be found in the foreign trade returns they must 
look elsewhere, and it was largely attributable to the collapse in 
the shipbuilding trade, which at a moderate computation had 
made a difference to the labour market of 7} millions of money. 
With regard to the position of the Society, they had at the close 
of 1883 424 branches ; since then they had opened new ones in 
Cheltenham, Glasgow South, Long Eaton (Derbyshire), Bris- 
bane (Queensland), Winnipeg (Canada), and South Brooklyn, 
U.S., making a present total of 430 branches, which were dis- 
tributed as follows:—England, 307; Scotland, 42; Ireland, 14; 
Australia, 10; New Zealand, 3; Queensland, 2; Canada, 7; 
Malta, 1; Bombay, 1; United States, 42; and France, 1 
During the year admissions of new members had been 
much fewer and exclusions much larger than in 1883, the 
admissions numbering 2872 and the exclusions 1988; and 
with the close of the year they had only an increase of 263 
members, the total being 50,681, as compared with 50,418 
at the olose of 1883. The income, owing to a special levy which 
had been made, had been the largest in the his of the 
Society, and had reached the large total of £147,484, ay increase 
over the previous year of £22,835. The total outlay for the 
year had been £172,841, which was £48,117 more des the: 
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£59,056, had taken the lion’s share of this outlay ; and special | value as a work of reference, although the absence of both THE NEW ORLEANS EXHIBITION. 
strike expenditure had 5 


been very heavy, the amount bei 
£20,499 to their own and other trades. Sick benefit had taken 
£27,977, funeral benefit £8253, and superannuation £30,519. 
Briefly summarised, the present position of the Society was as 
follows:—At the end of 1884 they had 50,681 members distri- 
buted among 430 branches, Their total income for the year was 
£157,484, and their expenditure £172,841. They had thus 
spent £15,357 more than they obtained; and deducting this 
from bare ger balance of £178,125, they had still left an 
poy y fund in the hands of the branches and offices of 
£162,768. 


STEEL SHIPS, 


Tue demand for steel ship plates is at the moment greater 
than the supply, at all events on the north-east coast. At 
Consett one large mill is nowexclusively employed upon them, and 
turns out about 450 tons per week, Ships which are nominally 
built entirely of steel are now frequently only partially com- 

of that material. The shells are of steel, but the bulk- 
eads, floors, keelsons, and internal work generally are of iron. 
It is said that vessels so constructed are really better than those 
altogether built of steel, because the iron being of heavier scant- 
lings, they are in consequence stiffer. There is a growing feeling 
that the reduction of scantlings allowed for steel is too great 
and will have to be altered. A steel ship which recently entered 
Liverpool after a voyage was so strained that the locality of 
every frame could be seen from the outside. The spaces between 
had actually in various places become concave from the pressure 
of fenders when rubbing against quay walls. ‘I'he favour which 
steel as a material for ships enjoys is based principally on the 
fact that steel plates are not easily broken, as, for example, 
when a chip runs on a rock the tough metal gives way by bend- 
ing; but there is something more than this wanted in a 
ship. Let us say, for example, that we have a perfect metal 
which will bear a strain of 60 tons on the square inch, and have 
an elongation of 50 per cent., then where a fin. skin plate is now 
used a jin. plate would in one sense answer if this perfect metal 
were employed; but no shipowner in his senses would use a 
plate so thin, Something more than tensile strength is wanting, 
and this seems to have been overlooked by Lloyd's, More will 
yet be heard on this point. 








LITERATURE, 


Our Gold Supply. By Tomas Cornisu. 8vo., pp. 212. London: 
Eden Fisher and Co, 1884. 

Tus volume, which “embodies the result of a long 

practical experience of gold mining in some of the chief 

old-fields of the world,” contains a series of more or less 

iscursive notes on the production of gold in the different 
districts that have come under the author's notice since the 
introduction of gold mining, which, according to him, 
“may be termed a new or novel industry,” that from the text 
appears to have originated in California in 1848. In the 
outset the author combats the generally accepted belief of 
economists, that gold is to be regarded in the same way as 
any other commercial product, by expressing a “ belief” 
that the production of any given quantity of gold is of 
more direct immediate and permanent benefit than that 
of any other specific article of supposed equal value. Then 
follow accounts of the beginnings of gold digging in New 
South Wales and Victoria, where “the iniquitous and 
almost | eager measures adopted to extend the develop- 
ment of the gold-fields were such as could only have been 
expected to initiated by some insane autocrat,” the 
colony of Victoria being taken “as an example of the 
result of narrow-mindedness, incapacity, and vindictiveness 
of the governor and his ministry.” 

This strong and somewhat inconsequent language does 
not mean that the present state of these flourishing 
colonies is due to the incapacity of their ruler, but is 
incidental to an account of the differences between the 
miners and authorities as to the assessment of licence dues 
in the early days of the gold-fields. The author has also 
had some experience of the West Coast of Africa, and is 
very severe upon the doings of some companies, “who 
erected saw mills ae Sone up their stamps, which 
he denounces as an absurd waste of money, as any timber 
required can readily be obtained on the ground, and either 
cut by the pit saw or cut and squared by axe and adze;” 
while immediately before he has decided “that decent 
places of accommodation, with a supply of food and drink 
suitable to Europeans, should be provided on the road 
from the coast to the mines, through the tropical forest, to 
preserve visitors from England from disagreeable first 
impressions of a rough road in a strange country.” This is 
straining at a gnat and swallowing a camel with a 
vengeance. As a practical suggestion, however, we fear 
it is not of much value, as the money wasted on the 
“— saw mills would scarcely be sufficient to build 
and stock the wished-for hotels on the road. 

In the section on the Transvaal some remarkable state- 
ments are quoted as to a great vein 80ft. thick by a mile long, 
and on an average 325ft. deep, containing 9,300,000 tons 
of ore, worth £25,396,875, which valuation another autho- 
rity qualifies “as so astonishingly low that he cannot allow 
it to pass unchallenged,” but makes it to be worth 
£59,536,000. The author, commenting upon this, remarks, 
somewhat drily, that it is difficult to understand why more 

ld has not been obtained from the Transvaal if the 

eposits are as rich as stated; and then proceeds to 
demolish the statements founded upon supposed analogies 
between the district and that of Ballarat Towards the 
end of the book are some remarks upon the valuation of 
mines, which are of a sensible and practical character ; 
as are those on development; although here the langua 
is not quite as clear as it might be, as we can scarcely 
sup that the statement that in laying out the surface 
works of a mine that has been sufficiently proved, provision 
should be made for ultimately sinking the shaft to a depth 
of over 2000ft. is to be taken literally. The final proposi- 
tion in the book is the profitable nature of tunnel mining, 
which is proved by a quotation from the prospectus of a 
scheme for making a tunnel four miles long to connect all 
the mines now working near Georgetown, Colorado, show- 
ing how profitable the mines would be if the tunnel were 
only made. The large amount of statistical matter 
geattered through the volume will give it spme permanent 








index and table of contents detracts considerably from its 
utility for this purpose. 








EXPERIMENTS WITH A CORLISS ENGINE AT 
CREUSOT. 


(Concluded from page 248.) 

M. Detaronp discusses at considerable length, not only 
the results which he has obtained, but the reasons for 
these results, Those of our readers who wish to follow 
him more closely we must refer to our contemporary, 
Annales Industrielles, In his final paper, contained in the 
impression of the journal just named for March 23rd, 
he gives a summary of his conclusions, from which we 
extract the following statements :— 

(1) The engine tested worked with the greatest economy 
of steam, when the condenser. was used, when steam was 
admitted to the jacket, when the pressure was moderate 
—about 64 Ib. per square inch—when the expansion was 
moderate, say, about five-fold. Under these conditions 
the weight of steam used was about 17 lb. per indicated 
horse-power per hour, and about 21 lb. per brake horse- 
power per hour. 

(2) The jacket is efficient with high pressures and grades 
of expansion ; but its value rapidly falls off as the pressures 
and grades of expansion diminish, and it is quite useless 
for low pressures and gradesof expansion. This apparently 
justifies the theory that it is useless to apply a jacket to 
the low-pressure cylinder of a compound engine, held by 
many engineers of very large experience. 

(3) Compression is extremely useful when the engine is 
worked without condensation, and is more and more 
valuable as the compressive pressure approaches more 
nearly the initial pressure. This bears out the theory that 
the great compression which takes place in locomotives at 
high speed is a direct means of economy. 

(4) e engine tested did best when giving off on the 
brake 120 to 170-horse power. It rapidly became less 
economical when these limits were passed in either 
direction. As the power exerted augmented, the value of 
the condenser became smaller and smaller, and after 
175-horse power was reached as good results could have 
been obtained without the condenser as with it, by usin 
compression and employing the exhaust to heat the feed- 
water. Dr. Alban, of Plau, said much the same thing 
thirty years ago, 

(5) The initial condensation increased as the initial 
pressure was augmented. The weight actually condensed 
underwent very complex variations when the ratio of 
expansion was greater than 5 to 1; for ratios less than this 
it diminished progressively. It became xl when the 
steam was worked without expansion. The jacket 
diminished the initial condensation, whether the engine 
worked with or without the condenser scarcely modifying 
the results. The importance of initial condensation 
appears to depend above all on the subsequent cooling 
which takes place during expansion. 

(6) The evaporations and condensations which take 
place during expansion are very complex, especially those 
which occur when high-pressure steam is used. For pres- 
sures moderate or low, when the ratio of expansion wag 
diminished, the evaporation increased. For certain ratios 
there was no re-evaporation, but rather condensation. 
The jacket augmented re-evaporation. Pressures of from 
64 lb. to 50 i gave the largest re-evaporation during 
expansion. 

(7) Moderate pressures are the most economical, because 
they are accompanied by the smallest amount of initial 
condensation and the largest amount of re-evaporation 
during expansion. 

(8) An augmentation of the piston speed, and the 
supply of the jacket with steam hotter than that admitted 
to the cylinder are favourable to economy. 

(9) Lastly, keeping in view the results of experiments 
without a condenser, the pressures being 78 1b. and 50 Ib., 
it is difficult to admit that there is any free water in the 
cylinder, at any time when the ratio of expansion is 
moderate. ; 

M. Delafond concludes his valuable paper by saying 
that these conclusions are very valuable and complete 
from pprostan point of view, while they are unfortunately 
unsatisfactory from a theoretical point of view; and we 
echo his wish, that the initiative taken by M. Schneider 
may find many imitators, who will render assistance 
in solving the very difficult problem of ascertaining what 
really does take place in the cylinder of a steam engine. 

For ourselves we shall only say that we have done little 
more than place an outline of this most valuable series of 
experiments before our readers; but the very circumstance 
that we have so condensed it, and placed the prominent facts 
before them in the most compact form, will we hope the 
better concentrate attention on the figures we have given. 
We may perhaps be excused if we add that these figures 
confirm in the fullest manner our often-repeated statement 
that moderate are as economical as high pressures, This 
statement P pani to be flatly contradicted by the results 
obtained wi pst at expansion engines, It remains to be 
seen, however, whether the type of engine is or is not able 
to modify the results, Who will now undertake a series 
of experiments with the compound engine which will be 
comparable with those made by M. Delafond? Sucha 
work would not be unworthy of the Institution of Civil 
Engineers. 








ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SurveEyors.—The next meeting will be held at Burnley, on Satur- 
day, April 25th. The members will assemble in the Council 
Chamber, Elizabeth-street, at 11.30 a.m., to elect honorary district 
secretary. Mr. J. E. Stafford, A.M.I.C.E., the borough surveyor 
will give a short sketch on subjects of local and professional 
interest; also will show and explain the plans of the intended new 
waterworks, municipal buildings, and hospital. At 12.30 p.m. 
mem will lunch, and at 1 p.m. will Ysa: to the store yard 
of the Corporation, and inspect the refuse destructor, elevator, 
the new public abattoirs; river invert and orks walls; 
Danes House, canal and railway rom arte Scott’s sewage works, 
and, if bral Ae allow, the Bank edhe arnt the Dell 
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No. II. 

In looking at machinery and engineering appliances in 
this country, one cannot help feeling that, in the inter- 
change of ideas between England and the United States, 
the westward movement is the slower of the two, This 
naturally follows from the fact that, while American 
manufacturers are free to send us what they please, so that 
we can, where their ideas are best, accept them and adopt 
any higher standard of excellence they may offer, they, by 
shutting out our goods, deprive themselves of much 
information which they by no means desire to exclude, 
and which they might receive with advantage. Of course 
many visitors to Europe take note of what they see ; but 
the mass of the people engaged in manufactures never 
have the opportunity of enemies points of excellence 
where they might learn from us. This is exemplified here 
in the agricultural exhibits, American reapers are well 
appreciated in England; we use many of their small 
implements at home and in the colonies; direct-acting 
steam pumps are used in thousands in England, to the 
advantage of American patentees; and we are constantly 
stimulated, to our great gain, by the competition of 
American inventors. But in looking. at the portable 
engines here, one is reminded of those which were exhi- 
bited at provincial shows in England twenty years ago. 
They are less substantial and less symmetrical than ours; 
the Leilers, and in most cases the cylinders, are not clothed 
in any way; the water space of the boiler is continued 
under the fire—a useless expense; double cylinders are 
seldom used, and the compound system is not adopted, 
Portable engines are not rated here as with us; there is 
an attempt to state the nominal nearer to the indicated 
horse-power. Anengine, for instance, having a 10in. by 12in. 
cylinder is classed as 20-horse power, and one 5$in. by 6in. 
as 6-horse power. In regard to economy of fuel, we have in 
England constantly before us the never-ceasing improve- 
ments in the marine engine; here, though English practice is 
followed, if but slowly, in sea-going boats, the marine 
engine trade is in very few hands, and the stimulus of 
competition arising from an extensive trade is entirel 


& | wanting. Large river boats are still almost all made wi 


non-condensing engines. Notwithstanding the long sea- 
board, the long navigable rivers, and here at New Orleans, 
one of the most important ports in the country, one small 
solitary steam launch of very indifferent design is the only 
representative of this branch of engineering. 
he sleeping cars have been already alluded to. The 
lace of honour in the centre of the building is given to a 
e relief model of the town of Pullman, situated near 
Chicago, showing workshops, houses, churches, and parks, 
This town has every sanitary improvement, and the houses 
are comfortable, but the place is governed absolutely by 
Mr, Pullman with a ntal despotism strangely at 
variance With American ideas, and in its not too benevo- 
lent system, more like that of a petty German prince of 
fifty years ago than that which English-speaking people 
are accustomed to. It may be hoped that the introduc- 
tion of the Mann and other competing cars may induce 
the Pullman Company to improve the details of its cars, for 
although every one appreciates on a long journey the 
comfort provided, there is great room for improvement. 
In the first place the car-builders here, in common with 
the rest of their countrymen, seem quite incapable of 
making a comfortable seat. Except in a few of the best 
clubs and private houses furnished according to English 
ideas, even the rudiments of chair designing are unknown, 
On a long journey in a so-called parlour car, or in the day 
use of a sleeping car, where passengers twist their bodies 
in the vain attempt to tind a comfortable posture, one 
longs even for the third-class carriages of our northern 
lines, where one may occasionally stretch out at full length, 
The window fastenings and adjustments need alteration ; 
serviceable racks or netting should be provided instead of 
the diminutive kind in vogue, this being particularly 


ne in a country where the rule that =e that 
can be ¢ as a hand package shall be excluded from 
the baggage car is strictly enforced. 


New Orleans is the greatest cotton shipping port in the 
world, the Mississippi with its tributaries and the southern 
railways bringing hither a large — of the total pro- 
duce. The levee and the neighbouring streets are strewn 
with thecotton, andthe new Exchange is the most ambitious 
building in the city. It is interesting to note how this 
merchandise is handled. The landing places and railway 
wharves extend about a mile along the river front, and the 
cotton as it arrives from the plantations is taken on drays 
to the faces Kygewes The roads are bad, and a great 
saving might be effected by establishing tramways. The 
lifting arrangements are inefficient, as they generally are 
in America. A few steam or hydraulic cranes, such as 
are made by Stothert and Pitt, of Bath, would save con- 
siderable time in transferring the bales. This apparent 
neglect of improved means is the more surprising because 
at the large steel works of America the hydraulic lifting 
machinery is as good as in England. But New Orleans is 
far South, where steel making and its adjuncts are 
unknown. The pressing of the cotton is well done, but it 
differs in many respects from that usual in India or Egypt. 
In the latter countries the bundles or loosely es 
as they arrive from the up-country districts are opened, 
the cotton examined, and then entirely re-packed. This 
system involves the use of press boxes, 12ft. to 15ft. deep, 
and, if power is to be economised, many ations of 
force as the bale is squeezed smaller. Here, however, the 
cotton is pressed at the plantations to a density of about 
8 1b. or 10 Ib. per cubic foot, and these bales are merely 
squeezed smaller between platens without any enclosing 
boxes. The usual mercantile weight of bale is about 
450 Ib., but there is no uniformity in size, as this depends 
on the dimensions of the plantation presses, which vary 
considerably. These local presses are constructed mainly 
of wood, are many of them of very rude kind, and are 


either worked by d screws or, more generally, by q 


combination of levers worked by oxen, mules, or men, 
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There are two leading types of packing presses in New 
Orleans, and they merit some description. One is a steam 
and hydraulic machine, and the other is a steam lever 
press. In both the 2 is simplified by the shortness 
of the stroke, about 4ft. to 5ft. and by the absence of boxes. 
The annexed di will suffi- 
ciently illustrate the method of the 
steam hydraulic press, which, though 
some of its details are peculiar, in- 
volves no principle new in England. 
The press is entirely of iron of the 
form indicated by the diagram ele- 


vation, Fig. 1. ‘o standards A A 
support the =~ or fixed platen, 
and the two hydraulic cylinders C C 


upon it. The rams, about 18in. 
diameter, enter the arched casting B, 
to which are attached four tension 
bars D D, each made of wrought 
iron 8in. square and fastened at 
their lower ends to the platen E. 
The plantation bale having been 
brought near to the press, the hoops 
are cut and about half their length 
thrown aside, and before the bale 
has time to expand it is placed upon 
the lower platen E, wok the pres- 
sure water admitted to the cylin- 
der C C. As the rams R R and 
the casting B rise, they pull up the 
lower or movable platen E and 
squeeze the bale. The hoops are 
then re-fastened round the original 
bagging cloth, the cloth is sewn over 
the ends of the bale, the rams 
descend, and the bale is released. 
There are no hydraulic pumps, the 
force which comes directly from 
the steam cylinders being graduated 
as follows :—Fig. 2 is a plan of the 
steam and hydraulic concentrating 
cylinders, which are fixed diago- 
. The steam cylinders N are 
each about 54in. diameter, and the 
iston-rods are continued as rams 
S into the hydraulic cylinders 
H J, the ram R having a diameter 
of 8in, and the ram S 20in. 
Steam being admitted into cylinder 
Q, the force upon the piston is con- 
centrated on the ram S, which gives 
to the water a pressure per inch of 
about seven times that of the steam ; 
namely, in the proportion of area 
of 54in. and 20in. diameter. The 
pressure water is conveyed to the 
press cylinders through the pipe P, 
and this force suffices for the 
greater of the stroke. Steam 
is then admitted to the cylinder N, 
and the force upon the piston con- 
centrated on the smaller ram R 
about 25 to 1—and this higher pres- 
sure conveyed to the press by pipe 
V completes the ing. After 
the first bale has been pressed, in- 
stead of steam being admitted to 
cylinder Q direct from the boiler, 
the exhaust steam from cylinder N 
is utilised for the purpose. e 
force exerted on the cotton of 
course depends on the steam pres- 
sure. This in practice is about 
85 Ib. to the square inch, and the hydraulic pressure 
given by the Sin. ram is about 2000 Ib. to the inch on the 
water in the press cylinders, affording through the two 
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STEAM HYDRAULIC PRESS. 


18in. rams about 500 tons. This could obviously be 
increased by a higher steam pressure, but the cast iron 
cylinders will not endure the strain. Steel cylinders or 
compressed steel after Whitworth’s method would cost 
too much here, and it has been proposed to substitute 


Se —— 


four or six cylinders of smaller diameter for the two 


| of 18in., as being better able to stand a higher pressure. 

| ‘The other press referred to as being a in New Orleans 
| isa much more powerful machine than that just described. 
' It is known as the Morse press, and one of them is work- 
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THE MORSE COTTON PRESS. 


Shee 





| ing daily in the Exhibition. Its general design is shown | 


by the annexed engraving. The supporting framework is 
entirely of timber, the other parts, except the two connect- 
ing rods, being mainly of cast iron. e steam cylinder 
at the top varies in different presses working in the city, 
but in the one exhibited is of the maximum diameter of 
90in. The cylinder is open at the top, steam being only 
on the underside of the piston. The piston-rod is attached 
to a double rack, working on each of its two rows of cogs 
into cycloidal sectors, the engraving showing this rack at 
the top or finish of its stroke. The last teeth in the rack, 
which receive the test strain, are of wrought iron 
forged solid with the rack body and piston- The 
toothed sectors are so designed as to move rapidly at the 
beginning of the stroke, when the re. istance of the cotton 
is slight, and with slower and more concentrated force 
when the resistance is greatest. The me laten is sta- 
pare’ ag lower one rising as in the hydraulic press j 
described, this arrangement facilitating the handling of 
the bales. The gross force exerted by this machine ranges 
from 1000 to 3000 tons, according to the steam pressure. 
The loss by friction must be considerable, probably not 
less than one-fifth. There is no need for the maximum 
force mentioned above in order to obtain the density of 
bale required by the merchants. Indeed, much of the 
nie given is wasted, as the hoops, applied as is custo’ 
ere, cannot hold the bale to the shape given it by the cers : 
and as no mechanical means is used for pulling the hoops 
tight, fully 3in. is lost, the bale expanding this much when 
released, and this last 3in. has cost more in steam power 
and fuel than all the rest of the compression, This loss is 
say how to the insufficient number of hoops, but it arises 
also from the large area of the bale in proportion to its 
thickness, as in practice it is found impossible to prevent 
the bale bulging into a rounded form, which—as the freight 
is calculated by measurement tonnage—is so much lost to 
the merchant. There is a natural rivalry between the 
Taylor and the Morse systems, each claiming points of 
superiority. The Taylor is re and direct-acting, and 
though not so powerful, is said to compress the bales as 
as will obtain the maximum saving in freight allowed 








by the shipowners. Moreover, whatever the thickness of 
e plantation bale, the maximum force is applied to it, 
while in the Morse machine the piston es a certain 





stroke and no more, however slight the resistance of 
a ae bale may be. To meet this difficulty a 
ge casting is introduced above the aes platform, 
| Serving as a packing or distance piece, and the engineer, 
judging by the appearance of the plantation bale as it is pre- 
sented to him to what density it can 
be squeezed, adjusts the wedge so 
as to give the ‘n width of 
gap between the upper and lower 
platen. Another plan by which 
the force of the press can be uti- 
lised without the loss just referred 
to of the bale expanding after it is 
released from the machine, is to 
pack two bales together, so that in 
the two bales there will only be two 
bulging surfaces instead of four in 
two single bules as at present. The 
merchants do not, however, en- 
courage this, In justice to the 
Morse press it must be said that 
those at work wear well; there are 
eleven now working in New Orleans; 
and that of late years many more 
presses on this system have been 
ordered than on the hydraulic 
system. The cotton trade is an 
important one; more than six mil- 
lion bales annually are pressed at 
American ports, and the money stake 
is considerable. The speed of pack- 
ing ranges from forty to sixty per 
hour. e bales weigh about 45 Ib. 
per cubic footasmeasured by theship- 
per, but while held in the press sixty, 
and even more, issometimesattained. 
The cost of packing per bale, exclusive 
of the hoops, loolnat 60c,— 2s, 6d. 


FLETCHER AND MAN'S 
PATENT CUT-OFF VALVE. 
Ir is now many years since the 

mechanical world was astir through 

the introduction of the Corliss cut- 

off valve, which, modified and im- 

proved, has maintained its position as 

a first-class cut-off valve actuated by 

“trip” motion. It marked an era in 

the construction and economy of the 

steam engine through the application 
of a principle that would indeed seem 
difficult to improve upon ; but we lay 
before our readers drawings and de- 
scription of a new cut-off valve, the 
invention of Messrs. G. Fletcher and 
Co. and J. H. Man, which is actuated 
on an entirely new principle, and which, 
through various and severe tests, has 
proved itself to possess advantages 
beyond the expectations of its inventors 
and advocates. To describe the prin- 
ciple of its action we cannot do better 
than quote from the preamble to the 
patent specification, which runs thus :— 
“When steam or gas at any pressure 
passes through an orifice into any lower 
pressure, its velocity is due to and 
varies approximately as the square 
root of the difference of pressures when 
this difference is small. If, then, the 
orifice be that of a valve free to close, 

but kept open by its own weight or a 

spring, it is evident the valve will not 

remain open when the difference of 
pressures on either side of itself pro- 
duces a force greater than that tending to 

The valve is in equilibrium when these forces are 


keep it open. 
equal and opposite, and the velocity of the steam at the moment 
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STEAM HYDRAULIC PRESS. 


of equilibrium is therefore definable. By introducing such a 
valve between the slide case and the cylinder, so that the velo- 





city of the steam shall just produce equilibrium about the valve 
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FLETCHER AND MAN’S PATENT VALVE GEAR. 
MESSRS, G. FLETCHER AND CO., DERBY, ENGINEERS. 
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at the moment of maximum piston speed, the valve will close 
and give an instantaneous cut-off at about half-stroke. To effect 
the cut-off earlier than half-stroke, the phenomenon of equi- 
librium has merely to take place at some previous moment, 
which may be accomplished (1) by an increase in the speed of 
the engine; (2) a decrease in the area of the valve; and (3) a 
decrease in the load on the valve. From a study of the first of 
these causes, it appears the valve, when once adjusted, should be 
an automatic regulator of speed, and this is actually the case to 
a certain extent; but in practice it will be found necessary to 
adopt one of the other causes. Locomotive, marine, and other 
engines that require regulation of power at varying — can 
be fitted with mechanism by which the area of the valve or the 
load on it can be altered at pleasure, and so vary the point of 
cut-off to suit circumstances, In other engines requiring regu- 
lation of speed, any governor can be applied to actuate the cut-off 
valve or its load.” 

The particular design of valve preferred is shown in the accom- 
panying illustrations. Itisconstructed on the differential principle, 
for the double purpose of increasing the area for the passage of 
steam and decreasing the weight of the valve. It is simply a 
hollow bobbin of steel or other suitable material that slides on a 
central spindle, which, in the type shown at Figs. 1 and 2, is 
hollow, so that the steam for the supply of the upper seating 
passes through the valve itself. At Figs. 1 and 2 we give 
sectional views showing its application to a pair of vertical 
balanced piston valves, and Figs. 3 and 4 show it as applied to 
the ordinary slide valve. The principle is, however, precisely 
the same, whether the application be to flat or cylindrical 
valves, working either horizontally or vertically, viz., the steam 
in passing towards the cylinder passes through the top and 
bottom seatings of the valve A; and if the area presented for 
the passage of the steam be not large enough for the mainten- 
ance of initial pressure within the cylinder, the steam will 
become throttled at some points in the stroke. In other words, 
there will be a slightly reduced pressure within the valve 
chamber, the excess of external pressure tending to raise the 
valve. It will thus be seen if the weight of the valve on its 
effective area—the difference between the areas of its two discs 
—represents a pressure downwards less than the excess of 
external pressure upwards, the valve will be closed by the steam 
at a velocity approximately equal to the influx of steam, thus 
producing an instantaneous cut-off. The exact point of cut-off 
is determined solely by the position of the valve—the amount 
of opening—in relation to the speed of the engine, and it is 
merely ni to raise or lower the stop B on which the valve 
rests normally, to effect earlier or later cut-offs. 

We shall also give at some future date its application to that 
class of engine known as the single-acting trunk piston engine. 
It is, however, equally applicable to beam engines or inverted 
cylinder engines. The principle is applicable to a valve of any 
design. Messrs. Geo. Fletcher and Co., of London and Derby, 
are the manufacturers of these engines, one of which has been 
running their works for over a year. It isa horizontal, 16in. by 
20in., making eighty revolutions per minute, from which the 
diagram Fig. 5 was taken. Figs. 6 and 7 are taken from the 
type shown by Figs. 1 and 2, which is a 10in. by 15in. cylinder, 
making 225 revolutions per minute. 

If any confusion still exists concerning the precise mode of 
action of this beautiful device, it will be set at rest by calling to 
mind what takes place if a room door be set open when a 
‘ 





draught of air is blowing through ; the door will clap. This 
valve is exactly in the position of the door. As the piston 
starts from the end of its stroke the steam flows at slow speed 
into the cylinder, but as the crank gets further and further 
from the dead point, the steam rushes in more and more quickly 
past the valve, and at last claps it to on its seat, where it will 
remain until the end of the stroke, when it will fall open again 
by its own weight.. The governor causes the semi-rotation of 
the spindle, on which are keyed the toes B; that is to say,.as 
the balls fly further apart the toes are raised or lowered 
according to the arrangement of the engine, so as to prevent the 
valves from opening so wide as they did when the balls were 
closer together, and the valve will then shut sooner, just as a 
door will clap to with less draught if nearly shut than it will 
when nearly full open. The working of the engine, which we 
have examined at Derby, leaves nothing to be desired, the only 
sound produced by the valves being a rhythmical clicking, not 
so noisy as the common type of Corliss engine. 








MORRIS’S WAGON COUPLING. 
THE accompanying engraving represents a wagon coupling 
invented and made by Mr. R. Morris, of Doncaster, and applied 
to ordinary wagons. Through a hole in the draw hook K, a 





spindle J is passed, which carries curved levers A and the draw- 
link F, which fits on a square part of J. At H, on the end of 
the draw-link E, are horns. On the end of the spindle carrying 





the arm RB is a handle, by moving which the rod C pushes the 





lever A, and thus raises F, and with it the link, the draw-link 
G, to the position necessary for coupling to the next wagon. 
The lower part of the engraving shows a plan of the links and 
gear.” This, to save space, is turned round, as will be seen, and 
consequently must not be read off from the elevation. When 
wagons are close up and have to be coupled, the link G is raised 
by means of the wire cord D. This also facilitates the 
uncoupling when wagons with spring buffers are pressed close up. 








STREET LIGHTING IN THE CITY. 


Tue works executed by the Commissioners of Sewers during 
the year 1884 form, as usual, the subject of a report by Colonel 
W. Haywood, the engineer to the Commissioners. - Amongst 
other things mentioned is the cost of gas lighting, and the 
comparative cost, under the new contract with the Hammond 
Electric Light Company, for lighting a large part of the City. 
With gas at 2s. 8d. per 1000, the cost per lamp in 1884 was, for 
lamps burning 5 cubic feet per hour for 4300 hours, £2 17s. 4d., 
and for lamps burning 10 cubic feet, £5 14s. 8d. per year. The 
cost of lighting and repairing brought these figures respectively 
up to £3 15s. 4d. and £6 12s, 8d., except in the case of round 
lamps, which cost more for cleaning and maintaining, and these 
cost a total of £3 19s. 7d. and £6 16s. 11d. respectively. In 
several places large lamps were employed, as at crossings and 
open spaces—large lanterns of octagonal form pow | the place 
of five small lamps on the large standards. The burners in 
each of these lamps consume 50 cubic feet of gas per hour, and 
are estimated by the patentee, Mr. W. Sugg, to give a light 
equal to 260 candles. The five lanterns and burners removed 
from each column to make place for these lamps consumed 25ft. 
of gas per hour, and were estimated to give alight of 70 candles. 
One of Bray’s patent lamps and burners, consuming 16$ cubic 
feet of gas per hour, and giving a light estimated by the patentee 
at 60 candles, was fixed in the centre of New-square, Minories. 
The extra expenditure of gas has, in these cases, been paid for 
by the patentees. However, after much negotiation between 
the Commissioners and the Hammond Company, a contract was 
arranged in February last, the company to deposit £5000 on 
executing the agreement and £5000 within two calendar months, 
as security for ing out the contract. The company is to 
replace by 30-candle power incandescent electric lamps the 
public gas lamps in the following streets, viz.: Old Broad-street, 
Mansion House (in front of), Royal Exchange Buildings, Bar- 
tholomew-lane, Lothbury, Princes-street, Lombard-street, 
Birchin-lane, Bishopsgate-street Within, Throgmorton-street, - 
Threadneedle-street, and Gracechurch-street. The company is 
also to gradually substitute electric lamps for all the other 
public gas lamps in the district, the price for each being £3 15s. 
per annum. The contract is for seven years from 1st January, 
1886, the Commission having the option of renewing, on certain 
terms, for another seven years, and so on from time to time. 
The company is to lay mains for private lighting, but not to 
have the exclusive right of private lighting; and if default is 
made in the public lighting, the right to supply for private use 
is to cease. If this contract is carried out, the Commissioners 
are to have a better light at a cost - unit of light not half 
that of gas. It does not appear whether this sum includes 
maintenance and cleaning of lanterns as mentioned above for 
gas. : 














306 


THE ENGINEER. 





Aprit 17, 1885. 








CONTRACTS 


OPEN—GOODS 





AND BALLAST WAGONS, INDIAN STATE RAILWAYS. 















































Side Elévetion Part AY Ri 
<= 
a 3 APSE Bad eae 
: 4 2 eo si 
: ? se Bor - | 8 Pte BS a. 8 
abel iri pst —-— +s 6 RE — _ a 
5 wu ie x! bir aR NS Fe . 
so, par . SE 
- ° ‘ i ee ae ; . 
3 . 4 is & > 
: is 
é 8 
= "i = 
“ — 1- : 
“8 6 Ls 





CONTRAOTS OPEN. j 
anne. J | Weare indebted for the following specification of a Mogul 


INDIAN STATE RAILWAYS 
Tus contract is for iron underframes, underframe and body 
ironwork, and roofing for covered goods ee and open-sided 
: or ory for the Cawnpore-Kalpi and Kutni-Umeria | 
ways, 


The work required comprises 
delivery in England, at one or more of the ports named in the 


conditions and tender, of iron underframes and body > 
ironwork and roofing, with all requisite bolts and nuts, rivets, | 


Gin. gauge. 
the construction, supply, and | 


ad ad 
—_— BR: §—-—--— - —- 


“4 


MOGUL ENGINE 


| locomotive engine—illustrated on 300—ha three pairs 
| coupled wheels and a cnmaieea eae truck, oie American 
Journal of Railway Appliances :— 

General description.—Cylinders, 19in. diameter and 26in. 
stroke ; drivers, 57in. diameter ; gauge, 4ft. 84in.; fuel, bitu- 
| minous coal; driving wheel base, 16ft. 6in.; rigid wheel base, 
16ft. 6in.; total wheel base of engine, 24ft. 2in.; total wheel 
base of engine and tender, 46ft.; total weight in working order, 


el pins, and coach screws, for putting the work | about 50 tons; weight on drivers, about 43 tons ; weight on 


washers, panel 

together in India, and fixing the bodies to the underframes, for 
eighty iron covered goods wagons, 18ft. long ; nin 
goods or ballast ms, 19ft. 3in. long. The co 
illustrated herewith. The iron must be of such strength and 
quality that it shall be equal to the undernamed several tensional 
strains, and shall indicate the several rates of contraction of the 
tested area at the point of fracture that follow, namely :— 


‘Tensional strains Percentage of 








—— ee ape ~~ 
Bars and rods — | 20 
ita: vied 05 sbimensiin 22 10 
Channel, angle, and T-iron .. 22 15 





The channel and angle bars and plates may be made of steel of 
such strength and quality that it shall be equal to a tensional 
strain of not less than 27 tons, or more than 31 tons, per square 
inch of section, and shall indicate a contraction of 30 per cent. of 
the tested area at the point of fracture. 
The roof sheets for the covered goods wagons are to weigh 
before pobeaiding not less oe i oad uare foot, ake 
vanising they are to weig an 300z. per square foot. 
e whole of the sheets and other ironwork are Sher vanised 
with the best Silesian spelter. The roofing sheets for the 
goods wagons are to be corrugated after they are galvanised to a 
pitch of 3in. from centre to centre of flutes, and fin. deep; they 
‘are then to be curved accurately to the radius shown on the 


drawing. The character of the work may be gathered from the 
ne Tenders tobe sent in not later than 2 p.m, Tuesday, the 





truck, about 7 tons ; weight of tender, about 24 tons; tank 


——— | capacity, 3000 gallons. 


Boiler.—Made of Otis steel yzin. thick; rivetted with jin. 
rivets placed not over 2}in. from centre to centre; all horizontal 
seams and junction of waist and fire-box double rivetted; all 
longitudinal seams provided with lap welt with rivets alternat- 
ing on both sides of main seams, to protect caulking edges, and 
all parts well and thoroughly stayed ; top and sides of outside 
fire-box all in one sheet; back head a perfect circle. All plates 
planed on edges and caulked with round pointed caulking tools, 
insuring plates against injury by chipping and caulking with 
sharp edged tools. Boiler tested with 180 lb. to the square inch, 
steam pressure. Waist 52in. in diameter at smoke-box end, 
made wagon top with extended arch, with one dome 30in. dia- 
| meter placed on wagon top; tubes of charcoal iron, No. 12 B 
| wire gauge, 200 in number, 2in. outside diameter and 11ft. 8fin. 
| in length, with copper ferrules at fire-box end; fire-box made of 
| Otissteel 78in. long, and 34in. wide; all plates thoroughly annealed 
| after ing; side ;',in. and back sheets gin.thick; crown sheets 
| gin. thick; flue sheet, din. thick; water space, 5in. wide at sides, 
| 34in. wide at back, and 34in. to 4}in. wide at front ; stay bolts, 
| Zin. diameter, screwed and rivetted to sheets, and not over 44in, 
from centre to centre ; fire-door opening formed by flanging 
and rivetting together the inner and outer sheets ; two rows of 
hollow stay-bolts above fire ; two rows of tell-tale stay-bolts at 
top on sides ; crown supported by crown bars, each made of 

two pieces of 5in. by fin. wrought iron, placed not over 4}in. 
centres, the bars to extend across, with their ends resting on 
castings on the side sheets; crown bar bolts, jin. diameter, 
with flat heads under the crown sheet, the fit in the crown sheet 
to be tapered and drawn to its place by a nut above the crown 
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Counter sunk rivets 
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| bar ; the crown to be well and thoroughly stayed by braces to 
dome and outside shell of boiler ; cleaning holes in corner of 
fire-box, and blow-off cock in side; smoke stack ight ; 
grates, cast iron rocking, with dump ; ash-pan, wrought iron 
dampers front and back ; balanced poppet throttle valve, of cast 
iron, in vertical arm of dry pipe. 

Frames.—Main frames of best hammered iron, forged solid ; 
front rails bolted and keyed to main frame, and with front and 
back lugs forged on for cylinder connections; pedestals pro- 
tected from wear of boxes by cast iron gibs and wedges, firmly 
secured by thimbles and through bolts. 

Machinery.—Cylinders, 19in. diameter and 26in. stroke, of 
best close ined iron, as hard as can be worked. Each 

linder cast in one piece, with half saddle placed horizontally; 
right and left-hand cylinders reversible and interchangeable, 
accurately planed, fitted, and bolted together in the most 
approved manner; valve face and steam chest seat raised lin. 
above face of cylinder, to allow for wear; cylinders oiled by oil 
valves placed in cab, and connected with steam chests by pipes 
running under jacket; pipes proved to 2001b. pressure; Allen 
valve—Richardson’s balance—in steam chest; piston heads and 
followers of cast iron, fitted with Dunbar packing; piston-rods 
of cold rolled iron, keyed to crossheads, forced and rivetted to 
piston; guides of close grained cast wheel iron, fitted to wrought 
iron guide yoke; crossheads of cast steel; valve motion of most 
approved shifting-link motion, graduated to cut off squarely at 
all points of stroke, links, sliding blocks, pins, lifting links, and 
excentric rod jaws made of the best hammered iron, well case: 
hardened ; sliding blocks with long flanges, to give increased 
wearing surface ; rocker shafts and reverse shaft of wrought 
iron, with arms forged on; driving wheels, six in number, 57in. 
in diameter; centres of cast iron, with hubs and rims cored out, 
and turned to 5lin. diameter to receive tires; tires of Krupp 
crucible cast steel, 3in. thick; front and back pairs, flanged, 53in. 
wide, middle wall plain, 6in. wide; axles of hatnmered iron; 
journals 8in. diameter and 8in. long; driving-boxes of strong 
closed-grained cast iron, with wide flanges and heavy brass bear: 
ings; springs of best cast steel, tempered in oil, made by 
A. French and Co.; equalising beams of ht iron and of 
most approved ent, with steel gibs and keys; connect- 
ing and Pac s of hammered iron, forged solid, with 
straps and keys; crank-pins of steel; Friedman feed-water sup- 
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plied by two non-lifting injectors and pump, or valves and cages 
of best hard brass, accurately fitted; cock in feed pipe regu- 
lated from foot-board, 

Engine truck,-—Centre bearing swivelling two wheel swing 
motion truck ; truck frame and braces of wrought iron, with 
cast iron cross spider fitted with swinging bolster and cast iron 
pedestals ; wheels two, double plate chilled wheels of approved 
make 33in, in diameter; axles of best hammered iron, with 
inside journals 54in. in diameter and 8in. long ; springs of best 
cast steel tempered in oil, made by A. French and Co., connected 
by equalising beams, resting on tops of boxes. 

Accessories.—Cab of good pattern, built of ash, well sea- 
soned and finished, fitted with joint bolts; pilot of seasoned 
oak ; cylinders lagged with wood, and neatly cased with No, 12 
iron ; cylinder head casings of cast iron polished bands; steam 
chest casings of cast iron polished bands; dome lagged with 
wood and cased with cast iron on body, and cast iron top and 
bottom rings; boiler lagged with wood, and jacketted with 
planished iron, and secured by planished iron bands ; band-rails 
of iron pipe polished; running board nosings of iron; wheel 
cover nosings of iron; engine to be furnished with sand box, 
brackets, and shelf to receive head-lamp, bell, whistle, blower, 
and safety valves, heater, steam gauge, cab lamp, gauge cocks ; 
also a complete set of tools, consisting of two heavy jack screws 
and lever for same, one heavy pinch bar with steel point and 
heel, one 18in. case-hardened monkey wrench, one 12in. case- 
hardened monkey wrench, one 2b. machinist’s hammer, one 
soft hammer, one flat chisel, one cape chisel, one poker, one 
scraper, one slice bar, one set of packing irons, one set of 
hardened double-ended wrenches for all nuts and bolts on 
engine larger than 4in. diameter, including two packing 
wrenches—duplicates—for piston and valve stem glands, one 
léin. flat bastard file, one 16in. half-round bastard file, one 16in. 
round bastard file, two padlocks and keys for tender boxes, two 
cab seats with covers and locks, two cab seat cushions, one 
clamp for nn down driving-box oil cellar, one stud for same, 
one eye bolt for same, one galvanised iron water pail, one steel 
screw-driver with 10in. blade, five oil cans, viz., one squirt can 
with brass bottom, two one-quart long snout cans with cast iron 
bottoms, one two-gallon can with cast iron bottom, one two- 
quart tallow pot with cast iron bottom ; one 23in. deep reflect- 
ing head-light ; engine and tender to be well painted and 
varnished, with the road mark, number, and name put on as 
epecified by purchaser. 

General features of construction.—All principal parts of engine 
accurately fitted to gauges and templates, and thoroughly 
interchangeable; all movable bolts and nuts, and all wearing 
surfaces made of steel or iron, case-hardened ; all wearing brasses 
made of ingot copper alloyed with tin as hard as can be worked ; 
all threads on bolts cut to U.S. standard. 

Tender,—Tank strongly put together, well braced with angle 
iron corners ; bottom plates jin. thick ; side plates }in. thick ; 
top plates jin. thick; inside of legs jin. thick; rivetted with 
yoin. rivets, 1}in. pitch; capacity 3000 gallons ; tender frame 
substantially built of channel iron strongly braced; tender 
trucks, two centre bearing trucks, made with wrought iron side 
bars and crossbeams of wood with additional bearing at sides of 
back truck; springs, four cast steel springs in each truck made 
by A. French and Co.; chilled wheels of approved make 33in. 
in diameter; brakes on both tender trucks; axles of best 
hammered iron ; outside journals 33in. diameter and 7in. long ; 
oil-tight boxes with brass bearings; three tool boxes of hard 
wood ; all patent fees not covered by this specification excepted. 








THE LONDON, TILBURY, AND SOUTHEND 
RAILWAY BILL. 


AFTER many delays and postponements, in some quarters attri- 
buted to the promoters, with a view to exhausting the vigilance 
of the opponents, the Bill for conferring further powers on the 
London, Tilbury, and Southend Railway Company, with respect 
to its own and other undertakings, and for other purposes, was 
brought forward for second reading in the House of Commons 
on Tuesday by Sir Selwyn Ibbetson. The honourable baronet, 
alluding to that part of the opposition referring to the use of 
an old burial-ground, explained that the company believed 
that it had power to do what it desired in this direc- 
tion without any further Act of Parliament, but to 
avoid possible expensive litigation, it had inserted a 
clause in the Bill to make the matter quite clear. In con- 
sequence of the opposition anticipated, although the Bill 
originally took powers with reference to the burial-ground, the 
specific power sought for had now been abandoned, and it was 
deemed advisable to rely on the compulsory legal powers to pur- 
chase which they pag | possessed. Another cause of opposi- 
tion to the Bill was an alleged infringement of the rights of way 
of the fishing inhabitants of the village of Leigh, near South- 
end, by the proposed abolition of a level crossing there. But 
he contended that, even if any public rights existed before the 
Companies Act of 1875, they were clearly and entirely abolished 
by that Act. He urged that the House seldom refused a second 
reading to a private Bill in the House itself, and pointed out 
that if the petitioners could show any case, it could be fully 
gone into before the Committee. 

Mr. Ritchie said that, although the House seldom refused a 
second reading to a private Bill, it would never sanction a private 
Bill which pro to set aside a public Act of Parliament. 
The hon. baronet now told the House that the promoters pro- 
posed to withdraw the objectionable clause and to act in defiance 
of the Act of Parliament. He desired, in the interests of his 
constituents, to preserve the burial-ground proposed to be pur- 
chased from being built over by the railway company. He 
wanted to know what sort of a position the poor of the locality 
would be in in raising an action against a powerful railway com- 
pany. He was sure the House would with him that 
attempts of this kind ought to be watched with the extremest 
jealousy. He sympathised with the proprietors of this piece of 

round, but, in his opinion, burial-grounds after they had been 
filled and closed ought not to be looked upon any longer as the 
property of private individuals, He to move as an 
amendment “That this House declines to assent to the second 
reading of a private Bill which proposes to set aside the pro- 
visions of the ‘ Disused Burial Grounds Act, 1884.’” 

Colonel Makins seconded the amendment, and dwelt upon the 
interference with the rights of the fishing community at leigh 
which would be effected by the abolition of the level crossing 
there as proposed. ‘He could only ee in formd pauperis for 
these poor people, to whom the , if passed in its present 
form, would bring so much hardship and inconvenience. 

Mr. Bryce, in whose name the following notice of motion 
stood on the paper, “That, in the opinion of this House, railway 
companies ought not to be permitted to acquire open spaces 
existing in crowded districts of London, except upon the terms 
of their undertaking to provide in the same neighbourhood other 
open spaces of —_ area available for the recreation of the 
people,” said that he was perfectly satisfied with the statement 





of the hon. baronet, that the clause which proposed to give the 
railway company power to deal with this burial-ground was 
abandoned. Now that the principle he advocated had been 
recognised by the company, he failed to see any reason for con- 
tinuing his opposition to the Bill. He might also say that his 
hon. friend, the member for Brighton, who also had a notice of 
motion for the rejection of the Bill, was quite satisfied with the 
statement of the promoters, and would not persist in his oppo- 
sition, 

After some further and unimportant discussion, the Bill was 
read a second time. 

It appears that under certain Acts obtained and agreements 
entered into by the company, it has acquired authority to 
purchase additional lands in West and East Ham and Leigh, in 
Essex ; to extinguish certain rights of way over its railway ; 
to construct goods and warehouse premises ; to acquire the 
burial-ground of the “Seventh Day Baptists” in Whitechapel, 
and a part of the property of the trustees of the German 
Reformed Church in Hooper-square, Whitechapel ; to construct 
a railway to form a junction with the railways authorised by 
the Metropolitan Outer Circle Railway Act of 1882; to acquire 
a coal depét of the London and Blackwall Railway Company ; 
and to build and work steamers across the Thames. But 
some of these powers cannot be carried out without a 
further Act of Parliament, and as it requires some addi- 
tional powers, it has brought forward the Bill above- 
named. It, therefore, asks for statutory authority to 
acquire: (a) Lands lying between Plaistow Station and the 
northern main outfall sewer of the Metropolitan Board of 
Works ; (4) lands near East Ham Station; (c) lands on both 
sides of their railway to the east of Leigh Station, to stop up 
and extinguish all rights of way across its railway at the 
crossing to the south-east of the Bell Inn, Leigh, subject to the 
payment of compensation where necessary ; to stop up the path- 
way from Barking to Pitsea, on condition that it first pro- 
vides for public use a substituted footpath from the point of 
intersection of the existing footpath with the railway on the 
north of the line to the Hacton-lane. These powers of com- 
pulsory purchase are to be exercised within three years ; and 
then, with regard to the Seventh i | Baptists’ burial 
ground, the promoters point out that by reason of the 
“Disused Burial Grounds Act, 1884,” they cannot deal 
with this ground under their previous Act, and they ask to 
be exempted from the provisions of that statute by the present 
Bill. Its next request is for power to abandon the construc- 
tion of the railway to form a junction with the Outer Circle, 
seeing that the Outer Circle Company has been unable to 
proceed with its undertaking under the Act of 1882, and is 
seeking power to abandon it. This power, however, is to be 
accompanied by the condition that the company shall be liable 
to pay compensation to any owner or occupier of land, for 
any damage occasioned by the entry of the company on 
such land for surveying, taking levels, boring or probing, 
or by the temporary occupation of any such land by the 
company. In the same connection it is also provided that 
“Where before the passing of this Act any contract may have 
been entered into or notice given by the company for the pur- 
chasing of any land for the purposes of or in relation to the rail- 
way or any portion thereof, the company shall be released from 
all liability to purchase or to complete the purchase of any such 
land; but, notwithstanding, full compensation shall be made by 
the company to the owners and occupiers, or other persons 
interested in such land, for all injury or damage sustained by 
them respectively by reason of the purchase not being completed 
pursuant to the contract or notice; and the t and appli 
tion of the compensation shall be determined in manner provided 
by the Lands Clauses Consolidation Act, 1845, as amended by 
any subsequent Act for determining the amount and application 
of compensation paid for lands taken under the provisions 
thereof.” The promoters, owning a reservoir, well, and 
spring, mains and pipes, in East Tilbury, West Tilbury, 
and Chadwell St. Mary, in Essex, within the supply dis- 
trict of the South Essex Waterworks Company, they further 
propose to take power to purchase the works of the water- 
works company on terms to be agreed upon; and in 
addition to their right to work boats across the Thames— 
under their Acts of 1852 and 1875—between West Tilbury and 
Chadwell, on the Essex shore, and Gravesend, they apply for 
authority to prohibit the anchoring or mooring of any vessel in 
the course of their ferries, and to require the removal of any 
vessels so moored or anchored. By another clause they seek 
power to enter upon the existing coal depét of the London and 
Blackwall and Great Eastern Railway Companies, in order to 
make their new depot, on giving a month’s notice, and providing 
temporary accommodation for those companies, and making 
compensation to them for damage and inconvenience, Finally, 
all these proposals are covered by a proviso that, “Nothing in 
this Act shall authorise the company to purchase or acquire 
compulsorily or by agreement ten houses in any one parish or 
urban sanitary district occupied either wholly or partially by 
persons belonging to the labouring class—as defined in Standing 
Order 111 of the House of Lords—as tenants or lodgers ;” and 
a further proviso that nothing shall exempt the company from 
the provisions of any general Acts relating to railways. 











THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, March 28th, Pro- 
fessor Guthrie, President, in the chair, the President announced 
that the meeting on May 9th would be held at Bristol. Further 
particulars would be communicated to the members. Mr. Hawes 
was elected a member of the Society. The following papers were 
read :—‘*On Calculating Machines,” by Mr. Joseph Sioeaden. 
Calculating machines are of two classes—the automatic and the 
semi-automatic. The former were invented by Mr. Charles Bab- 
bage between 1820 and 1834, and were designed mainly for the 
computation of tables. The difficulties against which this inventor 
contended, and the perseverance he displayed in the construction 
of part of the “‘ difference engine” he had imagined, are now a 
matter of history. On account of the great cost and high degree 
of complexity of this machine, it was never completed, and the 
calculating machines of the sr ges day belong to the semi-auto- 
matic class, the first example of which is found in a rough and 
incomplete instrument by Sir Samuel Morland in 1663. From 
1775 to 1780 the Earl of Stanhope invented machines which were a 
great advance upon those of Sir S, Morland. In these is found 
the “stepped reckoner,” the basis of all modern instruments, 
This “‘ste reckoner ” was improved by M. Thomas, of Colmar, 
who in 185]. produced a machine which is now largely in use. This 
machine, somewhat improved in detail and construction, is now 
made by Mr. Tate, of London, and Mr. Edmondson has patented 
a modification in which the form of the instrument is circular, yf 
which means an endless instead of a limited slide is obtained. 


collection of various valuable instrumerits, which had been kindly 
lent for the occasion, were exhibited. 
A discussion followed, in which General Babbage, Mr. Tate, 
areal susan Dr. exer ~~ Rev. Profemee, Haig » Mr. 
ipple essor Ayrton, and other gentlemen b 
On the Structure of Méchanial Models Ilustrating ome Pro- 


‘ ~ 





pestis in the err | Professor G. F. Fitzgerald. The author 
recently constructed and described before the 

of Dublin a model illustrating certain properties of the ether.— 
Nature, March 26th. This model was one-dimensional, but the 
author now showed how a tri-dimensional model might be 
imagined, though pgp mechanical difficulties would render 
its actual construction impossible. Each element of the ether is 
to be represented by a cube, on each edge of which there is a 
paddle-wheel. Thus on any face of the cube there will be four 
dle-wheels. Now, if any opposite pair of these rotate by 
erent amounts they will tend to pump any liquid in which the 
whole is immersed into or out of the cube, and if the sides of the 
cube be elastic there will be a stress which will tend to stop this 
differential rotation of the wheels. If, however, the other pair 
rotate by different amounts they may undo what the first pair do, 
and thus the stress will depend on the difference between the 
differential rotations of these opposite pairs of wheels. If 7 repre- 
sent the angular rotation of one pair, and ¢ that of the other, the 


stress will depend upon ands In order that these four wheels 


may not similarly work with any other wheel it is necessary to 
place diaphragms dividing the cube into six cells, each a pyramid 
standing on a face of the cube. They must be so made that liquid 
may not be able to pass from one cell to another through the 
diaphragm or beside the paddle-wheels; to effect this the floats on 
the paddle-wheels would have to be drawn down while passing the 
diaphragms. Thus the energy of distorsion of such a medium 
would depend upon 

af _dn\?, (d& aS)? (dn_ dty? 

dy az) (a: 7 (a2 dy 
And Maxwell has shown that this is also true for the ether. The 
faces of the cubes should be filled up with diaphragms, past which 
the paddles should pump liquid, and whose elasticity should be 
the means of storing electrostatic energy in the medium. The 
most complicated results follow from supposing the faces of the 
cubes of which the medium is constructed to have different elas- 
ticities. Such a structure represents a crystalline medium, and 
vibrations would be propagated in it according to laws the same as 
those regulating the transmission of light in crystalline media. If 
the cubee were twisted, the structure would be like that of quartz 
or other substances rotating the zee of polarisation. To 
sent magnetic rotation of the of polarisation, it would be 
necessary to introduce some mechanism connecting the ether with 
matter. The author, in conclusion, insisted upon a view which 
regards the vibrations constituting light to be of the nature of 
alterations of structure, and of displacement executed in a medium 
possessing the properties of an elastic jelly. 

At the close of the meeting the following instruments were exhi- 
bited and described in a conversational manner by their makers :— 
A chronobarometer and a chronothermometer by Mr. Stanley. 
These instruments consisted of clocks regulated by pendulums 
formed in the first instrument of a mercurial barometer, and in 
the second of a similar barometer enclosed in a hermetically sealed 
air chamber, the enclosed barometer thus acting as an air thermo- 
meter. Increase of pressure in the one case of temperature in 
the other causes the mercury to rise, and thus accelerates the 
pendulum. By the gain or loss of time the mean pressure or tem- 
perature can be calculated for any periods. A heliostat and a 
galvanometer by Mr. Conrad W. Cooke, The galvanometer is 
intended to show the internal current inacell. The battery plates 
are in two cells conn our glass tubes in multiple, and 
coiled round an astatic needle. The glass work is by Mr. Giming- 
ham. A spherometer by Mr. Hilger was made of aluminium, and 
pos Ms rte with rigidity. By an electrical contact the 
maker asserted that measurements could be made to one-millionth 

of aninch. Colonel Malcolm exhibited a spectroscope and a 

inocular field glass, in which the two eye-pieces were separately 

adjustable; and Dr. Watts exhibited a simple modification of a 
quadrant electrometer. 








TENDERS, 


List of tenders for alterations and additions to the premises 
containing the Roman Pavement in Jewry Wall-street, Leicester, 
and other works in connection therewith. Quantities and specifi- 
cation by Mr. J. Gordon, O.E., borough surveyor. 





£84. 
Harry Bland, Leicester—accepted .. .. .. .. «. 400 0 0 
‘S. By Desa, Teteeeee i ke ce ue es, ts OO EG 
J.0O. Jewsbury, Leicester .. .. .. .. «1 «. «. 48914 0 
. Duxbury and Sons, Pim ie oat bot 
Ss CREE neon. 0d de cc eo 93 ee MEO SG 
F. Major, Leicester nee, 58, Jot She sae 6ely 66. ern, 
T. Bland and Son, Leicester .. .. .. .. «. .. 56410 0 





List of tenders for the erection of a boiler-house, coal-houses, 
and other works at the Borough Lunatic Asylum, Leicester. 
Quantities and specification by Mr. J. Gordon, C.E., borough 
surveyor. 


£ « 4 
J. Stevens, Leicester—accepted.. .. .. .. «. -. 419 00 
T. Richardson and Sons, Leicester .. 1. 1. 1. 1. 42710 0 
F. Major, Leicester eecsteek mage ont de ctew top> we AO @ 
T. Duxbury and Son, Leicester.. .. .. .. .. .. 480 0 0 
T. B. Turner, Leicester bel ear om 00 -06r. em. Ahh a ae 
J. Riddett, Leicester .. .. .. . «2 cf oe « 485 0 0 
J. O. Jewsbury, Leicester .. .. .. .. sc oe oe 48515 O 
Cc. . ee - 40 00 
SG pers Weleeeteh eck cde ind vec cow: watt ee oe OE @ SB 
T. Bland and Sons, Leicester .. .. .. .. .. «- 500 00 


KIDDERMINSTER URBAN SANITARY AUTHORITY. 
WATERWORKS.—Contract No. 1: For the manufacture and 
delivery of cast iron pipes, &c. 
Staveley Coal and Iron Company, £4 10s. for Sin., 
4in., 5in., 6in., and 7in. pipes, and £4 5s. for Sin. 


and u: oo Semel pine £# ad 
James esandCo.,London.. .. .. .. «. «- 168815 0 
Newton, Chambers, and Co., Sheffield... .. .. .. 1604 0 0 
ive 4 ET a” sc ge. :45 ca, a0 ce” «6 an oo 
Cochrane and Co., Dudley... .. .. .. «.. «. «. 1440 0 0 
J. and 8. Roberts, West Bromwich 1361 0 0 


C. £. Firmstone and Bros., Stourbridge—accopted .. 1345 0 0 
WATERWORKS.—Contract No. 2: For the construction of covered 
service reservoir, and laying pipes, &c. 


£ sa 
Phammaa Wale i: 95!) od 08h) va ees » $383 0 0 
Herbert Hughes, LowerGornal .. .. .. .. «. 7690 0 0 
Richard Thompson, Kidderminster .. .. .. «.. 755910 0 
George Law, Kidderminster—accepted ce ot oe (Sone. @ & 


8. Frayne,Btourpore 4.011 1s ce te tte 

SEWERAGE WoRKS.—Contract No. 3: For the laying of culvert 

pipes and other works in connection with sewerage works. 
£ 


8. d 
Thomas Williams.Swansea .. .. .. .. «. «- 9163 0 0 
Herbert Hughes, LowerGornal .. .. .. .. .. 6778 0 0 
George Law, Kidderminster—accep' - 5897 0 0 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 4th. 

THE copper market is in an unsettled condition. ices are 
declining; stocks are heavy; negotiations are pending for heavy 
. New copper mining regions are under process of develop- 
ment. The market for tin, lead, spelter, and, zinc is active, though 
transactions are small in amount, and prices firm. The movements 
in pao we are free, and a much aa than ordi distribution 
is predicted by wholesale and retail dealers during the coming 

season. The ing interests will be heavy purchasers. The 
steel makers ¢! out the country report a steady demand for- 
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all kinds of material, excepting steel rails. Machine and tool sh: A valuable machinery contract is on offer by the Rotherham when the barometer is falling, take care ; then if anything happened 
and agricultural Sattaneeh Siaktchanents have a fair Corporation for their waterworks. It is for pf ti vertical | from four to five days in the meantime, we told you so.” 
volume of business, and anticipate an even run of orders up into | compound condensing steam engine, sotanting two double-acting | ©The Manchester and Salford Trades Council have passed a resolu- 
midsummer. This activity has been stimulated by a general | pumps, one under each cylinder, capable of lifting 56,000 gallons | tion to the effect that they view with alarm the for 
shading of for ucts. The iron mills are slack. | of water per hour to a height, including friction, of 200ft., at a | increased terminal and other charges provided for e Bills 

introduced into Parliament by the English railway companies, 


prospects for any substantial improvement. Prices 
must for the present continue depressed, and demand irregular. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


are 

eli at present rates. are 
convinced that, should iallibdian outa, prices will go up. 

"Change in Birmingham to-day—Thursday—and yesterday in 

Wolverhampton reflected, in a slight measure, nay bo 4 tone of 


unsettled. 

The orders which have been received since the a meet- 
ings have not been of much account, and works continue irregularly 
employed. Numerous mills areidle. Sheets display more activity 
than any other description. Lattens range from £7 15s. upwards; 
marked sheets are £9 to £9 10s.; Monmoor singles are quoted £8. 

The demand for galvanised sheets will be improved on Austra- 
lian and New Zealand account by the rains in the colonies. At 

resent, however, the demand is considerably within the supply. 
Com ints are made of the continued consignments, a course 
which tends to depress prices on the S and Melbourne 
markets. Competition is severe, and the leading manufacturers 
are only running part of their plants. gg mhihe: Bees 
While the Association figure is £11 10s. for sheets 24 b. 
delivered Liverpoo 
declare that rr beled at under £11. The £2 extra for sheets 


of 26 b.g., and further £2 extra for 28 b.g., is preserved as 
eet but this is not easy. 
bar makers this afternoon of hay hardly ever 


a 80 quiet atime. Neverth Messrs. Wm. Barrows 
an Sens gadis inate that they would accept no orders at below 


1 10s.; 5zin. ., £12; 6hin. and 6hin., £13; 6Zin. and 7in., 
£14; and 7}in. and 7}in., £15. Turning are £7 10s.; plating 
bars, £8; and horseshoe bars—“‘ shoeing,” £7 10s. 

M illi and Co. are understood to quote cable 
ep ha cak ee een aes uares, Zin., at £8; best chain 
iron, lating bars, and rounds and squares, }in., £9; rivet 
iron, £8 10s., £8 15s., and £10 5s., according 3 
ljin. to 3in., £8 10s., £9, and £10, according to quality ; iron, 
ot sin., £7 10s. for ordinary, £8 10s. for best, and 10s. 


*Poaniry cmetesthaes deed th 
pigs are selling with some show of activity to the pi 
founders, but forge pigs remain dull. Siodksinthohenioct auize 
makers are growing, notwithstanding that the output is 

Lower prices are reported this week than on quarter day, in 

of pigs from the midland districts. Some brands of South York- 
shire pigs are quoted 53s. 6d., delivered here. Native second-class 
SS ae Sh ae ird-class, 33s. to 36s. 3d., in actual 


- | as a further check uw 


is | Quoted prices were un 


1, many makers quote £11 5s., and me Ren 2 be 


— | upon the very low prices which were being taken a few weeks 


speed of ageom — per minute. ty + a ape orga 

boilers, to work a . pressure, are ‘orm e t. 
The orders under execution for the Pn ane mac kee sy in 

several branches. The tin-plate workers are turning out, for the 


tenders 
are being submitted to the War-office for heavy supplies of tin-ware 
and galvanised is. Bolts and nuts and , to be used chiefly 
in the of soldiers’ bedsteads and forms, the War-office 
are requiring to the extent of over 45,000. Additional quantities of 
axes and spades and shovels have this week been also tendered for. 
The Pipe orders for the Soudan are being turned out so satisfac- 
torily that an early extension of contracts is promised. 
The executive of the Birmingham Local Committee for o) 
the Railway Rates Bills are about to send round to all the Parlia- 
mentary representatives of Midland constituencies asking them to 
ive personal active sup to the Committee’s views. They 
lesire that on the second reading there should be as large an 
ition vote as possible. Mr. Henry Wright, B m, 
has been appointed chairman of the Gloucester Iron and Wagon 
Company, in place of Mr. Joseph Pyons, resigned. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—So far as the iron trade in this district, in the very 
depressed condition by which it has been characterised for so long 
& period, could be injuriously affected, it may be said that the 
threatening warlike complications of the past week have operated 
the weight of bi as done, which, 
for the moment, is limited to the smallest possible dimensions. 
In the t uncertainty as to the ultimate issue of the existing 
crisis, buyers hesitate to go beyond pressing immediate require- 
ments, as they think the outbreak of war may tend to still further 
Say Gh ake taee ae ae a cae ; 

get any lower, whilst there is a i ey ma 
len, are disinclined to commit themselves very lr am 
and business will continue thus to be checked until some definite 
decision either as to peace or war is arrived at. 

The iron market at Manchester on Tuesday was fairly well 
attended, but the business doing was extremely limited ; be ers 
generally hesitated about giving out orders, and where ons 
were effected they were only in small hand-to-mouth parcels. 
from last week, but in pig iron a 
bu Sans wg eget gerd ea dele Hee 

yers are ive ou or prom very, t 
sok bnanandr deenalin 4 detain camepapeneaten teetn eealenan 
with 40s. to 40s. 6d., less 2}, still the quoted prices for good local 
and district brands delivered equal to Manchester, there would be 
a little giving way upon these where actual present business 
could be done. There is, however, some pushing to sell at con- 
siderably under these figures, and one or two district brands 
continue to be offered at about 38s. 6d. to 39s. per ton, less 24, 
delivered here. 

The hematite trade continues in a very depressed condition, and 

foundry brands are offered at as low as 52s. per ton, less 24, 
ivered here, without inducing buyers to give out orders. 
In the manufactured iron ph aunenitie deli tone tessanin to 
mipteiits comin O06 'Uep andes Cun Wee couies of tee 
were ly coming e marke the of the 
season has been checked, and the Baltic trade 8 t 
Prices, however, are maintained on the basis of £5 7s. 6d. for 
—— of Lancashire and North Staffordshire bars delivered into 

Manchester district, and so far as north country iron is con- 
cerned, makers who have booked ne large orders recently 
are even holding out in many cases for an advance of 2s. 6d. per ton 








The condition of employment in the engineering trades continues 
to show an improvement, ing to the returns of one or two of 
the trades union societies, and the calling out of the reserves will 
to some extent make itself felt, as during the long continued 
depression of trade a considerable number of the a 
men in the engineering branches of ind found their 
by the peo 


wenkeg diemsistt Seven which to et ortunate, those in 
districts, from which the statements of returns are far from 
At the closing sessional meeting of the € tion 
of Em and Foremen, held on Saturday, Mr. W. H. Bailey, 
the t, offered a few very pertinen with reference 
to the want of information uently by men who 


thought they were inventors. He said he was often 

such men RS ae ee ee Seen er le 
yourself familiar with the f ures and the work of other men in 
the direction in which you are now wor' 3 indeed, hav 
made yourself familiar with the whole published literature on the 
subject? Do know the work of the best men, and do you 
than the best? If an inventor could not 


. He had especially been struck by the number of gas 
engine inventors who had tried to i re eee 
thing about the various engines that were y 


Ss 
F 





‘apable of standing similar tests to those which engineers 
upon nstive iron. This again affords a striking illustration 

vantages which the cheapness of labour and the longer hours 
worked upon the Continent confer upon the continental producers. 
In the matter of labour alone, it is stated that whereas a Stafford- 
ee ee first hands in the yards at the 
rate of 7d. to 8d. per hour, the Germans can get the same labour 
at half the value. From a patriotic standpoint, it is ontiyes 
that certain bridge builders to whom the German products has 
offered steadily refuse to employ the work. 

There is belief here among certain of the deep stam that the 
Government are now procuring some of their stam; , Such as 
are needed in the construction of buoys, ordnance shells, and so 
forth, from German firms. 

A good number of contracts continue to in the market 
for constructive ironwork, foundry goods, ery, and railwa 


stores. The Indian ee ee oe eee 


which include axles and tires, bolts, rivets, and screws, chain 
springs, tools, pipes, castings, a materials. ; 
faidstone Waterworks are requiring cast iron sockets and 
Tho Moupert Ges Casares, Monmouth, are about to onder six 
purifiers, each 20ft. square, ‘with centre and other valves and 


travelling lifts. The Corporation of Stafford on Tuesda: 
the tender of Messrs. C. and W. Walker for a new Agee + 


| market. A man who had made himself acquainted with the 





wisdom, the ience, and who fully appreciated the trials and 
the troubles of hi. predeccmor, would, under ordinary 
stances, if he added hi poe Senet Se aoe ene eee 
ing useful than one who ed on in ignorance of what those 
who him had done. 


i 


ought to be prohibited in e mine gi out gas, whilst the men 

were down ; and in the face of the now well-known fact that coal 

dust was so very - element when the air was even only 
charged gas in producing a exp) 

more attention would have to be paid to the of dry mines 

in the future. In fact, this dangerous element of coal dust 
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and they add that the trade in the country has been injured an 
its expansion curtailed by unequal and very excessive railway rates, 
which had caused the removal to some of the industries to other 
vei of the country, and entail great hardship upon artizans 

epriving them of their work, or compelling them at great loss to 
seek employment in other parts of the country. 

The more serious aspect assumed by the Yorkshire strike, and 
the prospect of a more protracted s' of the pits than had 
been anticipated, is to make i felt in the coal trade 
of this district, and during the past week there has been somewhat 
@ pressure of orders from buyers who have hitherto been getting 
su} from the Yorkshire collieries, This has, however, been 


g | chiefly for house fire coals; other descriptions for iron making, 


steam, and engine purposes still meet with only a very moderate 
demand. Fen hones fire coals prices have shown an upward 
tendency of about 3d. to 6d, per ton upon the minimum rates 
which have recently been quoted, best coals now ave 9s.; 
seconds, 7s. 6d.; and common house fire coals, 6s. per ton, Steam 
and forge coals, of which large stocks are held at some of the pits, 
remain at about 5s. 6d. as the full average figure ; burgy, 4s. 6d. to 
ak ae anes Seen Si SS Sh. ae SB SS Tn GR eae to 
. In there has been rather more activity, but prices have 
not shown any material improvement, 7s. to 7s, 3d. —— been 
about the av figures for good qualities of steam coal delivered 
at the high level, Li l, or the ton Docks. 
Barrow.—There is absolutely nothing new to report this week in 
the hematite pig iron trade. The demand is extremely quiet all 
round, and very few orders have lately been booked. The value of 
iron is steady at 44s. for No. 1 Bessemer net at works, prompt 
delivery, 43s. 6a. No. 2, 43s. No. 3, and 42s, to 43s. forge and 
foundry sam Stocks remain very large. Steel makers are 
ay employed in both the rail and hant departments. Ship- 
have not booked any new orders this week, but they are 
busier than they were, and an improvement is noticeable in the 





epranis 5 ae mates Iron ore is in quiet demand. Coal and 
> e dull. Shipping quiet. There are no new eering features 


of interest to note in connection with the trade of the district. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Buyers of pig iron have shown more readiness to purchase 
during the last few days, but they do not inquire for large quanti- 
ties or for delivery far ahead. The ility of war between 


this country and Russia is hindering considerably, At 
the fave ry at Middl h on Tuesday last No. 3 g.m.b. for 

mpt omg | was quoted at 34s. per ton by merchants, and at 
Bis. 3d to 34s, id. by makers. In a few cases lots have been sold 


by merchants at 10}d. per ton, but as a rule they will not take 
less than 34s. Forge iron is firmer than No. 3, owing to a certain 
temporary scarcity and to a somewhat improved consumption at 
the finished ironworks. Consumers are freely giving 33s. 3d. per 
ton for it. This is usually accepted by m ts, and by 
some of the makers, but there are others who ask 3d. per ton more, 

Warrants are offered at 33s. 9d. per ton, but there are no trans- 
actions in them. 

No change has taken place in the stock of Cleveland pig iron in 
Messrs, Connal’s Middlesbrough store during the last three or four 
weeks, The oo is 50,832 tons. 

Shipments of pig from the Tees are not so favourable as 
might have been expected for the time of the year. 26,837 
tons were sent away up to Monday last, which is about tons 
less than duri ona April at eee 

The improved tone of the manufactured iron trade is fairly well 
maintained, and jucers are not now willing to sell at the low 
rates which a month ago. Ship-plates are £4 17s. 6d. to £5 

ton ; angles, £4 12s. 6d. to £4 15s.; and common bars, £5 to 

BS 2s, 6d. all free on trucks at makers’ works, cash 10th less 

24 per cent. Steel plates are dearer than they were, £7 per ton 
about the present value, whilst steel angles realise £6 10s. 

The value of goods—exclusive of coal and coke—exported from 
the Tees during March was £183,100, being an increase of £3730 
com) with March, 1884. The value of the exports from New- 

was £191,675 last month, which is equivalent to a decrease 
of £40,853 as compared with March last year. 

The accountant’s certificate regulating the wages of the Cleve- 
land miners and blast furnacemen was issued last week. It gives 
the net average invoice of No. 3 g.m.b. for the three months 
ending March as 34s, 8°3d. per ton, Consequently the wages of 


;| blast furnacemen will be reduced 1} per cent., and those of the 


miners ‘16d. per ton. 

A company has been formed at Sunderland to take over and 
extend the chipbuil business of Messrs, J. Knox and Co., of 
South Hylton. Mr. J. Thompson, jun., of Sunderland, is chairman 
of directors, and Mr. J. Knox is a 

A meeting of the Cleveland Institu of Engineers was held at 
Middlesbrough on Monday, the 13th inst. The discussion on Mr. 
Macdonell’s paper, on “‘ Grinding Wheat with Chilled Rollers . 4 
the Gradual Reduction System,” was resumed and concluded. It 
was elicited that 5000 sacks of flour week were produced by a 
pair of compound engines indicati horse power, with a coal 
consumption of about 2 lb. Y 4 ted horse-power per hour. 
Professor Fleeming Jenkin, of Edinburgh, then read a paper on his 
system of aérial tramways, which he calls ‘“‘Telpherage.” The 
paper was a development of the one with a similar title recently 

of Arts. The discussion was postponed 
till the next =e the institution. 

The strike which been ing for nearly two years among 
the operative mechanics at Sunder has just collapsed. It was 

th ted of Engineers, and must 
pon its funds. It is estimated that not 
less than £40,000 was t over it by them without gaining their 

j Rounnd hands were recei' strike pay, 
but latterly that number has dwindled y: e princip! 
involved was the right of the men to control the number of 


tices emp] n 
The goods imported from Russia into North-east ports 
consist of grain, linseed cake, ese ore, oil, rags, hemp, tar, 
pitch, and wood. The exports to from the same ports com- 


prise coal, coke, chemicals, cements, fire-bricks, pig iron, lead. Of 
course, in case of war, this traffic will either cease for the time 
being or will have to be diverted into fresh channeis. ; 

e freight market seems steadily rising, and for transit to all 
parts; but whether the extra money is given sim bee cover extra 
cost of conveyance and extra risk, or whether it ely to find its 
way into the pockets of shipowners, is so far very doubtful, 
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ducing between 500 and 600 tons per week of the 
‘known Thorneliffe brand of pig iron. The 


proposed reduction of 10 
quaeaitael was elected, alo — 
secretary and treasurer, to collect Py vant 
oon collected for non-union men. It was 
that there should be a central strike 


i tated that th 4 is 11s. 

8 the average payment or 
12s. per family. It is eee ry —_ 
fact, that not one man in four the ¥ 

colliery district now belongs to the Union, 
and it is said that of the entire number 
now on strike—over 40,000—there are not 
in the South Yorkshire district 6000 of them 
ba are fe gre It is Pegg omen too, that 


empl number of 
whoa an are oe pene base on ce - is still 
non-union men are in the greatest 


continued, and 
difficulties, for they have no funds to fall back 
upon, and even the funds which the unionists 
have can bear the strain for a short 
to the public have ted in 
‘in fact, there has never 
resent magnitude which 
tne cusited no Witte tn . 


In consequence of the stoppage of the pits, the | black 


price of household coal has 


Sieensnd Soon WL i ee Larsen . 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THERE has been considerable excitement in the 
lasgow iron market in the past week. This has 
partly from the crisis with Russia, and 
alee partly feo Tom an expected . oy of output 
For the time the Russians are 


Q 


pene | no iron from us whatever, and it is ex- 

ted that in the event of war Reged will draw 

their supplies from Germany. The business dene 
in the warrant market has been largely 
tive, oe advances sen, Save occurred in 

co’ opera’ on the of | — 

= iron peer of the hr were 

‘actory, yo | to ery — 


of the oe demand 

. produc- 
the past week upwards of poy 
= the shad in Messrs. Connal and Co.’s 


Business was done in the warrant market on 
Friday from 41s. CA. ne to Ga 1d. cash. The 
further Tebiay on Monday to 42s, ~ 


at 41s, 1 
ursday — the 
usiness was done in the 
3 while in 
quotations pawns A to 42s. 


The market values of makers’ iron are steady 
as follows: — Gartsherrie, f.o.b. at G Ww per 
8, 46s, 6d.; Coltness, 
» 58s. and 50s.; Sum- 
merlee, 51s. and Calder, 51s. 6d. and 
46s, 3d.; Carnbroe, 48s. and 46s.; Clyde, 46s. 9d. 
and 42s, 9d.; Monkland, 42s, 3d. and 40s. 3d.; 
Sang 41s, 9d. and 39s. 9d.; ; Govan, at Broomie- 
law, 42s, 3d. oe. Shotts, at Leith, 51s, 
and 50s. Carron, at “Grangemouth, 52s. 6d. 
and 47s.; Rinneil, at —- 44s, and 43s.; 
listen, ie” d 39s, 6d.; i; Delmellingeen’ 
. - an ton, 
6d. and 42s, 6d. woaciees 
The makers of steel ship-plates in the West of 
an pe advanced prices 6d. a ton, 
bringing figure up to £7, which is 10s. more 
than at the Sagtaning o of the year. There was 
cast a few da: 


successfull, at the Vul 
qoendey, tbridge, the yd ling Ser 


J. 
forenoon at 41s. 10d. to 41s, 9d. cash 
the afternoon the 


iF 


housing for 
and sla! bing mill of the Glengarnock 

or! The tym is 21 tons in weight. 

The new steel works are to manufacture on the 


system. 

Messrs. John Elder and Co. have received an 
to build other two stern-wheel steamers for 
Admiralty, to be employed in the navigation 
the Nile, Tare whole dozen steamers of this 
class will be finished and shipped by the firm in 

the comme of a few weeks, 
the rH week’s shipments of iron manu- 


w were thirteen locomoti 
— at. “tao 200, ae, 


z for the me. railways ; 
pond worth sear vd in 
je a Sing a pn tr 
an ent of 
pally Rocke pas fee £1500, to Dema- 


inloding E5278 orth a HILT 
w 0! work 
rails and for Calcutta ; and 
general iron manufactures for different 


The coal trade has again been quieter this 


.. For bec some cargoes have been 
aes t the Bathe tenne is in an un- 
condition, 


t the pens Bs inquiry is 


am» a8 & result of the differences q 





described as slackening. In Fifeshire, where the 


trade hag bean in backward condition for sue THE PATENT JOURNAL. 
cession of weeks, @ more healthy tone now pre- Condensed from the Journal of the Commissioners of 
vails. Beveral good orders have been 
placed, miners are o| more steady *.* It has come to our notice that some applicants of the 
work at the collieries, At some vessels are | Patent-office Sales Department, 
more difficult to obtain, and of prices is hese consed ouch pater ge es ood came 
upwards, th to themselves and to the Patent-office 

The Shotts Iron Company has given notice 


that it will make a Gumaal toleden bi wegen 
1st of May. 








000} WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

SWANSEA looks particularly brisk at t, 
and at Landore there is more life than ih any o of 

the ironworks and steelworks on ‘‘ the hills.” 
addition to the Hooghly Bridge they have 15,000 
tons of plates for the orth Bridge, and this will 

things ing well ee —_ time to come. 
Ra 

oug 

slow ond 


Mei ae igh encouraging sign is the i 
7 the iron ore trade. This week 
nanny Ebbw Vale, and Tredegar received 
large consignments. No better time = ie doing 
this can be found, as prices are at their lowest, 
and so far the condition of Eastern 
has not ma ly affected freights. In 
the event of war wih Russia our iron ore trade 
would be sensibly affected, and the ty of 
aah a thing may have something to do in the 
eepvestner® of the ore trade. yf fancy that a : 
ttle financing is beginning, as e rezipis 0 
fresh Bilbao ore at Cardiff and Ne uring 
the last week has fallen off considerabl; “a Fortu- 
nately, many of the ironmasters are well bought, 
and our own ores at land and in the 


pet anaes and tothe Palen ORs, By 
the “pectcation they repair oe S ae 
proper nw of the The 
has. been by looking at Tae EncInrer 
refe bs te hata bn ttaet a nerctan Gan bape aaa 
fer pages, pages 
finding the number of the Specification. 


Applications for Letters Patent. 
“nate and de have been “‘ communicated,” the 
name ani address of the communicating party are 


7th April, 1885. 
4212, Twist Lace Fasrics, J. Coxon, London. 
4213. Suretp Ciamp, H. Mills, Walsall. 
4214. CARTRIDGES and CARTRIDGE Cases, W. W. 
4215. Daawna Pens, W. L. am Birmingham, 
oo MAcHINEs, Holroyd, Man- 
4217. Pacxrne for Pistons, H. C. Ashlin, Li 
4218, Fine Licurers, J. H. Soe pvecler y 
4219. SmaLu Aros, G. Wilkins, 
4220. Woven Bags, &c., J. H. Kenyon, 
4221. Macuines for PREPARING Corton, &c., W. and 
W. Lord, Man 
4222. Vaves for HypRaviic and other Purposes, R. 
M. Deeley, jun., Der 
4223. Rounpasouts, R. fealey, Manchester. 
4224, spin Barres, T. Parker and W. Ford, Wolver- 


4225, om Ww. 8. , Birm’ 

4226, Fire-arms, W. ° Watts, 

4227. Ovens for BAKING Purposes, Wi F. Mason, Man- 
chester. 

4228. Manuracturine Oxive of Iron, T. Bayley, Bir- 
mingham. 


4229, ‘oums Hincep Brarina Bracket for Tai- 





— re! ms = aooe tthe te | 4230. PREPaRINa Paper for CIGARETTE 
en are wor! ae ly well at the tin- x 
works, now rage ti oe me a hat | atest soy with ‘wine W. 
remains much about same, It is known that =o" 
cmp 7 going on with a view to eliminate on Gres Tires, T. 
spots steel” plates, and a report on | 4233. Appriances for GRaD1NG the Sizes of Grary, é&c., 
tho sultant Wiikbe pomened fos the woah ti C. Tomli and J. Pi 





at Swansea. This is an on ewes subject, and 
is being watched with a good deal of interest. 

Things remain quiet at Machen. At Rhiw- 
derin a ute has arisen about the probable 
t is said, but I cannot certify, that 
bei the men -_ offering two weed work per 
wee encourage their employers to keep ing. 
My idea is that it 7 only sam ie = limit the 
make. A meeting is 
next at Swansea, when certain un plete griev- 
ances are to be dis » such as whether 
should turn out more than 450 boxes each per 
week; on the possibility of workmen bettering 
trade ; on injurious patents, their unhealthy 
action on workmen on the public; and other 
local matters, such as Association debts. = 
that a thorough tin-plate government, 
organised, and conducted on the lines of = 
sliding scale by the associated coalowners, is 
looming in the future. 

A sddreased this of the Merthyr Vale colliers 
was ad this week by Mr. David Morgan, 
miners’ agent, and at the close they agreed 
unanimously to join the Aberdare and Merthyr 
Miners’ Union. 

In coal I have not much encouraging news to 
tell. Things are quieting again, and every coal- 
owner I come in contact with says the same. 
House coal has had no run at of late. In 
fact, for months this branch has been in a bad 
state, and low prices have failed to tempt busi- 
ness. Second-class coal, too, is weak in demand. 
Holders of steam and rail contracts are mode- 
rately busy, and this is all that can be said. The 
° | hardening vendenoy of prices has gone off, andin the 
face of war contingencies trade is visibly affected. 

only sent away 112,000 tons of coal last 
week, being a falling away of nearly 40,000 tons, 
Newport total was 34,000 tons foreign and coast- 
wise, and was thus also proportionately slack. 
Rates remain about the same, those for the 
Mediterranean showing, —. a little more 
firmness. If Lloyd’s ‘ ” continue 
ascending, these bo “alter, and freights will 
show a similar ten 

Preparations og = battle of railways and 
docks are sepidly Toy =: 95 and a stout fight 
may be Ray: th with Taff and Bute 

d Cardiff and Monmouthshire Bills. 
As for Neath Water Bill, it is proceeding well. 
With respect to the Bute Docks, sinister efforts 
are still afloat, the latest bei : ** rumoured 
decline in in value of Taff Vale stock.” When this 
into, the oa 5 is that it is thought 
jer, purchase of the docks will hamper the Taff 
and depreciate its property. The absurdity of this 
to anyone who knows anything about the facts 
is such that it seems idle to adduce any argument 
against. I may, however, quote independent and 
excellent authority to this effect, that if if the = 
and Taff become one, Rhymney Railwa; 
soon follow, and the three in one will be, for ‘he 
next fifty years, one of the finest paying proper- 
ties in the world. 

The Times had an article, or letter, some 
twelve months ago on the axles of colliery wagons, 
in which the writer intimated that in the infre- 
quency of examination of such axles, as compared 
with passenger axles, lay one fruitful 
cause of accident. The writer was correct; the 
more frequent use of colliery wagons increasing, 
the tallisation of the iron is one great cause 
of accident, and the only cure is more frequent |. 4986 
examination and remelting. Last week the sub- 
ject was generally commented upon in the dis- 
on by a big accident at Machen, on the new 

hilly line. Here an axle gave way, and the 
enh of a colliery train and great damage to the 
road were the results, 

A new coal a has been started in the 
Forest of Dean—the Parkend and Fancy Col- 
lieries Company. Subscribers are from Glouces- 
ter, Ross, ‘onmouth, Newport, and other 
uarters. 











Coat In SouTH AUSTRALIA.—It has been an- 
nounced by telegram, published by the tira 
Australasian, that coal, seemingly o' good ety 
Suton struck in South Australia, near ergott 

rings. 
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4234, aaa CAMERAS, W. Middlemiss, York- 


4235. Stoppers for Borries, B. Harrison, Manchester. 
- agama for Rotiine Merazs, F, Finlayson, 


4237. Gas oy D. Clerk, G L 

4238. DiurnisHinc Corrosion Screw PROPELLER 
BLapgs, ohnston, G! 

= WASHHOUSE Bis, J. Miller and C. Cameron, 

4240. PROPELLING TANDEM Tricyciz, R. H. Charsley, 
Oxford. 


4241. VenTiLators, P. M. Walker, Halifax. 
4242. Asn Receiver, 8. Jackson and A. Barber, Hyde. 
4243, BurcLaR ALarms, H. J. Allison.—(A. W. Hall, 
a + States.) ° av 
4244. Gas-CHAMBERED BorrTLe 
“ PENER, ilkin, 


or! 
4245. Fastenrxc Winpow-sasHEs, &c.,C. Longbottom, 
Bradford. 
7. Borries for ConrainixG AERATED F urns, D. 
ley 


4247. Fiusninc Apparatus for WaTER-cLosets, G. 
e and W. James, Chester. 

4248. PRESSURE-REGULATING VaLves for WATER MaINs, 
8. Alley, Glasgow. 

4249, Suips’ Pumps, 8. All 

4250, OveR-EDGE SEWING 
Glasgow. 

4251. APPLICATION of ARMouR to Surps of War, J. 

McIntyre, London. 
= Mg, raga for Steam Enorxes, W. and F. 


Glasgow. 
[ACHINES, D. R. Dawson, 


‘ on. 

4253. Rina Spiwnina and Dovsiinc Macuiygs, G. 
Ww, on, 

- Acoustic or MecuanicaL TeLepHoyes, H. and 


Tunes for CasINcs BENEATH 
eRS, W. H. Hall and J. T. Cox, Cheshire. 
4256. Viotrn Hoxper, J. V. Bendall, Cheltenham. 

4257. Preservine Lire at Sza, W. P. Thompson.—_(Z. 
and G. A. Waters, United States.) 
4258. Hammer.ess Guns, W. P. Thompson.—(A. Hyde, 
United States.) 
4259. WasHING MacuIneEry, T. White, Leeds. 
4260. Wasuino Macuine, E. J. Adams, London. 
7. Suipuate of ManocaneseE, &c., A. McD. Graham, 


w 6 

4262, Szatine Horizontat Steam Borers, J. Edge, 
on. 

4263. Lupricators, J. E. Walsh.—(M. Schneider, 


varia, 

4264. Fastener for Bracexet, &c., J. H. Hill, Bir- 
mingham. 

4265. Coomancree Cases, J. C. Sellars, London. 

4266. Muvers’ Sarery Lamps, C. Wolf and H. Frie- 
mann, London. 

4267. DeLivertnc Preparp Cicaretres, &c., J. C. 
Chambers, London. 

4268. Cigar and CicareTre Hotpers, B. C. and D. 

Stonehouse. 

/ASTE-PREVENTING CISTERNS, W. J. and W. F. T. 
Rowe, Plymouth. 

4270. Mrus, G. H. Lilley, London. 

= 1. BuTron-HOLE ATTACHMENTS, F. W. Smith and 8. 

8. Williamson, London. 

4272. Meta PLaNina Macuines, E. P. and H. C. 
Walter, London. 

4273, TELEGRAPRY, J.C. gy Oe London. 

4274. Bi-carBonaTE of Sopa, H. Gaskell, London. 

4275. Domestic FIRE-GRATES, T. Oakley, London. 

4276. WueeExs, W. O. Aves, London. 

4277. Kircueners, &c., J. Pearson, London. 

4278. Corn and Srep-pREssiNc Macuines, 8. Long, 


bridge. 
4279. Packine CARTRIDGE Cases and CarTrinces, L. 
. Bachmann, don. 
4280. Venerr, A. de B. and C. de B. d’Este, London 
4281. Tarcets, T. B. Ralston, (ae 
4282. Journat Braninas, J. N. Williams, Glasgow. 
4283. Connectine the Tracks of DRAUGHT ANIMALS to 
Carriages, &c., C. Colombati, London. 
4284, DyEING Cortox, &c., J. Barnes, Manchester. 
4285. CoNnTINUOUS Ox1IsiNa and DESULPHURISING 
Ores, G. Attwood, London, 
aa for Erecrric Lamps, E. L. Roussy, 
don. 
4287. Copy1nc TELEGRAPH INSTRUMENTS and CIRCUITS, 
A. M. Clark.—(S. Percival, Denison, U.8. 
o. maa PxotooraPHic Cameras, 8. C. Nash, 
ndaon. 
4289. Mortis and Tenon Work, D. Waldie, Glasgow. 
4290. Caromates and Bi-cHromates, W. J. Chrystal, 
we. 
4291. O1trnc and Dampixo Yarn, 8. J. Anderson- 
Laing, Glasgow. 
4292. Beut Suirrer and Repiacer, A. Anderson.—/(S. 
A, Bennett, United States.) 
4298. Suip Carrier for Transmitminc HicH RE- 
VoLvine Speep, 8. Jénsson, 
4294. Arncn or SPAN Bricks or Biocks, P. Jensen.— 
(— Steenstrup and B. Raven, Denmark. 
4295, Fasteninc Doors, H. 
Pondra et Cie., France.) 
4296, HAND FIRE-EXTINGUISHERS, H. H. Lake.—(G, L. 


Chapin, United States.) 





4297. Locks for Fastenine Doors, H. H. Lake.—{W. 
J. Ludlow, United States.) 


States, 
4300. Devens Pau. Bruce, London. 
4301. Centra Prvor Gus Mounrinas, J, Vavassour, 


4302. Topacco Prrss, A. M. Clark.—(La Socitth Cawley 
ant en oe 

Feit dee} Vatve, A. M. Clark.—{@. W. Appleby, 
4304. Orncans and Ha I. Si London. 
tis Povese Corgis Wort, Landen? 
4306. CLEANING and SorTING GRAIN, &c., 8. Beavan, 


4307. Pencit-casgs, E. H. Schmidt, London. 
4308. Gatvanic Gas Batrerizs, G. F. Redfern.— 
(Wirth and Co., France.) 
G. F. Red- 


FEROUS, &€., 
fern.—(A. Clement and @, Perret, Italy. 
na t=, ‘ane G. F. Redfern.—{T. P. "and J. B. Hall, 


) 

ppg Fag Drytno Macutnes, G. F. Redfern.—(J. B. 
rance. 

412. beur ae J. Ashton and J. Rutledge, 


4313. WasHinc Bortzes, E. — London. 
mR ee Press for Forotno, R. H. Tweddell, 


. Platt, 4 , London. ; 

4315. Motor ENGINES WORKED by ComBUSTIBLE GasEs, 
G. Daimler, London. 

gn YIELDING a for Roratine Suarts, R. H. 


4317. Fonuens Puarusnise Srrrcnes by Sewine Ma- 
cuines, J. B. Rol London, 

8. MEASURING, &c., Wess for Hanpkercuiers, J. 
Hamilton and R. Woods, London, 

4319, FoLpine Seip for Caxnow and Macuise Guts, 
R. 8. M. de — East Molesey. 

4320. KettTues, &c., F. Braden, Londen. 


8th April, 1885. 


4321. Weavine PILE a * W. Peers, Manchester. 
at = Iyp14-RUBBER Boots and Snozs, M. Franken- 


a Leicester. 

4323, CoLLectina Fares in TraM-cars, &., J. Linton, 

— oe and Tap for Borruzs, &c., 8. Bunting, 

4325. Braninos for Axxes of Trams, &c., G. W. Elliott, 
Sheffield. 


4326. Vent Tune, J. R. Taylor, Kingswinford. 
4327. BILLiaRD CusHION Tose J. ea a 
4328. Pickine Motion of Looms, Ww. 


ter. 
= Gannena Bee a R ye eae ana a 
4381. an etry are We. : 
(A. Dormitzer, United a 
= — RATING SuGaR Canes, &c., A. Cook, 
4333. Consens Rocuss, &c., E. Barlow, Notting- 


4334, OveR-EDGE Szwinc Macuryes, E. Hunt, Glas- 


gow. 
4335. EXTRACTING Lever, J. Coster, 
4336. CLosinc Tap Ho es, J. Tenwick, os 
4337, ATTACHING Nuts to SPoKEsHaves, &c., C. 
Marples, London. 
4338. SELF-LUBRICATING Bzarines, J. Greig, jun., 


G 
on Lieut i J. oor London. 


. Wrapr’ E. a 
sax Dritiine Woop, N. Lines, Luton. 
4343, Linine ak H. J. Allison.— 


onan 8. Dohimann kG Co., Denmark. 
4344. Woopen BLock . J.R. Gibbard, 
a Locks, W. E bidgwick and’ and J. og 


—. Souiraires, &c., J. C. Mewburn.—{Za Bocdte H. 


et G. Rouze, fils, 
4347. Frre-escapss, &c., G. , London. 
4848, PoLYsEATED OLYCYCLE, xe Duthie, London. 
a Taps to Casks, J. Corrigan, Man- 


4350. Laberge Frames, A. W. I. Reddie:--(P. 
Haillez and L. G. 

4351. DisTRiBUTING O1t upon the SuRrace of Waren, 
8. Palmer H. 8. 

4352. Braipine and other FLYER SPINDLES, @. F. 


James, London. 
4358. Fietp or Camp J. J; Mellor, London. 
4354. Rerraction Test, N. 
4355. Pickers for Looms, E. Edwards.—(F. B. Fischer, 
Germany.) 
4856. Boxes or Pacxine Cases, F. Myers, Loridon.. 
4357. ELEcTRicaL Macutnes, J. 8. Williams, Riverton, 
United States. 
4358. ae enema wienpseRs Williams, 
my en Bs 5. 
TRANSFORMING MecuaNicat Force into Exzcrric, 
J. 's. Williams, Riverton, U.8. 





4360. ConsTRucTING, &c., Ex x (a. 8. 
W Riverton, U.8. 

4361. Hats or Bonnets, W. R. Lake.—(Madame y. Pe 
Olive, France.) 


4362. Mortuary Exve.ope or Sxrovup, A. M. Clark.— 
(J. J. B. Gallerand, France. 


4363, Fixinc the Carnpon Fitamentsof Ix CE 
Lamps, A. M. a aaa Flectrotechniache Fabrik 


the Discuarcr of Deck Ladps, 
ren Clark.—{J. Dunn and A. A. Howlett, U.S.) 
4365. Mirrens and Guoves, A. M. Clark.—(W. 4. 


. CoaL 

ona J. Blackburn, London. 

4367. Back WasHine Macurines for Woot, &c.; J. C. 
Walker, London. 

4368. Sotprer’s PorTaBLe Setter, J. A. Young, 
London. 

4369. Evecrric Batreries, P. Jensen.—({W. Hellesen, 
70. Brake APP R. H. Lapage, London. 

43 RAKE ARATUS, 

4371. ELecrro-pLatine, W. R. Lake.—(C. B. Quintallet 


and A, I. Mahu, France.) 


4372. Counrixa or Reoisteninc Mrcaaxisa, W. P. 
Thompson.—(7. Munnell, United States.) 
Cannell, _— 


4873. WHEELS, J. 
4874. Sarety SADDLE > Gough, — 
T. Warwick, United 


578. Booveam, &c., W. Gay.—(@. T. 
= we eee to the Corrznts of 
KS, A. halley, 
4377. Hor Bast Apparatvs, T. W. Barber, Ulverston. 
4378. DarK Room Lamps, E. Marlow and H. Bishop, 
4379. OPENING - Ciosixc Sasa Winpows, H. W. 
Ibbotson, 


4°80. Raistne Bean, w. I. Lo Manchester. 
4381. STeAM a J. ag ~~ 8 Manchester. 
= Fire- 


Escapes, C. Coutts, Barrow-~ atews 
7 4883. Piovens, J. ‘Hornaby, J. Money, and ice, 
4384, Ftame Recunator for Lamps, R. Garbett, Bir- 
ALVE GEAR of Rock-cutTTine, &c., MACHINES, 


4385. 
J. Clyne, Aberdeen. 
4386. ULAR bo cageey Action for Oroaxs, C. 


Brindley, Lon: 
4887. DraconaL ion: J. Whittingham, Nantwich. 
4888, Axues, I. Walkerand 8. nore 
4889. INDIA-RUBBER Toys, 8. E. Statham, Manchester. 
a Ruxsixe Borrizs, &c., H. Goffe and A. C. Hands, 


4391. AUTOMATICALLY Mmasurixa. Liquing, J. H. 
Johnson.—(J. F. Riepert and C, D. Somerville, 
Canada.) 
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an — Berr, &c., J. H. Johnson.—{Z. Morel, 
mee. 

4393. oe Guarps, N. Drake and 8. Feather, 
== os of CLocxs and Warcues, R. Atherton, 


4395. cow Warer Atarms for Steam Borers, H. 
Wilson, London. 

4396. Measurine Distances, H. P. Flavelle, London. 

4397. VentiLators, J. M. Lamb, London. 

4398. Maxine Bricks, C H. Murray, London. 

4399. Desicn — Canvas for NEEDLEWORK, G. H. 


H 
wo. Easy W Wasxus, F. W. Sturm.—{J. Pfungst, 


4401. gg Percussion Caps, J. Atherton, 
London. 


4402. Preventinc Puriomine of Lerrers, J. G. 


Moxan, London. 

4403. EmpossED Wa. and CerLinec Decorations, M. 
Conrath, London. 

4404. Arrestinc Gear for Pumprxa Enoives, M. 
Watson, London. 

4405. Freep] Motion of Sewrye Macuines, C. Welch, 
London. 

4406. REVERSIBLE SwiveL Oven, &c., T. H. Fleming, 
anh on. 

Rotary Moror, J. Fielding, London. 

see. Hat Leatuer with Ticker Socumm, &e., L. 
Marsh and J. B. Harrison, Londo 

4409. Steam Enaryes, J. and D. ~~ Edinburgh. 

4410. Vessexs, A. F. Barth, London. 

4411. SELF-RIGETING SHORE Liresoat, J. Wright, 


London. 

4412. Vatves for Arr and other Fivuips, V. Willis, 
London. 

4413. Securrnc Siipmsc Wixpow Sasues, W. Pope, 


on. 

4414. Treatinc Coat Dross, W. Black, Glasgow. 

4415. Awnti-FouLrsc Composition for Suips, P. 
Denniston, G Ww. 

4416. InLusTRaTinc the Mortons of. the Earto and 
Moon, J. J. Brewer, London. 

4417. ANTI-FRICTION Metat, A. Lavroff and A. Schen- 
snovich, London. 

4418. ELastic Wee Tires, H. Barrett and J. J. 
Varley, London. 

4419. Bakers’ Ovens, W. Stein, I ondon. 

4420. geek or Covers for Borries, &c., H. L. 

Ps, 
ag oo a CancULs Rixcs of Woop, G. Perry, 


4422. - imei Topacco PoucHss, A. Oléroyd, 
Lon 


4423, ELECTRO-TELEPHONIC IxstRUMENTS, 8. P. Thomp- 
son, London. 

4424. "ORDNANCE, P. M. Parsons, London. 

eee & W. Birt and R. J. Foster, 

don. 

4426. Transportine Loans by Ropes or CaBies, W. L. 
Wise.—(J. P. R. and P. R. Bedlington, Spain.) 

4427. Fotpmsc Tastes and Seats, E. A. Clowes, 
London. 


10th April, 1885. 


4428. Swivet Ssack.e for Surps’ Ancnors, C. Boyce, 
Tipton. 

4429. Fixinc or Hanoinc Sun Burners, &c., T. Red- 
man, —s 4 

4430. Sarery Bicycies, 8S. Leek, Walsall. 

4431. Sotrip Fiame Burners, D. Russell, Leeds. 

— Nose Baxps for ControLiine Horsgs, &c , E. K. 

itton, 
- Buiowers, J. H. Clark, Hewell Hall, near Red- 


itch. 
4434. Kurves, J. pe J. Hallworth, and C. W. 


Foster, Manches' 
4435. B o. ont E. Woods, Liverpool. 
= CarsonaTeE of Sopa, C. Wigg, Liverpool. 
CUTTING-OFF EADS or > OINTS of Rivets or 


yp He J.8 Wilson, ee. 
4438, CookING wo Raxons, A H. Oakden and W. C. 


4439. CaRDING, _ae, Macurves, W. Tatham, Rochdale. 
4440. BurcLar and Free Avary, 8. B. Wilkins, Edin- 


4441. Trxes for Starrs, W. Tapp, Bristol. 

4442. Apparatus for Use in Bititiarps, &c., K. Beres- 
ford, London. 

4443. Sorptiryinec Wrritine and Reapre Music, A. J. 
Thomas, Weston-super-Mare. 

4444. VentiLatine Hovusgs, &c., D. P. Menzies, Glas- 


Ow. 
445. Loose Reep Motions, &., of Looms for 
Weavina, C. Thompson, Halifax.—9th April, 1885. 
4446. Baspen’s Patent Screw Stopper, C. I. C. Bailey 
and A. Basden, 

4447. PerroraTinc Apparatvs, J. Shelton, London. 

4448. Mirrany Ammunition Pouca, W. J. Boyes, 
Bishop's Stortford. 

4449. CasEmENT Stays, T. Elsley, London. 

4450. Lawn Tennis Rackets, J. W. Bennett, London. 

4451. Dryusc Rixe for Om Lamps, L. A. Groth.—{W. 
Henschen and Co., Germany.) 

4452. SHavinc Por, L. A. Groth.—{J. Fuchs and J. 
Schweickert, Germany.) 

4453. Rattway SicNaiise, J. Tomlinson, jun., and 
A. bers, London. 

4454. ILLuminatine Gratines, A. W. Lake.—(7. Hyatt, 
United States.) 

4455. WINDING a a) H. J. Haddan.(H. H. 

itz, 

4456. Borers, C. Heirons, London. 

4457. MovaBLE IroncLap Tower, M. M. A. Bussitre, 
London. 

4458. Dampine, &c., Apparatus, P. Lawrence.—(R. W. 
Peach, United States.) 

4459. Encravers’ Rvtinc Macurnes, P. Lawrence.— 
(7. A. Richards, United States.) 

4460. Hypravtic Presses, P. Lawrence.—(T7. A. 
Richards, United States.) 

4461. Lockets, J. W. Hoffman, London. 

4462. Swixc Lever for Supersepinc Steam Power, E. 
J ldwin, Deptford. 

4463. PLovess, W. Dewar, London. 

4464. Gas Wasners, A. Klénne, Londen. 

4465. Propetuisec Boats by Manuva Power, &c., J. 
Barrett, London. 

4466. SuncicaL AppLiances, W. Whitaker, London. 

4467. — Sromps, G. W. Frowd and P. Surridge, 


4468. Remsen Rattway Systems, T. J. Handford.— 
(F. J. Sprague, U.S. 

4469. Securnrnc States on Roors of Hovsss, &c., B. 
Hewetson, London. 

4470. BREECH-LOADING ORDNANCE, A. Noble, New- 

4471. posnanies of Cakes or TABLETS of Meat, F. W. 
Waide, London. 

4472. 4. ee SLEEPER for Raitways, H. Hodgson, 


4473. — Semi-Liquip Susstances, E. Langen, 


ndon. 
4474. Urinistinc the Waste Gases of Puppiine and 
Reeeatinc Furnaces, C. D. Abel.—(F. C. Glaser, 


Germany.) 
4475. COMBINATION AGRICULTURAL IMPLEMENT, A. E. 
Bright and J. W. Robbs, London. 


11th April, 1885. 
4476. Sprrvc Seats for Cuarrs, &c., 8. Timings, Bir- 


ming! 
a4r7. Marra Suearinc Macurves, H. I. Knapp, 


4478. Treatinec Waste Liquors, W. E. A. Hartmann, 
Swansea. 

4479. Propuctne Harmory from the Orprvary Motion 

of the Arr or Wm, C. Meier, Plymouth. 


— 


4484. Riss a Fastenincs of Umsrewias, H. J. 


Whyatt, Bristol. 
4485. Carvine of Meat, W. H. Thorne, Bournemouth. 
4486. Pavine Siass, BLocks, Sinks, &c., E. Ormerod, 


¥ ion. 
go aaeeas of Tricycies, 8. H. Parkinson, 
4488. gen | Horsss from Surpprne, &c., T. H. 


4489, Ucanwnas and other Carns, V. Sockl, London. 

4490. MecnanocraPH, R. Daum, London. 

4491. Covptina CHain Lirrer, &c., T. H. Heard, 
Sheffield. 

4492. Grinpinc Macnarygs, R. Rankin, G! j 

4493. a for AkREsTING Rotary Motion, L, Fish, 


on. 
4494. ComposITE ProyectiLe for SMALL-ARMs, &c., R. 
‘ jon. 
4495. Fixtne Borroms to SHreer Merau Buckets, L. 
Mcl. Spackman and J. Chilton, Lond 
4496. PRintri~ 


ndon. 
Macning, A. McC. B. Harcourt, 
London. 
4497. Iron or like Meratiic Hoopre, R. Stroud, 
London. 
4498. Coatrne of Merrauts, W. A. Thoms and H. F. 
Oddy, London. 
ETAL TuBEs and CyLinpers, F. Elmore (F. 
Edward), London. 
4500. ExTernat Screw Sroprerine for Botrues, E. 
E, Hanslow, London. 
4591. Exercisine the Fincrrs, C. Debuystre, London. 
4502. Lusricator, J. Spencer and A. Eaden, 
London. 
4503. INTERCHANGEABLE CouPLinG for Hoss, E. Nunan, 
London. 
4504. Smrrus’ Foroess, T. Arscott, London. 
4505. Steam and other Enoryes, 8. Z. de Ferranti, 
London. 
4506. Tetecrapns, C. Sengirnestes, London. 
4507. UmBRELLA Frames, F. A. Ellis, London. 


18th April, 1885. 
4508. Horsesnogs, A. B. Crossley.—(4. Vanderkerken, 


Brussels. 
4509. Heatinc Water for Barus, &c., W. Brown, 


4510. AuTroMaTiIc PRESSURE-CHANGING Gas GOVERNERS, 
T. Caink, Malvern Link. 

4511. PROPELLERS for Snips, W. Welch, Portsmouth. 

4512. Cramps for FLoorine, &c., J. Powell, jun., Bir- 


45138. Drivine Gear for Spinpes, &c., J. J. and G. P. 
Jaques and W. Holliday, Leeds. 

4514. Muttiptyisc Power in Screw Steamers, W. 
Hewson, Hull. 

4515. Maxine Spouts for Tea-pots, &c., W. Cathcart, 
Kirkcaldy. 

4516. Grate Bars for Furnaces, E. Whitworth.—(F. 
V. Medynski, Iowa.) 

4517. Water Fitters, G. Wilson, London. 

4518. Compounp Marine Steam Encrnes, G. J, Scott 
and J. King, Glasgow. 

= (oo of Sor and Waste Pires, J. David- 

n, 
ssa Cubegnanes a Sincie into a DovsLe PEeRamBv- 
Tor, A. Harvie, London. 

4521. Water Waste Preventer, H. Yull, London. 
4522. Suapine and SHarRPENING TOOLS, T. J. Ashton 
and J. J. Holtzapffel, London. 

4523. Siipinc NEEDLE Guipe for Knitrinc MacuHINEs, 
A. Angst, London. 

4524. Prepartnc Gray for Use in Brewrne, J. Death, 
jun., Cheshunt. 

4525. ENAMELLING and Puriryrnc Casks, J. Death, 
jun., Cheshunt. 

4526. ENAMELLING and PurIFyING Casxs, J. Death, 
jun., Cheshunt. 

4527. ExtincuisHinc Domestic Lamps when Upset, 
F. Marshall, London. 

4528. PHOTOGRAPHIC Cameras, W. F. Stanley, London. 

= . cca for PHotocrapnry, W. F. Stanley, 


ndon. 
4530. Prorractors, W. F. Stanley, London. 
4531. Sprinc Suurrer for Cameras, W. L. Sarjeant, 

South Norwood. 

-— Lene Sewace and Potivurep Water, J. W. 
4533. Steam Enorxe for Raisrxc SHIPs’ Ancnors, E. 

Wimshurst, London. 
4534. Auromatic Sarety Devices for ELecrric Cur- 

RENTS, R. P. Sellon, London. 

. VeLocipepzs, F. Chapman, London. 
4536. Fixtures and Mountinos, L. Weber, London. 
4537. Cieat or Grip for Hotprne Corp, Rope, &c., G. 
H London. 

4538. DentaL Forceps Guarp, W. Lombardi, London. 
4539. Roor Coverine, H. J. Haddan.—{/. Sporny and 

J. Zarski, Russia.) 
4540. SampLe Boxes, H. J. Haddan.—(M. A. Romroth 

and F. R. Wilhelmy, Saxony.) 
4541. ELecrric TeLepuony, J. G. Lorrain, London. 
4542. Primary ELEcTRIC Batreries, H. Mower, 


London. 

4543. CracuLatinc Warer in Stream Boruers, A. W. L. 
Reddie.—{ W. Craig, United States.) 

4544. Marine Brakes for Vessets, P. A. Newton.— 
Vv. Bes A., G. F., A. G., and EB, A. McAdams, United 


Pore _ — Cases, &c., N. and A. G. Salamon, 
an 


. SecrionaL Warpine and Braminc MACHINEs, 
we ‘HL. Stott and I. Whitehead, Manchester. 

4547. Nrrrate of AMMONIA ExPLosives, C. D. Abel.— 
(F. Barbe 


, France.) 
4548. Lamps, A. G. Brookes.—(R. Fritz, Germany.) 
4549 UNDER Garment for INFANTs, E. St. L. Walker, 
Leicester. 
4550. Hanp Grenapes for ExTincuisHine Firg, W. R. 
Lake.{S. F. Hayward, United States. 
4551. TRANSVERSELY Prercine the ENDS of Cicars, J. 


» London. 

4552. OBSERVING the Front of Travet of Row Boats 
by th Rowers, J. W. Barratt, London. 

4553. TreatTinc ILLummNaTING O1Ls, &., J. Roots, 
London. 

4554, SHARPENING the Knives of Reapinc and Mow1na 
Macurives, G. W. Murray, Glasgow. 

4555. Hanpes for Knives, &., J. J. Mann, London. 

4556. PREPARING ALKALISED Oxy- -DERIVATIVES, J. H, 
Johnson.—(A. Scheidel, Italy.) 

4557. Divine Dresses, W. R. Lake.—(Société Generale 
de Sauve et de travauz sous-marins, France.) 

4558. Fiat Wire Roprz, R. 8. Newall, London. 

4559, Wire Rope, R. 8. Newall, London. 

4560. Finisninc Pie Fasrics, 8. C. Lister and J. 


Reixach, ‘ord. 
4561. Currisc DousBLe-PILE Fasrics, &c., 8, C. Lister 
and J. Reixach, Bradford. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


318,152. Frour Bout, James B. Alifree, Cumberland, 
Md.—Filed tember 12th, 1884. 

Claim.—(1) In a flour bolt, the combination of the 

horizontal ribs and the cloth sections stretched from 





the upper edge of one rib to the lower edge of the 
adjacent rib, the said ribs being vided with 
grooves on their inclosed faces, for the purpose set 


forth. (2) A flour bolt comprising the ribs having the 
external grooves and the cloth stretched upon said 
ribs from the top of one to the bottom of the adjacent 
rib, in combination with an adjustable Pang 4 for 

the of the cloth sections in the said 











4480. Rartway SIGNALLING AppaRatus, J. sections, the ribs E, an: 
Manchester. means for fastening the cloth, the ribs E ha’ 
4481. Hypravuic Packrxe Macuivery, E. L. Bell- | internal channels for elevating the ma‘ 
house, Manchester. bolted, and the outer in which the 
4482. Expanpine ENGINE ee W. G. — pent sections are confined. (4) The ——— of the! 
4483, Motive Powrr Encixes. Liverpool, | ribs having the outer channel, and the cloth sections 


ha’ corded 
=» Hen 




















— 
yr 
the upper edge of one rib to the lower edge of the 
adjacent rib, and the stretchers whereby the meshes 
of the cloth are held in a position best adapted for the 
passage of the flour, in combination with internally 
arranged beaters. 


318,101. Hyprocarnon Furnace, Orland D. Orvis, 
Chicago, lul,—Filed January 16th, 1884. 
PR The “hae a with the = and 
e supply passage there a deflector iccting 
downwardly into the retort from the w Ley 
d passage, substantially as described. By Thee 
binadion, with the supply passage and the deflector 
m the upper portion of said 
passage, e, of a retort pomvtded with an outlet, and with 


313,101) 








an expansion chamber extending below said — 

and between the outlet and the opening of the 

passage into the retort, pepe msn Bad as deve 

(3) The combination, with the injector, the cna 

nozzle, and the D, of the ae ny 

cup formed, substan’ as described, belo’ 

sande, a5 ond Por See guamene out teal. 

$13,114. Verticat Dritt, Edwin Smeadley, Dubuque, 
Jowa,—Filed March 14th, 1884. 








vided with two shaft and a horizontal slot, 
and having the worm shaft su in said bearings, 
and having a handled shaft a, provided with an 
excentric pin work: in such these parts being 
constructed, — , and operating as and for the 


313,239. DravcutTsman’s Ink Mixer, Will Ww. 

Redfield, Minneapolis, Minn.— Filed a gen 1884. 
Claim.—In a draughtsman’s ink , the com 

bination of the frame A, the screws P P, pect dh wt 


313,239) 





piece B, said base pice having relieved boss on 
of samo for the purpose of recei an ink cup 


all arranged substan’ —— 
hereinbefore set forth. oo a draughts- 
man’s ink mixer, the combination of the frame A, 





the set screw D, the crank shaft 

gear wheel Cl, and the tenet beset 

as and for the hereinbefore set forth. roy In 
a draughtsman’s mixer, the its 
int L substantially no donit a jan 


tion, with the cylindrical up- 
provided with the horizontal extension 

flues 6 b, as shown, of the fire-box 
lindrical shell set concentric in the 





boiler shell under the flues and formed with the 
crown sheet /, the combustion chamber D, rising from 


one side of the fire-box, and the fire coe coment 


the o) ite side of the fire-box, all 
— ed substantially in the manner specified and 


318,366. Compounp Sream Enaine, H. Lansing Per- 
rine, Brooklyn, N.Y.—Filed February 13th, 1884. 
Claim.—({1) The combination, substantially as before 
set forth, of two initial steam a an expansion 
steam cylinder, the piston-rods of said steam cylinders 
coupled to a single crosshead 


@ second ex; 
steam cylin linder, the piston of ond secon expansion 
rods projecting, respectively, from the pistons of the 








said other three steam mong Eo eg and a valve coupled 
to the first-mentioned valve for controlling the 
of the second expansion cylinder. 
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NEWTON’S LAWS OF MOTION. 
By Prof, Otiver Lopes. 

Ir is extremely unlikely that my views differ in any 
essential respect from those of Professor Hudson, as some 
of your correspondents seem to suggest. We have dif- 
ferent ways of expressing ourselves. Professor Hudson 
uses more scholastic and proper modes of expression, while 
I prefer the most ordinary and commonplace words and 
modes of speech that I can Jay my hands on. We may 
differ in our nomenclature and mode of regarding things, but 
in all matters of actual fact I expect that we agree. Simi- 
larly with the opinions of Professor R. H. Smith, as given 
in Tue Enorneer of March 27th, p. 237. In many p) 
indeed, Professor Smith has expressed himself just as I 
would wish to do myself: for instance, in the top para- 
graph of the middle column, omitting the last sentence, 
and in the three concluding sentences—not paragraphs — 
of his article.* 

Professor Smith points out, about the middle of his 
first column, that it is not easy always to discriminate 
accurately between the terms “reaction” and “ resist- 
ance,” and to use them with exact propriety; even 
supposing one particular meaning were agreed on as 
exactly proper, which at present it is not. is is quite 
true; and in common life, provided we have our principles 
well engrained, and are not talking to junior or ill-taught 
students, a certain semi-carelessness in the use of terms is 
quite permissible, and anything else would be felt to be 
mere pedantry. But in a discussion on principles, and in 
forming the ideas of students, it is n to be exact, 
even at the risk of being a little antic; and careless- 
ness in the use of terms under such circumstances is inex- 
cusable. What I might say, therefore, in casually talking 
to Professor Smith himself, I do not know; _half-hints 
would be probably quite sufficient to convey ideas. But 
if a student, whom I knew I should fog if I were not 
careful, were to show me a freely suspended cannon-ball, 
and to ask me whether, on prodding that ball with his 
stick or with his fist, he comekl meet with no resistance, I 
should reply, “ Yes, he would meet with resistance, and so 
would the stick :—resistance due to the inertia or reaction 
of the ball.” But if he were to ask me whether the ball 
itself would experience resistance on being prodded, I 
should say, “Certainly not, provided its mode of suspen- 
sion leaves it pe J free.” It is 2 pe I think, that 
the reaction of a body cannot properly be called resistance 
to its own motion, but it can very easily constitute resist- 
ance to the motion of something else; and if the ball be 
considered in two halves, the reaction of either half ma 
be a true resistance to the motion of the other, but it 
cannot be thought of as resisting its own motion. 

I hope Professor Smith will agree with this distinction, 
and will not consider it a mere splitting of straws. The 
fact is that the term resistance is a mere occasional con- 
venience ; it is not, strictly speaking, necessary. It is the 
name given to a part of the resultant forces acting on a 
body, viz, that which tends to diminish the one 
particular kind of motion to which we happen to be 
attending at the time. But whether we pi so to 
analyse the forces into propelling and resisting, or whether 
we more simply attend only to their resultant, involves no 
matter of principle whatever ; we can do what we like, 
and call either propelling, or either resisting, or we can 
make no distinction between them, at our own sweet will. 
The only reason for introducing the term resistance into 
the discussion at all, is because people do, as a matter of 
fact, think of reaction as a resistance—a resistance to the 
motion of the reacting body itself—and so naturally ask 
how it can be accelerated if the resisting and propelling 
forces are ~ 

Any of the forces exerted on a body by other bodies 

attached to it, may be called resistance, if so we please ; 
but the mass-acceleration, or inertia-force, or moe ) or re- 
action, of the body itself, is not to be considered as one of 
the forces acting on it, and is not either a resistance or a 
propulsion so far as that body is concerned. It may act 
either as a resistance or as a propulsion to some other 
bodies ; it may oppose, i.e., retard, or it may assist, c., 
accelerate, their motion; it must, in fact, do either the one 
or the other unless exactly balanced by some other force ; 
but on its own motion it has no such effect; it is called out 
by, and is the direct consequence of, the inertia and 
acceleration together, but it does not either assist or oppose 
that acceleration in the slightest degree. 
_ This is, indeed, the whole difficulty; the reaction of a body 
is constantly thought of as one of the forces concerned in 
changing its motion. Let it be understood that it is not 
one of these forces. Is it a force at all? Well, that depends 
on how we re, it. If with reference to the reacting body 
itself, certainly it is not a force; if with reference to other 
bodies, certainly it is: just as much a force as any produced 
by strain. In the commonest cases of impact no one would 
deny that a bullet exerts force on a target, or a hammer on 
a nail; yet what is this force but inertia-force, mass- 
acceleration, m se , of the bullet or hammer head. How- 
ever, we are now drifting into a mere question about the 
use of words. It matters very little comparatively whether 
we call reaction a force or not, though it does matter a little. 
I have said enough to indicate my own view on the matter, 
but, unless they generally commend themselves, individual 
views on such points are useless. 

In thus discussing some points of nomenclature with 
Professor Smith, I may venture to hope that I have 
partially answered the questions put to me in your corre- 
spondence columns, p. 242, by “An Old Student.” This 
gentleman very clearly reiterates all the old difficulties 
and dilemmas, and proves the truth of his own state- 
ment that, so far as he is concerned, my article has 
left the matter exactly where it was before. I must 
take comfort in the thought that if, as his signa- 


*In the ‘first column of my. article in the 20th March issue, p. 217, 
line 33 from bottom, for ‘down slower” read “up slower.” 2 ey 











ture su the difficulty be really one of long ending 
with him, it is not likely that I should have the g 
fortune to remove it in the course of one article. I might, 
however, have hoped that the tug-of-war puzzle would 
have ceased to perplex, for I laid great stress upon cases 

uite age in principle, though more simple to think of 
than this. 

To state the facts expressly for this case, however, neglect- 
ing the inertia of the rope: it is true that the pull of either 
side on the rope must be the same, whatever is happening; 
but the pull on the rope is not the sole measure of the 
muscular exertion, except in casesof steady or of zero motion. 
To start the victory to either side requires muscular 
force on that side sufficient to overcome the inertia of both 
victors and vanquished, as well as the muscular force of the 
vanquished. Let the effective components of the total 
force exerted by either side be called F and F' respec- 
tively; their reactions, or rates of ae of momenta, R and 
R'; and the tension in the rope T ; then we have always 

F-R=T=F' +R, 
where the winning side is undashed. In case of exact 
equilibrium R and R' are both zero. We see then that, to 
gain the victory, one side must exert R + R' more hori- 
zontal force against the ground than the other, although the 
pull of both sides on the rope is the same. 

“An Old Student” further wants to know whether, 
when he pulls a stone by a rope, his pull is the cause of 
the stone’s motion?’ He must go to the metaphysicians if 
he wants a long, circumspect, and elaborate answer to any 
question about “causes”; from me he will only get the 
common-place one, yes. I can assure him that I have set 
no traps kr him by juggling with words, nor have I pro- 
vided myself with handy retreats in the direction of meta- 
physics. The whole thing is on the surface, and wants 
only a little clear thought, and a desire to dissipate the 
fog rather than an attempt more intensely to make it 
manifest. 

Your other correspondents on page 242 can be disposed 
of more quickly. 

“J.” leaves the immediate point under discussion to 
harp upon the ancient confusion between “momen- 
tum” and “vis viva”—in other words, between 
“impulse” and “work.” He should discard all such 
ridiculous old maxims as “like causes produce like effects.” 
Is it not obvious that everything —— on how you 
measure your effects, and what you your causes? In 
all cases of impact, the forces are equal and they last for 
the same time—i.c. their impulses are the same, and hence 
the change of momentum produced by each is likewise 
the same. But work is defined to be the product of force 
and distance—not force and time—and the result of equal 
works done on two bodies are equal vis vivas—to put a 
barbarous plural to an obsolete singular — or kinetic 
energies, not equal momenta. 

“ys final puzzle about the transfer of momentum 
from one gun to another by means of a shot, is 
one made by his own F saay sina assumption “that no- 
thing is lost as heat.” When impact takes place between 
perfectly elastic bodies of no size, or of properly 
rajusted size and shape, so that no energy 7s lost as heat, 
sound, or any other mode of vibration, then, not only 
is momentum conserved, as it always is in cases of 
impact, but vis viva is conserved too: whenever velocity of 
recoil is less than ee of approach, it can always be 
eee for by the production of rotation, or vibration, 
or heat. 

Mr. Longmore’s want of acquaintance with elementary 
rules of algebra enables him to deduce certain very absurd 
conclusions from a very simple and perfectly true equation. 

The letter of Mr. Lyon somewhat surprises me. I do 
not know whether he is really uainted with the 
terms inertia, momentum, and mass-acceleration—Clifford’s 


name for m = not mine, I wish to call it reaction; and 


whether he really has never heard that moment of inertia 
is a second moment and not a first; or whether he is only 
pone all these several ignorances. I shall assume that 

eis only pretending. Nearthe beginning of his letter, more- 
over, he says “ why one part of the force acting on a body 
should be called a Force, and another an Action, and 
a third a Reaction, I fail to see.” So doI; and I also fail 
to see where Mr. Lyon gets these singular subdivisions 
from, and what he is driving at. 

Finally, Mr. Muir rises me-even more by the state- 
ment that it is in Statics, and not in Kinetics—or, as he 
calls it, Dynamics—that the difficulty is felt about the 
equality of action and reaction. I have had a good deal 
to do with students’ difficulties, but I can honestly say I 
never came across this particular one. So far as I can at 

resent form an opinion, I should think it must be a very 
ormidable difficulty indeed, and one that would certainly 
require some “ right-angled-sliding-action-theory” to pro- 
perly surmount. 
ere are one or two other points on which it may be 
useful to say a few words. And, first, with reference to 
my use of the term “motion,” to which Mr. Lyon 
objects. I regard this term as a popular and — 
one, convenient at times; but I a with him that 
when one wants to be precise it is much better 
to use the proper term, whether it be velocity, or 
acceleration, or momentum, or some other aspect of motion 
which we wish to iy oe Our presert nomenclature 
is not quite complete, however, unless the term reaction 
be admitted in the sense I wish to recommend. We have 
aname for rate of change of velocity, but we have no 
gemnlly adopted name for rate of change of momentum. 

e have the phrase “force of inertia,” which Minchin 
uses, and we have the term “ mass-acceleration,” which 
Clifford used; we have the doctrine of Professor Tait that 
force 7s this quantity and nothing else, and now we have 
Mr. Lyon asserting roundly that “it is simply absurd to 
say that a mass raltiplied. by an acceleration [i.c., a rate 
of change of momentum] is a force.” Well now all this 
is unsatisfactory, and it can be easily amended. The 
term “reaction” has been used for this quantity—let it be 
definitely limited to this quantity—let the proper name 
for rate of change of momentum be reaction and telling 





else. All confusion will then vanish, and the three laws 
of Newton will be replaced by, and comprehended in, the 
one single statement :-— 


The reaction of a body is equal to the resultant force acting 
on it, both in magnitude and in direction ; 
or. 
: Force = REAacrIion ; 
no longer three laws, but one law. 


DoI then mean to traverse Professor Tait’s doctrine 
that force is only a name for rate of change of momentum ? 
Yes, Ido, Force is conveniently measured by the accelera- 
tion it can produce in a standard piece of matter, but the 
measure of a thing is not the thing itself. Moreover, it 
can be measured in other ways, as by the strain it can pro- 
duce in a standard piece of matter; and it is so measured 
practically. Force is a thing for which we have a special 
sense, and it is the equivalent of a rate of of 
momentum, or reaction; but when two things are written 

ual they are not necessarily, or even reget: 
identical. A sovereign is equivalent to twenty shillings, 
but the sovereign and the twenty shillings are not identical; 
one is a small piece of gold, the other a number of pieces 
of silver. Toa chemist they are utterly different; and the 
sign of equality between them has, or, let us say, ought to 
have, for him no meaning. 

I have the — res’ and more, for Professor Tait, 
and we all owe him a debt of gratitude for the important 
and laborious service he has performed in clearing away 
from mechanics the incrustation which had come to hide 
and confuse the beautiful simplicity of the Newtonian 
laws—a simplicity in striking contrast with the over- 
growth of weeds and rubbish which had collected around 
them; es I believe the time has now come for insisting 
on still further simplification and a reduction of all the 
laws of motion to one. Yet I venture to think that by 
his statement that force, because it is not conserved, has 
no real existence, he has done harm. It is only proper to 
say that in criticising Professor Tait’s opinion in this 
article I am really criticising only the generally received 
aspect of those opinions ; I A not his lecture on force 
by me to refer to, and it would be absolutely necessary to 
examine it very carefully before venturing to criticise the 
actual views themselves. If they are what I have 
assumed, my criticisms may stand ; but if, as is very 

robable, the common edition is only a parody of Professor 
Tait’s real views, then I am to be understood as only 
attacking the parody. 

Our experience teaches us that matter and energy are 
conserved, and that mostotherthingsare not conserved; very 
good, but by what right do we assert that therefore matter 
andenergy are the only thingsthat exist? Forcesurely exists 
as much as any of our other sensations, or external causes of 
them; though that may not be saying much. We have no 
direct sense for matter and energy, they are inferences; and 
areconvenient ones because they represent quantitiesalways 
constant in amount; but this is no reason for believing that 
they specially exist. If conservation is the test of exist- 
ence, Professor Tait himself does not exist. 

It seems to me, however, that directly we begin to talk 
about “existence” we are on swampy metaphysical ground, 
and had better waddle back to solid land as soon as we can. 

Trefriw, 6th April, 1885. O. J. L. 








LOST ENERGY. 
By Proressor R. H. SMITH. 
No, I. 

Awnyengineer who furnishes the means of recovering even 
a small fraction of the lost energy referred tomay earn a 
reward of tens of thousands of pounds. We know that the 
ultimate useful resulting work done by our engines is 
never more than a comparatively small portion of that we 
are compelled to make our steam do in the cylinders. In 
an engineer’s machine shop the useful work done is that of 
cutting shavings off various pieces of metal and other 
substances, and is at each machine tool measured by the 
product of the pressure on the tool point by the length of 
surface cut. If the useful work so done amounts to a 
quarter or one-fifth of the indicated power of the driving 
engines, the arrangements would be considered fairly 
satisfactory. In a spinning mill the useful work done 
consists in teasing out and twisting series of fine fibres, 
and we do not suppose that this final mechanical work 
done on the fibres amounts to more than a very small per- 
centage of that done by the steam in the cylinders. In 
these, and similar cases, we are accustomed to satisfy our 
mechanical consciences—how guilty must we not often feel 
when we go on glibly proclaiming with unabashed boldness 
the “Grand Doctrine of the Conservation of Energy!”—by 
considering that the gearing between the driving piston 
and the final work is necessarily very complex, that it 
unavoidably involves a very large number of frictional 
rubbing surfaces, and that, therefore, a very large fric- 
tional waste of power cannot be helped. But since Pro- 
fessor Thurston’s experiments were first published, we 
know that the coefficients of friction at fairly lubricated 
journals are far smaller than they were formerly believed 
to be, and that, in point of fact, they are so minute that 
they will not help us to account for nearly all the power 
that we see continually disappearing we know not where 
from our workshops. Again, consider the case of a 
marine engine. Here the mechanism between the engine 
and the useful work done is extremely simple and 
direct, involving a very small number of frictional joints. 
Yet here, as is well-known from Froude’s experiments, the 
actual work done in hauling or pushing forward the ship 
through the water bears only a small proportion to the 
indicated power developed in the cylinders. Here, besides 
the frictional losses, we know of a large amount of energy 
thrown into the stream of water that the propellers have 
to discharge backwards from the ship, because the screw 
does not gear in a solid nut, nor the paddle-wheel ina solid 
rack, which do not budge in obedience to the pressure 
put on them; the only abutment for the forward thrust 


on the ship is obtained in the resistance to backward 
acceleration of momentum offered by the water that is 
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continually being thrown violently sternwards. The screw 
blades also, not being perpendicular to the line of motion, 
throw the water sidewise and give it rotational or whirl- 
pool mvtion, besides the absolutely n backward 
motion. But if we calculate liberal allowances for these 
evident losses, there remains a large portion of the total 
loss, known to exist by direct experimental evidence, still 
to be accounted for. 

My present object is to point out one way in which 
undoubtedly a considerable quantity of energy is wasted— 
in many cases, I fear, it is a very large amount. This 
source of loss may be shortly described by the one word 
“Vibration.” The vibration may be either slow or rapid. 
A vibration consists essentially in a periodic alternation of 
the condition of stress and strain in the mass vibrated. 
The vibration may be rapid, as in the “chattering” of a 
badly-clamped tool. Throughout every part of an engine, 
including its frame and bed-plate, there are an alternation 
and succession of changing stresses and strains, the full 
period of which coincides with that of the revolution of the 
crank shaft. In a driving belt the period of the vibration 
is still slower; it is the time occupied by any one part of 
the belt in travelling from a definite position, say, on the 
tight side round the driving pulley, along the loose side, 
over the driven pulley, and back to the original position 
again on the tight side, which period is evidently the 
whole length of the belt, divided S the speed at which it 
runs. 

Now, work is always spent in producing any sort of 
strain in whatever kind of material the strain is caused. 
For instance, if a certain length of belt be stretched by a 
force gradually increasing from O up to T, and the effect 
be to stretch it a length, say CT, proportional to the force, 
then since the average force is 4 i. the work done in 
stretching is} CT*. In passing from the loose side where 
the pull is, say, T, to the tight side, where it is, say, T,, 
the work done in increasing the stretch would then’ be $C 
(T,*-T,*). Similarly in every other case of increase of 
strain we can calculate the amount of work done against 
the elastic and inelastic resistance to deformation. 

I am far from saying that the whole of work so done 
is lost. If it were so the efficiency of our machines would 
be even less by a deal than it is. But a large part of 
it is lost. On the other hand, in some circumstances 
nearly all of it is recovered in the shape of usefully per- 
formed work during that period of the vibration in which 
the piece is being unstrained again. I hope to show 
that different members of a mechanism are very differently 
circumstanced as to the recovery of this strain energy. 
I notice, first, that in order that there may be a possi- 
bility of its recovery the strain must be an elastic one. So 
far as the strain is inelastic, the work spent in producing 
it is always absolutely lost without possibility of recovery. 
The bending of an iron or steel rope is about three-fourths 
inelastic, from one-tenth to three-eighths only being an 
elastic strain. Probably more than one-half of the bend- 
ing strain of a leather belt is inelastic, while the direct 
tension strain in the belt has probably a large fraction of 
it elastic. So far as the inelastic strain is concerned, it 
takes as much work to unstrain it—to straighten it out 
from the bent condition—as it did to bend it. 

Although the strain be wholly elastic, or nearly so, it 
by no means follows that the work periodically spent in 
producing it is wholly or even partially restored during 
the unstraining intervals of the vibration. I will first 
take a-case in which it is toa large extent usefully restored. 

A wrought ion crank shaft of length L inches and 
diameter d inches, when exposed to a twisting moment M 
inch pounds, will twist through ve equal as a frac- 

’ . i 
tion of a radian to about mw a 
twist from the unstrained condition the average moment 
has been 4 M, and ee the work done in twisting the 

1 M?:L 
shaft has been sx10° ~di 
been done during a quarter revolution from one of the 
dead points forward to mid-stroke; and suppose the steam 
pressure has remained constant during this half-stroke. 
The whole work done equals the whole steam pressure 
multiplied by the half-stroke; but this product also equals 
approximately the turning moment round the crank shaft 
centre at mid-stroke. This is the twisting moment M, 
which we may therefore write equal to the whole work 
done. The ratio of that part of it spent in twisting the 
shaft to the whole is therefore. '__ “1 ¢ the shaft 

2x10° d+ 

be dimensioned for strength, so that the moment M causes 
a shear stress of about 5000 Ib. per square inch, we will 
have M=1000 d*, and the above ratio then becomes 
— *. This would become 1 per cent. if the length 
were twenty times the diameter of the shaft. If, on the 
other hand, the shaft be designed for stiffness so that the 
moment M will twist it about 7,4, of a radian, or 514” 
per inch length—or 1° 43’ per 10ft. length—we would 
have M=250d‘. The above ratio would then become 


L -, which would be 1 per cent. if the length were 80in. 


In the first case, viz., with M=1000 d*, the work spent in 
twisting the shaft from the unstrained condition up to M 
is tL a inch-pounds; and in the second case, viz., with 
M=250 d+, the work so spent is ;;Ld*. This work is 
done on the crank shaft twice every revolution. Durin 

the latter half of each stroke, however, it is nearly all 
restored during the untwisting of the shaft, in consequence 
of which the angle moved through by the driving pulley 
is as much greater than that simultaneously moved 
through by the crank as it is less than the same during 
the first half of the stroke. The action is precisely similar 


In producing this 


Suppose that this has 


to that of the fly-wheel; during half the stroke part of the 
work done by the steam is stored up as resilience in the shaft, 
which is re-delivered to the driving belt during the second 
half. Herewe haveanexampleof apiece of nearly completely 
elastic material working under conditions such as allow 
the recovery of nearly all the energy spent in straining it. 
In the case of a long shop main shaft we have a smaller 





proportion recovered. Along such a shaft the variations 
of driving moment send waves of alternately increased 
and diminished twist. These twist waves run along a 
wrought iron shaft at a speed of between 9000ft. and 
10,000ft. per second. In producing each wave a certain 
amount of energy is spent. On reaching a pulley keyed 
on the shaft, part of the energy of the wave flows into 
the pulley and sends a small wave of increased tension 
along the belt; part of it is reflected back along the shaft 
from the pulley attachment, and part travels onwards 
along the shaft until it meets another pulley, where the 
process is repeated. Thus a not inconsiderable part of the 
wave energy runs from end to end of the shaft back and 
forwards, and is eventually rubbed down into heat b 

internal friction. The portions that find their way throug’ 

the pulleys into the belts probably do some useful work, 
but must be mostly lost in producing simply vibration and 
unsteady sagging of the bands. 

Applying similar principles to the calculation of the 
transmission of the power from the piston to the crank- 
pin, we find that even in this short distance, and exclusive 
of all frictional loss, from ,'; to 35 per cent.—according to 
the ratio of expansion used—of the whole work done by 
the steam is spent in stressing the piston-rod and con- 
necting rod. What proportion of this is recovered it is 
hard to judge, but seeing that the recovery takes place 
close to the dead points where the thrust is along the 
centre line of the engine without any leverage on the 
crank shaft, it seems probable that most of it is per- 
manently lost in straining the framework. Besides this 
loss there is that in bending the piston and the crank, 
which, however, must be for the most part restored to do 
useful work. 

Consider now the work done in periodically tightening 
up a belt as it passes over the driven pulley. I will take 
as asuitable maximum working pull on a leather belt 45 Ib. 
for single and 90 1b. for double belting per inch of width, 
and will assume that under this tension they stretch ;}5 
part of their length. This is about true for average quality 
of leather so used. If T, be the pull on the driving side, 
and 6 be the breadth in inches, we have T, =90 } for double 
belts. In stretching each foot length to this tension from 
zero pull, the work done is =} x 90 b="45 b foot-pounds. If 
T, be the pull on the slack side, each foot length in pass- 
ing from slack to tight side has done in stretching it work 


equal to “450 {1 i (7:)'} This work is probably 
wholly lost in frictional “ creeping” of the belt over the 


pulleys, this creep resulting in what is more commonly 
known as the “slip.” The action is this:—The belt being 


stretched =}; on the tight side, isstretched a x x on the 


1 . 
loose side. The belt velocity is, therefore, greater on the tight 


1 + tt v 
side than on the loose side in the ratio ]+.);T,- The 
Tt 


1 
peripheral velocities of the two pulleys differ nearly, or per- 
haps exactly, in the same ratio, and the loss of work involved 
in this “slip” is done on friction in the creeping of the 
belts on the pulley surfaces. 

In bending down each foot of length of belt on to a 
pulley of diameter D, it can easily be proved, assuming 
the approximate accuracy of the ordinary theory of bend- 


2. - 
ing, that the work done is —_ te 2 » where 24,000 is 
) 
taken as the tensive modulus of elasticity of leather, and ¢ 
means the thickness of the belt. For ordinary double 


belting this gives about 200 as foot-pounds per foot 


length laid down. But the belt is always being paid on 
at two places—on to two pulleys—at the same time, and in 
consequence the above loss occurs twice in each foot length 
during its travel round the whole circuit. Also owing to 
the large permanent set taken by the leather in bending, 
it probably takes to unbend the belt more than half the 
work taken to bend it. If we allow one-half as a moderate 
estimate for unbending, and if D, and D, be the diameters 
of the driving and driven pulley, then for each foot of 
length passed over we find a loss of work through bend- 


ing of 300) (5. + Bs ). The total work done per 
foot of belt passed over is, since T, = 900, equal to 
906 (1 ~ _ ). Adding the two losses in bending and 


stretching together, and taking the ratio of whole loss to 
whole work done, we find this proportion to be for double 
belting, the pulley diameter being in inches— 


‘wa 
“005 (1 + 7) + 0 
1 1 -— +3 


2 

As an example, let the pull on the tight side be double 
that on the loose side, which will correspond to a coefficient 
of friction a little greater than one-fifth, and let the 
pulleys be 40in. and 10in. in diameter, there will then be 
# per cent. lost in stretching, and rather more than 7 per 
cent. in bending, or, altogether, nearly 8 per cen‘. If the 
coetiicient of friction were increased to “44, giving a 
maximum ratio of pull on tight side to that on slack side 
of 4, we would have, with the same pulley diameters, 
g per cent. lost in stretching and nearly 4} per cent. in 
bending, or a total loss of 5} per cent. With single 
belting the proportion of loss in stretching is the same, 
but that of loss in bending is one-fourth of that experi- 
enced in the use of double belting. 








THE INSTITUTION OF CIVIL ENGINEERS. 





THE ELECTRICAL REGULATION OF THE SPEED OF STEAM 
ENGINES AND OF OTHER MOTORS FOR DRIVING DYNAMOS. 
At the meeting on Tuesday, the 24th of March, Sir Frederick J. 

Bramwell, F.R.S., president, in the chair, the paper read was on 

“The Electrical Regulation of the Speed of Steam Engines and 

of other Motors for Driving Dynamos,” by Mr, P, W. Willans. 





The author referred first to the necessity for electrical governors 
in arc lighting, and other cases where a constant current was 
uired, and where the resistance of the circuit was variable. He 
then alluded to the irregularities in incandescent lighting caused 
by the resistance of the armature, the resistance of the leads, the 
material of the field magnets, or to these causes combined. He 
went on to say that there were cases in which the Jength of the 
mains, the cheapness of the power employed, and the necessity for 
economy in first cost, would make a reduction in the section of the 
leads desirable, were it not that such a reduction introduced 
serious irregularities in the lighting. What was required in such 
cases was an electrical regulator which would ensure a constant 
difference of potential where the light was used, rather than where 
it was generated. The error due to the resistance of the leads was 
of the same nature as, and must be added to, the error due to 
variations in speed when a centrifugal governor was used ; and it 
was priaind out that centrifugal governors in no way compensated 
for the loss in electro-motive force due to the heating of the dynamo 
either from within or from without. Attention was directed to 
the difficulty of winding compound dynamos for each circuit, and 
to the fact that subsequent changes in an installation might upset 
the most careful compounding. The author then alluded to the 
well-known difficulty of ensuring that each of several machines con- 
nected to the same mains did its fair share of work, and he pointed 
out that a shunt machine combined with an electrical regulator 
effected a reduction in the loss due to the mechanical friction of 
the motor when the load was not at its maximum. Many of the 
earlier electrical governors had been designed with a view to the 
maintenance of a constant speed of engine, but, so far as the 
author was aware, none of them had had any extended practical 
application. 

After alluding to the governors of Lane-Fox, Sawyer and Man, 
Andrews, Richardson, Carns-Wilson, and Westinghouse, the author 
stated that the older forms of governor might be broadly divided 
into three classes: (1) Those in which a centrifugal governor was 

in conjunction with an electro- net, and he observed that 
these were ily plicated, and that they combined some 
of the disadvantages of both classes of governors. (2) Those in 
which the electro-magnet did the whole work of moving the 
throttle valve. These, the author considered, could not be 
depended on, b the electro-magnet had too much todo. (3) 
Those in which an intermediate relay of power was used, which he 
considered had the necessary power, but had not the neces 
control over it. He next referred to Mr. Jamieson’s and Mr. H. 8. 
Maxim’s governors, and expressed surprise that Mr. Jamieson in 
his paper on the electric lighting for steamships insisted on the 
necessity of a self-regulating dynamo. 

The author did not claim to have been the first to recognise the 
advantages to be expected from electrical regulation; but he 
believed he had been the first to secure a practical success, as his 
governor had been adopted in more than fifty instances. He then 
proceeded to describe in detail governors in which he employed a 
differential connection between the core of the regulating solenoid 
and the relay mechanism, so as to ensure that the former should 
move in perfect unison with the throttle valve or expansion gear. 
He explained by diagrams the experimental governor made two 
and a-half years ago, and showed the governor itself in action, so 
far as its hydraulic mechanism was concerned. He described the 
difficulties encountered at first, and explained that these were 
mainly due to the core of the solenoid not moving in unison with 
the regulating mechanism of the engine. The two got, as it were, 
into cross time, and the result was hunting, and consequent 
serious fluctuations in the light. He explained how these diffi- 
culties were eventually overcome, and went on to describe the 
ordinary form of the governor as used for regulating the position 
of the throttle valve. This governor was fitted with a safety 
arrangement, in case of the belt breaking or the main lead being 
severed, and was much more simple in its action than the origina 
experimental governor. He gave figures showing the expenditure 
of power in the core of the solenoid, which, in the case of a 60-horse 
power engine, was not more than one-half that absorbed in a 
20-candle power Swan lamp. He showed graphically, by means of 
diagrams, the method adopted for balancing the core by a spring, 
and explained how the governor could be made either more sensi- 
tive to minute changes in current, or more stable, so as to avoid 
oscillation in the case of sudden variations in the load. The results 
were given of various experiments made with cores of different pro- 
portions, with a view to determining the best for the purpose; and 
the action was explained of a ticular form of reducing valve, 
which could be used in connection with the governor where abso- 
lute accuracy was required. The author next described the 
governor now in use at the Edison and Swan Company’s installa 
tion at Victoria Station, and gave a chart of its performance, 
which showed great accuracy, a variation in electro-motive force of 
1 volt being the greatest observed during four hours, although the 
variations in steam pressure and currents were very considerable 
during that time. e then described a governor suitable for con- 
trolling the expansion gears of powerful engines, and stated that 
the friction of the regulating mechanism in this governor did not 
exceed 40z., and that the power available for the work was up- 
wards of 500 lb. acting through 6in. He mentioned that in addition 
to their application to the regulation of the speed of motors, these 
governors might be applied with advantage to insert resistance in a 
circuit, where the speed of the engine could not well be varied to 
suit the exigencies of the lighting. He then proceeded to describe 
a duplex governor suitable for one of the units of a large installa- 
tion, which not only determined the di in potential in the 
mains, but regulated the currents generated by each unit. In 
conclusion, the author alluded very briefly to the use of electrical 
relays; these, he stated, had not yet been used, but had in many 
cases considerable advantages. e showed several governors, and 
the promptness of their action was seen as they were connected 
to the water main. He also exhibited some of the governors in 
pieces, and their details were fully explained by the aid of 
diagrams. 

















TENDERS. 


List of tenders for the supply and erection of a boiler 7ft. 
diameter and 30ft. long, with two internal flues, and all necessary 
mountings and fittings in connection therewith, for the Sewage 
Works at Leicester. Specification and conditions by Mr. J. Gordon, 
C.E., borough surveyor, 





Of boiler plates. Of steel. 
£ s. d. £ sd 


d » 
Gimson and Co., Leicester—accepted. 315 0 0 .. 315 0 0 
W. and J. Galloway, Manchester... .. 885 0 0 .. 865 0 0 
Death and Ellwood, Leicester 400 0 0 .. 383 0 0 
W. F. Coleman, Loughborough .. 365 0 0 .. 370 0 0 
J. Adamson and Co., Hyde .. . 430 0 0 .. 425 0 0 





List of tenders for the supply and erection of two boilers 7ft. 
diameter and 30ft. long, with two internal flues to each boiler, and 
all necessary mountings and fittings in connection therewith, for 
the Borough Lunatic Asylum, Leicester. Specification and con- 
ditions by Mr. J. Gordon, C.E., borough surveyor. 


Of boiler plates. Of steel. 

£ sd. & sd, 

Gimson and Co., Leicester—accepted, 615 0 0 615 0 0 
W. F. Coleman, Loughborough .. .. 620 0 0 630 0 0 
Death and Ellwood, Leicester 757 10 0 757 10 0 
J. Adamson and Co., Hyde .. .. .. 762 0 0 752 0 0 
W. and J. Galloway, Manchester.. 775 00 .. 75 00 








Steam TRAMWAYS IN LonDON.—The North London Tramways 
—now worked by ten Merryweather engines, to be followed by 
more—are greatly appreciated by the public. The steam cars and 
horse cars work alternately on the same line, and in a single day 
the amount collected on the steam cars was twice that of the 
horse cars. 
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RAILWAY MATTERS. 


THE first sod of the new railway which is to run through Pendle- 
bury and Swinton has, says the Manchester Courier, been cut. 

Tux Cavan, Leitrim, and Roscommon Light Railways and Tram- 
way Company has advertised for contracts for the construction 
of its main line, which is about thirty-three miles long. 

THE rails will be completely laid and the Canadian Pacific Rail- 
way be available for through traffic on August 25th next. Unin- 
terrupted railway communication will then exist between Halifax, 
Nova Scotia, and the Pacific Coast entirely through British territory. 

INFORMATION has reached Sheffield that the Russian Government 
has instructed the Petersburg-Moscow Railway Company to 
increase their rates of charges upon English coal from 1°2 copecks 

r poud per verst to 1'8 copecks, while the rate upon home coal 
is to remain unaltered. 

THE first sod of a new branch line in the Isle of Man has been 
cut. The Foxdale Railway will start from St. John’s, the junc- 
tion for the exchange of traffic between the Manx Northern and 
the Isle of Man Railways, and run to Foxdale. The gauge will be 
the same as the existing Manx railways, viz., 3ft. 

On the Rohilkund and Kumon Railroad the fare for a distance 
of sixty-seven miles is 12 rupees first-class, and only 1 rupee third- 
class, there being no second-class—about 20s. and 1s, 8d. respec- 
tively. Probably nowhere else in the world is the difference in 
fare i the two classes so great. 

IN Prussia all express trains are to be provided with means of 
communication before the close of the current year, and all other 
passenger trains within a year more. The Prussian roads simply 
use a cord, running outside and just above the level of the window. 
This cord is to be connected with the locomotive whistle for giving 
the signal. 


Messrs. A. AND J. MAIN & Co., Clydesdale Ironworks, Glasgow, 
are about to construct several large carriage sheds of galvanised 
corrugated iron at Horwich Junction, near Bolton, for the Lan- 
cashire and Yorkshire Railway. The dimensions of each carriage 
shed are 400ft. by 50ft., and the value of the contract 
approaches £10,000, 


DvurinG February Mr. Knorpp, engineer, made an exploration 
of a large part of the country to the north of Auckland, New 
Zealand, with the view of dete:mining how best it can be opened 
up by railway. There are completed or under construction in the 
north several small pieces of railway, and the Colonies and India 
says, in all probability the time is near when a large extent of 
land can be opened up. 

ARRANGEMENTS have, it is said, recently been made with the 
Canadian Government under which the Canadian Pacific South- 
‘Western Railway will be extended eighty miles from Manitou in 
the direction of Clear Water Lake, and the Manitoba South- 
Western Railway continued thirty miles during the present year. 
The two extensions will be made under the charter of the Manitoba 
South-Western Company. 

WRITING on Sunday at Handoub, the Times’ war correspondent 
says: ‘‘The head of the Berber Railway is now abreast of the wells 
here, and on Tuesday next a regular service of trains will begin.” 
Work will be very uncomfortable in a short time unless the follow- 
ing is considerably overdrawn. ‘‘The heat is becoming daily greater ; 
it is impossible, shortly after sunrise, to bear the hand in the 
water of the iron reservoir tanks.” 

THE Railroad Gazette record of accidents on American lines in 
January contains notes of 47 collisions, 92 derailments, and 6 other 
accidents—145 accidents in all, in which 24 persons were killed 
and 182 injured. Seven collisions and 10 derailments caused death ; 
11 collisions, 28 derailments, and one other accident, injury. In 
all, 17 accidents caused death and 40 lesser injuries, leaving 88, or 
61 per cent. of the whole number, in which no serious injury to 
persons is recorded. 

Mr. Worspk 1, locomotive superintendent of the Great Eastern 
Railway, has been offered the post of locomotive superintendent 
of the North-Eastern Railway, and has accepted it, Mr. MacDonnell 
having resigned, and taken an influential position with Messrs. 
Armstrong, Mitchell, and Co. We understand that Mr. Tomlinson 
has resigned his post as locomotive superintendent of the Metro- 
politan Railway, and that Lord Cecil, locomotive superintendent 
on the District Railway, is also resigning. 

Tue other day a huge crucible stern-frame for a London and 
North-Western steamer, sent from the works of Messrs. Wm. 
Jessop and Sons, Brightside Steel Works, blocked the Midland 
Railway at Woodesford, near Leeds. Last Friday night a hea 
oy which was being conveyed from Retford to Liverpool, 
struck the top of the Woodhouse tunnel, on the Retford side, with 
such force as to throw tne wagon on which it was being conveyed 
off the line, and fouled both lines so effectually that it was three 
o'clock on Saturday morning before the line was restored for 
traffic, 

UnpeR the head of accidents to trains, rolling stock, and per- 
manent way, the Board of Trade Report for 1884 states that 55 
persons met their deaths by such accidents, and that 980 were 
injured. These figures, especially those of the fatalities, show a 
very marked advance upon those of the previous year, when onl: 
22 were returned under this head as killed, and 749 as inj § 
Of the 55 — in a 31 bers mgers and a servants of 
companies. ong the injw the proportion of passengers to 
poe is far higher, the numbers being 864 of the Seman te 115 
of the latter. In each kind there is one case unclassified. 


ACCORDING to the Board of Trade report on the accidents and 
casualties reported by the railway companies during the year 1884, 
the most fatal accident in its results is the failure of axles, b 
which 24 out of 31 passengers met their deaths. There were 
such failures, of which were engine axles; 69 passengers and 
4 servants were injured from the same cause. There were 57 cases 
of passenger trains, or parts of them, leaving the rail; and from 
this cause 5 passengers and 4 servants were killed and 83 passengers 
and 9 servants or One passenger was killed by the bursting 
of a boiler, and 1 bya slip in an embankment. Several kinds of 
accidents are more numerous, and cause injury to more passengers, 
without being fatal. Thus, in 88 collisions between passenger 
trains and others, 579 a were injured. In other cases no 
personal injury was caused. For example, there were 1060 failures 
of tires, 1005 of them being wagon tires, 719 of which belonged to 
owners other than the companies. Of these tires 974 were of iron, 
and 86 of steel. There were 306 cases of broken rails, 


Wuat the precise effect is of a difference of gauge on curve resist- 
ance—and in fact, of all other modifying conditions—is still a 
matter of doubt, but theory and experience combine to indicate 
that, all other conditions remaining the same, the curve resistance 
is directly as 4/ gauge? + length of wheel-base?; from which it 
follows that a reduction of either the gauge or length of wheel-base 
alone will not materially modify the resistance, but if both be 
reduced together, so that the rectangle of the wheel-base remains 
always ‘‘ similar,” the curve resistance may vary very nearly as the 
gauge. Approximately this condition obtains with standard an 
omer, pia rolling stock as now designed, but whether or not 

ractical conditiors make it necessary or expedient that it should 
so, so that it is a legitimate, instead of merely accidental, 
advantage of the narrow-gauge rolling stock, it is profitless to 
— because the Railroad Gazette says the direct loss of power 
and wear and tear from curve resistance is comparatively a trifling 
matter, and any assumed difference in hauling capacity—which is 
not often a very serious consideration, however, for light traffic 
roads—may be easily compensated for by a slight increase in the 
rate of compensation for curvature, an increase which will have far 
too trifling an effect on the average gradient to make any,measurable 
difference in the location or profile, 








NOTES AND MEMORANDA. 


THE agricultural statistics compiled by the Register of South 
Australia show that the gross production of the 1,910,000 acres 
which were placed under crop last year was 17,190,000 bushels, or 
an average of 9 bushels per acre. 

InsTEAD of oil, which thickens and smears whetstone, a mixture 
of glycerine and spirit is recommended by an American contem- 
porary :—‘‘ The proportions of the composition vary according to 
the class of tool to be sharpened. One with a relatively large 
surface is best sharpened with a clear fluid, three parts of glycerine 
being mixed with one part of spirit. A graver having a small 
cutting surface only requires a small pressure on the stone, and in 
such cases the glycerine should be mixed with only two or three 
drops of spirit.” 

Tu. FLEITMANN, of Iserlohn, has shown that pure nickel and its 
alloys with copper, cobalt and iron can have other metals added 
without their losing the property of being welded, and therefore 
can still be used for making plate. ‘The metals which can be added 
in this way are zinc, tin, lead, cadmium, iron and manganese up to 
as much as 10 per cent.; any additions, however, are not of much 

ractical value, as the alloy of 25 parts of nickel with 75 of iron 
os a white colour, and resists the action of the atmosphere far 
better than iron alone. 


From 1859 to 1883, inclusive, the production of silver in the 
United States greatly increased upon the production of gold. In 
1859 the production of gold was 50,000,000 dols., while that of silver 
was only 100,000 dols., and in 1860 it had only increased to 150,000 
dols. In 1860, however, the production of silver jumped to 
2,000,000 dols., and in 1883 it had increased to 46,200,000 dols., 
while the production of gold was 30,000,000dols, The greatest 

roduction of gold in any year was in 1866, when it was 53,500,000 
ols. Since then it has fluctuated between 51,725,000dols. and 
18,000,000 dols. In only two years, however, did the production 
get so low as this, the next lowest year’s production being 30,000,000 
dols. The highest production of silver was 46,800,000 dols. in 
1882. 


A PAPER was recently read before the Chemical Society, entitled, 
** Notes on Fractional Distillation in a Current of Steam,” by Dr. 
M. G. Lazarus. Difficulty having been experienced in the separa- 
tion of iodothiotolen and iodothioxen from toluene and xylene 
respectively, owing to the two former compounds being almost 
totally decomposed on distillation even under reduced pressure, 
experiments were made to ascertain whether a separation could be 
effected by distilling in a current of steam. Mixtures of benzine 
and toluene, benzine and nitrobenzine, toluene and nitrobenzine, 
toluene and xylene, benzine and carbon bisulphide, turpentine and 
nitrobenzine, and aniline and nitrobenzine were employed. A 
perfect separation could not in every case be effected, but the 
results are so far satisfactory as to render the method of practical 
use, and it was found that pure iodothiotolen and iodothioxen 
could be obtained by it. 


M. Morizz, of Rio de Janeiro, has devised a selenium apparatus 
for measuring the relative intensities of the rays of the sun at 
different altitudes above the horizon. It consists of a selenium 
cylinder prepared according to the plan of Professor Graham Bell, 
a discs of copper being isolated from each other hy 
smaller mica discs, and the edges filled in with selenium. It is 
insulated by glass supports inside a glass envelope from which the 
air has been exhausted. The vessel is elevated in a place where 
surface reflection does not reach it, and the axis is placed parallel 
to the axis of the earth, so that the rays of the sun fall normaliy 
on the selenium cell and illuminate the same surface. Its position 
can be altered to keep v4 this condition from day today. A con- 
stant current traverses the selenium and a galvanometer in circuit 
with it. From darkness to the most intense radiation of the sun 
is the range to be observed, and a scale is graduated accordingly. 


No method has yet been discovered, it would appear, for remov- 
ing obstructions from pneumatic tubes, preferable to that resorted 
to in Paris, its location being determined by simply firing a pistol 
into the tube. The resulting wave of compressed air, traversing 
the tube at the rate of 1000ft. a second, strikes the impediment, 
and is then deflected back to its origin, where it strikes against a 
delicate diaphragm, its arrival being recorded electrically upon a 
very sensitive chronograph, on which also the instant of firing the 
pistol has been recorded previously. The wave of sound, on 
reaching the diaphragm, is recorded, and then reflected back, a 
second time striking the obstacle, and returning to the diaphragm. 
This operation being several times repeated, several successive 
measurements are thus made of the time required by the sound- 
wave to traverse to and fro within the pneumatic tube. Other 
means have been applied to the accomplishment of the object in 
question, but this has proved itself to possess special advantages. 


AT a meeting of the North of England Institute of Mining and 
Mechanical Engineers, a paper “‘On the Shrinkage of Paper,” was 
read by Mr. C. C. Leach. It contained an account of experiments 
upon the shrinkage of different kinds of drawing paper made under 
various conditions, and shows how very capricious is the behaviour 
of this material under the ordinary conditions to which it is sub- 
jected as a medium of plotting and mapping. The mode employed 

y the writer in showing the variations was to mark off accurately 
upon the paper experimented upon distances from a scale repre- 
senting 120 chains, a wooden scale being chosen as much less liable 
to alter in length than an ivory one. The following are the con- 
clusions arrived at by the writer :—That machine-made papers vary 
less, and less unequally, than hand-made sheets. That mounted 
paper varies much more than unmounted. That new paper, and 
especially new mounted paper, varies more, and more unequally, 
than older, and older mounted plans. That papers, mounted or 
not, and irrespective of age, continually vary. No two plans vary 

ike. ily and yearly variations are similar for all plans. 
Making a scale on the paper, as an accurate standard of measure- 
ment, is all but useless, as different parts of the same plan vary in 
size 80 ee at most times. The very uneven and changing 
alterations in the sizes of plans, which twist the base lines and 
otherwise affect their general accuracy, are of sufficient import- 
ance for the extent to be ascertained, and, if practicable, for some 
means to be devised for obviating these variations. 


ArT the last meeting of the Meteorological Society, the report of 
the Committee pny, bac of Water Su ze read T i 

committee was peng to take into consideration the question 
of the decrease of water in ‘springs, streams, and rivers, and also 
the simultaneous rise of the flood level in cultivated countries. 
As far as any inference can be drawn from the records collected 
by the committee, oe that the years 1820, 1821, 1824, 1835, 
1838, 1845, 1847, 1850, 1854, 1855, 1858, 1859, 1864, 1865, 1871, 
1874, 1875, and 1884 have been periods of marked low water. On 
the other hand, the _ 1817, 1825, 1830, 1836, 1841, 1842, 1853, 
1860, 1861, 1866, 1873, 1877, 1879, 1881, and 1883 have been 
periods when there has been exceptionally high water. In 1852 
the water was very low in the early part of the year, while at the 
end of the year it was very high. In the intervening periods the 
water has been of moderate altitude. It does not appear from 
existing records that there is any diminution in the water supply 


d | of this country, and the large quantity of water which has 


stored or has flowed off the ground between 1876 and 1884 is con- 
firmatory of this view. There appear, however, to be periods 
when there is exceptionally low water, and these are almost 
immediately followed by periods of exceptionally high water. 
With reference to the increase of floods, it does not appear from 
the records that there is any great increase in the height to which 
the floods rise in this country. Whether or not the height to 
which floods have risen in recent years has been affected by river 
improvements and the greater facility with which floods can be 
got rid of, or whether there is a diminution in the quantity of 
water, are questions upon which the Committee have not at 
present sufficient information to speak positively. 


his | such as water-wheels and steam engines, and the steam 





MISCELLANEA. 


THE South Yorkshire colliers are sending delegates round into 
this district soliciting contributions for the strike hands. At 
pate the colliers have already determined to make collections on 

urday. 

THE Senate of Glasgow University have resolved to confer the 
degree of LL.D. upon Mr. Francis Elgar, the ‘‘ John Elder” 
professor of naval architecture and marine engineering in that 
University. 

On Wednesday the quarterly meeting of the South Staffordshire 
and East Worcestershire Mining Accident Fund was held in 
Wolverhampton, when £23 was allowed in grants to four widows 
and a number of children, 


AN ordinance passed both branches of the Baltimore City Council, 
on the 24th ult., requiring that all streets torn up by gas companies 
or others for putting down pipes shall be repaired from ¢eurb to 
curb, under the supervision of the City Commissioner, and at the 
expense of the company or individual putting down such pipes. 

THE Admiralty have placed an order for an ironclad with Messrs. 
Armstrong, Mitchell, and Co., and an order for two belted cruisers 
with Messrs. Palmer and Co., of Jarrow. Messrs. Earle’s Ship- 
building and Engineering Company, of, Hull, have also received 
instructions to build a belted cruiser. The total cost of these ships 
will exceed £1,500,000. 

A WRITER in the Seientific American describes a way of filling 
his boiler :—‘‘I built a fire of light stuff in the furnace, after 
putting in a few pails of water, connected hose with the water 
reservoir, and after the fire had burned down, opened the connec- 
tion, and the water came in with a rush, the creation of a vacuum 
impelling the inrush of the water.” 

A BOILER explosion, causing severe injuries to two workmen, 
occurred this week at the Bromley-lane Colliery, near Dudley, of 
Messrs. Smith and Grove. It took place whilst water was being 
drawn, and so great was the force that the boiler was changed 
from end to end, or completely reversed. The engine-house was 
also nearly demolished. The boiler is stated to have been a new 
one two years ago. 

Tue Formidable, a new ironclad, said to be the most powerful 
vessel of the kind in the French Navy, was launched last week at 
Lorient, with complete success. The Formidable has been in course 
of construction for six years, and is @ sister ship to the Amiral 
Baudin, which is still in the Brest dockyard. She is 342ft. long, 
69ft. beam, 49ft. deep, and built of steel and iron. She draws 
11,336 tons, and her speed is to be fifteen knots per hour. 

Messrs. JOHN Brown AnD Co., Atlas Steel and Ironworks, have 
received from the Government an order for the armour-plates— 
650 tons—for the barbettes and conning tower of H.M.S. Anson, 
now building at Portsmouth. Tenders have now been sent in for 
the plates for the five belted cruisers and four armour-clads for 
the English Admiralty. Both the Sheffield firms—Messrs. John 
Brown and Co. and Messrs. Charles Cammell and Co.—have sent 
in tenders, and the probability is that the work will be entrusted 
to these firms: 

THE requirements of the Admiralty in respect of torpedo warfare 
are proving a good thing for the chain makers in the Cradley, Old 
Hill, and surrounding districts. Certain of these makers have 
booked orders for hundreds of tons of shackles, rings, chains, and 
the like, to be used in the construction of iron netting or link 
armour, which will be thrown over the sides of gunboats as they 
lie at anchor, to prevent successful attacks by torpedoes. Further 
large inquiries are also being received, and some of them are, there 
is reason to believe, on account of the Russian Government. 


DeaTH has been busy this week in South Staffordshire. The 
decease is announced, at the age of seventy-nine, of Mr. David 
North, of Wolverhampton, formerly a colliery proprietor and 
colliery director and ironmaster well known throughout Stafford- 
shire. The death is also announced of Mr. E. Crapper, of Walsall, 
at the age of seventy-eight, who was known in local business 
circles as the proprietor of the Hatherton Lime W>rks, and of 
certain collieries. Mr. David Skidmore, of Moxley, part-proprietor 
of the Moorcroft Colliery Company, died suddenly on Wednesday 
from heart disease, at the age of sixty-six. 

An American contemporary notes that the Verein zur Befoer- 
derung des Gewerbefleisses, of Berlin, offers the following prizes for 
essays :—£50 for the best comparative examination of the several 
methods heretofore used for the determination of the hardness of 
metals and alloys, including an exposition of their sources of error 
and limits of accuracy; and £150 for the best paper on the resist- 
ance to pressure of ironwork in buildings, at increased temperatures. 
It appears that after a certain fire at a factory in Berlin, the police 
authorities issued notices concerning the use of cast iron columns 
in high buildings, and these notices met with considerable opposi- 
tion in many quarters, since it was maintained that neither 
practice nor theory had yet shown any proof that cast iron is less 
trustworthy than wrought iron in cases of fire. 

A Boarp oF TRADE report has been published on the explosion 
of a Howard safety boiler, causing the death of one man. x. 
W. Trail says:—‘‘ This explosion appears to have been caused by 
the local overheating of one of the wrought iron tubes. It iv 
thought that sediment collected in the interior of the tube, and 
prevented the water from getting into contact with the iron; 
consequently it got hot, which rendered it unfit to sustain the 
internal pressure, and the explosion occurred. Water-tube boilers 
have not been very favourably looked upon in this country, and 
when used the feed-water should be practically free from deposit ; 
and there are comparatively few places where such water is avail- 
able for feeding boilers. It is essential that the heating surfaces 
of all boilers be kept clear, but where tubes are used, and almost 
in the fire, unless great care be taken, deposit is sure to collect, 
and in this case, unfortunately, it has apparently caused the death 
of one man.” 

In the preamble of a Bill on the rating of machinery, introduced 
by Mr. Norwood, M.P., it is recited that questions have from time 
to time arisen as to how far machinery and plant are to be taken 
into consideration is estimating for the purposes of the poor-rate 
the value of the premises in which a business is carried on. The 
Bill accordingly proceeds to define the machinery the annual value. 
of which is to be estimated. It includes, first, fixed motive powers, 

ers, 
donkey engines, and other fixed appurtenances of these motive 
mores second, fixed power machinery, such as shafts, wheels, 
ms, and their fixed appurtenances, which transmit the action 
of the motive powers to the other machinery fixed and loosc ; and, 
third, pipes for steam, gas, and water. But all other machinery 
and plant, whether attached to the premises or not, are to be 
exempt from rating. It is proposed for the measure to be tempo- 
rary only, the limit of its operation being fixed at the end of the 
year 1887. 

Mr. JAMEs LAtnG, shipbuilder, and chairman of the Sunderland 
Shipbuilders’ Association, has written a letter to a public journah 
giving his views on the strike at present existing among certain 
operatives employed at shipyards. He says that Sunderland has 
obtained an unfortunate notorietyfor strikes, and that the evil con- 
sequences are obvious to everyone except the workmen themselves, 
whose experience seldom extends much beyond the narrow eirele 
of their own comrades and sympathisers. With regard te the 
position and prospects of shipbuilding, he remarks : ‘* An impres- 
sion prevails that the tide has turned, and that more work exists 
on the river. I wish I could endosse the opinion as to the turn of 
the tide. There may be more tonnage in the several yards, but it 
will be found on inquiry that a larger artis now exists than 
did a year ago of unsold ships. I myself hold 11,000 tons of unsold 
vessels, which were laid down for the p of providing work 
for my men during the winter. I shall only be too glad to find at 


the end of 1885 a better state of things than now exists,. I have,, 
however, grave doubts thereof.” 
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E- THE DESIDERATUM DONKEY PUMP. 


THE accompanying engravings illustrate a new donkey pump 
specially designed for use in steam launches, &c., by Mr. A. C. 
Mumford, Culver-street Works, Colchester. The fiy-wheel 
can be fitted with a handle, which screws in and out, and the 


pump can then be readily worked by hand, thus supplying a read. 
method of testing a boiler by a hydraulic pressure afte 
repairs. Thus, if tube ends have been ential. it is onl, 
necessary to fill the boiler full of water, and then a few stroke 
of the pump will show whether the work has been pruperl) 
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done or not. The little machine is remarkably well made, and 
is not atoy. It can be arranged as shown, either horizontally or 
vertically. The valves are large, and so are all the surfaces. 
It is made in two sizes, as shown by the following particulars :— 


No. 1. No. 2. 
Diameter of cylinder.. “ te ae 
Length e€ ee 
es . 
Neasinal horse-power of boller 
Diameter of oe 


steam pipe .. 
Diameter of exhaust pipe 
Diameter of water pipe .. 








SHAW’S HYDRAULIC AND ELECTRIC GUN 


PRESSURE GAUGE. 


We illustrate a gauge for recording instantaneously the pres- 
sures of gunpowder at the moment of explosion. So far as we 
are aware, this is the only gauge of the kind in existence. The 
inventor is Mr. Thomas Shaw, M.E., of Ridge-avenue, Phila- 
delphia. The gauge has been in use for some years by a firm 
of gunpowder manufacturers, who have not allowed any cne to 
inspect it. The following description of its construction and 
mode of action are the inventor’s :— 

Fig. 1 represents the gauge, secured to small ordnance, the 
gun shown in cross section. Fig. 2 represents face view of the 
gauge and indicator, exposing a vertical section through the 
hydraulic portion of the gauge, on line 3 and 4 of Fig.1. The 
same principles of reduction of high-pressure are used in this 
gauge as in Shaw’s hydraulic gauge. It will be observed that a 
solid steel piston E in the cylinder A is provided with a plunger 
on its under side, which comes in contact with an elastic 
packing D; the plunger may stand as 1 to A 1000 or as 1 to A100, 
in point of area of exposed surface, as compared with the large 
piston head, as desired. Assuming the proportions to be, 1 to 
A 1000, the 1000 Ib. pressure on the plunger means only 1 Ib. 
pressure in the fluid chamber, above piston head E, and this 
greatly reduced pressure is now susceptible of measurement by 
any of the ordinary light-pressure instruments for measuring 
pressures. All the passage ways connecting to dial R, 
with the fluid chamber above piston E, are filled solid with fluid, 
permitting no air spaces that can be avoided. The steel plug L, 
that forms a passage way between the fluid chamber and the 
dial gauge, is provided on one side with a small screw hydraulic 
pump, with a reservoir supply of fluid. This part is shown in 
longitudinal section ; the steel plunger I is firmly secured to 
wheel F ; the long hub H of which is provided with a screw 
thread on its inner side, which thread screws upon the exterior 
of pump barrel K. After first filling the interior of the pump 
barrel with fluid, the said hub is screwed upon the pump barrel, 
causing the plunger I to force the fluid into the fluid chamber 
and passage way leading to the dial gauge, causing the hand or 
pointer to move to any pre-determined pressure on dial, in 
advance of pressure applied in the high-pressure chamber at D. 
The purpose accomplished in this act is to give the least possible 
movement of the pointer to record any maximum pressure ; as, 
for example, assuming that 20,000 Ib. was the expected pressure 
from any one explosive, then the pointer, by the means above 
described, can be set at, say, 18,000Ib., in which event the 
pointer is reduced to the minimum movement of only 2000 Ib. 
to register 20,000 Ib. 

It will be evident that much greater accuracy of measurement 
of maximum pressures can be obtained by the minimum move- 
ment of the pointer, as both the inertia and the momentum are 
reduced to the minimum quantity. The subsidence of 
resulting from explosives being about as sudden as the creation of 
pressure, causes the pointer to move too rapidly for correct 


occular observation ; on which account a static electric current 
is employed, causing a stream of electric sparks to shoot off 
irom the end of the pointer R to the brass outer ring M. The 
zauge is insulated for that purpose by glass plate 8, which is 
secured concentrically to the gauge proper and the ring M. 
Binding posts for the electric wires are provided at O and P, 
which wires are shown in Fig. 2. A spring clamp N, Fig. 2, 
enables the insertion of chemically prepared or other paper, 
which lies against the inner side of brass rim M, and held in 
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WHEEL TOOTH CLEANING MACHINE. 


place by the clamp N. The electric sparks above spoken of 
oo e strip of paper with small holes and coloured marks. 
holes, &c., show the exact limits to which the pointer has 
travelled under pressure, and thus an indelible record is kept by 
the electrical indications shown upon the strip of paper. The 
paper can have the pressures corresponding to gauge printed 
upon the same, when the holes are made prominent by holding 
the paper to the light, exposing an exact indication of the 
pressures or explosives operated with. 
The gases resulting from the explosives are injurious to the 





gauge packings, &c., on which account the bore in gun W, and 








SHAW’S HYDRAULIC ELECTRIC GUN PRESSURE GAUGE. 
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the connecting steel plug B, are filled with fluid. A screw plug 
U enables the insertion of the fluid, after first pushing an 
elastic wad of rubber B, or cork, in the bore near the inner wall 
of the gun, which wad will prevent the escape of the fluid to 
the interior, and be sufficiently free to prevent any interference 
with the pressures. The patentee and manufacturer of this 
gauge, is prepared to fill orders up to 50,000 lb. per square inch. 

his gauge is made of the best steel, and is very compact, the 
weight being inside of 25 Ib. 

The inventor has heretofore made mer- 
cury column gauges for gunpowder pres- 
sures, which were too large for direct at- 
tachment to guns, but were connected with 
special powder chambers to test the pres- 
sure, &c., of confined explosives, The 
experience thus gained enabled the con- 
struction of the instrument here shown, 
which is adapted to direct attachment to 
the gun, making it as easy now to measure 
gunpowder pressures as it had been, here- 
tofore, to measure steam pressures. The 
effect of this movement is to reduce the 
exaggerated statement of high pressures, 
obtained from ordinary sporting powders ; 
these have been accredited with pressures 
up to 40,000 lb. per square inch, but they 
only really gave 22,000 lb. by actual gauge 
measurement, Artillerists and ordnance 
officers have, in this instrument, a true 
pulse of the internal pressures of the gun, 
of inestimable value when determining the 
quantity of powder and the proper weight 
of shot. These are important matters in 
ordnance practice. 

This gauge is a compact machine, de- 
signed to measure and indicate the quick 
pressures resulting from gunpowder explo- 
sives and the slow pressures of hydraulic 
force: the same mechanism used in both 
cases permits the ready testing and ex- 
amination of gauge under hydraulic pres- 
sure, to determine its accuracy, for the 
more sudden pressure occasioned by the 
use of gunpowder, 








IMPROVED WHEEL TOOTH 
CLEANING MACHINE. 

WE illustrate a machine for cleaning 
with an emery grinder the teeth of wheels, 
now being introduced by Messrs. Wilkin- 
son and Lister, Keighley, Yorkshire. This 
class of machine is found very useful in 
shops where quantities of gearing are pro- 
duced, as by its use, with a pro; _ sha 
emery wheel, the teeth of such wheels are 
made equal in appearance to machine-cut 
wheels, and can be worked fully in 

gear, running together smoothly. The 
advantages claimed for this machine are obtained by ar- 
ranging the slide carrying the wheels to work in a hori- 
zontal position instead of vertically, as is usual in other 
machines. The work may be more readily put on the machine, 
which may be done without stopping the emery wheel. The 
machine is also made stiff and strong, so that wheels of large 
pitches and diameters may also be operated upon. In the 
machine shown, wheels up to 3ft. diameter and l}in. pitch of 
teeth may be cleaned. The machine is self-acting in the picking 
motion, which is adjustable for any pitch, the stroke of ram and 
position of the same being also adjustable. 
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THR pumping engines illustrated in the accompanying | space retains the body of the water;from the forward propeller | and were fitted respectively with new electrical apparatus, with 
engravings have been made by Messrs. Drysdale and Co., Bon | on its own side of the vessel, and prevents it interfering with | Mr. Wigham’s gas apparatus, similar to that in use at the noted 


Accord Works, Glasgow, for a large Turkey-red dye-works, to | 


pump up a number of accumulators loaded to a pressure of about 
2000 Ib. per square inch, but were made sufficiently powerful 
so that if required they could work up to double this pressure. 
Cylinders are 17in. diameter by 12in. stroke. The pumps made of 


gun metal, four in number, placed fore and aft, having steel 
plungers 1}in. diameter, and very easily accessible valve boxes, | tips of the blades to project through them, thereby enabling 
so that by the slackening of two bolts and removal of cover, | the diameters of the propellers to be enlarged to increase their 
| efficiency, 


both suction and discharge valve can be readily examined. 
The boiler pressure available in 


the working of the other. The propeller width is materially 


| reduced, which facilitates docking; all brackets that might be 


damaged by floating ice are dispensed with, and all the dangers 
and difficulties of twin screw propulsion are, it is claimed, avoided. 
In small vessels the propellers can be kept a few feet apart fore and 
aft, and the propeller spaces made merely sufficient to permit the 





the works is only from 35 lb. 
to 40 lb. per square inch, and 
the speed of pumps is about 
fifty strokes per minute. The 
hydraulic power is used for 
working lifts, baling yarn, 
squeezing yarn, and many 
other purposes to which hydraulc 
power can be applied. The 
pumps are stopped and started 
automatically from the accu- 
mulator, They have now been 
working for a considerable time, 
and have given great satisfac- 
tion to the users, Messrs. John 
Orr Ewing and Co., Vale of 
Leven, Dumbartonshire. 





MACLAINE’S TWIN 
SCREWS. 


Tue MacLaine Perfect Piston 
Company, of Belfast, is now 
introducing the system of fitting 
twin screws, illustrated by the 
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accompanying engravings, which 
show in three different aspects 
portions of a model of a steam- 
ship 500ft. long and 50ft. wide, 
with load draft of 26ft. The twin screws are each 19ft. in 
diameter, overlapped 5ft., and 11ft. apart fore and aft, and the 
ends of the blades project through two separate propeller spaces 
each 6ft. by 16ft., with a solid 4ft. space between them. By in- 
creasing the diameter of the propellers, together with overlapping 
them 5ft. and going forward 16ft., the propeller shafting outside 
the hull becomes so shortened, and is brought so much nearer 
the centre line, that it can be readily built into the vessel, and 
the stern tubes on both sides finished watertight up to the for- 
ward propeller space, one shaft being continued aft to carry the 
after propeller, and be secured on a bracket placed on the solid 
4ft. space between the apertures. The general result is that the 
propellers are so far distant fore and aft that the tips do not 
interfere with each other in their working, and the solid 4ft. 














MACLAINE’S TWIN SCREWS. 


THE SOUTH FORELAND LIGHTHOUSE 
EXPERIMENTS. 


THE result of the experiments at the South Foreland on the 
relative value of gas, oil, and electricity for lighthouse illumina- 
tion, is generally in favour of the electric light. The experi- 
ments have been of a very comprehensive character, and a very 
complete installation of buildings and photometric appliances 
has been employed in the research. 
gallery, with observing hut 6200ft. from the lighthouses, are 
to remain now that the experiments are completed, as they may 
be of high value for further experiments, no such complete build- 
ings having been before available for such research. The three 


gg 


The towers and photometer | 


Galley Head Lighthouse, and the six-wick oil burners in exten- 
sive use in the Trinity Lighthouse service. The electric light 
was furnished by three powerful arc lamps supplied with cur- 
rent by three De Meriten’s machines, each are as ‘fed singly 
being about 12,000 candles power. These lamps were disposed 
in the lantern of the lighthouse in triform arrangement, super- 
posed one above the other, and could be used separately or in 
groups. The Galley Head gas burners have sixty-eight jets, but 
the Wigham burners, first used in these South Foreland experi- 
ments, were provided with 
eighty-eight jets. Subsequently 
burners with 108 jets have been 
employed under a quadriform 
arrangement of four such bur- 
ners superposed. Such burners 
in the photometric room have 
given an illuminating value of 
2400 candles; but in the ex- 
perimental lighthouse they have 
not developed quite so much 
light. The breadth of the 
flame is llin., so that through 
the ordinary lighthouse lenses 
there must be much ex-focal 
light. The Trinity Service six- 
wick burners have been em- 
ployed for oil illumination ; 
the power of each burner 
being 800 candles; the diameter 
of the flame 43in., and the super- 
position of the lights in the 
lantern being triform in arrange- 
ment. The photometric mea- 
surements of these experimen- 
tal lighthouse illuminants have 
been made for the Trinity 
House by Professor Adams, of 
King’s College, who is now 
engaged upon his report. 
A great deal of attention has been paid to the question of the 
penetrative power of the lights of the several kinds, the result 
| being generally in favour of the electric light. In dense fogs on 
| the Foreland, by the direct testimony of observers walking 
| towards the light, the electric became visible at distances 
| varying from 1900ft. to 1500ft. The oil and the gas lights have 
| been detected together at from 1500ft. to 1250ft. It appears 
| that the high temperatures caused by the combustion of such 
furnaces of gas in the lantern are a serious detriment. With 
the original 88-jet burners the temperature rose during the 
exhibition of the light to 200 deg. Fah.; but the use of four 
108-jet burners has elevated it from 300 to 350 deg. 
It is said that from the general observations made by mariners 


experimental lighthouses were adapted specially for the contest, | at sea, the electric light appears to be in the ascendant; and by 
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the personal observations of Professor Adams, Mr. Dixon, Mr. 
Hall, and others, it has been ascertained that, with the three 
illuminants shown as single lights, the rays of the oil and the 
gas were lost at eight miles, whilst the range of the electric was 
maintained up to fourteen miles. With the lights all at full 
power under their respective combinations the gas and the oil 
were lost at ten miles, whilst the electric was a good light at 
ae miles, beyond which it was not pursued. 

he new magneto-electric machines used in the experimental 
lighting have each five sets of twelve compound magnets, placed 
radially, making a total of sixty; and there are twenty-four 
induction coils on each of the five revolving armatures connected 
in parallel circuit. According to the measurements taken the 
current given off at the terminals, with 600 revolutions, the 
lamp being placed in the machine-room, is 218 ampéres, and the 
electro-motive force 35 volts, the light generated giving 19,000- 
candle power by photometric determination ; the power absorbed 
being 13°5-horse power. 

The photometric shed in length is 360ft. internally, of which 
850ft. are available for photometric purposes; in width it is 
8ft.; in height, 10ft. It is divided into definite spaces of 20ft. 
by labels on the wall, and a photometer bar of that length is 
mounted on wheels for transporting to any part of the shed as 
should be needful for the observation of the lights under test. 
Steam pipes are laid continuously round the whole interior of 
the shed for the purposes of warming it, and for supplying 
steam for‘artificial fogs for experimental purposes within the 
building. Fogs of such density have been thus artificially raised 
as to cut off the lights and produce perfect darkness at 40ft. 

Two kinds of gas, manufactured at the lighthouse station, 
have been employed, namely, cannel of 24 to 28 candles, and 
Pintsch’s of 42 to 46 candles. The ordinary unit of English 
photometric measurement, the sperm candle, has been aban- 
doned, and the unit introduced by Mr. Vernon Harcourt, of 
Oxford, who, with Mr. Dixon, of the same university, have been 
in charge of this branch for the Board of Trade and the Trinity 
House respectively, has been employed. One of the products 
by distillation from gasoline is pentane—a clear, volatile, colour- 
less fiuid, of a specific gravity varying only from 0.628 to 0°630, 
so that its uniformity in this respect is a specially good qualifi- 
cation. In order to ensure its constancy as a standard, the 
pentane is mixed with a specific portion of air, namely, 3 cubic 
feet of air corrected for normal temperature and pressure is 
drawn into a small gasholder, and 9 cubic inches of pentane is 
introduced at 60 deg. Fah., the compound constituting a gaseous 
mixture of 4 cubic feet in volume, as corrected for normal 
temperature and pressure also. This mixture is consumed at 
the rate of half a cubic foot per hour in a cylindrical metal 
lamp, with a simple orifice an exact jin. in diameter, and thus 
is maintained a flame of 2din. in height, and this—being the 
exact equivalent of a perfect sperm candle—is adopted as the 
standard unit. Upon the constancy of this unit there are four 
important checks or means of verification:—The gravity of the 
pentane, the accuracy of the volume of gas, and the consump- 
tion of the half cubic foot of the mixture per hour, and the 
exact height of the 2}in. flame. 

The lenses employed in Mr. Wigham’s gas lighthouse were 
four of a vertical height of 4ft. lin. In the oil lighthouse the 
lenses employed were three of 6ft. Gin. each. The total height 
of the gas optical arrangement was 18fé.; the total height of 
the oil optical arrangement was 21ft. Itis easy thus to perceive 
why the ranges of these two illuminants should have been so 
near alike, as the beams corresponded to the respective vertical 
heights. With the electric light, as employed with the current 
of two machines sent through one arc, the optical apparatus was 
a single lens of 2ft. 9in. in height. 

The most important result in the whole series of experiments 
is the demonstration that the intensity of the electric light is 
superior in penetration of fog, mist, or rain to the larger super- 
ficial volume of combustion illuminants. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


FRICTION OF SLIDE VALVES. 

Smr,—The discussion on friction of slide valves which is 
appearing in your columns is of great interest to all engineers, as 
it cannot be doubted that anything which tends to reduce thie 
element of cost in working will be greatly to the benefit of mecha- 
nical science. It is, perhaps, needless to state that the excessive 
friction of large unbalanced slide valves, besides being costly in 
working, leads also to cost in design—the excentrics, straps, and 
all gear, have to be much heavier than would be necessary if 
friction could be reduced, and in marine engines and inside 
cylinder locomotives the space occupied by broad excentric straps 
can ill be spared. There is another loss produced by this great 
friction which is not measured by the mere horse-power required 
to drive the sheave inside the straps—the arrangement being not 
unlike the R.A.S.E. brake. This loss is occasioned by the loss of 
travel of the valve through the springing and eventual wear and 
tear of the brake motion. From this cause valves may easily lose, 
after wear has taken place, ,';, or even 3, of an inch, whereby the 
diagram is seriously affected. 
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One of your correspondents has suggested for purposes of experi- 
ment that the connection between the excentric rods and valve 
spindle should be by means of a spring, admitting of sufficient 
motion to make, by means of a pencil, a diagram on a revolving 
drum. Has your correspondent reflected as to what would be the 
effect of the motion thus lost on the movement of the valve and 
the admission and emission of steam, whereby the pressure on 
the valve and its friction would be affected? It appears to me that 
the principle of Duckham’s hydrometer weighing machine is emi- 


nently adapted to test the friction of slide valves. To this end I | unl 


propose to arrange the apparatus as shown in the sketches. Fig.1 
represents an oil cylinder, through both covers of which the slide 
valve rod passes. At the centre of length of the cylinder is fixed 
a piston, which, like the glands, is packed with U leathers. Two 
pressure gauges, with check valves—see Fig. 2—are mounted one 
at each end of the cylinder. The piston is, of course, a dead fit on 
the rod, and is fixed to it by a pin passing through the piston boss 
and rod. The attach t to the tric or link motion, if a 
reversing engine, is by means of a stirrup, which elutches the top 
aud bottom covers of the cylinder, i 








It will be evident that with good workmanship and adjustment 
this device will show by the gauges the maximum resistance to 
motion of the slide valve, for the power which moves it is conveyed 
by pressure on the oil in the cylinder. It is also evident that by 
substituting two Kenyon indicators for the gauges a diagram may 

drawn on paper moving longitudinally. I say ‘‘ Kenyon indi- 
cators,” because they give diagrams with less to-and-fro volume of 
fluid than a piston indicator; although, by increasing the area of 
the oil oh even the loss of motion due to the flow to and 
from the cylinders of ordinary piston indicators might be rendered 
almost imperceptible. In practice a very short cylinder would be 
sufficient, the movement of the piston in it being, if possible, no 
more than jin. A piston having a diameter of 6Qin., and area 
34°47in., after allowing 2°47in. area for the valve rod, would dis- 
place a cubic inch of liquid for each ;;in. of movement. In dealing 
with large engines the oil cylinder would, of course, be enlarged ; 
and it appears to me that a diaphragm would give better results 
than a piston, reducing the friction and 1 ge, besides keeping the 
slide valve at a known distance from the motion, which a piston 
would not doif leakage took place. In the sketch I have exaggerated 
the length of the oil cylinder to show the principle on which it 
works. STEPHEN H. TERRY. 

Local Government Board, Whitehall, 8. W., 

March 3lst. 








MARINE GOVERNORS, 

Srr,—Seeing that you very justly attach great importance to the 
subject of marine engine governors, the following arrangement 
may not be without interest to your numerous readers, as possess- 
ing—although not an electric governor—some of the cardinal 
points insisted upon in your remarks of the 3rd inst.:—In the 
sketch, A is a hollow flanged coupling or sleeve bolted on to the 
crank shaft coupling ; into this the end of the line shaft enters, 
but is not keyed or secured there. Projecti and BB, 
forming a series of four or more inclined planes, engage with 
similar projections and recesses on a second sleeve C, the projec- 
tions of the former accurately fitting the recesses of the latter, and 
vice versd. The sleeve C being mounted on one or more feather 
keys fixed in line shaft is free to slide in the direction of the line 





shaft axis, but not to revolve independently, and bearing upon | 


suitable coiled springs D, is thrust with its projections into the 


recesses of sleeve A, andl there remains while the engines are at | 


rest, but when the torsion on the shaft increases, the inclines slide 
upon each other, thus further compressing the springs and moving 
the sleeve C a little way along the shaft from coupling A. When 
the torsion decreases such movement is reversed by the springs 


forcing them together again. The slight movement thus obtained 
being always in exact proportion to the different strains passing 
through the shaft, and always occurring at the exact moment of 
such difference, is utilised to control the throttle, or as the power 
at command is practically unlimited, it may be used to shift over 
the expansion link, thus overcoming one great difficulty, viz., that 
“the compound engine always contains steam enough to set it 
racing even after the throttle is quite closed.” The above arrange 
ment would also allow great elasticity to the propeller shaft, and 
in case of fouling, wreckage, &c., might save it twisting off. 
Unfortunately, I am not in a position to give actual data, as the 
governor described has not yet been tried at sea, but shall be 
pleased to do so when the opportunity presents itself. 
_ Lancaster, April 8th. ANCHOR. 


THE EFFICIENCY OF MARINE BOILERS. 


Srr,—The paper read by Mr. J. T. Milton at the Institution of 
Naval Architects, on the ‘“‘ Efficiency of Marine Boilers,” and 
published in your last issue, contains some remarks bearing on my 
system of forced combustion, and on the capability of air as an 
absorbent of heat, which remarks, being based on mistaken 
assumptions, I trust you will afford me the opportunity of correct- 
ing. The publicity of your columns in making these corrections is 
the more necessary as I was unable to attend the meeting at which 
the paper was read, and consequently missed the opportunity of 
taking part in the discussion. 

The remarks in Mr. Milton’s paper to which I refer are contained 
in the fellowing paragraph of his paper:—‘‘I may here remark 
that Mr. Howden, in his system of forced draught, plaees an 
amount of heating surface in the uptake, in order to absorb some 


of the heat which would otherwise pass up the funnel; but he | 


— to heat the air supply in this manner instead of heating the 
eed-water. Although with the same area exposed the feed heater 
must be heavier, both on account of the greater thickness of the 
tubes on account of strength, and also by the weight of the con- 
tained water, yet, area for area, the feed heater must be much 
more efficient, not only on account of the specific heat of water 
being more than four times that of air, but also on account of the 
much greater weight of water. Assuming the abstractive power of 
water and air to vary as the products of their specific gravities and 
specific heats, water would be about 3500 times as efficient as air.” 

Mr. Milton is mistaken in supposing that I prefer to heat the air 
supply from the escaping gases instead of the feed-water; for my 
system of working boilers by air-pressure combustion, when com- 
plete, provides for the heating of the feed-water from the waste 
gases as well as the air for busti For conveni in prac- 
tice, as well as for theoretical reasons, I prefer generally that the 
escaping gases heat the air before the feed-water; but this order 
may be reversed if n In the boiler now working in the 





ecessary 7 
New York City with forced combustion, a multitubular feed | 


heater, through which the gases were to pass after leaving the air- 


heating chamber, formed part of the original design. It was not | 


in order to allow of the effect of heating the air of combustion 
only being ascertained. In so far correcting Mr. Milton’s statement 
in regard to the mode I adopt in carrying out my system of forced 


combustion, I may take the opportunity of stating that, in marine | 


boilers, heating the feed-water from the hot escaping gases can 

only be accomplished to much advantage when forced combustion 

is employed. When a feed heater is so used with natural draught, 
_* a 


ess it is unusually large, the draught is app 
and the evaporative power of the boiler reduced. 

The other remark made by Mr. Milton in the paragraph I have 
quoted, to which I must take exception, is that regarding the 
comparative power of water and air to abstract. heat from the 
waste gases. Mr. Milton assumes this power to be in the propor- 
tion of the product of their specific gravities and specific heats, or 
3500 to 1. It is evident that Mr. Milton must have made this 
astounding assumption without sufficient, or, rather, without any 
consideration. Stating the matter roughly, Mr. Milton credits 
the capability of air to absorb the waste leat from the escaping 





gases at least 3500 times less than it deserves. I am not aware if 

an actual comparison of the abstractive powers of water and air 

has ever been made by passing the same weights of air and water 

in the same time over equal areas of heating surface having the 

same temperature. If there have been such tests made, I am 

a to say from my experience that the air will be found to 
ave absorbed the greatest quantity of heat. 

This product of specific gravities and specific heats has no such 
relation to the comparative powers of water and air to abstract 
heat as Mr. Milton has assumed, being merely that of the compa- 
rative capacities of equal volumes of the two substances to receive 
heat, without relation to time, heating surface, or other conditions. 

Taking the examples of feed heating by the waste gases given b 
Mr. Milton in his paper, and what I Fe found in m son, expe. 
rience of air heating by same means, a very different conclusion 
from that assumed by Mr. Milton will be arrived at. The example 
given by Mr. Milton of the abstractive power of the water shows 
that the feed-water, in passing through a feed heater, was raised 
in temperature by the escaping gases 25 deg. with the lower speed 
of vessel and smaller consumption of coal, up to 40deg. with 
vessel running at full power, and greater consumption of coal. 

The case of air heating -¢ same means, that of the waste gases, 
in my own experience, to which I refer, is that of the New York 
City, where, on trial with the temperature of the stokehole at 
70 deg., the air for combustion was 250 deg. in the reservoir after 
oped among the tubes in the air heating chamber, an increase of 

eg. 


Taking the weight of the air of combustion thus heated to be 
20 lb. for every Ib. of coal d, and its specific heat at ‘264, 
we have 180 x 20 x ‘264 = 950°4 units of heat abstracted by the 
air from the waste gases of every 1 lb, of coal consumed. By the 
feed heater in the example given by Mr. Milton, if we take 8 lb. of 
water evaporated by every lb. of coal consumed—a liberal allow- 
ance—we have for the 25 deg. of increase of temperature 25 x 8 = 
200 units of heat abstracted by the water from the waste gases of 
each lb. of coal consumed, and at 40 deg of increase, 40 x 8 = 320 
units of heat so abstracted. In the latter case, when 40 deg. is 
added to the temperature, less than 8 lb. water evaporated should 
be credited to the 1lb. of coal consumed, as a reduced economy 
would then obtain. Then, if the heating surfaces of the air 
| and feed heaters are compared by the respective weights of air and 
water passing through them in a given time, which is necessary to 
give a fair comparison of abstractive power, it would doubtless be 
| found that the feed heater had a greater proportionate area than 
the air heater. It is evident therefore that instead of the abstrac- 
tive power of water being 3500 to 1 of air, as Mr. Milton has 












TO THROTTLE 


assumed, air has decidedly the advan 
practice I adopt is much more simply and effectively employed than 
water could be in utilising the escaping heat from the waste gases. 


over water, and in the 


I believe I have sufficiently shown that my m of combustion 
and boiler economy, so far from dealing with an inefficient heat 
utiliser in the air of combustion, or of neglecting other available 
sources of economy, as it would have done if Mr. Milton’s 
assumptions had coincided with the actual facts, is one which con- 
tains every element for securing the highest possible economy by 
the most practicable and effective means, though as yet these 
means have only been employed to a limited extent, leaving a wide 
margin yet to operate on. JAMES HOWDEN. 

Glasgow, April 14th. 

Sir,—In the article in your last impression on this subject, you 
refer to the heating of feed-water with live steam. As I have for 
some time been working in this direction and have obtained satis- 
factory results in every case, and as I believe I am the only advo- 
cate of this system, will you permit me—though you naturally 
speak very doubtfully on the subject—to say that while theoretically 
there should be no gain by this mode of heating, lam, and those at 
sea who are employing my heaters in this way, are making an 
actual saving of some considerable value. 

The explanation of this I at present prefer to withhold. A 
number of these heaters is now at work, and after a further ex- 
perience of some months I shall have proof of strength sufficient to 
satisfy everyone, and to warrant my publishing an explanation 
which is not quite in accordance with the theory as to exchange of 
heat and as to conductivity. Meanwhile let me point out that one 
of the chief advantages which follow the use of my heater is the 
great reduction, I might say avoidance, of those conditions in 
boiler working which cause their rapid deterioration and the need 

of frequent repairs. Fitted with y pat 1 arrang t, not only 
| are the boilers always, whether the main engines are standing for 
| a time, as in entering river or harbour, or not, fed with hot water, 
but they are filled, after being emptied for cleaning, with hot 
water, and thusall those severe strains are avoided which Mr, Mar- 
| shall, Mr. Parker, Mr. Milton, Mr. Kirk, Mr. Seaton, and many 
others have pointed out as so destructive to boilers when steam is 
got up from cold water, however slowly, or when, as in lying under 
banked fires, the boilers have a cold feed. I trust that the im- 
portance of the subject will be a sufficient excuse for my troubling 
you. JNO, KIRKALDY, 
40, West India Dock-road, London, April 14th. 











Sir,—In your notice of a paper read by Mr. Milton, on the 


rac- ‘Efficiency of Marine Boilers,” you allude to an engineering 


conundrum in connection with feed-water heating by live steam. 
You say it has been proved apparently beyond question that a 
sensible economy is attained by drawing live steam from the boiler 
and using it to heat the feed-water. I can fully believe that. As 
it is a well-known fact that a bad circulating boiler is a bad 
evaporator, it follows that if you improve the circulation you will 
increase the evaporation; and I think you most decidedly increase 
the circulation when you feed the boiler with hot water. Professor 
Rankine says it is caly by the continual circulation and mixture 
of the particles of the fluid that uniformity of temperature can be 
| maintained or heat transfe from a solid body to a liquid 
| mass. This we know to be the case, as water is such a 
| conductor; so that an arrangement that improves the circu- 
| lation will undoubtedly assist the convection. If this is 
| done by heating the feed-water up in a separate vessel before 
| passing it into the boilers, it becomes a mixture of water and 
vapour when delivered into the boilers, instead of a ete 
| solid body; and the steam globules, instead of being condensed, or 
| at least prevented from rising to the surface by reason of thir 
| solidity, are now in their altered condition allowed to pass off 
| freely, thus assisting the evaporation and increasing the circulation. 
| That these results can be obtained without any loss only requirer 
that the heating apparatus shall have its internal parts arranged 
in an efficient manner, and that the external suyfaces be well 
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clothed to prevent loss by radiation, care being taken that no loss 
occurs on the operation. The gain is the difference of the tem- 
perature of feed-water heated as against the temperature of feed 
water not heated, which, I think, might easily be 50 or 60 deg.; 
also the gain in steady steaming, as the ebullition will be quite 
regular, as against the fitful evaporation of a boiler using cold feed, 

n conclusion, Iam of opinion that feed-water heating by live 
steam, if properly carried out, will be found economical and a 
necessity with the increasing high temperatures of the modern triple 
expansion engines. As the condition of working a boiler with 
steam at, say, 1501b. perp corresponding to a temperature of 
about 368 deg., the feed being only the usual temperature of about 
130 deg., is much the same as if, with a boiler pressure of 75 1b. or 
temperature of 320 deg., you were using feed-water at 60 deg., 
which I think all engineers would say was decidedly dangerous, on 
account of the excessive strains to which the boiler is liable 
through the sudden introduction of cold feed. 

I hope that these remarks on an important matter will be 
supplemented by some abler correspondents giving their views. 

April 15th. ONE INTERESTED. 





Srr,—On perusal of Mr. J. T. Milton’s paper on the “‘ Efficiency 
of Marine Boilers,” read before the Institution of Naval Architects, 
and reported in your last issue, as bearing on the subject of the 
last paragraph of his paper, it may be of interest to Mr. Milton and 
the readers of THE ENGINEER generally to know that very exten- 
sive and, from the facts deduced, valuable trials have recently been 
made on one of her Majesty’s ships, in order to test the relative 
evaporative and economic efficiency of a patent rocking fire bar and 
the ordinary pattern fire bar as hitherto used in the Navy, both 
working under the condition of forced draught, the trials of which, 
as engineer to the proprietors of the patent bars, I attended. The 
lowest consumption of coal per indicated horse-power per hour 
recorded during any one of the six hour trials, and which was 
obtained by the patent rocking fire bars, was 2°35 lb., the air pres- 
sure in the stokeholes being ry at l}in. of water. The indicated 
horse-power per square foot of heating surface was ‘340. During 
the trials 18 and 19 indicated horse-power per square foot of grate 
surface per hour were indicated. L. Hopcrart. 

259, Gresham House, Old Broad-street, 

April 15th. 


Srr,—Having read Mr. Milton’s paper on the above subject, and 
also your article thereon, I beg leave to give your readers the result 
of twenty-eight years’ study, assisted by a number of experiments 
made with the object of reducing the cost of motive power. In 
June, 1883, I obtained letters patent for an improved apparatus 
applied to steam boilers for the purpose of economising fuel and 
consuming smoke, and have succeeded in effecting a saving in fuel 
of from 50 to 66 per cent. 

The result of the numerous trials I have made has proved, 
beyond the possibility of doubt, that the enormous loss of heat 
sustained in working by the ordinary method of a chimney draught 
—whereby the products of combustion are rapidly drawn through 
the flues and into the chimney—causes an enormous waste of fuel. 

3y working a furnace on my improved principle, a sufficient quan- 
tity of oxygen is supplied to the furnace by means of a fan, which 
discharges air into an inclosed ash-pit, from which it passes upwards 
between the fire-bars. Being thus divided into small streams, 
it combines readily with the incandescent carbon, consuming smoke, 
and producing plet bustion. The heat produced is 
retained within the furnace and flues by working with the damper 
nearly closed, being opened only sufficiently to admit of the escape 
of the incumbustible gases. The application of this principle is 
strictly confined to the mn gf of saving fuel, and is totally 
different from forced draught, i h as, the damper being 
nearly closed, the principle of draught does not apply. 

Forced draught involves an i 1 ption of fuel, and 
is only useful in obtaining a greater power in a small compass—a 
very doubtful advantage; while with regard to supplying oxygen 
at a high temperature, everyone knows who has had any experience 
in stoking that a boiler will steam faster on a cold day than when 
the air has been heated, and the life taken out of it, by the action 
of the sun. 

My last experiment was made with what is called a return-flued 
boiler, in which it required 7 cwt. of common slack to evaporate 
450 gals. of water working with the ordinary chimney draught, 
while with the improved ap tus 420 gals, of water was evapo- 
rated with 2 cwt. 1 qr. of = cm kind of coal. It will be seen 
from the above that, if steam is ever to be produced economically, 
the heat produced from the fuel consumed must be applied to the 
boiler plates, and not wasted in the chimney. The proper work- 
ing of this apparatus depends, to a great extent, on the stoker, 
who should be something more than a machine for shovelling coals 
indiscriminately into the furnace. The ignorance of this genius of 
the stokehole is often something astonishing. 

I am now applying this apparatus to one of my boilers for the 
purpose of affording those interested in the subject an opportunity 
of thoroughly testing it. The apparatus is extremely simple, and 
is regulated by a valve in the air-pipe at the furnace end, and by 
the damper at the other. I enclose card, but as I do not desire to 
obtain a cheap advertisement, I beg to subscribe myself, 

April 15th. ECONOMIST. 











THE TILBURY DEEP WATER DOCK, 

S1r,—In the description of the Tilbury Dock Works which you 
published on the 3rd inst., you state that the engraving illustrating 
the article shows ‘‘that the original plans have been adhered to.” 
With works of such magnitude and of such great importance to 
London as the docks in question, it is extremely interesting to 
inquire how far the original plans have been adhered to, or how 
far, on the other hand, they have been modified to suit either new 
views of the requirements of the traffic or unanticipated engineer- 
ing difficulties. Although it may be rather early in the history of 
the works to draw comparisons between the plans first published 
and the plans that have been or are yet to be adopted, your two 
descriptions, if suppl ted by a little information from other 
owe may serve for usefully pointing out some of the changes in 

esign. 

First, the entrance. Here are two long piers jutting into the 
river, In the 1881 plan these piers are nearly parallel; in the 1885 
plan they are nearly at right angles to one another. In the 1881 
plan the—river end of the—centre line of the entrance points up 
stream. As the piers are now being constructed the centre line 
points down stream. Your recent illustration shows a curious 
state of things. The down stream pier or jetty abuts on the river 

nk, and forms a solid junction with the quay of the tidal 
entrance basin. The up stream pier is extended back into the 
basin to a sort of inner pier head, and would be quite unconnected 
with the shore, but for what seems to be a sort of bridge. This 
difference in construction on the two sides of the entrance is 
remarkable. In neither of your articles is any account given of 
the method proposed to be adopted for constructing the entrance 
works without a coffer dam, although, from quay level to the 
bottom of the entrance channel, there cannot be many inches off 
50ft. in depth of ground to be retained. Next, the tidal entrance 
basin. Your 1881 plan does not show whether this is to be formed 
with walled or sloping sides. When the Act was being obtained 
the sides were to be pitched slopes. The contract was for 14 to 1 
slopes, but as these would not stand they were abandoned, and 
now, as I understand, walls are being substituted. Judging from 
the position of the st s in your bird’s eye view, the latter in- 
formation is probably correct. But the difference in cost will be 
considerable, 

As for the lock and dry docks, whilst the lock remains as in the 
1881 plan the dry docks are differently arranged, the advantage 
being evidently with the new plans. Passing into the main dock, 
one would judge from your 1881 plan that there were to be no 
slopes. Be that as it may, there was an extensi dopti 











basin, have largely had to give place to walls. In your 1881 eee, 
too, I notice ‘*‘ coaling berths” in a sort of side dock, which is, 
perhaps, the same as was formerly known as the collier dock. As 
a matter of fact, a large collier dock just at this part of the 
main dock was in the contract, and was also to have had 14 
to 1sloping sides; but they would not stand, and now, as we 
see from your 1885 plan, the collier dock has gone altogether, and, 
judging from the position of the barque alongside, a quay wall is 
to run across there. 

Lastly, of the branch docks which in the 1881 scheme were 
parallel sided, two are now seen to be tapering in width. With 
these few facts in view it can hardly be said that “‘ the original 
plans have been adhered to.” Z. 

Gravesend, April 15th. 


HYDRAULIC LIFTS, 


S1r,—In your issue of this date, and in the course of a paper by 
Mr. E. B, Ellington, we find that he has quoted and criticised a 
statement made by us. It is proper to say at the beginning that 
his use of our statement before the Liverpool Engineering Society 
was with our full consent, given in answer to his courteous request. 
The statement to which he refers was quoted from a hastily- 
prepared letter which we had addressed to anengineer. After the 
use of our statement by Mr. Ellington, we addressed a letter to the 
same engineer reviewing Mr. Ellington’s criticism. Since you have 
published Mr. Ellington’s paper we are impelled to ask you to 
print our reply. Our statement was made to an engineer who was 
gg 4 able to supply the figures needed to cover cost of labour, 

. _Now that the matter has been made public we have only to 
amplify our figures. This we do by quoting from the second letter 
written by our President to the engineer before alluded to:— 

“Tn my stat t I supposed two lifts in an office building, 
with a rise of 80ft., and with power to carry a load of eighteen 

ngers. I did not go into all the detail, as will be noticed, but 

now take occasion to say that in the case supposed, we should 

have used cylinders of 18in. diameter, geared 3 tol. This motor, 

with a pressure due to 100ft. head, would enable us to lift a load 
of twenty passengers, that is, 3000 lb. 

“* Now, I take the efficiency that will be attainable in every case 
with motors of the size assumed, viz., 80 per cent., that is to say, a 
load of 3000 1b. To do this we should have to pump, as stated in my 
calculation, 200 gallons of water per minute 100ft. high, and I said 
that this was equal to 7°3-horse power, which includes frictional 
allowance. 

“In stating the cost of doing this work by means of a gas engine, 
I assumed figures which two gentlemen connected with the manu- 
facture of gas engines stated were correct. I do not propose to 
discuss this. The gas bill may amount, as Mr, Ellington puts it, 
to £113 per annum. Several engineers whom I have consulted 
express the opinion that 303. per week will fully cover wages of 

hanic in attend , and oil and waste. I judge that the 
allowance of £5 per annum for water to make up waste is much too 
great. Ina case in the City where we have a gas engine pumping 
water which is used over and over again, experience shows that 
there is no appreciable waste, the cooling water flowing from the 
upper tank and being pumped back again. I therefore disallow 
the £5. In all the cases of which I have knowledge an allowance 
of £20 for value of space a by machinery would be considered 
quite out of the question. know of no p where the space 
actually occupied could be made to produce any such sum. The 
upper tank can be placed upon the roof, as is the common practice 
in the United States, and the lower tank can be constructed 
beneath the basement floor, thus occupying no space whatever, and 
the only space to be provided for is that occupied by the engine. 

“In the special case which was in mind when I made up my 
statement, such an item would be clearly out of the question, for 
the space occupied by the steam pump would be all that would be 
required by reason of the creation of power for the elevators, and 
that space—boilers, as before remarked, being involved in any case 
—would be entirely without value, even if the pumps were not 
there, or if a gas engine were there in place of a steam pump. 

“In calculating the cost, if using the patent hydraulic balanced 
lift, Mr. Ellington makes no allowance for wear and tear and 
depreciation of the lift proper; his allowance being on £20 only, 
the cost of service pipe. The Standard hydraulic lift involves no 
more loss or wear and tear and depreciation than the patent 
balanced hydraulic lift, except in the one item of rope. Our 
experience is that the life of the best wire rope will average five 
years, and a proper allowance therefore upon this ground would be 
for the annual cost of replacing a suit of ropes. ‘This, in the case 
contemplated, would amount per annum to £218s. Once fixed, 
the tanks and pipes and lift machinery are certainly just as durable 
and as free from loss by wear and tear as the balanced lift, and it 
is just and proper to eliminate that matter in the one case as in 
the other. The only item to take into account, therefore, will be 
the wear and tear on the gas engineand pump. I understand from 
you that an engine of six nominal horse-power would be furnished 
and fixed in the building ready for use for, say, £200. A pump 
might cost, say, £75: making a total of £275. I further under- 
stand from you, and from other engineers whom I have consulted, 
that, ordinary care being assumed, 10 per cent. per annum would 
be an ample allowance for wear and tear, &c., and replacement 
when worn out. We have, therefore, 10 per cent. upon £275, 
which is £27 10s, 

**Summarised, we have therefore— 








£n¢€ 

1, Gas (as taken by Mr. Ellington)... .. .. .. .. 113 0 0 

2. Man, oil, waste (as taken by Mr. Ellington) .. .. 78 0 0 

%. Replacing rope peramnum .. ..  .. «2 ee ee 218 0 

4. Wear and tear, depreciation, &c... 27:10 0 
221 $ 0 
or dividing by 280, as Mr. Ellington does, = 15s. 10d. per day. 

. nd, using steam power.—I have before remarked, that in 
the case which was before me when making my calculation, steam 
aig was involved in any case, and therefore a boiler had not to 

provided, by reason of the provision of lifts. I named the 
Worthington steam pumping — because these are constantly 
used by our American house, and we therefore knew the quality 
and cost of the service obtainable by their use. The statement of 
the coal consumption is therefore not conjectural, but is an exact 
quantity. Since now we are going into particulars, and have to 
meet Mr. Ellington’s paper with detailed items, I have thought it 
not best to depend upon merely general information, but to use 
exact figures. 

‘*T have therefore obtained from Messrs, T, Middleton and Co, an 
estimate for the necessary plant in the case supposed, and its 
amount is £325. 

‘In the note which accompanied this estimate, Mr. Middleton 
remarks as follows:—‘ The expense of maintenance should be very 
small with a slow working machine like the Worthington, and for 
some years would be nothing more than new packings for the 
glands. At the end of five or six years the pump valves might 
require renewal, The boiler would require YS out two or 
three times a year, and perhaps a new set of fire-bars. The pipes 
would last for an indefinite time. I think that €7 10s. or £8 a 

ear would be a very liberal allowance for repairs and renewals to 
boiler and pump. <A very usual allowance for depreciation of 
boilers is 7 per cent., but I think this is high. However, if you 
take that figure, no one can say you have understated it. Engines 
depreciate 3 per cent. per annum, and the Worthington would 
certainly not exceed this. To enable you to make the estimate of 
depreciation, I state that the cost of the boiler and mountings, 
including inspirator and proportion of fixing, would be, say, £80. 
The Pi iat pump fixed and connected to boiler would be, 
say, 5 

if The wear and tear will be taken in accordance with Mr. Middle- 
ton’s statement. Ishall not include any allowance for interest, 





f nsive Pp of 
slopes in the contract plans; but these, like the slopes of the tidal] 


, with Mr. Middleton’s estimate before me, I feel entirely 
safe in assuming that the excess of first cost in the assumed case of 





the hydraulic balanced lift over the first cost of the standard 
—- lift would equal the sum of Mr. Middleton’s estimate. 

e are now, therefore, prepared to state the cost of using steam, 
which is as follows :-— 





£2 t 
Coal per annum, say, as stated by Mr. Ellington .. 909 0 0 
Wages of man, as stated by Mr. Kllington .. .. .. 78 0 0 
Water for steum, evaporated at 81lb. per11b. of coal, 

and at Is. per 1000gallons.. .. .. -. -- « « TO 
Oil and waste, as per Mr, Middleton .. 13 0 0 
Wear and tear of boilerand pump .. .. .. .. . 8 00 
Depreciation on boilerand mountings,7 per cent.on £80 512 0 
Depreciation on pump, 3 per cent.on £160 .. .. .. 416 0 
Annual cost for new ropes .. .. «. « 218 0 
209 17 0 


“Divide by 280 working days = 14s. 113d. per day—a very 
different statement, as will be seen, from that made by Mr. Elling- 
ton, and not only so, but all the particulars are given by which the 
statement can be verified.* 

‘* Now let us examine the figures as to the cost of driving a 
pump by the hydraulic power, and following Mr. Ellington’s 
example, we will assume that the pump will give us 80 per cent. 
efficient. Then using a pore oe 8hin. diameter = area 56°75in., to 
pump against a head of 100ft. = 42°5lb. pressure. Hydrostatic 
pressure on plunger, 82461b., which at 80 per cent. efficient, 
requires power of 3085 lb, 

‘Taking water company’s pressure at 700 lb., this requires piston 
area of 4°4in. 

** Piston speed of 80ft. per minute for ten hours per day gives 
576,000in. x 4°4 = 9140 gallons at 280 days: 





£8, 4. 
= 2,559,200 gallons at 28. «wwe we wee -- 25518 5 
Wages, as by Mr. Ellington .. .. .. .. « « « 15500 
PEGG wt ae ak Ga sae ot 06 44. ot ek oe Oo © 
Wear and tear and depreciation on pump, 10 per cent. 
OST Pen eer ee ee 
Wear and tear and depreciation on tions, 10 per 
cent on £30 04 68 ae ma ee ce SS OM 
28618 5 


divided by 280=per day, £1 0s. 6d., or with water at 2s. 6d.=£1 4s.7d. 
‘‘Fourth.—To use standard hydraulic lifts worked by hydraulic 
wer.— 
a Load, 3000 x 4 = 12,000 x friction 30 per cent. = 17,150. 
Piston area, 24°49. 
Piston motion 240in. = 21°2 gallons x 400, 
= 8480 gallons at 2s. = 17s. 
* Patent hydraulic balance lift.— 
* Load 3000, friction 30 per cent. = 1286 = required power 4286, 
Ram area, 6°123in. 
Ram motion, 960in. = 21°2 gallons x 400, 
= 8480 gallons at 2s. = 17s. 

‘‘Tnasmuch as Mr. Ellington makes no allowance at all for oil, 
space, wages, &c., for the patent hydraulic balance lift, and con- 
cedes the same efficiency to the Standard, I make no such 
allowance in either of the cases, except the proper allowance for 
new rope in the case of the Standard machine. Now to recapitu- 
late the results reached, I give the following summary :— 


£s. d, 

A. Gas pumping plant, per day .. - 01510 

Bk, Steain pumping plant, perday .. .. .. .. «. 015 0 

C. Hydraulic power indirectly through pump .. .. 1 0 6 
D. Hydraulic power directly applied by Standard 

hydraulic elevators.. .. .. .. .. «- «+ « O17 0 

E. Hydraulic power by balanced ram lifts 017 0 


“Compare with this summary that made by Mr. Ellington, 
which I here quote :— 


2s. d. 

Gas pumping plant, per day .. . « - 166 

Steam pumping plant, perday .. .. .. «- -. « 16 38 
Hydraulic power applied, i.¢., through pump and tanks, 

peraverageday ... .. «2 s« os e- »« « « 2 4 6 

Hydraulic power applied direct be - O16 4 


We will not quote further from the letter of our President, 
unless the discussion in your columns should be continued. The 
point which we make is, not that the use of the power, as thus 
supplied, is more costly in the actual expenditure of £ s. d. for the 
purpose of working hydraulic lifts; although at their present 
prices we are satisfied that such is the fact in many cases. Tho 
directors of the Power Company have it quite within their pro- 
vince to so reduce the charges for water furnished by them as to 
arbitrarily make it cheaper if they choose. Whether this can be 
done with profit to themselves it is not for us to consider. Our 
argument is, however, that, all points being considered, the use of 
the power for passenger lifts, and in many cases for goods lifts, is 
distinctly adverse to the interests of the consumer. 

38, Old Jewry, E.C. AMERICAN ELEVATOR COMPANY. 

April 10th. 





FLUSH TANKS, 
Srr,—I read with interest your account of a self-acting flush 
tank in last week’s issue. May I, however, draw your attention 
to a flush tank with no work- 
ing parts at all, the movable 
parts being an objection to 
most of them? I mean the 
one invented by the original 
inventor of flush tanks, Mr. 
Rogers Field. ‘The working 
is as follows: — The water 
being fed by a small dribble 
rises in the tank until its level 
~ is that of the top of the inner 
leg—shown by dotted lines— 
when a small volume falls 
over and is guided clear of 
the sides by means of the lip. 
This displaces a small quan- 
tity of air, when a partial 
vacuum is formed and the 
whole of the contents of the tank is discharged. The tank then 
again refils. Particulars of this tank may be obtained from the 
manufacturers, Messrs. Bowes, Scott, and Read, Broadway. 
hambers, Westminster. H. Scort. 
34, Cheyne-row, 8.W., April 22nd. 











FACTORY INSPECTION IN WALES, 


Srr,—It may interest your readers to learn that the post of fac- 
tory inspector in South Wales, which was rendered vacant by the 
death of Mr. Piers Mostyn, is to be filled by Mr. Augustus Lewis, 
grocer and tea dealer, of Burry Port, near Llanelly, Carmarthen- 
shire. Mr. Lewis has a very extensive acquaintance with the 
grocery and drapery business, and this is no doubt the cause of his 
having been appointed out of some 200 applicants for the post. 

London, April 23rd. R. J. 





* In those instances where steam is needed for other purposes, @ man 
must be employed even if there are no lifts, and therefore his wages must 
not be charged as a part of the cost of working the lifts. This remark 
also applies to other items, so that, in such cases, the following would be 
a correct statement of the cost :— 


£384 
ee, OF 90 0 0 
Water for steam.. Tho 
Oil aud waste a4. es 1300 
Wear and tear on pump.. 300 
Depreciation on pump .. ee as 416 0 
New ropes 2. ce os ce. ce 0n 0m ee 218 0 

121 5 Q 


Divide by 280 working days = &@. Sd. per day, 
Or 83. Sd. per day, as shown by the foot-note op page 22, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers, 

LEIPSIC.—A. TwieTmMeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
31, Beekman-street. 


FO ____ 
TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

be In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

cases, be pene ee by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

OLDHAM.— Woodhead tunnel, a little over three miles ; Standage, 5435 yords, 

G. ae not published article described. The *‘ Ironimonger,” 42, Cannon- 
street, B.C, 

J. B.—There is no examination. Any one can call himself a civil engineer. 
You cannot learn civil engineering from 8. 

8, ano 8, (Hamburgh). - We have made inquiries, and can refer you to the 
Crown Agents for the Colonies you name, in Victoria-street, Westminster, 
A. C, W. (Pitsmoor),—A letter addressed to the Secretary of the Institution 
of Civil Engineers, 25, Great George-street, will, we have no doubt, obtain 

Sor you the further information you require. 

J. W. H. (Wilmington).— Your sketch shows a very good arrangement, but 
you must take care to keep the heater always full df water, or the top of it 
may become seriously weakened by overheating. 

Y.R — The belt will creep off the pulley. If the belt be long and the angle of 
inclination of hasis moderate, the pulley may be made of such a shape 
that its face on the side where the belt works will be vertical to the plane of 
the belt, in which case it will not creep off. 

E. 8.— The general idea of your invention is very old—as old as the time of 
Watt. Everything depends on the way in which the invention is put in 
practice. Hitherto it has been found necessary to protect the cylinders 
either by putting them into a jacket containing air or by surrounding them 
with fire-clay. The temperature of the gas varies continually. 

A Victorian.—Almost all the principal towns in England now possess 
colleges where engineering is taught as fully as it possibly can be taught by 
professors and books, Such colleges as those at Liverpool, Manchester, 
Birmingham, Bristol, Leeds, London, Glasgow, and Dublin, leave nothing 
to be desired, The fees vary, but in all cases are moderate, 








GAS ENGINES. 
(To the Editor of The Bngineer.) 


Sir,—Can any of your readers tell me where I can get the let b 
Mr. Thwaite “‘ On the Gas Engine”? . ne 0. . 





FLUSH TANKS. 
(To the Editor of The Engineer.) 

Sir,—I beg to say that the inventor of the flush tank you show in your 
issue of the 17th inst. is Mr. M , of Dublin, and t the same can 
argaret-street, W. 
uare, Francis Borrina, 
London, W., April 22n 





SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0148, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk Enorneer Volwme, price 2s. 6d. each. 

A complete set of Tue Enoineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tut ENGINEER weekly and post-free, 
Subseriptions sent by Post-office order must be accompanied by letter o) 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, um, Brazil, British 
Columbia, British Guiana, Canada, ee of "Cont "Hope Denmark, 

t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 


, Roumania, Switzerland, Tasmania, Turkey, United States 
West it of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
a a St nT ge ny Sweden, 
Chili, ¢ le rneo, lon, Java, and Singapore Os. Manilla, 
Mauritius, Sandwich isles, £258. : 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line av seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
py advertisements from the country must be accompanied by a Post-office 

in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 
other letters to be addressed to the Bditor of Tae ENGINEER, 163, Strand. 








MEETINGS NEXT WEEK. 

Tar Institution or Crvi, Enorneers. — Tuesday, April 28th, at 
8.30 p.m.; Special general meeting of Corporate Members only, to decide 
upon _—— alterations in the bye-laws. At 8p.m.: Ordinary meeting. 

read and discussed, ‘‘ Mechanical In tors,” by Professor 

le Shaw, Assoc, M. Inst. C.E. Wednesday, fa 29th, at 
6 30 p.m.: Annual dinner in the Conservatory of the Royal Horticultural 
Society, which is to be used for the purpose of the Inventions Exhibition 
PE rm sge | =. Pang mye eee oo y, April 30th, at 
.30 p.m., an y, May Ist, at 7.30 p.m.: Ordinary general meeting. 
will be read ma discussed wii 


admit :—‘' Description of the Maxim Automatic Machine-Gun,” by Mr. 

4 5 . “Abstract of Results of Experiments on 
Rivetted Joints, with their Applications to Practical Work,” by Professor 
Alexander B, W. Kennedy, of London, including the latest experiments 
described in Professor Kennedy's report issued to the or oe = 
; ri ming Mill with Balanced 
; Roll at the Ebbw Vale Works,” by Mr. Calvert B. Holland, of Ebbw 

le. 

Society or Arts.—Monday, April 27th, at 8 p.m.: Cantor Lectures, 
** Pho’ hy and the eg een ml by Captain W. de W. Abney, R.E., 
F.R.S. ture II.—The diff on spectrum—the 0: grat 
influence of the number of lines on resolving power—the refl gra\ 

lectio: —absorption of radiation and atomic motion, 
and the formation of the photographic image. Tuesday, A 28th, a 
8 p.m.: he 3 Colo: Section. ‘The Federation of the Empire,’ 
by Mr. J. E. M.P. The Right Hon. W. E. Forster, M.P., will 
Aue at 8 p.m.: Nineteenth ordinary m 
‘Researches on Silk Fibre,” 


ry > 
Mr. Thomas Wardle, F.C.8., F.G.8. 
Friday, May Ist, at 8 p.m.: In 
Vambery. 


Section, ‘‘ Herat,” by Professor A. 








DEATHS. 
On ae ~ March, James Bo.ianp, C.E., of 6a, Victoria-street, West- 


On the 16th inst., at Trewinian, Burnt Ash Hill, Lee, 8.E., WILLIAM 
Lapp, F.R.A.S., late of Beak-street, W., aged 70. Australian, Canadian, 
and Scotch papers, please copy. 
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THE NAVY AND THE ADMIRALTY. 


On Monday night the House of Commons resumed 
committee on the io. Estimates, and a vote for £934,000 
for victualling and clothing sailors and marines a 
an opportunity for discussion. Mr. Rylands, Sir E. J. 
Reed, Mr. Gorst, Mr. W. H. Smith, and many other 
members took part in this discussion, the most remarkable 
feature in which was, perhaps, that both sides of the 
House united in condemning the policy of the Board of 
Admiralty. Sir E. J. Reed said nothing about the merits 
or demerits of ships of war. He contented himself with 
a remorseless and able criticism of the accounts of the 
Admiralty, and their general policy. He showed that 
their statements concerning the cost of ships were inaccu- 
rate, the vessels always costing much more than the sums 
me inst them, while the quantities were equally wrong. 

he Admiralty, for example, asserted that they had built 
12,864 tons, while they had really built but 11,000 tons. 
They had obtained from the country, for the purpose of 
constructing ships of war, no less than £8,855,000, of 
which £5,596,000 was lying dead, because the ships which 
it was intended to supply had not been finished. Since 
the present Government had come into office—say five 
years—the Admiralty had not turned out a single ship of 
more than 1500 tons burthen; and now, when war is 
imminent, they are raking the dockyards and ransacking 
the country for ships to defend our commerce, Other 
speakers took much the same line, and the best defence the 
Government could put forward was that they hoped soon 
to have some ships ready, and that they would try in 
future to make their accounts more accurate. Both sides, 
however, agreed that this was not a party question, and 
that the cause of all the mischief must be sought in the 
nature of the Board of Admiralty and its method of pro- 
cedure. This is precisely what we insisted upon some 
weeks ago. We Pa asserted, and we now re-assert, that 
there is no hope that naval affairs will be altered for the 
better until the Admiralty is completely reorganised. If 
war breaks out now, it will be found that the Admiralty 
has wrought incalculable mischief—mischief so great that 
if men, and not a system, were to blame, no punishment 
could be too severe for them. 

The operations of a Government always possess a 
military character, in the sense that the officials employed 
become, more or less, mere machines, with limited responsi- 
bilities and fixed modes of action, from which they are not 
expected to deviate. Now, the building of men-of-war is 
not, in any sense or way, a military operation; and there is 
no reason whatever why “red tape” should have anything 
to do with their construction. But it is quite certain that 
it has a great deal indeed, to do with it, and one of the 
results usually entailed is that anything like despatch in 
carrying out work is impossible. No one who has not 
been behind the scenes, can form an adequate idea of the 
amount of correspondence carried on between departments 
which is all, or nearly all, entirely useless, The smallest 
article cannot be taken out of store without requisitions, 
and forms, and signatures, in bewildering multiplicity. We 
do not hesitate to say that there is at least twice too much 
routine work done in our dockyards. A little thought 
ought to suffice to show that ironclads can be and are built 
in a very satisfactory way under a régime entirely different 
from that of the Admiralty. No firm in their senses 
would adopt the lumbering, creaking methods of the 
English yy tN The system adopted by Sir William 
Armstrong, Mitchell, and Co., or Messrs. Samuda, or any 
other great firm building ironclads, ought to be good 
enough for the Admiralty. It would certainly be incom- 
sv better for the country. The private firms can 

uild a ship in three years; the Admiralty cannot manage 
to turn out a ship in five years. There is no private firm 
on earth that could keep out of the Bankruptcy Court if it 
pursued Admiralty methods. 

If it could be shown that although our Navy cost more 
than it ought to cost, it was efficient in every respect, the 
errors of the Admiralty might be condoned. But what 
are the facts? At this moment, if we are not afraid to go 
to war, we at least look on the prospect of war with doubt 
and fear, because there is little reason to think that we could 
_ that commerce to which we owe our greatness. 

e very rumour of war ran the price of wheat up 10s. a 
quarter. It has been proposed that an import duty of 2s. 
a quarter should be put on wheat not grown in English 
colonies, in order to help our own farmers; and there was 
an immediate outcry that such a tax would ruin the 
working classes ; yet, as we have said, the bare rumour of 
war runs up the price of wheat five times as much. What 
will the working men say to this? Let us go further and 
ask what will be the price of corn as soon as war is 
declared? and not only corn, what will be the price of 
meat? How will sugar, tea, cotton, and the thousand and 
one things which we import fare; and who will be 
answerable for all this rise? We answer, without a 
moment’s hesitation, the Admiralty. The reason why 
commodities will rise in price is simply because importers 
will run a great risk from Russian cruisers. It is not 
necessary: that a single naval battle should ever be 
fought, and if Russia is wise she will keep her ironclads 
safe in harbour. She wants nothing but the reputation 
of having a fleet of fast cruisers at sea, to inflict incalculable 


t | injury on this country. We say the reputation. It is not 


necessary that she should actually such a fleet. 
Dangers not seen are of all others the most appalling to 
those who believe in them. There is no national commer- 


cial confidence in the ability of the Admiralty to help the 
merchant or the shipowner. In the hour of trial, it is the 
shipowner who has to come to the aid of the Admiralty. 
One of the worst features of the whole matter is this fact, 
that commercial men have no faith in the power of the 
Admiralty to assist them. For years and years there has 
been, year after year, the same display of official incom- 
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petence; the same want of appreciation of the actual merits 
of the case; the same obtuseness with to the true 
functions of a Board of Admiralty; the same patient, 
child-like faith that no one would go to war with England; 
the same trustful hope that if anyone did England would 
beat him; and so it will be, till the end of time itself, 
unless some absolute, unmistakeable reform is effected in 
the whole constitution of the Board of Admiralty. 
Nothing —— about the whole matter is more painful 
than the total lack of comprehension of the points really 
at issue manifested by the Board of Admiralty and its 
defenders, We are assured that we have got ironclads 
sufficiently powerful to fight any enemy; that we have 
got enough of them; and that we are really not badly of 
atall, Take, for example, Mr. Caine’s defence of Admiralty 
policy on Monday night. He deprecated invidious com- 
isons with the navies of other nations, but did not 
esitate to say that we were in a stronger position than in 
1878-80. When the programme laid down had been com- 
leted, our Navy would be equal to those of any two other 
owers. We should have forty-six ships, with a displace- 
ment of 361,000 tons; while France and Italy combined 
would only have forty-four ships, with a displacement of 
339,000 tons. France and Germany would together have 
forty-five ships, with a displacement of 320,000 tons, and 
France and Russia combined would have forty-four ships, 
with a displacement of 318,000 tons. With respect to 
torpedoes, we were increasing the number of men employed 
in connection with them, and a torpedo range would be 
established at Malta as well as at Portsmouth. We had 
ready for sea ten ironclads, eight ships for coast defence, 
twenty-four corvettes and cruisers, and twenty-seven 
gunboats, and he was informed by the Admiralty that 
they could be manned on an emergency in ten days. 
Now such comparisons of tonnage are mere waste of time. 
They supply no answer at all to the question, is the 
Admiralty in a position to guarantee the safety of ships of 
the mercantile marine in the Atlantic, in the Indian 
Ocean, in the Pacific, in the Mediterranean? It is nothing 
at all to the purpose that we could beat the ironclads of 
France or Russia in a pitched battle. The chances are all 
Lombard-street to a china orange that such a battle never 
will be fought; and this for the simple reason that neither 
porte would gain much by fighting it. Let our national 
ife on the waves be destroyed and Great Britain is ruined. 
But the destruction will be wrought, not by ironclads, but 
by fast cruisers. Are we in a position to sink, burn, and 
destroy such craft? Can we say with certainty that 
within a couple of weeks after war broke out we should 
have swept the ocean clear of such pestilent foes? What 
is the answer given by the Admiralty? It is supplied by 
the hasty acquisition at long prices of our Atlantic grey- 
hounds. If the Admiralt Sad had a proper perception 
of its functions it would fen seen that England’s navies 
have duties to perform which cannot be discharged by 
heavy ‘stadada tah this is one of the points which suces- 
sive Boards appear to be entirely incapable of under- 
standing. To complain under existing circumstances is to 
waste time. There is only one course open, and that is to 
re-model the whole system. It has over and over again 
been pronounced defective. It has been tinkered up 
time and time again. It is frightfully expensive. It has 
absolutely nothing to recommend it. Its defects are 
incorrigible. The only course to be pursued is to clear it 
away bodily and adopt something more consistent with the 
wants of a great maritime nation. 


HIGH SPEED STEAMSHIPS, 


On the last night of the last meeting of the Institution 
of Naval Architects, and at a very late hour, a paper was 
read by Mr. E. A. Linnington, “On the Propelling Ma- 
chinery of High S 04, all It is one of the defects of 
the system adopted by the Institution of Naval Architects, 
that valuable or interesting papers are sometimes read far 
into the night, when those most competent to discuss them 
are thoroughly wearied out. This was peculiarly the case 
with Mr. Linnington’s paper, which deserved an attention 
which it did not receive. It is not a long paper, and it 
is in many respects more suggestive than didactic ; but 
it supplies information on certain points of considerable 
interest, and raises points well worth discussion. Mr. 
Linnington’s position, too, in the Controller’s Department 
of the Admiralty gives him facilities for imparting infor- 
mation not possessed by everyone. His opening sentences 
dealt with a class of ships to which all eyes are now 
turned, namely, high speed cruisers; and he dealt with 
some fulness of detail on the construction of their ma- 
chinery. It is evident that the work to be performed by 
a cruiser is very different from that done by, say, a fast 
Atlantic steamer. The business of this last is always to 
steam as fast as she can, and strange as it may seem, the 
necessity for using economical engines is not in her case 
based so much on commercial as on mechanical considera- 
tions. It is, in other words, necessary that she should burn 
as little coal as possible, not so much to save money as to 
enable the utmost possible power to be got out of boilers 
of a given capacity. The difficulty of getting 250 tons or 
300 tons of coal to the fires every day is not imaginary; 
and the enormous powers now attained could not possibly be 
reached if the consumption of fuel was, say, 4 lb. per horse per 
hour, instead of 2} lb. or thereabouts. It is, therefore, im- 
perative that theengines shall be solarge and so proportioned 
that they may work with a large degree of expansion at 
full power. Now the case of the cruiser is entirely 
different. It is only occasionally that she can be called 
upon to steam at full speed. She may cruise about for 
weeks, and never want to make more than ten or twelve 
knots an hour; but she must be able, when the demand 
for speed comes, to make sixteen or eighteen knots, Mr. 
Linnington explains how this end is attained. The 
engines are made as light as possible, and the cylinders, 
&c., are comparatively small. At slow speeds and low 

wers they work with a large measure of expansion, and 

ow mean pressure; but when high powers are called for, 
a forced pm is employed. Economy of fuel is no 
longer studied. The mean cylinder pressure is high, and 
so is the boiler pressure. To use Mr. Linnington’s own 
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words: “Very high piston speeds have recently been 
obtained, the highest in H.M. twin-screw cruiser Phaeton, 
5500 indicated horse-power; the engines on trial running 
at 800ft. per minute, the revolutions being 100 and the 
stroke 4ft. The engines of a large number of cruisers now 
building are intended to work with a piston s of 750ft. 
to 820ft. per minute at the full power. These are all 
horizontal, two-cylinder, compound engines, with the 
cranks at right angles. ‘The proportion of mean to initial 
pressure is very large, and this gives an engine well 
_— to quick running; for the small cylinders have 
small ee ee for the work they perform, and 
the late cut-off tends to uniformity of the twisting moments 
on the crank shaft. Light reciprocating parts and uniform 
twisting moments are two most desirable features in a 
high-speed engine. The efficiency of the steam is low at 
the full power—which, however, is seldom required—but 
at low powers these engines are very economical, not only 
on account of the efficiency of the steam, but also on 
account of the small initial friction which attends the use 
of small pistons, piston-rods, and shafts. It is well known 
that when engines of large capacity for the maximum 
indicated horse-power are run at low powers, the greater 
part of the power disappears in overcoming the initial 
friction. The cylinder liners, pistons, piston-rods, connect- 
ing rods, and shafting are made of steel—a material which, 
compared with iron, possesses qualities favourable to quick 
running; for the greater hardness and smoothness of 
surface much reduces the wear and tear, and the superior 
strength lightens the reciprocating parts. Steel cylinder 
liners have been used in the Navy for several years; a 
cracked liner is a rare curiosity, and the wear is taken by 
the softer spring ring of the piston. The pistons are of 
cast steel, dished; the spring rings usually of cast iron. 
With this dished shape, stiffness is the first consideration, 
and with proportions which give a weight about 35 per 
cent. less than the weight of a cast iron piston, the deflec- 
tion under a water test of twice the working pressure is 
found to be inappreciable. Steel liners and these light 
pistons permit the highest piston speed in horizontal 
engines of moderate dimensions without the use of tail 
rods or back guides.” 

It isa pity that no adequate discussion followed the 
statements we have just quoted. If these cast steel 
dished pistons, which resemble nothing so much as the 
pistons used in locomotives, are really so good, why is it 
that they have not found their way into the mercantile 
marine? Cracked pistons are well known in our high- 
speed ocean steamers. It will be remembered that the 
Austral broke two of her pistons on a single voyage to 
Australia, and rumour tells a similar story of recent 
Atlantic steamships. Again, Mr. Linnington is silent 
concerning valve gear; yet the valve gear of the high- 
speed engines is all important. On it may in a great measure 
be said to depend the immunity of the engines from break- 
down. When very heavy masses are caused to reciprocate, 
it is essential that these should be brought to rest 
gradually, and that as far as possible work should be done 
on some elastic material. It is necessary, therefore, that 
compression should be freely used, at least if the engines 
are intended to run for any considerable period with 
safety. Now it will be seen that the valve gear to be 
used in cruisers ought to be different from that used in 
high-speed mercantile vessels. In this last the link 
motion is employed, more for the purpose of handling 
the engines freely than for any other reason, and the 
point of cut-off is determined by a distinct valve. In 
cruisers the same arrangement appears to prevail, and it 
is certaih that the link motion will be worked in full 
gear when the engines are pressed ; but these are just the 
conditions under which the link motion gives little or 
no compression, and it would be iuteresting to know 
whether any inconvenience results, whether the engines 
thump at the high speeds but not at the low and whether 
the ings give trouble; concerning all this Mr. 
Linnington tells us nothing. It is, we know, too often 
assumed that if the piston and reciprocating parts of an 
engine are kept light it may be run at almost any speed. 
This is, however, only half the battle. Mr. Arthur Rigg 
was one of the first, if not the first engineer, who show 
that the valve gear which will answer for low speeds will 
not necessarily answer for high; and a masterly investiga- 
tion of the whole subject will be found in his treatise on 
the steam engine. We cannot find from Mr. Linnington’s 
paper that these things are at all considered by the 
designers of the machinery of our cruisers. We have no 
doubt that they are considered. The question remains, 
however, how much? 

The lesson taught by.the performance of the Riachuelo, 
described last year by Mr. Samuda, ought to bear fruit; it 
has yet to be seen whether it will or not. Mr. Samuda 
found it possible to combine superb form under water 
with heavy armour and guns, and he thus obtained a very 
high speed with a moderate indicated power. Mr. 
Linnington tells us, however, that in our own cruisers the 
proportion of indicated horse-power to displacement varies 
from 1? to 2}, while in our fast Atlantic steamers the 
power equals the displacement. In the Oregon and a few 
special steamers the horse-power is apparently about 
1} times the displacement. We say apparently, because we 
do not know what the actual ocean-going horse-power is, 
but the speeds of these steamers are very much higher than 
those of our cruisers. The promised speed of the new 
ships of this class is 17 knots, in practice it will be 
16 knots. The fastest ships we have afloat, in the Navy, 
are the Iris and Mercury, which have run at 18 knots. 
Such vessels as the Oregon are at least two knots an hour 
faster than the cruisers, although the full power of the 
cruisers is much greater per ton of displacement than that 
of the merchant vessels. This is due to the full forms of 
the hulls of the cruisers, and we have yet to learn why 
what answers perfectlyin the Riachuelo and the Esmeralda, 
Brazilian and Chilian war vessels, should not be found 
worthy of imitation in English ships. It may be inci- 
dentally remarked that the very high powers employed 
in recent additions to the Atlantic fleet are obtained by 
what would have heen regarded not long since ag excessive 





piston speeds. Thus the Oregon’s engines have developed 
at sea 13,000 indicated horse-power, with a piston speed 
of 768ft. per minute, revolutions 64, stroke 6ft. In the 
Umbria, on a measured mile light draught trial, with 
14,300 indicated horse-power, the revolutions were 70, 
and the piston speed was 840ft. per minute. The three- 
cylinder system has been generally used with these high 
speeds. 

A considerable portion of Mr. Linnington’s paper is 
taken up with the question of twin v. single screws. He 
is entirely in favour of the twins. He repeats all the old 
well-known arguments about the safety secured by — 
of propelling machinery, and so on; but he lays muc 
stress on Mr. White’s statement concerning trials which 
showed that for deep draught ironclads the twin screws 
had a propulsive efficiency 15 per cent. greater than the 
single screw. If this is really the case all round—that is 
to say, if it holds good of light draught or comparatively 
light draught vessels—it seems strange that the twin 
screw should not enjoy more favour than it does. Mr. 
Linnington, however, does not appear disposed to press 
Mr. White too far; his precise words are :—“In ing from 
these ironclads to the merchant ship we go froma full 
form to a much finer form, from a speed of 14} knots to a 
= of about 18 knots, and from two-bladed screws of 

e original Gritlith’s shape to four-bladed screws of a 
fuller form towards the tips of the blades. These differ- 
ences may affect the relative augments of resistance, the 
gains from the wake in the efficiency of the screws, and 
the lengths of the shaft tubes and brackets; but 18 per 
cent. isa large margin to draw upon, and the assumption 
that the same I.H.P. will propel the ship with either 
single screw or twin screws does not appear unreasonable.” 
It may be safely predicated that unless the twin screw 
can prove itself to possess very distinct economical 
advantages, it has no chance of extended adoption in the 
mercantile marine. Thus the question of most interest 
is, What system of propulsion will enable a stated number 
of tons of cargo to be carried furthest at a stated 
speed by a ton of coal? 


PPOOF TESTS OF IRON AND STEEL. 

THE extent to which iron or steel should be strained by 
testing it, when made up into a boiler, a small girder, a bolt, 
&e., has from time to time formed matter for debate amongst 
the most competent experts for a very long period, and 
still remains so to some extent, although a sort of general 
agreement has been arrived at that the test stress ought 
not to be less than one-third or more than one-half the 
ultimate strength of the matériel. Cases occur now and 
then, however, where a member of a structure tested 
before fitting in place to half the estimated ultimate 
strength, fails soon after it is put to work at, at all events, 
an estimated stress much below that to which it was 
exposed in testing. Such cases, though comparatively 
rare, cause, when they occur, perplexity in the minds of 
engineers, and shake their faith in the utility of proof 
tests. Such tests, in common with many other sources of 
information on things mundane, are valuable in proportion 
to the intelligence and soundness of judgment with which 
their results are considered. Because the subsequent 
behaviour of the material tested may, in stray instances, con- 
tradict the testimony of the test, it should not be con- 
cluded that tests are therefore altogether valueless. Such 
tests are of the highest importance, and much of the 
research devoted to the investigation of the chemistry, the 
molecular formation, and the effects of working upon iron 
and steel, has been brought about not only by the results 
of tests, but also by even the contradictions apparently 
visible about such tests. To paraphrase Euclid, conditions 
cannot be the same and yet be different one from another; 
and it is owing to the operation of this law that many of the 
seeming contradictions shown between the behaviour of 
iron in the testing machine and its subsequent performance 
in actual work are really, when intelligently considered, 
no contradictions at all. Theory is one thing, practice 
another—very much another frequently. The trial of a 
piece of iron or steel in a machine made with mathematical 
precision, the piece itself prepared with the greatest care, 
and the strain applied under very special conditions, con- 
stitutes, perhaps, the nearest known approach of practice 
to theory. The iron from which the sample has been 
taken is probably almost identical in quality with it, yet 
when worked into a girder, a crane jib, the rib or stringer 
of a ship, or other structure, it fails at what seems to be a 
much lower stress than should have sufficed to fracture it, 
simply because at the time other conditions are present. 

The real value of proof tests, as dealt with in commercial 
transactions or engineering work, is two-fold. First, 
they enable the engineer, by the process of analogous 
reasoning, to estimate chances pretty closely; to calculate 
from past 4 se even of the percentage of seemingly 
inexplicable failures, and to specify for a particular class 
of metal. He may specify on either of two systems—he 
may stipulate that certain mixtures of ores are to be used, 
that they are to be worked with certain fuel and in a 
particular way, knowing by experience that a certain 
process of manufacture will give material of corresponding 
nature ; or he may take the simple course of demanding 
material that shall endure a certain proof strain. Unless 
the engineer be what many otherwise eminent men are 
not, an expert practical iron worker by training, it is best 
for him to adopt the latter course; the adage that a little 
knowledge is a dangerous thing, is essentially applicable to 
iron or steel making. Those who mean to make good iron 
must devote all their time to the study of that subject 
alone. If an imperfectly informed person draw a speciti- 
cation stating a particular method of making his iron, and 
that it disappoints his expectations when brought to the 
testing machine, he cannot blame any but himself, he 
must abide by his bargain. Having taking the premises 
of the transaction into his own hands, obviously he must 
stand or fall by the results. Where he leaves the premises 
tothe iron maker, simply demanding a certain result, the 
maker has to bear the risks. 

The second use of tests is really to enable business to be 
done at all. We have not yet reached the stage where the 





iron maker is called on to warrant the working endurance— 
the life insurance in effect—of the stuff embodied in a roof, 
bridge, or ship, steam boiler, or railway axle. Perhaps by- 
and-bye a system of life insurance, at least for railway 
axles, whether plain or cranked, may come into practice, 
and its introduction might have Peer f results; but all that 
is in the future. If an engineer wants iron, it is obvious 
that some intelligible and simple definition of quality must 
be used, and the subsequent yn of the material is 
another matter. The real point for the users of iron or 
steel to consider is how best to prolong the life of either; 
and the method in which either is called upon to perform 
its work enters as intimately into the question as do the 
laws of health and sanitation into that of the duration of 
animal existence. Iron will, it may be almost certainly as- 
sumed, have avery prolonged life if exposed to statical strains 
alone well within its elastic resistance. In a long con- 
tinued state of repose under stress it perhaps gradually 
becomes crystalline, but with nothing like the same 
rapidity as when exposed to vibration. That the 
natural tendency of iron is to from a fibrous toa 
crystalline state is well known, and the process of transi- 
tion is rapid in proportion to the amount of vibration 
brought to bear upon it. Fairbairn’s famous experiments 
on rods and bars exposed to exceedingly moderate stress 
while at the same time struck rapidly by a revolving cam, 
with the resulting speedy fracture of the bars, are familiar 
to most men who have given any thought or attention to 
the subject. These experiments are borne out every day, 
especially on railways. 

In order to remedy a defect its cause must first be 
sought. We will take axles of railway wagons and pro- 

lier shafts as two examples. In both these examples we 
1ave vibration attending on their use, though different in 
nature; in the axle the vibrations are short, sharp, and 
incessant, in kind not very unlike that caused by Fair- 
bairn’s cams; the result is also the same, though longer 
deferred. In respect to securing the endurance of axies, 
two parties are obviously concerned—the maker of the 
material and the user of the axle—and both are respon- 
sible in the matter. We must candidly express the 
opinion that the axle makers have done far more to give 
the public immunity from accidents due to broken axles 
than have axle users. Of the two horses drawing the 
coach, one does, we will not say more than his share; he 
does his utmost, however, and no stone is left unturned, 
no expense spared, no device neglected by our iron and 
steel makers, to produce unbreakable axles; but we may, 
and do say, that axle users, and especially private wagon 
owners, have done nothing on their side of the pole to 
draw the coach. Wagon axles are titted now as they were 
forty years since; no attempt at improvement, no etfort to 
diminish vibration has been, or is being, made. The springs, 
the only deadeners of shock attempted to be used, are little 
better than a name. They are too rigid. They do not 
possess enough elasticity to be long-lived even themselves, 
and their preservative influence upon axles is almost 2/. 
What we have said of axles applies equally to propeller 
shafts. Makers of these use every effort to produce sound 
shafts, but marine engineers, like railway men, stir 
not to improve the conditions of the working of these 
shafts. Railway men, indeed, go through the form of 
introducing shock deadeners, but marine engineers do not 
even this; and it is idle to make tests, obtain certain 
material, and then put that material to work under con- 
ditions that daily experiences prove to be faulty in the 
extreme. 





THE NEW SLIDING SCALE IN IRON MINING, 

As the notice that has been given for the termination of the 
sliding scale in the iron trade in Cleveland has been admittedly 
given in order that it may be amended, it is interesting to 
notice the course of the trade under the scales that have ruledin it. 
It is well known that the realised selling price of pig iron is the 
determinator of the extent of changes in the wages of the iron 
miners and of others. The price of pig iron fluctuated a 
good deal under the first scale, but from about the middle 
of the year 1881, the average realised price advanced sharply 
from 36s. 9d. to 43s. 6d. at the end of the third quarter of 
1882. From that time to the present it has fallen, though not 
regularly, and at the present time it is nearly 9s, less than the 
last-named figure. It should be noticed that the price is not, as 
with the coal, the price realised for the whole of the produce— 
it is the average realised price for one quality of iron, though 
that is probably as good a basis from which the movements of 
the scale are to be taken as any. But as yet the miners have 
benefited by the sliding scales, and though the greater rapidity 
of the movement—the quicker “ sliding,” that is—makes the 
scale tell against the miners in a falling market such as the 
present, yet that would be compensated if the market were to 
turn, or rather when the market does turn. The last scale 
was settled on when the course of trade was much more un 
certain than it now is—for there had been a partial revival 
which some thought and most men hoped would prove enduring, 
We have, however, now come to a time when the range of prices 
is so low that a change will be brought about by the necessary 
reduction of the output by firms which cannot very readily pro- 
duce at so low a rate, and it would be therefore unadvisable to 
lessen the rapidity of the movement of the scale, for in that is 
the adjustment to the changing circumstances of the trade that 
makes it really valuable and useful. 


THE MINERS’ STRIKE. 


Arter a fortnight’s stoppage of the leading pits of South and 
West Yorkshire, there are a few indications that the men are 
turning their eyes once more to the pithead. At Thorncliffe, 
which is usually regarded as the key of the situation, the 
phalanx of 3000 pit hands has been broken by the return of 
some 250 to work on the masters’ terms. There is little doubt 
that more of the Thorncliffe colliers, if they were not deterred 
by fear of their companions, would join the minority who have 
again descended the pit ; but having pledged themselves to stand 
by the decision of the Rotherham Conference to resist the 
reduction, they think they cannot well give way. Whenever 
signs of yielding manifest themselves, a “ demonstration” is 
arranged for that locality, and the Union leaders present them- 
selves to “ fix” the men in their determination. Thus, it came 
about that a mass meeting was arranged for Thorncliffe last 
Monday, and with a lively recollection of twelve years ago, 
when the military had to occupy the district, the West Riding 
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police made elaborate arrangements to prevent disturbance. At 
Thorncliffe, as at Denaby, fortunately everything passed off 
peaceably. The coalowners everywhere decline most emphatically 
to make any concession, They point out that though the pro- 
duction of coal from the pits set down is about 1,000,000 tons per 
month, yet coal is not generally much altered in price, and sup- 
plies are freely obtainable from the coalfields of neighbouring 
counties. They also urge that the state of trade accounting 
for the diminished output—4,000,000 tons—stated in the 
Government returns of last year, still exists, and in a more 
aggravated form. Pig iron decreased by 960,000 tons, involving 
a decreased consumption of at least 2,000,000 tons of coal. The 
production of puddled bar for the same period was 500,000 tons 
less ; steel ingots, 250,000 tons less ; steel rails, 313,000 tons 
less ; shipbuilding, 400,000 to 500,000 tons less, All these 
serious decreases caused corresponding diminution in the con- 
sumption of cval. Even the railway companies show a 
diminished amount received for.carriage of goods and minerals 
alone of £850,000, which in itself also implied a decreased con- 
sumption. All these facts are kept from the knowledge of 
the miner by his chosen orators, and when stated by the 
employers are, it is feared, regarded as mere inventions of that 
hereditary enemy, the capitalist, to injure the interests of his 
long-suffering victim—labour. But they are hard facts, which 
cannot be ignored in the calculations either of capital or labour. 








LITHRATURE. 


Descriptive Mineralogy. By Hitary Bavermay, F.G.S., Asso- 
ciate of the Royal School of Mines, (‘Text-books of Science.) 
Longmans, Green, and Co, 1884. 

A.rnoucn good manuals of mineral in the English 

language have been published in America during the last 

few years, they have generally been too comprehensive to 
be used with advan by the majority of students, while 

in this country Brooke and Miller’s “ Mineralogy” is a 

work far in advance of ordinary science classes. In books 

of this description the beginner, even if he should have 
mastered the rudiments of crystallography, finds, when 

he enters upon the descriptive branch of the subject, a 

vast series of mineral species, all of which are described, 

as a rule, in equally large type. This impartiality for any 
particular mineral, or group of minerals, on the part of the 
printer is consequently a source of great perplexity to him, 
and feeling his inability to grapple with the host of facts 
set before him, and failing to realise which are the species 
most necessary for the purposes of preliminary study, it is 
not surprising that he should throw up the subject alto- 
gether, or else betake himself to some of the smaller 
mineralogical text-books. This certainly is the course 
which should naturally have commended itself from the 
first; but if we turn to the little text-books which have 
been published in this country, and which did their work 
more or less efliciently in their day, we find that few, if 
any, of them have been brought up to date; and as 
mineralogy is an ever-growing science, it is evident that 

there is still not merely room, but an absolute need, for a 

small and trustworthy text-book which shall present the 

leading facts of descriptive mineralogy in a concise and 
instructive manner. This defect in our literature is now 
greatly remedied by the two volumes written by Mr. 

Bauerman, the first of which—“ Systematic Mineralogy” 

—has been for some time before the public. The second 

volume—“ Descriptive Mineralogy ”—is exclusively devoted 

to the description of a large number of the mos‘ important 

and interesting minerals, well selected, and embodying a 

ont amount of information, which is given in a concise 

orm. 

The classification adopted is that used in the second 
edition of Rammelsberg’s “ Mineral Chemie.” The dif- 
ferent groups are headed by short prefatory remarks, indi- 
cating the chemical and crystallographic characters 
common to the minerals which constitute each group. 
The isomorphous relations of the various species are care- 
fully noted, and in this respect the book is more useful 
than any which has yet been published in this country. 
The minerals constituting important ores are especially 
well described, while the augite-hornblende, mica, and 
felspar groups are judiciously treated, due regard being 
given to the views of Tschermak, Des Cloizeaux, Bauer, 
and other recent observers. Evidence of careful reading 
is to be found in most parts of the volume, coupled with 
much discrimination in rejecting unimportant points, and 
recording only the most interesting and essential facts, 
including useful notes on the optical properties of many of 
the minerals described. The descriptions are not supple- 
mented by long lists of localities, although the principal 
namesare given, but many valuable notes are added in rela- 
tion to paragenesis and the mode of occurrence of the 
minerals, On this branch of destriptive mineralogy the 
author is unquestionably one of the greatest living autho- 
rities, his extensive acquaintance with the chief mining 
localities, both at home and abroad, enabling him to deal 
with the subject in a masterly way. 

Two systems of crystallographic notation are employed, 
Miller’s and Naumann’s. the corresponding symbols being 
placed side by side. The figures of crystals are well 
engraved, and are interspersed with the text relating to 
them. The st seemed characters of the minerals are as 
a rule very clearly given. 

As is usual in first editions, there are errors which 
sometimes take the form of omissions, We might, for 
instance, reasonably expect to find descriptions of the 
minerals glauconite, chrysocolla, &c., but they are not 
named ; while several new and interesting species, which 
find no place in the book, might also have been described 
with advantage. 

Curious slips likewise occur here and there. Thus on 
page 2 we find specific gravity, colour, and streak, placed 
under the general heading of “Structure.” On page 203, 
the crystals occurring in the mica of Pennsburg are 
described, as in the fifth edition of Dana’s system, under 
the name “magnetite,” although it is now known that 
they are specular iron. 

A few other errors might be pointed out which will 
doubtless disappear when a fresh edition is printed, and 
when it would also be well that several invulved sentences 
should be rendered in clearer language ; but, taking it all 
jn all, it is unquestionably the best little text book on 








descriptive mineralogy which has yet beeu printed in 
England, and it is to be hoped that the time is not far 
distant when revised editions both of this and its com- 
panion volume will be found in every science school 
throughout the country. 








THE TELEPHONE AND TELEGRAPH WIRE 
QUESTION. 


RE-ASSEMBLING after the Easter holiday, the Select House of 
Commons Committee on this subject again proceeded with their 
inquiry, passing from the evidence in favour of telephone and 
gm authorities, to the views of the public as represented 
by local authorities, 

Mr. G. N. Johnson, chairman of the City Commissioners of 
Sewers, being the first witness on this aspect of the question, 
said he had come to the conclusion, after paying considerable 
attention to the matter, that legislation was now greatly needed 
for the control of telephone and other wires. He quite felt that 
it would be better and safer to have all these wires underground, 
but he feared the difficulty of enormous cost would render that 
plan quite impossible. But, looking to the different condition 
and action of telegraph and telephone wires, it might be found 
desirable to lay the former below ground and the latter over- 
head. Supposing the heavy cost of putting wires underground 
to be incurred, it would, he feared, be too heavy for the company 
at the outset, and he thought the Public Works Loan Commis- 
missioners might advance the money for that purpose and recoup 
themselves by means of rentals. Certainly charges such as this 
ought not to be imposed on ratepayers. In regard to the control 
of wires, Mr. Johnson advised that it should be entrusted to the 
street authorities, but he would not give them too much dis- 
cretion, deeming it better that Parliament should define some- 
what closely the method in which, and the conditions under 
which, wires should be carried underground. The local 
authorities could then see that the Act was obeyed; and they 
could also make bye-laws appropriate to their respective locali- 
ties, these bye-laws being subject to the approval of the Board 
of Trade. It would be desirable that as far as possible there 
should be uniformity of bye-laws. Referring specially to the 
City, Mr. Johnson deprecated the construction of subways, 
chiefly because of the immense cost; and he suggested that 
telephone wires, like telegraph wires, should be laid down under 
the kerb stones. At the present time the overhead wires were 
so numerous and close in the City that serious danger might 
arise in the event of a heavy storm of wind or snow, but there 
were scientific reasons for keeping telephone wires above ground. 
That being so, he suggested that to diminish the danger from a 
great accumulation of wires overhead, the telegraph wires 
might be placed underground. Great as the danger might be 
from these wires, he was not, so far, aware of any serious acci- 
dent having occurred. 

Lieutenant-Colonel Heywood, the engineer of the Commis- 
sioners of Sewers, followed on the same side, but in some re- 
spects he differed from the Chairman of the Commission. He, 
too, regarded with alarm the increase in the number of wires 
overhead, which he declared had already become a public 
nuisance. In illustration of this view he stated that there were 
320 wires crossing Moorgate-street, 312 over Coleman-street, 
240 over Leadenhall-street, in a distance of only 1414ft.; 160 
over Fenchurch-street, in a length of 1700ft.; eight cables and 
408 wires over a length of 2000ft. of Queen Victoria-street ; 
while at Ludgate-circus there were two cables and 142 wires. 
Again, there were six cables and seventy-four wires across 
King-street, Cheapside, seven cables and 360 wires over 
Cannon-street; and in many other streets in the City 
there were as many as 1200 to 1500 wires to the mile, the 
mean average for the City being about 1000 wires to the mile. 
In fact, they were so numerous that in some places they seemed 
to diminish the light. As the population and business grew so 
these wires would be apt to increase, and he contended that the 
public ought not to be exposed to the danger and other disad- 
vantages arising from these wires. It was true that hitherto 
there had practically been no accidents, but it was to be remem- 
bered that most of these wires had not been up long enough to 
have deteriorated much from the action of the atmosphere. 
Putting all these wires under the ground would no doubt be an 
enormously costly undertaking, but that was a matter for the 
companies to settle for themselves, and he did not anticipate 
that that would be fatal to the development of the telephone. 
But be that as it might, the public interest demanded that the 
wires should be placed underground, and the expense 
must be put up with in this matter as in other enter- 
prises, By-and-bye it was probable, he thought, that roomy 
subways would have to be constructed in which to place 
telephone, telegraph, and electric lighting wires, pipes for 
various purposes, pneumatic despatch and pneumatic clocks, 
tubes. Should that become necessary, perhaps the local autho- 
rities would build the subways, and repay themselves by a 
rental] for the use of the subways. Such subways, he appre- 
hended, would cost something like £40,000 a mile. On this 
point, Sir James McGarel Hogg, a member of the Committee, 
stated incidentally that the Metropolitan Board of Works were 
in favour of subways wherever they could be made, and 
intended to construct such a subway under the new street from 
Charing Cross to Tottenham-court-road. It would not be 
worth while, the witness added, to go to that great expense 
simply for the sake of telephone wires, but it would be if all 
wires, pipes, and tubes were laid in the subways, and such sub- 
ways would be practicable enough even in the crowded streets 
of the City, if the cost and inconvenience of making them were 
submitted to. Finally, Lieut.-Colonel Heywood recommended 
that the general regulation of these undertakings should be left 
to the Board of Trade, the several local authorities supervising 
the actual execution of the work ; and that, as a safeguard for 
the public, the heaviest penalties should be provided, and the 
companies be made liable for damage through accidents. 

Mr. Francis Hayman Fowler next came forward on the same 
branch of the inquiry, in his capacity as Deputy Chairman of 
the Metropolitan Board of Works. He explained that that body 
had no statutory powers regarding the erection of wires, and 
they felt that as telephone companies were now seeking further 
powers, the whole matter ought to be put under some general 
law with a view to control by central authorities. The tele- 
phone had now become a public necessity, and therefore should 
be encouraged, under certain conditions and restrictions. To 
the central authorities he would give the power of making bye- 
laws, and of granting licences, after the proposals had been 
examined and reported upon. In London such central authority 
should apply to the whole metropolitan area equally. The bulk 
of the overhead wires in London belonged to the Telephone 
Companies, and their great and rapid increase had been a cause 
of much anxiety to the road authorities in regard to the public 
safety. Therefore it was necessary to create some more effective 
means of public control, and to make the law on the subject 
clear. He belieyed that the danger from these overhead wires 





had been exaggerated, and proper supervision would make it 
almost unappreciable. Therefore he did not consider it neces- 
sary to insist on the wires being laid underground; and 
although, no doubt, that’would be the best system, the great 
expense would make it commercially impossible. 

Following up the consideration of the subject from the point 
of view of local authorities and public interests generally, the 
Committee examined at their next sitting Sir Arthur Hobhouze, 
a member of St. George’s Vestry. He explained that he came 
forward at the request of this vestry, and informed the Com- 
mittee that the vestry had no jurisdiction over wires unless and 
until they formed a public nuisance. Some of the metropolitan 
vestries desired that they should have the control of these wires, 
but his vestry had not aimed at that power. They felt that 
there ought to be some method of public authority over the 
wires, but as to what sort of control there should be considerable 
difference of opinion existed. They did not propose that the 
vestries should have a power of vetw upon the erection of wires, 
but they still thought that the laying and maintenance of wires 
should come under local control. They had passed resloutions 
recommending the creation of some central authority who should 
decide whether wires should be laid down ; that such central 
authority should be the Metropolitan Board of Works, or the 
Board of Trade. By the Electric Lighting Act of 1882, it was pro- 
vided that no line along, over or across, a street should be erected 
without the consent of the local authority; and the Act also gave 
an absolute veto to the vestries, but they had no jurisdiction until 
the wires became a public nuisance or annoyance. He advo- 
cated power being given to central authorities to make bye-laws, 
but advised that the vestries should have control in regard to 
construction and maintenance and supervision. At the same 
time he believed it might be impossible to attain uniformity of 
bye-laws and regulations, because of the varying circumstances 
that might exist as to whether wires should be overhead or 
underground, and as to other considerations. To illustrate the 
differing powers to be conferred, Sir A. Hobhouse suggested 
that while a telephone company might have power to lay wires 
from Westminster Bridge to Paddington Station, the centra’ 
authority should be empowered to prohibit wires being erected 
in overcrowded places. Such wires as there were in the St. 
George’s district had not caused any damage, but if they did 
threaten such danger, the vestry could not interfere unless the 
wires became a public nuisance. 

Mr. Charles Mossop, chairman of the Electric Lighting Com- 
mittee of the Chelsea Vestry, next gave evidence, urging that 
power and authority over these wires should be given to district 
boards and vestries. He declared that the present dual authority 
of the metropolitan vestries and the Metropolitan Board of 
Works was inefficient, and caused difficulty and delay. His 
vestry had passed a resolution declaring “that the authorities to 
sanction the laying of telephone wires in the metropolis should 
be the vestries and district boards, and not the Metropolitan 
Board of Works, and that the dual authority suggested by the 
Metropolitan Board of Works has already proved inefficient, and 
that it leads to great difficulties and causes delay.” That 
resolution was sent to all the vestries and district boards, 
and up to that morning they had received fifteen replies, and 
thirteen were in favour of this resolution. The local 
boards must necessarily know a great deal more than the 
Metropolitan Board of Works, because they had so many 
local officers and inspectors, while the Board of Works 
had only one; and, as a matter of fact, the Electric 
Lighting Act of 1882 had laid it down that under no circum- 
stances should the Metropolitau Board of Works be the local 
authority. Another consideration was that the large cities and 
towns in the provinces would be very unlikely to consent to be 
placed under, and have to appeal to, the Metropolitan Board of 
Works. Upon this point some observations were made by 
members of the Committee, and eventually the chairman said 
it was clear that there would have to be different courts of 
appeal for London and the provincial towns. 

Mr. Mossop, continuing his evidence, said he should object to 
the Metropolitan Board as the appeal tribunal, because that 
would be in opposition to the principle laid down by the 
Electric Lighting Act, and because that system would involve 
arbitration, which, in the case of a dispute between two vestries 
such as St. George’s and Chelsea, would lead to a partial 
tribunal through their not having an equal representation 
on the arbitration. In a report he had drawn up—as chairman 
of the Electric Lighting Committee—upon the Bill of the 
United Telephone Company, he had pointed out that as that 
measure provided ample powers for examining and testing 
wires, these wires could be erected overhead without danger to 
the public. Therefore, and considering also that the cost of 
underground wires was about £350 per mile as against £10 for 
overhead wires, he thought the local authorities might sanction 
overhead wires under such restrictions as might be necessary for 
the public safety. 

Mr. Greenwell, a member of the Marylebone Vestry, described 
a report which had been submitted by the vestry to other 
vestries and accepted in principle, and which declared that no 
existing authority that could be created would be better 
qualified to govern and control wires than the existing authori- 
ties, because they were the only authorities by whom the streets 
were governed ; and, further, that the of Works should 
be the Court of Appeal in the event of any dispute between the 
telephone companies and the local authorities. If, however, 
Pariiament should object to the Board of Works for appeal 
purposes, then the vestry would favour the Board of Trade as 
the alternative; and whichever it was, the decision of the Court 
of Appeal should be final. 

Mr. Bird, on behalf of the Fulham District Board, expressed 
himself in favour of placing the control of the wires in the dis- 
trict boards, the central authority being the Board of Trade. If 
overhead wires were allowed, then tiiey should be tested and 
inspected by the officers of that department, and should not be 
used until such inspection had taken place. The companies 
would, of course, bear the expense, as the undertakings were 
for their profit and advantage. 

Mr. Adams, a member of the Islington Vestry, gave preference 
to the Board of Trade rather than the Metropolitan Board as 
the court of appeal. 








THE Royat ScorrisH CORPORATION—WILLIAM TEMPLETON.— 
Most engineers remember the name of William Templeton, and 
feel indebted to that author for help obtained from ‘‘The Mill- 
wright’s and Engineer’s Pocket Companion,” and ‘‘ The Engineer’s 
Commonplace Book.” ‘We regret to learn that the daughter of 
this well-known engineering writer is, in her sixty-sixth year, in 
impaired health and circumstances, and thus unable to support 
the very aged mother who is dependent upon her. The favour of 
the votes of the governors and subscribers of the Royal Scottish 
Association is therefore earnestly sought on behalf of Miss 
Templeton, as a candidate for the £12 pension at the election on 
the 28th inst. The case is very strongly recommended by severa} 
well-known engineers, ; v's ; 
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THE LA TARDES VIADUCT, MONTLUCON AND EYGURANDE RAILWAY. 





THE VIADUCT DE LA TARDES. 

Tue chronicles of failures or accidents are not less 
instructive in engineering matters than in others, as the 
following account will show:—The railway from Mont- 
lugon to Eygurande, constructed by the State engineers, 
crosses the valley of La Tardes near d’Evaux (Creuse). 
At the place chosen for crossing it by means of a viaduct 
the gorge is deep and steep. The line passes at a level of 
913m. (299°46ft.) above the river, and the viaduct is 
250°5 m.—Figs. 1 and 2, p.318—in length. Tosupport the 
viaduct girders, advantage was taken of the form of the 
valley sides, and on the right bank of the river a pier of 
only 48°02 m. at a distance of 69°45 m. from the abutment 
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was built, and on the left bank a pier of 59°95 m. in height 
was built at the same distance from the abutment on its 
side. These two piers are 104-55 m. from centre to centre. 
Piers and abutments are of the hard granite which con- 
stitutes the valley of La Tardes. The facings are in 
hammer-dressed work—moellon @ bassage—and the caps in 
free-dressed stone. Some service bridges supported by 
simple scaffolding connected the piers in construction to 
the sides of the gorge. As the piers progressed these 
bridges were raised so as always to bring the materials to 
the work. At the top the piers measure 45m. by 8m., 
the batter being 1 in 10. The abutments 
are in form a rectangular mass 14°5 m. 
by 9°4m. and 173 m. in height, and with 
a projection 1°5 m. wide to carry the girder 
ends. 

The road is supported on two large 
girders of light iattice construction, with ' 
vertical connections between top and ‘ 
bottom members—Fig. 3. The central ; 
span is 100°05m., and each side span ‘ 
69°45 m. The two girders are 5°5 m. ‘ 
centre to centre, and are 83 m in. } 

{ 


depth, the depth being thus about Luepagicd,.. oa 


one-twelfth the central span. The top 
and bottom flanges or members are built with two 
widths of plates 0°4 m. wide and of varying thicknesses, and 
with two vertical plates each ‘800 m. wide, as shown at 
Fig. 3, and 0°42 m. apart, connected to the flange plates 
with angles 0°1x0°1x0012. The trellis consists of two 
series of bars at an angle of 45 deg. They are chiefly of 
single-backed angle irons, and are fixed to the inside and 
outside of the vertical plates of the top and bottom mem- 
bers. They are at frequent intervals tied together by short 
lates. The two girders are tied together by double- 
ked angle struts, as seen in Fig. 3, page 318. The 
girders rest on the left bank abutments, with the rolling 
supports seen in Fig. 4, and on the right bank abutments 
by means of fixed supports, two of these being used 
under each girder, with a view to reducing the length of 
the bearing, but it was not found advisable to do this, as it 
ae that only the one or the other came fairly into 
play. 

Owing to the height of the bridge it was decided to 
launch the girders from the right bank. The viaduct 
being situated at the intersection of two valleys, the line 
is built on a sharp curve at the ends of the viaduct, and 








this made either the construction of staging or launching 
of the complete structure difficult. For the loan method, 
a cutting had to be made in the rock of the bank long 
enough to build 40 metres ata time. The central span 
being 10005 m. in length—329ft.—was longer than had 
ever been launched in this way. To diminish the over- 
hang as much as possible, an advance part was constructed 
of 30 m. in length—see Fig. 5 above—and a stage projecting 
was built on the left pier, as alsoshown above. The open- 
ing was thus reduced to 60m. The advance section was 
made up of parts which afterwards formed the right abut- 
ment end of the girders. It was temporarily put together 
with part only of the members, so as to be light, and was 
stiffened by means of wood. The apparatus for launching, 


as used by MM. Eiffel et Cie., usually consists of a strong 


frame resting on pivots. On the frame are two rollers | 


0°5 m. in diameter, one of which can be turned by means 
of a ratchet wheel. In this case, however, six pairs of 
rollers were used under each girder, to increase the 
number of points of support for the girders, which were 
of unusual weight. Each pair of rollers was separately 
mounted, so that the whole on the pivotted frame received 
an equal weight and gave equal support, and to make this 
adjustable one pair was mounted so as to be adjusted by a 
weight at the end of a lever. 
Fig. 9 
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An accident in the launching took place on the 26th 
January, 1884. Part of the structure had already been 
launched—the position of the girder approaching that 
shown in Fig. 5—when a hurricane occurred. A project- 
ing part, 53 m. in length, overhung the pier, and but 
37 m. had to be crossed to reach the projecting stage on 
the side of the other pier. The wind in this valley is often 
very violent, and hadin February, 1879, blown wagonsoff the 
line between Montlugon and Gannat. Theviaduct had with- 
stood very heavy gales during the 24th and 25th, but on 
the night of the 26th and 27th the hurricane precipitated 
the whole superstructure into the ravine. No one was 
hurt, and the workmen living 200m. from the work 
heard nothing of it. In the morning they found that a length 
of 132 m., and weighing 142 ray be gone into the ravine 
from a height of 60m. Various explanations of the accident 
were offered, but the more likely one seems to be that, 
under the action of the heavy wind varying in force, the 
overhanging part acquired some pendulous motion and 
ually moved, so that instead of the rollers being 
irectly under the vertical plates forming the sides of the 
box-shaped bottom flange or member, they reached the 
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outer part of the bottom plate, when, owing to the great 
weight of the overhanging part, the bottom plate was 
deformed, and that movement was initiated which the 
force of the wind completed. 

(To be continued.) 








THE LONDON ASSOCIATION OF FOREMEN’{ENGINEERS AND 
DRAUGHTSMEN.—The thirty-second anniversary festival was cele- 
brated bv a banquet on Saturday, the 18th inst., at the Cannon- 
street Hotel. Sir Philip Cunliffe Owen presided, and he was 
supported by Viscount Enfield, Sir Andrew Clarke, Admiral 
Arthur, Mr. Woodall, M.P., Mr. John R. Ravenhill, C.E., and 
other distinguished gentlemen. The gathering was remarkable for 
its comparative s ness, and the total absence from it of engi- 
neering employers, It was matter of comment that of the fourteen 
honorary stewards named on the pro- 
gramme only two were present, and 
that the name of Mr. Joseph Newton, 
who was for nearly a quarter of a 
century President of the Association, 
and who sat at the table on Saturday, 
was not included in the list of toast- 
proposers or responders, 

NAVAL ENGINEER APPOINTMENTS.— 
The following appointments have been 
made at the Admiralty :—Thomas Wil- 
liams, engineer, to the Iron Duke; 
William Lennox, engineer, to the Indus, 
additional; William H. Pippett and 
Frank R. Stuttaford, assistant engineers 
to the Iron Duke; J. H. Brettell, chief 
engineer, to the Northampton ; and D 
= E. Smith, chief engineer, to the Presi 
dent, additional; Charles M. B. Dyer, engineer, to the Asia, as 
ay ; Albert E. Cox, engineer—acting—to the Himalaya; 
John Joh , chief engi , to the Conquest; J. J. Finch, chief 
engineer, to the Orion; James Jessup, chief engineer, to the 
Thunderer; O. G. Egan and James Sherivell, engineers, to the 
Thunderer ; J. J. Frost, engineer, to the Conquest; William Irwin, 
engineer, to the Jackal; R. 8. G. Norgate, engineer, to the Orion; 
H. B, Clatworthy, gi , to the A dra, additional, for the 
Orion; Richard Phillips, assistant engineer, and H. J. Coad, 
acting assist. eng., to the Alexandra, additional, for the Thunderer. 

New Evxctric ILLUMINATED CLock D1ALs.—Considerable addi- 
tions are about to be made to the General Post-office, Melbourne 
Victoria, and amongst other items we note the following:—The 
upper portion of the clock tower will be taken down, and it will 
then be raised till its total height reaches 188ft. The present 
illuminated dials, which are much too small to be of any practical 
use, will be dispensed with, and four new skeleton dials, each 
about 13}ft. diameter, will be provided, the centre of the dials 
being about 132ft. from the ground. A new feature will be intro 
duced in connection with these dials. They will be made of cast 
iron, and will have hemispherical recesses so spaced as to mark the 
hours in place of the usual figures. These will be nickel-plated 
inside so as to reflect the sunlight and form bright points in the 
day time, and in these cups incandescent electric lights will be 
placed, whilst similar lights of smaller size will be arranged in a 
close row along each of the hands, It is anticipated that this 
arrangement will make it possible at night to tell the time by this 
clock at a great distance. The work will be carried out by the 
Department of Public Works, under the direction of Mr. Poter 
Kerr, architect of that Department. 

LIVERPOOL ENGINEERING Socrety.—A meeting of this Society 
was held on the 15thinst. at the Royal Institution, Colquitt-street, 
Mr. W. E. Mills, president, in the chair. A paper by Mr, Charles H. 
Darbishire, A.M.I.C.E., on ‘* Quarrying and the Preparation of 
Setts,” was read by the author. The paper commenced by point- 
ing out that the term “‘ quarry ” meant, primarily, the place where 
the stone was hewn and squared, whereas now it means the place 
where it is won from the rock, and not necessarily where it is squared. 
Attention was called to the fact that the dressing of stone, as far as 
is known at present, was probably one of the first accomplishments 
man possessed when the race e distinctly human, and that 
in every age quarrying stone and working it up to serve a useful, or 
even merely an ornamental purpose, has always been one of the 
leading industries. At the present day, when traffic has become 
concentrated into comparatively narrow streets of cities and towns 
| to the extent it has done, exceeding frequently 200,000 tons per 

yard width of street per annum, the preparation of stone for paving 
| to meet the exigencies of the case is of the greatest importance. 
| The quarry described is situated at Penmaenmawr. The system 
| adopted was fully dealt with, the various duties of the different sets 
| of men being carefully gone into, Examples of the tools in use 
| were exhibited, and they appeared simple enough in themselves, 
| but it was “ye that the art lay in using them skilfully. The 
| paper concluded with a brief comparison of the system practically 

in force throughout North Wales with that under which quarrying 
| a8 carried on in the large quarries of England. 
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THE EQUITABLE DUPLEX HAMMER. 


We illustrate by the accompanying engraving 
an American hammer, the invention of Mr. 
Ed. B. Meatyard, C.E., Lake Glenna, Wis., 
U.S.A. The object is to off-set the weight 
and velocity of one ram with the momentum 
of the other, to graduate equitably a series 
of blows on a die forging, as the nature of 
the metal uires. “In other words,” 
says Mr. Meatyard, “as the impact on one 
side of a forging varies in intensity, I provide 
for it to vary in like ratio on the other side. 
To this end the density and elasticity is the 
same in both rams, so they will vibrate in the 
same rhythm as they meet to strike the inter- 
posed mass of metal. Neither ram can move 
in either direction without a corresponding 
movement of the other ram in an opposite 
direction. 

“For the working of any die forging where 
a high degree of toughness is sought with 
elasticity, it seems necessary to hold the first 
blow well in hand, and to augment successive 
ones as the metal under treatment gets harder. 
To accomplish this I provide a differential cut- 
off to vary the influx of steam, as well as to 
obtain any degree of cushion from the ex- 
haust. It has two pistons in its cylinder, one 
for each ram, and to secure a better control 
of the tool, the steam cylinder has indepen- 
dent steam and exhaust valves, with suitable 
gear to operate them separately. 

“This hammer is particularly intended for 
trueing up the parts of steel car wheels with- 
out the aid of lathework. The parts must 
first be liquid forged or otherwise roughed out 
to approximate form. It will not work irregu- 
lar masses. An air cushion on the bed-plate 
meets the recoil ; a second one over all meets 
the vis inertia of the upper piston trappings 
as each blow is made. 

“It must be obvious that the reason why 
the well-known drop hammer, or the better 
known Nasmyth steam hammer, cannot do 
the class of work for which this hammer is de- 
signed, so as to produce a homogeneous and 
uniform output, lies in the fact that a die 
forging cannot always be turned over to get 
the effort of the dynamic inertia of the moving 
ram on both sides alike. For my hammer the 
lower ram carries the forging, and, for that 
reason, should be slightly the lightest. It 
provides the only means for producing light, 
braced, tough, hard, and elastic car wheels at 
reasonable cost.” Has Mr. Meatyard ever heard 
of Mr. Ramsbottom ? 








THE ROYAL INSTITUTION, 


Last Friday night Professor 8S. P. Langley, 
of the Allegheny Observatory, lectured at the 
Royal Institution on “Sunlight and the Earth’s 
Atmosphere,” Sir William Bowman, F.R.S., 
presided. Professors Tyndall, Frankland, 
Dewar, and others were present, and the attend- 
ance was large. 

Professor Langley explained that his experi- 
ments at the top and bottom of a high moun- 
tain had proved that the ultra-red end of the 
solar spectrum is much longer than previously 
supposed, that the colour of the sun is probably 
blue or bluish-white, and the colour of the 
earth’s atmosphere somewhat orange; that 
the power of the solar radiation has been 
hitherto underestimated, and that the absorp- 
tion of the atmosphere is nearly double that 
previously supposed, These results of his 
were generally known before his arrival in 
this country. He exhibited his celebrated 
bolometer for measuring extremely feeble 
variations in heat, but performed no experi- 
ments with it, on the ground that they would 
take up too much time. He also projected on 
the screen a sectional diagram of the apparatus 
he used, but did not describe it, on the ground 
that a description would not interest the 
listeners. In fact, he altogether underesti- 
mated the culture of the auditory before him, 
told them almost nothing they did not know 
before he began to speak, but gave some 
entertaining descriptions of mountain and 
desert scenery, forming a lively, popular lecture 
which much amused those present, and left them 
about as scientifically wise as they were before. 

On Friday, March 20th, Professor A. W. Riicker, M.A., F.R.S., 
lectured at the Royal Institution on “ Liquid Films—a Soap 
Bubble.” Sir Frederick Bramwell, C.E., F.R.S., presided. 

Professor Riicker said that the ordinary molecular theory 
leads us to think of a liquid as consisting of many particles 
held together by forces between them ; the particles on the 
surface of the liquid having these forces acting on one side only, 
consequently are under the influence of an attractive force 
dragging them towards the rest of the liquid. These outside 
particles seem to be less tightly packed than the remainder. 
That such is the molecular condition of liquids is generally 
admitted. There was some difference of opinion as to the 
cause of the facts he intended to bring forward. There are 
physicists who hold that the surface films are due to the forma- 
tion of a thin pellicle produced by impurities settling upon it 
from the air, or even by the direct action of the air itself; he, 
however, did not think these objections to be very serious. 

When saponine is dissolved in water to the extent of 2 per 
cent., the bulk of the liquid seems to be little affected, but the 
viscosity of the surface is enormously increased. He proved 
this by placing a balanced magnetic needle on the surface of 
the solution, when a magnet held near would scarcely move it. 
When, however, more saponine solution was poured in, until the 
needle was jin. below the surface of the liquid, the needle 
would readily turn under the attractive force of the magnet. 
He also blew a bubble of saponine solution, afterward lally 
withdrawing the interior air by suction; the bubble then 
shrivelled up like a purse, instead of contracting equally in its 
entire bulk, as a soap bubble would have done. To perform an 











experiment of this kind, he said, a common tobacco pipe pre- 
viously soaked in the solution, is the best instrument to use. 
Two of his assistants, Messrs. Staples and Wilson, adopted the 
plan of causing a disc to oscillate in liquids at the surtace, and 
at various distances beneath to test the viscosity at different 
depths. They found that with saponine the resistance increased 
enormously at or very near the surface, as shown by the follow- 
ing table, in which the figures from the bottom upwards show 
the increase in the resistance :— 


Logarithmic Decrement of Disc Oscillating in a 2 per cent. solution 


of Saponine. 
Depth of upper 
edge in terms of A x 10° 
0"l mm. 
i. . 67 
3. 45 
ee 39 
4. 34 
| a ee ee Ua en 25 
- Se ee Ue ae Oe el ee 20 
BBS... ce ce oe 19 


Any physical properties which the surface of a liquid possesses 
are lost at a very small distance below that surface, so that an 
oscillating disc when descending soon acquires the same motion 
as if it were deeply immersed; there is, therefore, an interior 
mass, having a thin skin or surfacelayer. Bubbles exert pressure 
on the air within them ; he proved this by means of two bubbles 
on the ends of a U-tube inverted—p. One bubble was larger 
than the other, and there was a closed tap in the bend of the 
tube; when he turned this tap, so that the air within the two 





bubbles and tube became continuous, the pres- 
sure of the small bubble caused it to shrink to 
nothing, and to squeeze its air into the large 
bubble, which thereby increased in size; the 
skin of the small bubble therefore exerted 
most pressure, 

If-a thinning film be watched for experi- 
mental purposes, care must be taken that no 
other changes are going on than the approach 
of two surface skins, and that but one 
phenomenon is being dealt with throughout, 
more especially because any change from other 
causes becomes prominent in very thin films. 
To analyse the amount of the thinning of a 
film, the plan adopted was to measure its vary- 
ing electrical resistance. The resistances vary 
inversely with the thickness, and if this law 
be obeyed during the experiments, it furnishes 
presumptive evidence for supposing that the 
composition of the film is not altered; if 
there were variations, there would be reason 
to suppose that other changes were going on. 
The liquids used are such as are liable to 
changes of composition. Bubbles blown from 
soap and water and glycerine alter with the 
humidity of the atmosphere, with the tempera- 
ture, and with light. The film has therefore 
to be put in an enclosed space, surrounded by 
water, to keep the temperature even, and the 
glass case must not be opened during the ex- 
periment. The inside of the case must be well 
drenched with the liquid, to keep the humidity 
of the air in an equable condition. In his 
apparatus, after the bubble was blown, it was 
connected above and below with the rims of 
platinum cups, and each film drawn out into 
cylindrical form. Two wetted gold needles 
were then introduced into the film, and the 
electrical current passed between them. 

A method of measuring all but the black part 
of the film was the well-known one of observing 
the colours, but they had to revise Newton’s 
scale of colours, and to form one for themselves, 
as follows :— 


Table of Air Thicknesses corresponding to the 
Middle of the Greens of the Orders of Newton’s 
Scale in terms of 10~° mm. 








Order. | Newton. | R. and R. 
2 78 409 
3 629 656 
4 900 964 
5 1150 1188 
6 1468 1479 
7 1775 1787 
8 -- 2115 





At first they tried to measure the current 
by the Wheatstone’s bridge method, but it 
did not answer well; the films would develope 
irregularly, and it was necessary to be able to 
use the part of the film ready for experiment. 
The device of the two gold needles was there- 
fore adopted, and the current measured by 
means of a quadrant electrometer and a set 
of resistance coils, The results at first seemed 
to be very irregular, but this was found to be 
due to variations in moisture and temperature. 
On picking out the results obtained under 
fixed conditions, they were found to agree 
within the limits of 137 to 146, instead of 
varying from 137 to 200. They finally suc- 
ceeded in keeping the films practically in the 
same state as the mass of the liquid from 
which they were formed, to such an extent 
that by the indications of their 
instruments they could tell the 
composition of the particular liquid 
in use; the instruments, indeed, 
would indicate the variation in 
the atmosphere produced by the 
insertion of a piece of wet blotting 
paper into the case. Most elabo- 
rate precautions, in short, were 
taken to secure uniform condi- 
tions. 

When the film begins to get 
very thin it turns black ; then it 
is impossible to estimate its thick- 
ness by the colour scale, nor to 
tell thereby how it goes on thinning, so the 
electrical method has to be brought into play. 
A great band of black forms at the top of the 
cylinder; the coloured film does not gradually 
fade into the black film. The change is sudden, 
with a hard and fast line of demarcation, at least when dia- 
grammatically indicated as on Fig. 1, upon any scale not of 
enormous dimensions. Under the microscope the missing 
colours can be seen, but there is, nevertheless, a very rapid 
change. The coloured part is sometimes sixty-five times thicker 
than the black part. The thickness of the black part remains the 
same, whatever the magnitude of the particular film ; of this 
there had been many proofs, as set forth, for instance, in the fol- 
lowing table :— 


biG. 1 





n, of black part of Mean value of 
——- film. zs resistance’ 
> Oand < 2 1761 
a PR ae Fe ee bias Giese ee 
er OO de as aw oe ees ee 
+ Gy) 4 iba Pibetd <a 17 
ee ee ee 
oe a! ee eo 1760 

Colour = black 
o le 
Blue of the second ordor.. 1826 
Green n se. ..4¢ 1-748 
Yellow pa ” 1719 
Orange ” ” 1°756 
Red “ i soil Set: ie 1716 
Green of third order hina 1°738 


The films were observed for a long time; one film lasted for 
one and a-half hours, and the last resistance measured differed 
but little from the first; in going from one film to another the 
thickness varied considerably, some having much thicker black 
parts than others. They could measure with accuracy to 
about one-sixtieth part of a wave of red light. On sending 
currents through the whole film, it thinned more quickly 
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when the current passed downwards than when it passed 
upwards ; the upward flow of the current retarded the thin- 
ning. He proved this before the observers by experiment, 
throwing an image of a film-cylinder upon the screen, and 
causing the colours to change their direction of motion by 
reversing the current. 

The electrical method of measurement being open to criticism, 
the thickness of the black films had been ascertained in another 
way—by the plan represented in Fig. 2. 
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In this differential refractometer interference bands were 
produced by the reflection of light from the two surfaces of 
the two inclined sheets of glass, and by introducing modifica- 
tions the interference bands could be caused to move. Two 
tubes containing soap films, as represented in the cut, were 
placed in the path of the rays; and a number of these films 
affected the position of the bands, so that the thickness of the 
films was arrived at thus by calculation. Some of the results 
obtained by the two methods are represented in the following 
table :— 





: | Mean thickness in 
Liquid. | Method. 
» 2 a terms of 10 ~6 mm. 





Liquid glycerique electrical | 11°9 
Liquid glycerique .. .. optical 10°7 
Soap solution electrical | 1l‘7 
Soapsolution .. .. .. optical | 12°1 


shipping shares had been such that in several inland towns 
shipping companies were started and had their business managed 
for them there. As was anticipated, the period came when the 
competition of all these vessels for freight brought rates to such 
a low figure that the weakest or least fortunate had to give way, 
and before the middle of 1884 was reached the harbours of the 
north-east coast were filled with fleets of idle steamers. Long 
before then the demand for new boats had fallen away, and the 
shipyards of the Tees, Wear, Tyne, and Clyde, presented a 
melancholy spectacle of empty berths and barren scaffold poles. 
Thousands of men were out of work and destitute of the means 
of subsistence. Relief agencies were necessary in all shipbuild- 
ing centres, and the members of our unions were the only 
section of the industries affected by the crisis who were able to 
retain their independence. Put into figures, the change from 
the inflation of 1883 to the collapse of 1884 is indeed startling. 
In the former year 1,256,829 tons of shipping were constructed ; 
in 1884 only about 730,819 tons. To the operative shipbuilders 
these figures mean the displacement of one-third of their 
number. To our own trade they mean, speaking roughly, a 
lessened demand for steam engines to the extent of 50,000 
nominal horse-power, and they account entirely for the gradual 
increase of numbers on our unemployed list from January to 
December. If in this emergency our foreign trade had also 
failed us, we should have been in a most deplorable condition 
indeed. At a moderate computation the collapse in this im- 
portant branch of national trade made a difference to the labour 
market of seven and a-half millions of money.” 

The depression in trade had, however, not been peculiar to 
this country. No single foreign country was in a better indus- 
trial condition than our own ; none, in fact, was in so good a 
state. The depression had been universal; as a consequence 
the labour question had been the question of the year, and 
suggested remedies had been numerous and diverse. Some of 
these remedies, Mr. Burnett urges, may offer abundant food for 
reflection to the thoughtful artisan, who would do well to make 
up his mind as to some of them. Mr. Burnett evidently 
attaches the most importance to co-operation, as one of the 
schemes put forward by which the prosperity of the working 
man will be most readily secured. “In its distributive form,” 
he says,” co-operation has undoubtedly already done much to 
promote household comfort, encouraging thrift, and cheapening 
the commodities of everyday consumption. But co-operation 





He believed that they could measure accurately to within 
one-millionth of a millimetre. They had to adopt a plan of 
breaking the soap films when desired, without disturbing the 
rest of the apparatus. They did this by introducing needles 
into each tube, and making them pass along it by means of a 
magnet drawn over it outside. 

As regards the size of molecules, Sir William Thomson and 
others had given what they calculated to be their dimensions 
in terms of millionths of a millimetre, as set forth in the follow- 
ing table, in which also the thicknesses are given of films 
measured by himself—Professor Riicker—and Professor Reinold. 
It would seem therefore that molecules are smaller than has 
hitherto been supposed. 














Magni Observer or In terms of 
itude. computer. 10-6 mm. 
Diameter of molecule (inferior limit) .. Sir W. Thomson 0-01 
Di ter of lecules forming the 
atmosphere .. .. .. .. .. ..' Vander Waals 0°28 
Radius of molecular attraction (inferior 
Men) ..no) voy ee. on. so. ve oo} ° Van iGer Weals 0°23 
Diameter of molecule (superior limit).. Sir W. Thomson 2°00 
Thickness of black film (smallest 
ol D we te we te «oe «oe MnO ond Recker 7°20 
Mean .. .. .. .. .. .. Reinold and Rticker 11°69 








THE AMALGAMATED SOCIETY OF ENGINEERS. 


THE past twelve months or so has been a period of very severe 
strain upon the resources of nearly all the trades union organisa- 
tions of this country, and probably by none has the long-pro- 
tracted depression in trade been felt more keenly than by the 
societies the scope of whose operations extends through the 
various industries connected with the iron and engineering 
branches of trade. It will therefore be of interest if we supple- 
ment the brief notice given last week of the Amalgamated 
Society of Engineers by one or two more extended abstracts 
from the annual report just issued to the members. This is a 
bulky and elaborately compiled volume of upwards of 400 pages, 
and the general secretary, Mr. John Burnett, very truly observes 
that it will “afford much food for careful reflection, if not for 
heartfelt congratulation, some of the results of the year’s opera- 
tions being very striking in their character.” Although trade 
was not nearly so bad in 1884 as in 1879, large numbers of men 
have been unemployed, and a vast amount of distress has been 
experienced by the labouring classes. In dealing with this 
depression, Mr. Burnett, as usual, goes into statistics of foreign 
trade to show that, so far as foreign competition is concerned, 
this has not been the cause of the want of employment which 
has prevailed. In support of this, he points out that we sent 
abroad more engines and machinery in 1884 than in any of the 
previous ten years, except 1883, which’ was the best year we 
ever had. That, however, they had suffered, they knew; want 
of employment for their members had been the characteristic of 
the year, and the retrogression from moderate to very bad trade 
is clearly shown in the following tabulated return of the number 
= members receiving out-of-work support each month during 
the year:— 
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As the reason for this continuous and large increase in 
the number of unemployed members was not to be found 
in the foreign trade returns, Mr. Burnett proceeds to look 
elsewhere, and he has no difficulty in tracing it to the 
complete collapse of the shipbuilding industry. His con- 
clusions upon this point it will be as well to give in his own 
words :—“ Of late years,” he writes, “the shipbuilding trade of 
the country has assumed gigantic proportions, and production 
has been upon a scale never before imagined, much less realised. 
Steam shipping had become a most profitable method of invest- 
ing capital, and, as a consequence, people with money and no 
other qualification for the business rushed into the trade. 
Inflation and over production naturally ensued ; hence in 1883 
we had a production in this country of over one and a-quarter 
million of tons. That this was vastly in excess of the needs of 


t be complete unless it is both productive and distribu- 
tive; the one branch is indeed the complement of the other. 
It was hoped years ago that the surplus funds of such organisa- 
tions as ours might be judiciously and profitably used in the 
co-operative production of the manufactures of our trade. 
Time and experience have shown, however, that this hopeful 
idea is not likely to be readily fulfilled. We have no funds 
which can so safely be considered surplus as to justify their 
employment in any enterprise which is in the slightest degree 
speculative or uncertain. Apart from this, however, it seems 
that while our Society and its funds cannot wisely be directly 
used for co-operative purposes, it may indirectly do much to 
encourage a system which is bound to spread, and in which our 
interests must be greatly bound up, whether as our own 
employers or as mere labourers. Our branch and committee 
meetings bring into close companionship our members who are, 
generally speaking, the ‘pick of the trade.’ Half the possible 
uses of such intimate association are thrown away if it leads to 
nothing higher or better for the future. In many localities 
opportunities arise for the combination of individual means to 
affect the establishment of a co-operative workshop. A little 
more self-confidence and mutual trust, a sufficient spirit of 
enterprise, and an earnest desire to make labour its own master, 
is all that is necessary to achieve some practical good in this 
direction. The Society in itself is a co-operative association, 
and its usefulness may be largely increased if its meetings can 
be made the birth-place of co-operative undertakings destined to 
improve the position of its members.” 

Passing on to consider the somewhat allied project of indus- 
trial ips, allotting to each worker some percentage of 
the profits he creates, Mr. Burnett considers that “this is a 
reform which lies rather with the employer than with the man. 
The keynote of the theory is that the best method of obtaining 
the highest results from labour is to give it an actual share in 
the profit it makes. We have always held that well-paid labour 
is the best of all labour, and if such partnerships as these pay 
the ordinary trade rates and work under all the usual trade 
conditions, no workman will object to a fair apportionment of 
the profit realised.” 

After dismissing the projects of the State Socialists with the 
remark that for such a system the British workman is as yet 
too robust and independent, Mr. Burnett adds that “in the 
past labour has had to fight for all it has gained, and will yet 
have to fight in the future. It is,” he says, “the recognition of 
this fact which has called our unions into existence. Their 
main purpose is one of assertion or resistance. They have to 
make the best of things as they are, and to this mission their 
rules confine them; but every member has his individual 
rights, and within the limits of our rules, and as a private 
citizen, he may devote his energies to such of the social reform 
agencies as he may think the most likely to secure better treat- 
ment for labour than it has ever yet enjoyed.” 

As to the income and expenditure of the Society during the 
t year, it is not n to add much to the summary we 
published last week, except that there are two matters brought 
into prominence by the report which are deserving of further 
notice. One of these is the expenditure on superannuation, 
which has continued the upward tendency of the past ten years. 
The demand upon the resources of the Society for this benefit, 
which last year required £30,519, has been steadily enlarging 
year after year to the extent of about £2000 per annum, and as 
this increase will continue for many years to come, a prospect so 
alarming is opened out that Mr. Burnett emphasises the very 
obvious fact that “it is now the duty of the branches to take 
serious thought on the subject, and give to their representatives 
at the delegate meeting to be held at Whitsuntide such instruc- 
tions as in their opinion will enable that assembly to put this 
benefit on a sound and substantial footing in the future. This,” 
he adds, “is undoubtedly the point of all others which needs 
most careful handling. It is becoming rapidly evident either 
that there must be retrenchment of expenditure, greater 
stringency of the conditions of entitlement, or increased special 
payments for this benefit; or, possibly, a method of reform 
which shall include the whole of these alternatives. Last year’s 
outlay for this benefit was at the rate of 12s. 04d. per member. 
The proportion of superannuated members was 2°8 per cent., or 
twenty-eight per thousand. The proportion of cost of super- 
annuation to the total income of the Society for the year, less 
the proceeds of special levy, was £23 9s. 6d. per cent., as against 
£8 15s. 10}d. per cent. ten years ago.” 

The out-of-work and the sick benefits have also been heavy 
items, the one taking £59,056, and the other £27,977, but it is 





the world has been since amply illustrated. The craze for 


ture comes second only to that in 1874, and is only £77 lese 
than was spent in that year. This large outlay is nearly all 
chargeable on account of the disastrous conflict at Sunder: 
land, which has ended in complete failure and defeats 
The actual cost of this fruitless struggle cannot, however, be 
reckoned simply by the expenditure it has entailed, heavy 
though this has been, The persistence in the conflict, in the 
face of the generally depressed state of trade, has compelled the 
Society, when its members have seldom been in a worse position 
to meet any extra strain, to raise an income which has been the 
largest in its history. To do this the members have been called 
upon to make extra weekly payments, with the natural result 
that large numbers have abandoned the Society, whilst those 
who have joined it have shown a considerable falling off as com- 
pared with previous years. It is true that notwithstanding the 
large outlay, which has exceeded even its exceptional income of 
£157,484 by £15,357, the Society has still in hand accumu- 
lated funds amounting to £162,768. This is, however, in 
marked contrast with its position some five or six years back, 
when the Society was possessed of funds amounting to upwards 
of £275,000; and with an increasing drain upon its resources to 
support unemployed, sick, and superannuated members on the 
one hand, a continued general depression in trade and a serious 
check to increase of membership on the other, the prospect 
before the Society is not encouraging. Mr. Burnett him- 
self admits that whether the year before them is to make a 
further inroad upon their funds it is impossible to foretell; but, 
it may be added, one thing is certain, that further reckless trade 
conflicts cannot be entered upon without seriously jeopardising 
the very existence of the Society. 








PRIVATE BILL LEGISLATION. 


Boru branches of the Legislature are again in session after the 
Easter recess, and the work of legislation by Committees has 
been resumed, but as no Committee met before Tuesday week 
last, very little has yet been accomplished, and a curious 
incident arose on Tuesday week in illustration of the want of 
vigour in regard to private Bills immediately after a holiday. At 
twelve o'clock three members met in a Committee-room to take 
up a group of Bills, and the learned counsel for the promoters 
of one Bill proceeded to open his case. After he had spoken for 
some time, one of the three members discovered that he had 
made a mistake and got into the wrong room. He accordingly 
withdrew to search for his proper deztination, but his doing so 
had the effect of rendering the proceedings null and void, for in 
a Committee of four members three make a quorum, and in this 
case there were only two present, the third, of course, having 
nothing to do with the group. The other two had not arrived, 
and as after the lapse of an hour or more they did not putin an 
appearance, the two present gave them up and adjourned. 

A distinct advance has been made with the Ship Canals Bill. 
On the House of Lords Committee reassembling, under the 
chairmanship of Earl Cowper, Mr. Pember, the leading counsel 
for the promoters, mentioned that during the brief recess some 
correspondence had taken place between the solicitor for 
the Bill and the solicitor to the Mersey Docks Board respecting 
some figures relating to the probable extraction of water from 
the estuary, given by Mr. Lyster, the engineer to the Board. 
These having differed from those of Mr. Leader Williams, the 
engineer of the Bill, Mr. Lyster challenged an examination of 
the question by the surveyors on each side. But since then the 
solicitor to the Board had declined to arrange an interview 
between the surveyors, as Mr. Lyster was perfectly satisfied 
with the accuracy of his figures, and adhered to them. Mr. 
Pember asked that the correspondence should be put in as 
evidence, as he intended to make use of it. The engineering 
part of this subject being still the only matter before the 
Committee, Mr. Bidder addressed the Committee on that on 
behalf of the Mersey Docks and Harbour Board. He referred 
to the circumstance that in each succeeding year the 
promoters had changed their plan, and intimated that Mr. 
Leader Williams having failed now to offer a scheme that would 
be unobjectionable to all parties, the Dock Board were obliged 
to again resist the Bill, and on the same ground as before, viz., 
that it involved the construction of works which, in the judg- 
ment of men whose life had been devoted to the Mersey, would 
be attended with disastrous consequences to the port of Liver- 
pool. He enlarged upon this contention, pointing out the 
injury anticipated to the estuary and the bar especially; and 
while he admitted that as the dredging was reduced the 
injurious effects might be diminished, he objected to the offer 
of the promoters to do that, as bidding for the Bill. 

Mr. Aspinall, Q.C., and Mr. Pope, Q.C., followed on behalf of 
the Corporations of Liverpool and Birkenhead and the London 
and North-Western Railway Company respectively, and Mr. 
Pember having replied, the Committee announced their decision 
to allow the Bill to proceed. Then, with a view to shortening 
the inquiry they suggested that, the commercial question being 
next taken, and the commercial evidence being before them, the 
opponents should begin that part of the case by taking the 
initiative and proving a negative. To this the counsel for the 
opposition objected, partly because they were not ready, and 
partly because this was an unusual course, and as the Committee 
did not persist, the promoters proceeded with their evidence in 
the ordinary way. The decision to allow the Bill to go on is 
regarded by the promoters as virtually tantamount to a decision 
in favour of the Bill—at least in regard to the engineering ques- 
tion—and the suggestion as to the commercial case is regarded 
as having very much the same signification. 

Since the last sitting of the Select Committee on the Regula- 
tion of Water Companies Bill, the eight metropolitan water 
companies have sent to the members of the Select Committee 
on Lord Camperdown’s Bill the terms of an amendment which, 
if accepted by the Committee, will reconcile the companies to 
the provisions of the Bill. The nature of the amendment is 
that the companies shall not have power to cut off water in 
order to enforce payment of rates until a period of twenty-one 
days shall have elapsed after the delivery of full particulars to 
the consumer, and if within that period he applies to a magis- 
trate to fix the amount of the claim, then the companies’ 
powers are not to be exercised until the magistrate has decided 
the dispute between the parties. The metropolitan companies 
offer no objection to the provision of the Bill requiring them to 
furnish the particulars of their charge, unless it be that they 
do not think this need be done every quarter. A large body of 
provincial companies have also laid before the Committee the 
provincial case; but from the great number of parties interested, 
and from the peculiar circumstances of many towns, an agree- 
ment among them has been more difficult to be arrived at. 
They are generally willing, however, to agree to the amendment 
as to twenty-one days’ notice, with full particulars of the claim, 
and the decision of a magistrate being necessary before a con- 
sumer’s water can be cut off. Both the metropolitan and the 
provincial companies would like a modification in the Bill which 





more especially the expenditure of £23,480 on disputes connected 
with trade that calls for remark. This special strike expendi- 


would leave them the power of cutting off water to prevent 
contamination or waste, and a number of provincial companies 
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are more interested in this than in preserving intact their power 
of cutting off to enforce payment of the rate. The Bill, we 
may again mention, enacts that hereafter the water-rate shall 
not become payable until the company has furnished to the 
consumer a demand note containing or accompanied by full 
particulars of the charge ; and that, in the event of non-payment, 
the supply shall not be cut off until the company has obtained 
an order granted on summons, 

The Committee met again on Tuesday week, Lord Camperdown 
presiding. Mr, Hollams appeared on behalf of the eight metro- 
politan companies, and Mr. Blakelock and Mr. Coates for the 
provincial water companies, The suggested amendments of the 
metropolitan companies were the subject of considerable dis- 
cussion. Lord Camperdown said that he had drafted and 
printed certain amendments, which he now submitted to the 
consideration of the water companies, The Committee felt, 
with regard to the proposals of the metropolitan companies as 
to the service of the demand note, that those proposals were 
very fair and unobjectionable. A long discussion took place as 
to the details in connection with the service of the demand note 
and particulars, and a basis for settlement was arrived at. With 
regard to the cutting off of the supply, Lord Camperdown sug- 
gested that the Bill should be amended so as to allow the con- 
sumer, within twenty-one days, to lay his objection before the 
justices, and if the consumer did not avail himself of this 
opportunity, it would be assumed that the demand was 
admitted. The Committee were of opinion that for sanitary 
reasons the supply ought in no case to be cut off from small 
tenements paying 2d. or 3d. a week. In connection with this 
subject it may be worth while to give the following extract 
from a letter to the Standard, signed “Texas,” a few days ago: 
—‘The revaluation of the whole of the metropolis is now pro- 
ceeding, and there can be no better time to call attention to the 
necessary reassessment of the water companies. The income of 
these companies supplying London was, for the year 1856, about 
£518,000; and for the year 1883, £1,600,000; and the assess- 
ment to rates in 1856 was £118,199, and in 1883 £119,944. 
These figures need no comment, save that the rates paid should, 
in fairness to the ratepayers, bear some proportion to the 
increase of income, and I venture to trust that all the parochial 
authorities interested will now direct their attention to this 
matter, and so reassess these companies that they will hence- 
forth bear a just and proper share of the burdens thrown on the 
ratepayers of London.” 

Two or three other Select Committees have sat during the 
week, but no noticeable results have yet been arrived at, and in 
the two Houses a few Bills not of general interest have advanced 
a stage. 

In the House of Commons on Monday week an interesting dis- 
cussion took place upon the second reading of the North British 
Railway Bill. Mr. Waddy, one of the members for Edinburgh, 
resisted the motion not so far as the Bill was a railway Bill, but 
because it proposed to give the company power to improve and 
extend a building in their possession and use it as an hotel. 
This would enable the company to become hotel keepers on a 
large scale, and he protested against this as disadvantageous to 
real and proper hotel keepers, especially as railway companies 
were not fitted for such an undertaking. Mr. Orr Ewing explained 
that the company did not propose to become hotel-keepers 
themselves, but simply wished to enlarge this building with a 
view to letting it as an hotel. 

Sir Arthur Otway supported the Bill, and eventually Mr. 
Waddy’s opposition was defeated, and the Bill read a second 
time. It will now go to a Select Committee, where no doubt 
the hotel-keeper question will be kept well in mind. 

Of the 248 Private Bills presented to Parliament this session, 
twenty have already become dead. Among them are Bexley 
Heath Railway (Nos. 1 and 2), the Islington (Angel) and City 
Subway, the Marble Arch, Regent’s Circus, and City Subway, 
the Thames Deep Water Dock, the Tower Floating Bridge, the 
Westminster (Parliament-street) Improvements, and the Bill for 
making a railway from Oxted to Westerham. 

Since the reassembling of Parliament after the Easter recess 
the Select Committees have at least been in active operation, if 
no heroic results have followed upon their labours. Several Com- 
mittees have taken up the groups of Bills allotted to them, and a 
number of these private schemes have been dealt with ; but on 
the whole the issues involved have been slight and local, and at 
the same time some of the Bills which at the beginning of the 
Session ap to a good deal of vitality, have vanished 
from the list for one reason or another. For example, there 
was a Bill advanced with the object of giving the South-Eastern 
Railway Company access to the Crystal Palace. It was pro- 
moted conjointly by the Crystal Palace Company and the Rail- 
way Company named, together with the Metropolitan Railway 
Company, and its scheme was the construction of a line of rail- 
way nearly five miles in length, commencing by a junction with 
the South-Eastern Railway at New Cross, and terminating in 
the grounds of the Palace, near the north tower. At the 
opening of the Session there were three Bills put forward for 
forming new lines to the Crystal Palace, but two of them 
collapsed early, and now the third, referred to above, has been 
withdrawn. The same fate has befallen the Bexhill Direct Railwa: 
Bill, which proposed to constructaline of nearly four milesin lent 
from a junction with the South-Eastern system at Crowhurst 
to Bexhill, with running powers over certain portions of the 
South-Eastern line; and also power to make agreements with 
the South-Eastern and London, Brighton, and South Coast 
Railway Companies for the working of the new line; and in 
like manner two of the remaining five Bills for constructing 
subways in the metropolis have been abandoned, leaving only 
the Clapham and City, the King’s Cross, Charing Cross and 
Waterloo, and the London Central Subway Bills to be dealt 
with. These three have now been grouped, and will come before 
a House of Commons Committee on April 29th, In this con- 
nection it is to be noted that the Metropolitan Railway Com- 
pany has been refused a locus standi against the King’s Cross 
and Waterloo Subway Bill. A Select Committee, presided over 
by Admiral Egerton, has also rejected that portion of the East 
London Railway Bill which proposed to sanction a scheme for the 
consolidation and rearrangement of the capital of the company by 
the conversion of various stocks, with provisions for capitalising 
the arrears of interest. On the other hand, a House ef Commons 
Committee has passed the preamble of the London and South- 
Western Railway (various powers) Bill, which, as amended, 
authorises that company to acquire certain lands and carry out 
certain bridge widenings forthe purpose of laying down additional 
lines between Clapham Junction and Waterloo. It also extends 
for two years from August 10th, 1885, the time originally 
granted in 1882 for taking the lands required for the authorised 
railway and new station at South Kensington, and extends for 
three years from August 10th, 1887, the time required for com- 
pleting the railway and the new street, and widening of Pelham- 
place connected therewith. A similar period of extension is also 


granted for making the bridge and railway across the Thames at 
tney in connection with the Kingston and London Railway, 
sanctioned in 1882, The Bill also vests in the company 3 ia 





33 perches of Barnes Common which the company has acquired 
by agreement from the Conservators in exchange for other lands 
which are now to be threwn into the common. When first 
introduced this Bill also sought powers to extend the Thames 
Valley Railway to Shepperton, but all clauses relating to this 
new line were struck out before the Bill came before the Com- 
mittee. Under this Bill the company are authorised to raise 
£400,000 additional capital and to borrow any sum not exceeding 
£136,000, A number of commonplace Bills—for gas and water 
supply and other ordinary purposes—have been passed by 
Committees, but none of them call for special notice. As 
a matter of fact, the ordinary measures this session 
are very ordinary indeed, ard anything like substantial 
interest is found after all to be confined to three or four special 
schemes which are still in progress, There is a considerable 
number of Bills introduced by municipal or other local autho- 
rities for police, sanitary, and general municipal purposes ; but 
they raise no special feature except where, in a few of them, 
power is proposed to be taken to enable the respective autho- 
rities to make bye-laws for the regulation of telephone and 
telegraph wires, That point will doubtless depend very much 
on the decision of the Select Committee on Telegraph and 
Telephone Wires—whose proceedings will be found on another 
page-—but so far no less than eleven of these Bills have been 
referred to Select Committees. 

Among the really private, though quasi public, Bills, that for 
the construction of the Manchester Ship Canal still stands in 
the foremost place, and is yet some distance from a conclusion 
even before the House of Lords Committee. The Committee 
having a week ago decided, after the engineering branch of the 
subject had been thoroughly examined, that the Bill should 
proceed, and having in vain invited the opponents to take up 
the lead on commercial and other points and to prove a negative, 
settled down to a patient hearing of evidence which had been 
already twice put forward, and remained practically unaltered. 
They have accordingly spent the last few sittings in receiving 
the evidence of the promoters as to the benefits which the 
commerce not only of Lancashire, but of the whole of 
Northern England, will derive from this scheme. It is need- 
less to enter into this part of the case at any length, 
but a few of the statements made in support of the Bill 
are worth recording. For example, Mr. Adamson-—chairman of 
the Provisional Committee and, indeed, one of the prime movers 
in the whole project—stated that at least five million people 
were anxious that the Bill should pass this year, while no less 
than 500 public bodies, such as municipal authorities and 
chambers of commerce, had petitioned Parliament last year in 
favour of the Bill ; and that up to the present time the pro- 
moters had spent £130,000 in prosecuting the scheme. He 
described the sole object of the Bill as being to cheapen transit 
and to take goods direct to Manchester without breaking bulk, 
and he estimated that there would be a saving of 50 per cent. 
by the canal in the rates of carriage for goods of all classes. As 
to the prospect of raising the required capital, he had no doubt 
whatever on that point, and he mentioned that one of the 
benefits expected from the canal being the prevention 
of floods and the removal of sewage by means of a 
culvert running by the side of the canal, the Corporation of 
Manchester were prepared to pay the premoters £1000 per mile 
way-leave for eo disposing of the sewage. In support of his 
opinion respecting the capital, Mr. Adamson stated, without 
giving names, that several gentlemen had promised to subscribe 
£50,000, £20,000, £5000, and lesser sums each. In connection 
with the examination of this witness, the London and North- 
Western Railway Company incurred the expressed displeasure 
of the Committee. The leading counsel for that company not 
having been present during the examination of Mr. Adamson, 
an adjournment of the cross-examination was pro’ There- 
upon the Earl of Milltown observed that the London and North- 
Western Company had treated the Committee with disrespect 
in not having counsel present during this evidence ; and the 
Committee declining to defer the cross-examination, it was inti- 
mated by Mr. Sutton that the London and North-Western 
Company would be satisfied if the Committee took last year’s 
cross-examination of Mr. Adamson for the purpose of the present 
inquiry. On the following day, Mr. Pope, Q.C., representing the 
London and North-Western Railway Company, asked for an 
intimation from the Committee as to whether they were likely 
to feel bound by the decision of last year’s Committee on the 
branches of the subject other than that of the estuary. The 
Chairman replied, that while the Committee would not feel 
bound by the decision of last year’s Committee, it was obvious 
that the evidence that satisfied that Committee would be very 
likely to satisfy this Committee; and he suggested that the 
whole of last year’s evidence should not be repeated now. Sub- 
sequently the Committee made an attempt to curtail the pro- 
ceedings; but, this failing, the inquiry has dragged its slow 
length along from day to day, reviving evidence now many 
times repeated. The opponents have still to present their case, 
and at the present rate of progress the Bill is likely to occupy 
two or three more weeks in the House of Lords alone. 

After a protracted and most careful investigation, the Select 
Committee on the question of restoring Westminster Hall has 
arrived at a decision, which in due course will be submitted to 
the House of Commons. Two schemes were before the Com- 
mittee, viz., one by Mr. Pearson, to finish St. Stephen’s Porch 
as proposed by Sir Charles Barry, to erect a cloister, and to 
raise the tower; and one by Mr. Peddie, M.P., to do simply 


sufficient to protect the Hall from the effects of weather. Mr. | Parts 


Pearson’s plan was rejected last year, but the Committee this 
year have accepted it, and will recommend Parliament to grant 
the vote n to carry it out in its main features. The 
Select Committee on the Water Companies (Regulation of 
Powers) Bill are still pursuing their inquiry, but they are near- 
ing the termination; for at the last sitting something in the 
nature of a compromise was arrived at respecting the knotty 
question of notice of cutting off supply and the furnish- 
ing of particulars relating thereto. An absolute decision 
and result cannot yet, however, be given. A somewhat 
curious point has been raised by the Bill promoted by 
the Caledonian Railway Company. In 1883, and again last 
year, this company entered into an agreement with the North 
British Railway Company that neither should promote any 
aggressive scheme against the other. Now, however, the first- 
named company desire to contribute £150,000 to the Lanark- 
shire and Ayrshire Railway Company for certain purposes, and 
the object of their Bill is to obtain Parliamentary sanction of 
that proposal. On the strength of the agreement the North 
British Railway Company oppose the Bill as a breach of faith, 
and this delicate question is awaiting settlement at the hands 
of a Select, Committee. 

The Channel Tunnel (Experimental Works) Bill was to have 
been discussed, with a view to its second reading, in the House 
on Tuesday, but Sir E. Watkin proposed, at the request he said 
of the President of the Board of Trade, a week’s postponement. 
In making this motion Sir E. Watkin said he understood from 
the papers that Lord Richard Grosvenor had stated that the 





Prime Minister was in favour of a tunnel between England and 
France, and he invited Mr. Gladstone to say whether that was 
correct or not, as such a declaration, one way or the other, would 
be of great advantage in dealing with this Bill. The Premier did 
not make any announcement on the subject, and in the end the 
second reading was deferred for a fortnight. 

In the preamble of a Bill introduced by Mr. Norwood, M.P., 
it is recited that questions have from time to time arisen as to 
how far machinery and plant are to be taken into consideration 
in estimating for the purposes of the poor-rate the value of the 
premises in which a business is carried on. ‘The Bill accordingly 
proceeds to define the machinery the annual value of which is to 
beestimated. It includes, first, fixed motive powers, such as 
water-wheels and steam engines, and the steam boilers, donkey 
engines, and other fixed appurtenances of these motive powers ; 
second, fixed power machinery, such as shafts, wheels, drums, 
and their fixed appurtenances, which transmit the action of the 
motive powers to the other machinery fixed and loose ; and 
third, pipes for steam, gas, and water. But all other machinery 
and plant, whether attached to the premises or not, are to be 
exempt from rating. It is proposed that the measure be 
temporary only, the limit of its operation being fixed at the end 
of the year 1887. 








LAUNCHES AND TRIAL TRIPS. 


On the 13th inst. Messrs. Raylton Dixon and Co. launched 
another small steam vessel which has been built as carrier for the 
fishing trade, to bring the take of the trawling fleet from the fishing 
stations into the Billingsgate Market. She is built for the Great 
Yarmouth Steam Carrying Company, the other four having proved 
so very successful. Her principal dimensions are 128ft. over all, 
21ft. beam, and 11ft. 7in. depth of hold, and she will be fitted with 
engines of 50-horse power by Messrs. Blair and Co., of Stockton. 
She will also be provided with steam winch and derrick gear for 
trawling, and her holds are specially arranged for carrying ice out 
to the fleet and in stowing fish boxes on the return, the sides and 
below deck being protected by double lining of non-conducting 
material, so as to exclude heat and preserve the fish. On leaving 
the ways she was christened the Courage. 

The screw steamer Haiphong, which has been built and engined 

Messrs. Wigham, Richardson, and Co., Neptune Works, Low 

alker, for the Douglas Steamship Company, of Hong Kong, pro- 
ceeded to sea on her trial trip a few days ago. She is a spar deck 
vessel, built to Lloyd’s highest class. Her tween decks are fitted 
up for about 330 emigrants, and accommodation for first-class 
passengers is provided in a large house on deck. The engines have 
cylinders 3lin. and 62in. respectively by 42in. stroke, working at 
90 lb. pressure; and the steamer is fitted with steam steering gear, 
winches, and all the latest improvements for rapid loading and dis- 
charging. After adjusting compasses, the vessel was taken for a 
series of runs over the measured mile off Whitley, when a mean 
speed of 12} knots was obtained. 

On Saturday, the 18th inst., Messrs. Edward Finch and Co. 
launched from their shipbuilding yard at Chepstow a very power- 
ful and handsomely modelled screw tug, built to the order of 
Messrs. Gibbs and Lee, of Cardiff. Her principal dimensions are: 
Length over all, 93ft. 6in.; breadth, 18ft. 14in.; depth, 9ft. 84in. 
She will be fitted with compound surface condensing engines, 
having cylinders 18in. and 36in. by 24in. stroke, and a boiler 9ft. Gin. 
by 11ft. 6in., designed for a working pressure of 85 lb. She has 
accommodation aft for the captain and forward for crew, together 
with one s state room, large cross bunker between engines and 
boiler, and will be fitted with all the most modern appliances. As 
she left the ways she was christened Royal Briton by Miss Gibbs. 

On Saturday last, the 18th inst., there was launched from the 
yard of the Barrow Shipbuilding Company a fine paddle steamer 
tor the Isle of Man Steampacket Company, of Douglas. The 
vessel is built of Siemens-Martin mild steel. Her dimensions are: 
—320ft. by 38ft. by 14ft. Gin. depth of hold, with a gross tonnage 
of about 1458 tons, and will be provided with accommodation 
for carrying about 1500 passengers. Her fittings and appoint- 
ments are of the most elaborate and elegant description, and 
will probably not be surpassed by any vessel afloat. Her 
saloons are very commodious; her upper saloon, measuring 
75ft. in length and 344ft. in breadth, is panelled very hand- 
somely in satinwood and walnut, decorated with gold, the entrance 
to it being 13ft. by 14ft. This saloon, together with the captain’s 
room and state-room, is upholstered in peacock blue velvet. The 
design of the ladies’ saloon, which measures 174ft. by 36ft., is 
carried out in very fine sycamore and walnut, with gold moulding 
and capitols, and is upholstered in bronze green velvet. The lower 
saloon, which is 82ft. in length and 35ft. in breadth, is upholstered 
in crimson velvet. The sofas in this saloon, ladies’ rooms, and state- 
rooms are so arranged as to be easily converted into sleeping accom- 
modation. The smoke-room, 24ft. by 343ft., is panelled in ash with 
oak framing and teakwood moulding and upholstered in buffalo hide. 
Instead of the usual deck-house, as in other steamers belonging to 
the company, she has been fitted with a p extending to the 
bridge, well lighted by unusually large side lights. The promenade 
deck, an advantage always appreciated ¥ ve extends 
from side to side, and practically the whole length of the ship. 
The vessel will be steered by Messrs. Muir and Caldwell’s steam 
steering gear amidships, and Hastir and Co.’s screw gear aft. The 
anchors will be worked by Messrs. Matthew, Paul, and Co.’s steam 
windlass, and she will also have a steam capstan fitted aft for 
warping purposes, supplied by the same makers. The boats will 
be four in number, and for the additional safety of she’ 
will be provided with eight of Williams’ patent double lifeboat’ 
seats on deck. The vessel will be propelled by double compound 
oscillating surface-condensing engines of about 5000 indicated 
horse-power. The diameter of the high-pressure cylinders is 50in., 
and that of the low-pressure cylinders 88in., the length of stroke’ 
in each case being 72in. The frames and other important 
are made of steel for the purpose of securing lightness and’ 
great strength. The paddle-wheels are on the feathering prin- 
ciple, and are fitted with carved steel floats. The circulati 
water for the surface condensers is o— by two pow 
centrifugal pumps of the Barrow Shipbuilding Company’s usual 
pattern, and powerful double donkey pumps and fire-engines are 
fitted in the engine-room for the purpose of feeding the boilers, 
pumping out the holds, washing decks, and extinguishing fire in 
case of need. For this latter purpose a complete system of pipes 
is led the whole length of the ship, so that water can be supplied 
to any Steam is generated by four large double-ended 
boilers, constructed wholly of Siemens-Martin mild steel, and 
each having six furnaces. They will work at a pressure of 85 lb. 
Powerful fans, driven by independent engines, are fitted 
in the stokeholes, so that in case of need the boilers 
can be worked with oar draught, yal ae se 
the power (and co uently the s: i greatly increased. 
The pater eectod free the bade pte twenty knots, and she 
will be the fastest of the Isle of Man Steam Packet a. 
already fine fleet. Theship and engines have been designed by th: 
Barrow Shipbuilding hecyay The hull has been constructed 
under the superintendence of Mr. George Hughes, and the engines 
under the superintendence of Mr. Lewin, the company’s engineer. 
The launch, which was very successful, was witnessed by a large 
number of spectators. 

On the 29th inst, will be launched a splendid pad¢le steamer for 
the City of Dublin Steampacket Company, intended for the pas- 

and mail service between Holyhead and Kingstown. 
vessel, constructed, with her engines, by Messrs. Laird, Birken- 
head, is 380ft. long and 38ft. beam ; she will be a paddle boat of 
6000-horse power, and will have a speed of 20 knots; she will be 
the fastest paddle steamer in the world. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 10th. 
PRIVATE advices during the past two or three weeks from iron 


manufacturers throughout the country show a mye! growing 
preference for steel, and an announcement is made of the projec- 
and seal plate, The manager un of thn Salt calls costaontng that 
and s te. e e rail mills are turning their 
sineiion ts steel ingots and slabs, and their uction is increas- 
ing every week. The merchant iron demand is very backward, 
and prices are low. The iron trade is not improving, yet there is 
evidence of large requirements held back for more favourable con- 
ditions. Tin is unsettled and weak at 17.30 dols.; tin-plate is dull 
at 4.30 to 4.40 dols.; copper steady at 10.45 dols. The production 
of copper is still largely in excess of apparent requirements. 

The strong evidences of a foreign war threaten the prices of 
wool, because of the dependence of American manufacturers on 
foreign sources of supply, for about 35,000,000 dols., which will be 
cut off in the event of a blockade of Russian ports. The confirma- 
tion of rumoured engagements has already advanced the price of 
oil, and the speculative tendency has seized the market. The 
grain markets of the interior have been stirred by war rumours, 
and prices have leaped from 0.95 to 1 dol. for wheat in St. Louis, 
with corresponding advances in Detroit, Chicago, and all western 
markets. It is — aig at this early date to predict the possible 
effects of an actual war. All markets are more or less excited. 

The iron trade will keenly watch the developments of the situa- 
tion. Iron buyers are not very heavily supplied, and brokers 
here to-day were unable to obtain tonnage or to make contracts 
because of their inability to name prices. Stocks of merchandise 
and material of all kinds throughout the country are light, because 
of the conservative policy of manufacturing which has been so 
readily adhered to for eighteen months past. The markets are in 
@ condition to advance, provided an impetus is given to demand. 

Some twenty strikes have taken place among workmen through- 
out the country, mostly against reduction. Labour organisation is 
being pushed, and any upward tendency in — will likely be 
still further stimulated by the organised effort of labourers to 
obtain more satisfactory com; tion. 

There will be no attempted increase in ey in crude iron. 
The production of nails is at the rate of 7,000,000 kegs per year, 
and is equal to all requirements. Building operations are being 
vigorously pursued, and more work will be done this season 
in any former season. e goods merchants have won a 
er — ate ye with the New York woe ha 
reference to freight diversions of rai companies claiming the 
right to select its own line for delivery. 

Advices from all of the South indicate that the full 
acreage of cotton will be planted. The distribution of merchandise 
from this centre increases very slowly. Advices from Western 
and Southern distributing centres indicate a moderate demand. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
SHEET mills at date remain idle in numbers of instances, lacking 
sufficient orders, and though the majority are running, it is upon 
hand-to-mouth contracts, and the outlook is not hopeful. Local 
consumers, such as the galvanisers, no less than merchants, are 
curtailing their orders, in the expectation that prices will yet still 
more tend in their favour. Merchant si are £6 5s. z to 
£6 15s.; galvanising doubles, £7 to £7 5s.; and lattens, £8 to £8 5s. 

Quotations of black sheets of the Woodford brand remain at 
£8 for sheets up to 20 gauge, £9 10s. up to 24 g., £11 up to 26 g., 
and £11 10s. up to 28 g. Close annealed ‘* Woodford Crown” 
sheets are £9 10s. for 20 g., £11 for 24 g., £12 10s. for 26 g., and 
£13 for 28 g. Best sheets are 30s. per ton additional, and double 
best 60s. per ton additional. Siemens-Martin close annealed steel 
sheets are £13, £14 10s., £16, and £16 10s., according to gauge ; an: 
charcoal qualities are quoted £16, £17 10s., up to £19 and £19 10s. 

The continued strength in North of England manufactured 
iron prices, notwithstanding the drop of 3d. per ton in pigs, has 
again a slightly beneficial effect in some circles upon our markets 
this week. Common bar makers to-day—Thursday—in Birming- 
ham were hardly open to so much negotiation by merchants. They 
quoted £5 10s. i bars were £6, while a few houses 
obtained £6 5s. to £6 10s. for iron of a reliable quality. Marked 
bars still command the official figure of £7 10s. 

Horseshoe bars were quoted £6 for ordinary sizes ; hinge strip, 
£6 10s.; hoops and strips, £5 15s. to £6 5s.; steel hoops and strips, 
£6 15s.; and gas strips, £5 10s., £6, and £6 10s., acsording to sizes. 
Sash iron was quoted £6 15s. 

Contracts entered into for pig iron are in too many cases for 
small supplies. The representatives of pig iron smelters in the 
Northampton, Derbyshire, and Lincolnshire districts are not book- 
ing orders to the extent they had hoped for; neither is hematite 
iron so saleable as a few months ago. Best all-mine pig iron is 
quoted at £3; part mine, £2 5s.; and common or cinder iron, 
£1 17s. 6d. per ton. But these quotations cannot be obtained in 
other than rare instances by between 2s. 6d. and 5s. per ton. 
Midland pigs are unaltered upon the basis of recent quotations. 

Railway orders for bridge and girder work and station roofing 
have been fairly abundant of late for home and export, and if 
competition were less keen and prices stronger there would not be 
great cause for complaint in this branch. Yet the bridge and 
roofing makers about Darlaston are at present very quietly 
engaged, except in the case of Messrs. Simeon Carter, who are 
supplied with orders for twelve months to come. A number of the 
operatives employed by the Bridge and Roofing Company, 
Darlaston, have been discharged. 

Ironmasters and engineers note with satisfaction that the Scinde, 
Punjaub, and Delhi Railway Company is inquiring for quantities 
of Staffordshire plates and bars and supplies of bolts and nuts, 
galvanised carriage roofing sheets, steel locomotive tires and axles, 
and brass boiler tubes. For the Nizam’s Guaranteed. State Rail- 
ways Company, carriage and wagon wheels and axles and axle 
boxes are needed at once. 

Messrs. Glenfield and Co. have this week secured the contract 


for supplying, erecting, and setting to work, gas engines, air com- 
pressing, pumping machinery, &c., needed by the local autho- 
rities of Wednesbury i tion with the sewe: of the town. 





y in 
Messrs. Glenfield’s contract price was £3510. There were four 
other tenders, as here :—Hughes and Lancaster, £4107; Hartley 
and Harnox, £3989; Patent Shaft and Axletree Company, £3808 ; 
and Renshaw and Co., £3605. 

Additional contracts for troop equipment have been booked since 
last week from the War-office by the japanners, stampers, and 
others, and further orders are daily anticipated as the result of 
the recent tendering. The heavier needs of the departments in 
the way of tanks, tools, railway goods, and some descriptions of 
engines and machinery are still finding expression at certain of the 
Birmingham and district works. Large orders for iron padlocks 
for the India-office, and of locks for the Admiralty, have been 
received. Certain of the currycomb makers have been busy upon 
good lines for the War-office. Some of the Government contracts 
have been cut very fine. Torpedo netting orders now being 
i by some makers furnish a striking illustration in point. 

efforts having failed to induce certain recusant nut and bolt 
manufacturers their workmen to join the respective masters’ 
and men’s Associations, the majority of the men have this week 
submitted to a reduction in wages of 5 cent., instead of the 
10 per cent. originally demanded. This drop has been acceded to 
ing that the late rate of wages shall be 


to immediately a satisfactory settlement is made with the 
outside masters. 
The operative brass-workers of Birmingham have resolved that 


dj their position during the stro! 





the time has arrived when a determined stand should be made 
against further attempts to reduce wages. To this end an effort 
is being made to increase the membership of the men’s societies. 
The majority of the mills in North Staffordshi i 
an average, ut four turns a week. 
depend on the orders arriving from day to day. Prices are very 
unreliable. Crown bars are nominall, _— £5 10s. per ton. 
The plate trade fails to improve, an ese mills are runni 
scarcely half-time. Crown plates are quoted £6 15s, deliv 
Liverpool, but for good lots less is accepted. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 








Manchester.—B throughout the iron trade of this district 
remains in much the same unsettled condition as last 
week, and so long as the t sus: continues with regard to 


the issue of the political complications abroad, it must act as a 
serious check upon trade. There is no actually quotable change in 
prices, although the tendency of the market is to an increased 
strain upon weak holders, but there is practically an absence of 
any inquiry to test what sellers would really be prepared to take 
if orders were offered. The depression is the most marked in pig 
iron transactions, which are of the most limited character ible. 
For manufactured iron there are fair inquiries in the manbel, and 
but for the present uncertainty with rd to the future, it is 
ble they would develope into a moderately good trade being 
one, but for the moment buyers hesitate to commit themselves to 
transactions of any great weight. 

A generally depressed tone characterised the Manchester iron 
aan ervey J on Tuesday, and the market was a reflection, so 
far as business is concerned, of the prevalent disquietude and un- 
certainty with regard to the political complications abroad. In 
pig iron there was only a hand-to-mouth trade doing, with 
40s. to 40s. 6d., less 24, remaining the quoted prices for good local 
and district brands delivered equal to Manchester, and one or two 
second-rate brands offering at about 38s. 6d. to 39s., less 24, delivered 
here. For Middlesbrough brands coming into this district, prices, 
if anything, show rather an easier tone. Hematites continue only 
in very poor demand, and where offers of any weight are made 
they are at prices lower than makers care to accept. Some of the 

i iron makers are fairly off for orders, and there is a 
moderate business doing in railway material for India and the 
colonies ; but generally business is v quiet, and prices continue 
on the low basis of £5 7s. 6d. for qualities of cashire and 
North Staffordshire bars; £5 17s. 6d. to £6 for hoops, and 
£6 17s. 6d. to £7 per ton for sheets. 

_ Where activity is being maintained in the aguening trades, it 


is chiefly in connection wi' e an y 

building, both of which branches are still well supplied with man 
in some cases for a long time forward. In most other branches, as 
I have previously reported, a slackness generally appears to be 
coming over trade. 

The absence of activity in engineering is necessarily reflected in 
the brass foundry trade, and for both engineers’ and marine 
fittings there is only a very small inquiry, with prices cut extremely 
low to secure orders. With regard to manufactured metal goods 
generally the same may also be said, and for delivery into the 
Manchester district the quoted prices are about as under :—Solid 
drawn brass tubes, 5jd.; copper ditto, 74d.; brass wire, 5jd.; 
copper wire, 7jd.; rolled brass, 5}d.; and brass sheets, 64d. per lb. 

A decided novelty in connection with steam pumps has been 
introduced by Mr. Joseph Bernays, the well-known inventor of the 
centrifugal pump bearing his name. This consists in making the 





connecting-rod of the same length only as the crank, and in| x 


arranging the parts in such a manner as to lead the rod to change 
its position during each stroke from above the crank at one end to 
below the crank at the other. The rod thus adds its own length 
to the stroke at each end, and in this way causes the piston to 
move through four times the length of the crank ins of twice 
only. A simple contrivance a all the working parts in 
e, and at the same time 
relieves the piston-rod from side strain, in consequence of 
which crosshead guides are dispensed with, and the wear- 
ing of the glands avoided. The pumps take up very little 
space, so that they are adaptable for tos fixed in places where 
other fly-wheel pumps would be impossible, and the patentee 
claims for his invention that it combines the advantages of direct- 
acting pumps with those of the fly-wheel type, as it admits of the 
long stroke and simple construction of the former, whilst retaini 
the iness and certainty of action, economy of steam, 
accessibility of working parts of the latter. I had an eg em 
of es at the works of Messrs. Larmuth and Co., Salf 
who have been granted the sole licence for the manufacture of 
these pumps, two of different sizes which they have made for the 
International Inventions Exhibition. One of these is a ram pum 
having a steam cylinder 28in. diameter, ram 1}in. diameter, wit 
a stroke of 3in., and delivering at 160 revolutions per minute about 
180 gallons per hour; the other is a double-acting pump, with 
steam cylinder 6in. diameter, water cylinder 44in. diameter, and 
— 9in., delivering at an average speed about 4800 gallons per 
our. 
In connection with the visit of the Gas Institute to Manchester 
in June next, a large and influential reception committee has been 
formed, the chairman of which is the Mayor of Manchester, the 
vice chairman the Mayor of Salford, and an executive committee 
has been elected for carrying out the requisite arrangements for 
making the meeting a success. A very comprehensive programme 
of visits to works and other places of interest is being prepared, 
and exceptional facilities will offered to the members of the 
Institute for extending their acquaintance with the Lancashire coal- 
fields, and the other industries of the neighbourhood. 

A generally steady tone is being maintained in the coal trade of 
this district, and although the strike in the Yorkshire district has 
not transferred to Lancashire any materially increased demand 
such as might have been expected, it has hel to strengthen 

rices. For such orders as have come forward for house fire coals 
rom districts usually supplied by Yorkshire, or for the London 
market, advanced prices have in most instances been got, but so 
far as the local ie is concerned prices are not more than firm at 
full list rates. Common round coals for iro ing and steam 
have not been materially affected, and these still meet 
with only a slow sale at prices no higher than those which have 
a remy for some time ry Pits, —o are, as a rule, 
ing kept on pretty near time, and colliery proprietors in 
cae i have been able to get rid of the stocks which were 
lying under load. At the pit mouth prices average about as 
under: Best coal, 8s, 6d. to 9s.; seconds, 7s. 3d. to 7s. 6d.; com- 
mon coals, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; ordinary slack, 
3s. 3d.; and best qualities, 4s. up to 4s, 3d. per ton. 

The shipping trade continues very quiet, and good qualities of 
steam delivered at the high level, Liverpool, or the Garston 
Docks do not average more than 7s., whilst some sorts are to be 
got at 6s. 9d. per ton, ? 

Barrow.—I have nothing of much interest to report this week in 
connection with the iron and steel trades of this district. The 
demand for both iron and steel is quiet, and there is no improve- 
ment to note in Ba branch of trade. The works throughout the 
district are not fully employed, and the orders makers and manu- 
facturers have in hand are not such as will maintain or support 
even a semblance of activity. Prices are unchanged, but are 
easier in tone. Stocks remain large all round, but do not increase, 
There is not much hope in the 


— 


resent condition of np tg 
revival in the demand so far as either the Continent, the miners 


or America are con 
any department. No new feature can be noted in the iron ship- 
a le. No new orders are to hand, but builders are 
busier they were on the large orders which have been booked 
lately, and which are likely to keep them fairly employed during 


cerned ; indeed, the outlook is not cheerful in 





the season. Marine engineers are busier on both heavy and im- 
portant work, but this is the only branch of this trade w is at 
all lively or active. Boiler-makers and finished iron are 
not di much trade, and the foundries and engineering works in 
the district are but indifferently employed. Iron ore and coal are 

uiet, while shipping is inactive in all its branches. It is expected 
that @ next month steam tramways will be opened at Barrow, 
where t miles of tram lines have been laid, connecting the 
town with the docks on one hand and Furness Abbey on the other. 
The progress in the building of the new municipal at 
Barrow—one of the finest edifices, from an architectural point of 
view, in the North of England—and in the construction of the new 


high-level bridge at Barrow, has been most marked of late, and it 

is expected both these t public works, which have been under- 

= by the Corporation of the town, will be completed during 
year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

STRANGE as it may seem, the colliers’ strike at its highest point 
—that is, when mest men are out—is accompanied by a fall of 
1s. 6d. in the London market, and a reduction of prices on the 
part of a local colliery of some magnitude. The Yorkshire district 
is now in the second week of the stoppage, and there is no scarcity 
of coal, while even at the pits where stacks of coal are most freely 
exhausted the consumers are still being supplied at smaller 
advances than in winter are brought about by a sharp touch of 
frost. I had occasion this week to visit or pass a large number of 
collieries in South Yorkshire, and a few in West Yorkshire. It 
seemed to me that the stacks at the pits were very little 
diminished, and the sidings of the railways were still blocked with 
coal-laden wagons. Those colliery companies upon whom the 
stoppage came too suddenly have found no difficulty in securing 
what they want from other pits, and in one instance—the case of a 
colliery usually em: — over 1000 hands—an official in authority 
told me they had obtain coal from their neighbour at positively 
less price than they could raise it themselves. 

At the Drift and Norfolk pits of the Thorncliffe Collieries some 
230 to 250 men have resumed work at the reduction of 10 per 
cent. This action has given offence to a large number of their 
fellow men employed at the other pits, and on Monday expression 
was strongly given to this feeling by a mass meeting held at 
Chapeltown in the very district where the men had gone to work. 
It looked, on the face of it, as if the demonstration was really 
intended to put pressure upon the colliers who had gone back to 
their employment, and this view seems to have been shared 
the authorities, who had a large force of police on the ground. 
There was no disturbance whatever, the demonstrators conten’ 
themselves with calling their 250 companions ‘‘ black sheep,” an 
passing resolutions to adhere to the policy of resistance. 
At Sheffield the Nunnery Colli men have paraded the 
town to excite sympathy and solicit assistance. They had 
five hours of it in the public streets, and as the result 
poe f returned to head-quarters with a cartload of loaves, potatoes, 
and flour ; but as was remarked of old, ‘‘ What are these amongst 
so many.” There was not enough in the cart to give ‘* one square 
meal” to the twelve hundred whose appetites must tare em 
sharpened by a five hours’ march. Empty again, boxes were used 
for collecting the coppers of the multitude, and although the 
amount obtained not rmitted to transpire, it was stated 
to be considerable, though, of course, it is not likely that the 
small army of men, with their wives and children suffering in 
their homes, can be supported by the casual pence of the people, 
thousands of whom are at present straitened in their own circum- 


tances. 

The schedule for the Industrial Exhibition of the Cutlers’ 
Company has been issued, and will shortly be made public. The 
rules and regulations provide that it shall be purely a workman’s 
exhibition—in other words, a competition between the artisans for 
excellence in the various handicrafts carried on in the district of 
Hallamshire, which not only includes the boroughs of Sheffield and 
Rotherham, but extends as far as Barnsley in one direction and 
Swinton in the other. This brings the g trades within the 
scope of the exhibition. Its interesting charact mes a? thered 
from the fact that it includes not only every variety o' knife manu- 
factured for every people and every Lage p under the sun—and 
one manufacturer tells us he has over 17,000 patterns alone—but 
edge tools, joiners’ tools, carvers’ tools, hay forks, manure and 
digging forks, garden tools, spades and shovels, steel, files— 
in endless variety—sickles, hooks, and scythes, saws of all 
kinds, axes, adzes, and cleavers, electro-plate and Britannia metal 
ware, surgical instruments, engineers’ tools, fenders, fire-irons, 
stove-grates, and general ironfounding, brass castings, &c. A sub- 
scription fund by way of guarantee has been formed to the amount 
of £2000, and £750 will be divided into 330 prizes, each prize-taker 
receiving in addition a certificate of the Cutlers’ Company which 
will be treasured as evidence of his skill. The object of the exhi- 
bition is to show the — made the Sheffield artisans in 
the past, and to stimulate greater excellence in the future. The 
master cutler—Mr. J. E, Bingham—is the originator of the 


enterprise, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market held at Middlesbrough on Tuesday last was but 
thinly attended, and the tone was less cheerful than on the previous 
Tuesday. Merchants have reduced their price for No. 3 G.M.B. 
to 33s. 9d. per ton, and even makers are now to be found who were 
willing to take 34s. Still consumers do not buy in ey they 
take only small lots and for immediate delivery. The leading 
makers, who seem to be fairly well supplied with orders, have not 
lowered their quotations. They continue to quote 34s, 3d. to 
34s. 6d. per ton for No. 3G.M.B,, and in a few cases the former 
figure was obtained on Tuesday. The demand for forge iron is 
steady, and the price is well maintained at 33s. 3d. per ton. 

Warrants are off at 33s. 6d. per ton, but there are no buyers. 

The stock of Cleveland pig iron in Messrs. Connal and Co,’s 
store in Middlesbrough has undergone no change. It amounted on 
Monday last to 50,832 tons. 

April shipments of pig iron from the Tees amounted on Monday 
last to 44,683 tons, which is much less than in the corresponding 
period of previous years. Scotland is taking large quantities, but 
“— little is being sent abroad. 

he demand for finished iron is improving, and the prices asked 
by makers are now more freely given. Ship plates are £4 17s, 6d. 
to £5 per ton, according to specification. Angles are £4 12s. 6d. 
to £4 15s., and common bars about £5, all free on trucks at 
makers’ works, less 24 per cent. discount. The steel plate trade 
continues active. The price asked is £7 per ton free on trucks, 
Steel rail makers are fairly well employed, and prices remain at 


£4 15s. per ton. 

It is atated that Messrs. Gray and Gladstone are about to make 
extensive alterations to the Hartlepool Rolling Mills, in order to 
adapt them to the manufacture of steel. 

e shipping trade at the northern ports shows a decided im- 
provement. Steamers which have been laid idle at Hartlepool and 
in the Tyne for many months have recently found employment, 
and others are being for sea, Freights are advancing in 
several directions, 

The accountant’s certificate as regards the Cumberland coal trade 
has just been issued. The average net —e price of coal for the 
three months ding March 31st was 4s. 11°39d. per ton, and 





en 
wages will, in consequence, be reduced 1} per cent. 

esate salt gg y amp 4 to attract tee ale ree at 

dlesbroug' . ere are, however, 0 wo oles actually 

in oa at the moment, and both of these belong to Messrs. 

Bell Brothers, of Port Clarence. Another, which was the first 

successful one put down, is inoperative, o , it is supposed, to 
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the tube lining it, or to the internal concentric 
tube up which the brine gre having broken 
short off at a considerable depth. Hopes are 
entertained that the difficulty will be overcome 
eventually; but how, or when, is not at present 
apparent, Meanwhile, other bore holes are being 
proceeded with by various companies, and by the 
end of the year it is expected that at least a 
dozen will be in beneficial use. 

Mr. Worsdell has just been appointed locomo- 
tive superintendent of the North-Eastern Rail- 
way, in succession to Mr. Macdonell, and pre- 
vio Mr. Fletcher. Mr. Worsdell will find a 

for usefulness and for the exercise of 
well-known talents as an engineer. He has 
had, among other things, experience on the 
Great Eastern Railway in the Vighting of trains 
by electricity. The means there employed are a 
** Tower” ine coupled direct with a Cromp- 
ton dynamo, both being mounted on the locomo- 
tive, and having the various train lights connected 
direct without the intervention of an accumu- 
tor. As soon as Mr. Worsdell’s appoint- 
ment was announced, habitual passengers on 
the North-Eastern began at once to promise 
themselves at no distant date substantial im- 
provement in the above direction. The lighting, 
as well as the warming, of the Northern carriages 
has hitherto been as bad as it could possibly be. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been considerable activity in the 
iron market this week, the transactions being 
largely, however, of a speculative nature. Prices 
advanced in the warrant market last week mainly 
in the belief that the Monkland Iron Company 
might go into liquidation, and that its blast 
furnaces would, therefore, be extinguished. The 
effort to accomplish this p has been 
defeated, and the consaguiese bas. been large 
sales of warrants and a depression of prices. 
Shipments are larger than for a series of weeks, 
amounting to 10,820 tons as compared with 5090 
in the preceding week and 9403 tons in the corre- 
sponding week of last year. The stocks in 

essrs, Connal and Co.’s stores show a decrease 
of 560 tons on the week. There are ninety fur- 
naces in blast against ninety-two twelve months 
ago. 

Business was done in the warrant market on 
Friday at 42s. to 41s. 114d. cash. The tone 
was easier on Monday with transactions from 
41s. lld. to 41s. 6d. cash. On Tuesday the 
quotations were 41s, 7d. to 41s, 8d. cash. Busi- 
ness was done on Wednesday at 41s. 6d. to 
41s. 74d. cash. To-day—Thursday—t: ti 
occurred at 41s, 84d. to 41s, 8d., closing at the 
latter price. 

The values of makers’ iron are steady as 
follows: — Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 5ls.; No. 3, 46s. 6d.; Coltness, 
53s. and 50s.; loan, 53s. and 50s.; Sum- 
merlee, 50s. 6d. and 46s.; Calder, 51s. 6d. and 
46s.; Carnbroe, 48s. and 45s. 6d.; Clyde, 46s. 9d. 
and 42s. 9%d.; Monkland, and 40s.; 
Quarter, 41s. 9d. and 39s. 6d.; Govan, at Broomie- 
law, 42s. and 40s. 6d.; Shotts, at Leith, 50s. 6d. 
and 50s.; Carron, at Grangemouth, 52s. 6d. 
and 47s.; Kinneil, at Bo'ness, 44s. and 43s.; 
Glengarnock, at Ardrossan, 48s, and 42s. 3d.; 
Eglinton, 43s. and 39s. 6d.; Dalmellington, 
46s. and 42s. 6d. 

Two of the new belted cruisers to be built for 
the Admiralty have come to the Clyde, Messrs. 
Robert Napier and Sons having obtained the 
contract. The time allowed for their construc- 
tion is two years and nine months. 

Locomotive engineers have been very busy, and 
they are despatching valuable lots of engines and 
tenders to India and other countries. Founders 
have also been turning out considerable supplies 
of sleepers and chairs, also for railways abroad. 
The malleable iron trade is quiet, and prices con- 
tinue low. 

In the past week the shipments of iron and 
steel manufactures from Glasgow have embraced 
the hull of a steamer, valued at £3050, for Rangoon, 
£1100 locomotive fittings for Bombay, £3200 
machinery for different places, £1094 sewing 
machines, £1! steel goods, and £23,520 iron 
manufactures, of which £7650 were pipes, plates, 
&c., for Melbourne, £5650 railway sleepers, &c., 
for Calcutta, and £5170 ditto for Bombay. 

Although certain departments of the coal trade 
have been much hampered by the difficulties with 
Russia, there has been a fairly satisfactory busi- 
ness in the course of the week, the requirements 
of the timber fleet now leaving the Clyde for 
Canada helping to keep up the amount of the 
shipments. From Glasgow the shipments have 
been good ; at Greenock eine pee 
Irvine, 2049; Ayr, 4478; Troon, 7484; and 
Grangemouth, 9958. Notwithstanding the un- 
favourable inquiry during March, the total ship- 
ments at all the ports to date are about 70,000 
tons ahead of what they were twelve months ago. 
Offers are now being received for gas coal, and it 
is expected that contracts will be fixed at good 
prices, because the demand for good cannels on 
the of England has recently been increasing. 
With milder weather the domestic inquiry is 
slackening, but there is a fair business in steam 
and manufacturing sorts. Prices are still very 
moderate. 

The Admiralty Coaling Commission, isti 





iron water pi to be laid down alongside the 
Suakim ai ber Railway. 

Eleven of the thirteen stern-wheel steamers 
built by Messrs. Elder and Co., of Glasgow, for 
the Nile have now been despatched, and the remain- 
ing two will be ready immediately. Messrs. 
Barclay, COurle, and Oo, have received an 
Admi p Reiger to construct a dozen life cutters 
for the ships of the Navy. A series of private 
orders have also been booked by Clyde ship- 
builders within the past few days, but there are 
still many shipyard artisans unable to find 
employment, 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


COAL contracts continue to be made, and this 
week I hear that the Western Railway Company of 
France has placed important ones with some of the 
leading firms. rs, too, is coming to the 
front, and if one could get rid of the fear that 
hostilities are about to break out, spring prospects 
would wear a better aspect than they did a few 
weeks ago. Now, it must be admitted that there 
is a grave feeling of concern about, and in the 
face of increased Mediterranean freights, trade is 
anything but buoyant. The coal clearances from 
Cardiff show a total of 129,768 tons; _those of 
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Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent § ions, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the P Officials, 
giving the number of the page of Tuk ENGINEER at whi 
the i ion they —_— is r to, instead of 
giving the proper nw of the ation. The 
mistake has been made by looking at Tue EncinzEer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the Specification. 





Applications for Letters Patent. 

*,* When patents have been “ communicated,” the 
name and address of the communicating party are 
printed in italics, 

14th April, 1885. 


4562. Measure Tap, W. Edwin and C. Bailey, Wolver- 


nD. 

4563. Uticisinc Biast Furnace Sxaa, F. W. Gerhard, 
Wolverhampton. 

4564. SHAPING SOLID Susstances, J., C., and P. Cor- 
coran, and W. P. Scott, Manchester. 

4565. RaprpLy Printinc News, W. Curthoys, Wolver- 


hampton. 
4566. Cuzap Ceitinc VentiLator, J. E. Barwick, St. 
Peter's. 


4567. Arr Motors, W. 8. Sutherland, Liverpool. 
ad , REVOLVING Framep Curtain, G. A. Labottiere, 





mt 4 , 33,421 tons; and those of S " 
40,781 tons for the week. Swansea at present 
exhibits more excitement than is shown at the 
other Welsh ports, and this is due to its greater 
trade with Russia. Last year, for instance, there 
was exported from Swansea to Russia 1,500,000 
tons coal and patent fuel and 206,107 tons of 
metal. This represented in cash something like 
£748,335, and materially justifies an interest in 
the continuation of peace. 

Complaints are rife at Swansea of a lessened 
patent fuel trade, and some speculative move- 
ments in the iron trade have been deferred tem- 
porarily. In imports there has been a good deal 
of bri m rm during the week 119 vessels 
came in with 22,104 tons register. 

In the Rhondda Valley all that can be said is 
that prices for 4 feet No. 2 and 3 are moderately 
firm, but that little comparatively is being done. 
If the present condition of things had existed 
when Barry projects were to the fore, it would 
have had a great effect on that speculation, I 
fear there is more zeal and energy shown in the 
contracts than is felt by promoters. 


The coal traffic to London from South Wales 
has shown a falling off last month ; there was a 
better trade than this, and it was thought that 
the strike in the north would have improved our 
position, but this has not been realised. Last 
month the Midland took 1500 tons from the 
Aberdare pits ; the London and North-Western, 
about 8000 tons; the Great Northern, 3000 tons 
principally from Aberdare ; and the Great Wes- 
tern Railway, 5500 tons from the Aberdare Iron 
Company, and 2400 tons from Aberdare-Merthyr. 

House coal is very stagnant. Shippers are 
getting in larger quantities of iron ore than I 
recorded last week, but trade is quiet and prices 
show less animation. 

In pitwood receipts of stocks have been fewer, 
and the result is a better tone in the market, and 
prices are firm at 17s. 6d. Mr. Crawshay is 
cutting down a large extent of pitwood timber, 
and will be practically independent of the trade 
for years to come, though the requirements at 
Gethin and at Castle Pit, without naming Cwm, 
where a brittle 6ft. coal is worked, are con- 
siderable. 

No improvement has taken place in any branch 
of the iron trade, and but for rails for Canada 
and some home business things would be duller 
than ever. There are fears of partial stoppage at 
Pentyrea furnaces near Cardiff, and I should not 
be surprised, though there and at Melingriffith 
business has been carried on—principally with 
Holland—for some time, when other works, such 
as Treforest, have had to close. 

In the managerial changes at ironworks which 
have taken place of late, it is pleasant to note 
the good feeling between the agents. In er 
the position at Rhymney Steel Works, held unti 
lately by Mr. D. Evans, Mr. B. Jones was féted 
and presented with a valuable testimonial of the 
respect in which he is held by Dowlais agents; 
pins yc Mr. Evans himself, who has accepted an 
important post at Barrow-in-Furness, is on the 
eve of being presented with silver plate of the 
value of £300. Such a presentation, subscribed 
to by leading agents and firms all over the 
country, well attest the esteem in which he 
is held. 

Advices from Liverpool have imparted more 
activity to our tin-plate works during the last few 
days. For the ordinary brands of coke-plate the 
demand has not improved, but there is an 
improvement in Bessemer and Siemens best 
steel plates. 

Prices continue to rule very reasonably, and 
should tempt to increased briskness. Bessemer 
remain at from 13s. 9d. to 14s. I.C., and best 
steel 14s. 6d. for carefully assorted specifications. 
Ordinary cokes keep at 13s. 6d., and buyers are 
doing their best to force these prices lower; but 
the fact of this only leaving a thin margin of 

rofit, if any, gives every stimulus to resistance. 

‘orward sales are few at Llanelly and Swansea. 





of Admiral Grant, C.B., Captain R. B. Batt, 
R.N., Mr. Berneys, superintending civil engineer, 
Cha ; Mr. Gilbert, naval store- 
keeper, Portsmouth; and Mr. Richards, Pay- 
master-in-Chief, Royal Navy—have visited Glas- 
gow and Greenock within the past few days, with 
the object of collecting informating in order to 
determine the best type of collier suited for coal- 
ing vessels of the Navy. They were cordially 
received by the different shipowners and builders 
whose premises and appliances they inspected. 
The miners of Mid and East Lothian have this 
week held a meeting at Dalkeith, to consider 
what course they ought to} pursue with reference 
to the reduction of 10 per cent. just made in their 
As the men have no proper organisation, 
it is not expected they will be able to do more 
fi ly protest against the reduction. 
Messrs. Andrew and James Stewart, of the 
Clyde Tube Works, Glasgow, have now completed 
their contract for fifty miles of 4in. malleable 





A ting was held at Swansea last Saturday 
amongst the tin-plate men, when it was resolved 
that the general secretary make an effort to clear 
off the Association debt. The meeting condemned 
the action of the Vernon and Rhiwderin men for 
remitting two days’ wages to their employer, and 
agreed to subscribe towards the support of those 
who objected. 

One point, and an important one, was in the 

ting d ing certain new patents, which 
the men regarded as highly injurious to health, 
These patents require the use of glycerine, sal 
ammoniac, and muriatic acid, or spirits of salts, 
which they voted to be ‘ obnoxious stuff,” and 
to be condemned. 

There has been a successful inauguration of 
telephonic facilities at Newport between the 
shipping offices of Dock-street and the Alexandra 
Dock, and in celebration of the event the officials 
of Newport and Cardiff, between whom there is 
the most friendly feeling, exchanged hearty 
congratulations, 











4569. Boriers, &c., A. McDougall, Penrith. 
4570. mgd Enornes and Pumps, W. B, Sayers, Bir- 


m., 

4571, Macuivery for Propucine ScarFep or BEVELLED 
Strip, J. H. Bullock, Pelsall, and T. Brown, Walsall. 

4572, Fire-escapes, T. H. Ward, Tipton. 

4573. FasTeNeR for Hampers, Cases, &c., J. Rowlatt, 


iter. 
4574. Extractina Puospuates, W. P. Thompson.—(G. 
Hoyermann, Germany. 
4575. Permanent Corrin Fitrines, 8. A. Harris, Wol- 
verhampton. 
a9 Dry Sanp Cores, H. J. A.lison.—(J. H. Blessing, 


4577. S1Los, J. 8. Robertson, Glasgow. 

4578. Corks, &c., H. G. Jacobsen, Glasgow. 

4579. Locktnc-uP Printers’ Formegs, J. Beall, New- 
castle-on-Tyne. 

4580, TRANSMITTING AIR UNDER PressuRE, J. McInnes, 
Glasgow. 

bos 7 vapame Enornes, E. G. Colton.—(G. Schuhmann, 


4582. Descripine ELLipszs, G. P. Grace, London. 

4583. Prorectep Seam Lawn Tennis Batt, J. Neville, 
London. 

4584. GaLvanisine Barus, T. Minnis, London. 

= _— of Carson Points, L. Eidlitz, New 

or! 

4586. Wasninc WooL, A. Deletombe, London. 

4587. Paps for Counreractine the Exp Turust and 
the Weicur of Swarts, A. H. Reed.—(V. H. Hallock 
and F. D. Newton, U.S.) 

4588. Comprnc Macurnes, G. Wilkinson, London. 

4589. ALarm Cocks, A. W. L. Reddie.—({The Ansonia 
Clock Company, U.S.) 

4590. Non-mMEeTaALLic Receprac.es, F. Braden, London. 

4591. Pipes for Smoxinc Tosacco, &., F. Braden, 
London. 

4592. Reservoir Hoipers for Lamps, &c., A. J. Boult. 
—(M. Matthews, Canada.) 

4593. FinisHine of Corton Fasrics, G. W.C. Kirkham, 
London. 

4594. Enp Gates for Wacons, T. 8. Stewart and H. R. 
Josselyn, Loudon. 

4595. BotrLe Stoprers, A. J. Boult.—(C. de Quill feldt 
and J. Mersereau, U.S.) 

4596. AUTOMATIC BiLL or Invoice DistRiputorR, W. A. 
Rees, London. 

4597. Gas Baas, C. K. Farquharson and R. R. Gubbins, 
London. 

4598. Curtine Grain, F. Lange, Germany. 

4599. CLEaninG Domestic Urensixs, wc., T. Warwick, 
London. 

4600. Lamp Gass or GLope Houpers, G. L. Holloway 
and H. Stanning, London. 

4601. Lecoine and Gaiter Fasteners, G. L. Holloway 
and H. Stanning, London. 

4602. Bact Cartripces, J. H. Johnson.—(R. Selebam, 
France.) 

4603. Fastentna for Securrna Raiis to SLEEPERS, J. 
Kerr, London. 

4604. Ikonrnc Macurngs, J. Ritchie, Glasgow. 

4605. Breakine Pic Iron, F. Sharpe and M. H. Simp- 
son, London. 

4606. Permanent Way of Raitways, C. D. Abel.—{J. 
B. Caramin and Co., Belgium.) 

4607. Banps for Securine Boxes, &., W. R. Lake.— 
(G. Nicholsen, United States. 

. B. Harris, Fountain- 


an TiRgs, 

ridge. 

4609. Puasters for the Skin, H. J. Haddan.—(7. A. 
Abbott, United States.) 

4610. = Soda H. J. Haddan.—(£. Eggeling, Ger- 
many. 

4611. Gas Pressure Recuvators, H. J. Haddan.—(Z£. 
Derval, France.) 

4612. Guarps and Rests for Forks, H. Harrison, 
London. 

4613. Furnaces, R. McQ. Weir, United States. 

4614. Fastenines for Sautrers, &c., A. M. Clark.— 
(J. Von Hollen, U.S.) 

4615. Nut Makino Macuinges, A. M. Clark.—({T. Neely, 
United States. 

4616. Furnaces, A. M. Clark.—(F. Egner, U.S.) 

4617. TurmBies, A. M. Clark.—( W. P. Slensby, 0.8.) 

4618. AERIAL TRANSPORTATION of EXPLOSIVES, &c., 
A. M. Clark.—(M. L. S.. Buckner, U.S.) 

4619. stone and Ore CrusHers, A. M. Clark.—(D. 
Brennan, jun., and @. G. Young, United States.) 


15th April, 1885. 


4620. Feepine SteaM Borers with Water, J. Gresham, 
Manchester. 

4621. Seatina, T. Griffith, Manchester. 

4622. Stor Motion for Dousiine FRames, 8. Crabtree, 
Bedford. 

4623. FIRE-LIGHTERS, J. H. Crosby, Liverpool. 

4624. Pocker Cur.tery, A. Pilley aud A. B. Ball, 
Sheffield. 

es panel Lusricators, A. Bradshaw, 


ax. 
4626. DyEinc and Rinsinc Woo, &c., H. Webster, 
Hailif 


‘ax. 

4627. Door Sprinas, J. Watt, Glasgow. 

4628. TRAVELLING by Roan, E. Francis, Z. J. Francis, 
and F. D. Barritt, Nottingham. 

4629. VentiLators, J. Miller, Edinburgh. 

4630. OpeninG Doors from the Insipe, R. Roberts, 
Manchester. 

4631. Gatvanic Batteries, R, F. Yorke, Derby. 

4632. STEEL PenHOLpERS, W. Wilson, Newcastle-on- 


ie. 
4633. Dampinc ApPLiaNce, W. Wilson, Newcastle-on- 


e. 

4634. Permanent Way of Raitways, W. Stobbs, 
London. 

4635. Emery WHEELS, W. Stobbs, London. 

4636. Distnrectino Apparatus, R. Heneberg, London. 

4637. Coup.ines, T. H. Wilkinson and H. Whitting- 
ham, Hanley. 

= 3 eames Daivine Rers, E. W. Gough, Blox- 


4639. Coax Vases, W. Sames, Birmingham. 

4640. Automatic Governor, J. Bird, Liverpool. 
4641, ‘'rEaTMENT of Craars, A. T. Booth, London. 
4642, Lusricator, J. Tennant, London. 





~- PortaBLe Dry-EaRTH Cxoset, G. H. Ellis, South 
evon. 
4644 CompensaTinc Apparatus for RatLwaY SiGNaL 
Wires C. Wise, Bermondsey. 
4645, Suearine and Curtina Macurne, H. H, Leigh. 
(J. M. Mary, France. 
4646. Sasn Fasteninas, E. Showell, London. 
H. Pieper and Sons, 


4647. Exxcrric Arc Lamp, 
London. 

4648. Direct-actinc Steam Pumps, J. H. Johnson.— 
(2. Kérting, ees 

ae Sreerine Gear for Fisuine Boats, J. D. Jack, 

Ww. 

4650, et, W. Hamilton, Glasgow. 

4651. Dressinc Mittine Curters, &c., H. J. Haddan. 
—(J. B. Reinecker, Saxony.) 

5652. Currinc and SHapinc Merats, H. Greenwood, 
London. 

4653. Hoipine and Stretcuine Trousers, E. Newton, 


mn 

4654. Trusses, A. J. Boult.—(J. Hec, France.) . 

4655. LusricaTinc Certain Parts of Macuinery, J. 
Paton, London. 

4656, Neepie, G. H. Hughes, London. 

4657. Harvester Binpers, A. J. Boult.—(H. S. Black- 
burn, Canada.) 

4658. Garrine or Lanpinc Samon, &c., E. L. Berthon, 
London. 

4659. Presses for Lawn Tennis Rackets, &c., F. 
Bryan, London. 

4660. Rotary Fans, H. Aland, London. 

4661. Mecuanism of Fiures, &., C. A. Drake, London. 

4662. Stirrup Irons, R. Wright, London. 

4663. AuToMaTic OpEentne, &., of VenTILATORS, B. 
Boothroyd, London. 

4664. Gzarino for TransmiTrinc Morive Power, J. 
Rol n, gow. 

“—;. Sroxine, &c., Borer Furnaces, J. N. Wilson, 

wW. 

4666. ILER and other Furnaces, J. 8. Booth, 
London. 

be" Epereaeaan, A. M. Clark.-(S. S. Burt and A. B. 


4668. ORNAMENTING WALL, &c., Paper, W. V. Wilson, 
London. 

4669. Acetate of AmyL, W. V. Wilson, London. 

4670. Loapinc, &c., Coat and other Carcogs, G. 
Taylor, London. 
71. Evements for Vottaic Batrerizs, D. G. Fitz- 


Gerald, London. 
4672. Seats and Desks, 8. Pitt.—(H. G. C. Holscher, 
Saxony.) 
16th April, 1885. 
4673, ADJUSTABLE CLIP _ or Evs, F. H. White and 


H. Chantler, Live 
4674. Openinc INTERNALLY STopPERED Bort.es, W. 
Vaughan, Bi ham. 


‘irming 

4675. Rims of Wueexs for Bicycues, &c., J. Hudson, 
Birmingham. 

4676. Sreerine of VeLocipepes, J. T. Anyon, Man- 
chester. 

4677. Compinep DisinrecTinc and Fumicatine Com- 
PpounD, T. Stoner and J. Turton, Bradfo: 

4678 Steam Borrers, R. Dalgliesh and T. Claridge, 


‘ordby. 
4679. Horse Curprer, J. T. Parslow and T. Emmett, 


agence: es. 

4680. Propucine Motive Power by a Biast Macuine, 
T. Stockley, Southsea 

4681. VENTILATING Pipe and Cap, J. E. Barwick, St. 
Peter’s, Kent. 

4682. Tops of BorrLes and F.asks, J. Meeson, Sheffield. 

4683. Ho.pers for Baus of THREAD, A. Barr, Glasgow. 

4684. Motors woRKED by ComBusTiBLeE Gas, G. H. 
Garrett, Glasgow. 

4685. Laprges’ Stays and Corsets, M. Bentham, Bir- 


ham. 

4686. Bronzinc and Dustinc Paper, D. and A. Dodds, 
Manchester. 

4687. Saarts for Transmittinc Power, T. H. Arrow- 
smith, Manchester 

4688. Suprort for INCANDescENT Lame Swapes, A. 
Swan, Gateshead-on-Tyne. 

4689. Woven Bas, F. Baynes and J. Whalley, Man- 
chester. 

4690. Pistons and Sturrine-Boxes, A. T. Allen and H. 
Cavill, London. 

4691. SELF-apDsusTING CANDLE Protector, W. Wig- 
field, London. 

4692. Drititinc Hoves in Coat, R. Hudson, Blyth. 

4693. Stoppers for Borries, O. E. Pehl, | iverpool. 

4694. Fastenrne Boots, J. Smith, Stoke-upon-Trent. 

4695. RirLe Sicut Exevators, F. Osborne, Sutton 
Coldfield. 

4696 ApJsusTABLE Prop for Mrygs, 8. Morgan, Bir- 
mingham. 

4697. Fur Biowers or Picxers, T. and 8. Buckley, 

ndon. 

4698. CARDBOARD Resters, &c., for Packinc Hats, G. 
Downs, London. 

4699. PRevenTING AccIDENTs to Macutnery, &c., R. 
Hitchen, J. T. Pearson, and T. Richmond, Burnley. 
—ith January, 1385. 

4700. CLosinc Gates, G G. Blane, near Windsor. 

4701. Cueckine of Fraup in CaRRiacE Farss, P. L. 
le Duc, London. 

4702. Granp Pianorortes, &c., W. H. Beck.—(#. 
Wolfframm, Germany.) 

4703. Set¥-actinc Tap Hoe Protector for Casks, 
J. McKinless, Manchester. 

4704. Buttons, A 8. Mumford, London. 

4705. Automatic Trpat SEALING VALvE and F oat, J. 
Horne, London. 

bi a Leap, W. E. Gedge.—(S. Trayner, 

pain. 

4707. Revotvine Sarery Gear, F. Sikes, London. 

4708. MeraLtic Burton Fastener for Boors, J. J. 
Perkins, London 

4709. Broocues, I. Greenbury, Glasgow. 

4710. Non-conpuctine Composition for PRoTEcTixG 
Borters, &c., M. Keenan, London. 

4711. Prorectine BorLers, CYLINDERS, &c., M. Keenan, 
London. 

4712. Meratiic SieePers, &c., for Rarways, H. 
Bankart, London. 

4713. Sewine Macutnes, H. J. Haddan.—(The Nak- 
maschinenjabrik vorm. Frister and Rossmann, Ger- 


many.) 

4714. Disinrectinc, H. J. Haddan.—(G. Langbeii, 
Saxony.) 

4715, Screw Prope tiers, J. H. Johnson.—(N. Yegr, 
Russia.) 

4716. Cricket Bats, W. Sykes, London. 

4717. Commutatine Circuits, H. P. Holt and A. 1. 
Jones, London. 

4718. Frepine Saeers of Paper to Printixe, &c., 
Macuinss, W. R. Lake.—( The Sedgwick Manujactu: - 
ing Company, U.S.) 

4719. Stream Vacuum Pumps, W. R. Lake.—+(@. H. Nz, 
US. 


4720. Watt Brackets and Suspensions, J. G. Staple- 
ton, London. 

4721. Pweumatic Door Cueck Sprine, J. C. Fell.—(F. 
I. Gazaix, France.) 

4722. Currinc P1LE Fasrics, T. Millward, London. 

4728. AERIAL ELECTRIC SIGNALLING, F. J. Micklewrigh', 


mdon. . 
4724, Frames for Baas, &c., E. Pfeiffer.—(MM. Hupjv 
and Bender, Germany.) 
4725. Compounp Enaines, H. Dansey and O. Robin- 
son, London. 
17th April, 1885. 
4726. Wixpow SasH Fastener, R. Jones, Bir- 
mingham. 
4727. Tarun Fire Front for Rances, &€., M. 
Bousfield, York. 
nen Sray for Firre-soxes, W. Leach, East 


n 
4729, Miners’ Sarety Lamp, W. Hemingway and H. 
Joyner, Barnsley. 
4730. CenTRE Piece of Swivets, J. Warner, Redditch. 
4731. Datvine Bet, J. H. Butterworth, A. Peverley, 
and R, Binnall, Rochdale. 
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4732. Corxectire Hames, H. C. Lory, Liverpool. 
4738. Purine Knives, M. Prior, Sheffield. 
4734. Gunazense et, Lough Copies of WRitinc and 


enden, 
4738. GErrTiNne or ioe Cray, J. H. Key, London. 
4739. Sarery AtracuMents for Lirts, &c., J. Archer, 


London. 
“. Srorprers for Arratep Watsr Borties, C. 
ce. a ion. 
ag Rorary Enyornes, J. Hick and F. Phillips, 
and 
is of Boors and Sxoss, T. P. Millett, 


4742. 
London. 

4743. Beaters for Biowers, &c., W. Allday, jun., E. 

day, and J. Watkins, Birmingham. 
4744. Iron and Sreez, F. J. P. brough, Liver- 
—{A. Hanan, Germany.) 

4745. Gatvanic CELis, 8. Raudnitz, Lond 

4746. Mrratuic Exranpinc Gas Bacs, v. Adkins, 
_Birmingham. 

Bone Hage Jackets for Steam Pipes, &c., 
F. “Schulte, Lond 

4748. Insect Susnerin and Som Fertiuiser, T. H. 
Sclater, Orkney. 

4749. Sei F-AcTINO: FiusHinc Apparatus, E. R. Palmer, 

mdon. 

470. Pavixe Buocks, A. T. Elford, San Francisco. 

4751. EarTH-cLoset Apparatus, J. D. Garrett, 
London. 

4752. CurLuep Castinas. T. Cooper, Lo. 

4753. Vesseis for Foop and Liquips, J. mi ndrick and 
8. B. , London. 

4754. PRINTING on Wat Parser, &c., G. W. Osborn, 
London. 

4755. Pees for Srrincep Musica InstRUMENTs, T. E. 
Gatehouse, London. 

4756. Securtnc Mrix-cans to Doors, H. P. Lavender, 


mdon. 
4757. Baits for Lawn Tennis, &c., C. Malings, 


mdon. 

4758. Starcn, B. H. Remmers.—({Z. von Wagner and 
A. Gillitzer, Austria.) 
4759. Sasn Bars, W. H. Luther, Glasgow. 

4760. Rotuine, &c., Natis, P. Jensen. ee: Berglund, 


Sweden.) 
4761. Crass, Capstans, Wincues, &c., R. J. Rudd, 
London. 
4762. VentrLators for Rartway, &c., Carriaces, A. 
iller, London. 
4763. Exercisinc the Musciss, J. Carter, London. 
4764, Dryinc and Coatinc or VaRNISHING METAL 
TEs, J. Lysaght, London. 
4765. Wicxs for Or Lamps, 7 8. Hallett, London. 
4766. Looms for Weavine, W. R. Lake.—{C. Pearson, 
United States.) 
. Looms for Weavinc, W. R. Lake.—(C. Pearson, 
United States.) 
4768. Looms for Weavinc, W. R. Lake.—({C. Pearson, 
United States.) 
4769. THeRMoMETRIC Apparatus, A. G. Brookes.—(E. 
W. Upton, United States 
4770. Securtrrc HEEts > Boots and Ssogs, A. G. 
Brookes.--(N. W. Bingham, United States.) 
4771. Wirine Intrerrors for Evecrric Licat, &c., B. J. 
B. Mills.—{L. ee - and J. H. Vail, U.&.) 
4772. Brakes, W. J. Vicary, London. 
pay yom of Cricket and other Barts, W. H. 


k, London. 
4774. Fasrentnc for Corsets, &c., A. Combault, 
London. 


4775. Stopper for Borris, &c., J.C. Schultz, London. 

4776. Srortnc Power, A. M. Clark.—(M. Honigmann, 
Germany.) 

ns Conaesan Pusiic Tea or Corree Hovusz, W. 


, London. 
18th April, 1885. 


4778. yes Macnrvye for Leatuer, H. 8. Barrow, 
J. ik, and G. A. Hardy, London. 

4779. Driving MARINE SCREW Prope.iers, G. F. L. 
Davis, Caversham. 

47380. Faciurratine the Copyinc of Desicns, W. Rigg, 
Bradford. 


4781. Casrnet for Worxs of Art, F. J. E. Hine, 
4782. Vices, T. Hunt, C. Pegg, and F. Turland, 
‘uneaton. 


P. 


4783. Borriine AgrraTeD Waters, W. Fairhurst, 
Li 


4784. Screw Propetirrs, J. Belduke (‘‘ Bolduc’’) 
Liverpool. 

4785. Straicut Rowers, J. 8. Downing, Birmi 

4786. Puorocrapic Dark S.ipes, E. Marlow, Bir- 


yy 
4787. Formine a Gatvanic Batrery, R. F. Yorke, 


y. 
=. 4 AvarM and Water Inpicator, J. T. 


-on-Tees. 
4789. Rope Curr, J. Ward, Birmingham. 
= ~— of Carpinc Encives, D. Hall and J. H. 


y, Manch 4 
4791. Crorarne for Anmmats, R. J. C. Mitchell, Man- 
chester. 


4792. Looms, W. Manchester. 
793. Cuasrxe Toot, T. Bramwell, Manchester. 
4794. Expanpine Ro.uer, J. B. Horrocks, Manchester. 
4795. Grease Traps, 8. H. Adams, York. 
= Saas CIRCULARS, &e., J. 8. Rubinstein, 


ion. 
4797. Steam Sarery-vatves, &c., I. and 8. Smith, 
London. 


4798. Antiriciat Fue, 8. Butler, London. 

4799. Braxe, I. Marsden, Man chester. 

4800. GoveRNING SPEED of Excives, J. G. Jones, 
London. 

4801. Scavencers’ Carts, R. C. Sayer, Newport. 

4802. Distnrectinc Powper, J. B. Austin, London. 

4803. Low-waTter Sarety Vatves for Bowers, J. H. 
Dewhurst, London. 

> Drawinc Cans for Corroyx, &c., J. Whitworth, 

don. 

4805. Taxinc-up Bawps in Spixsine, &c., Room, 
D. and 8. Ledray and R. C. Hudson, Halifax. 

4806. Ironinc, &c., Hats, W. E. Gedge. —L. Raymond 
Jils, France.) 

4807. Wuextts, E. Perrett, London. 

4808. Stoprinc and STARTING TRAMCARS, &c., W. 8. 
Holden, London. 

4809. ELecrricat Storace Barrenies, 8. Norris.—(C. 
P. Orne, United States.) 

4810. Reversine and Expansive Apparatus for STEAM 
Encrves, A. L. Daviess, London. 

4811. Presstnc Apparatus, T. Smith, London. 

4812. Exrastic Waeet. Tires, H. Barrett and J. J. 
Varley, London. 

=> Bep Prates for Brick Movcxps, J. T. Bower, 


4814. co. Arrrxers, G. W. Schimmel, London. 
4815. Evecrric THERMO-TELEMETRY, J. G. Lorrain, 


London. 
—- PREPARING Meratiic Piates for Prixtixe, E. 
de Pass.—(C. F. Josz, on ek 
4817. TauRMING ARTICLEs, R. Manning, London. 
a Stranp for a &c., C. Wakeman, Bir- 


ISINFECTING and DEoporisinc APPaRATus, J. 
M. B. Baker, London. 

4820. TRavELLInec Truyks, E. Faithfull, London. 

4821. Gpewinc Brovesams and LaNDAULETTES, &c., 


4825. ROLLER Mitts, W. R. 
4826. Spreaper for WaTer-cans, E. Ni 
Saas CISTERNS or Tans, E’ Newton, 


4828, Improvep Boor, R. G. King, London. 





4829, 
G 
4830. a 7 A. Stoffert and T. = ag gt 
4831. Screens of PURIFIERS making Fio 
and W. Raine, London. 
ij for AERATED Borrttes, F. C. Roberts, 


Saas Borrises, J. 8. Davison and T. Scott, 


4834. Heatine Vessezs, C. Jones, London. 
4885. Pumps for Propvcrnc Vacuum, P. Jensen. 
—-{L. A. Riedinger, Germany.) 


20th April, 1885, 
4836. Suor for Beasts of Burpen, G. Dunn, London. 
4837. Fiurp Meter or Motor, J. Mactear, Glasgow. 
“~ Srient Savsace and Pre Meat Currers, W. G. 


Salford. 
am Eon, T. Cc. it, Weedon. 
4840. Mixers’ Sarety ups, T. Marshall, 


am 

4841. TransmiTtTinc Licuts and SHapows, W. Gem- 
mill, Drummore. 

4842. Rotary Enornes, R. E. Dickinson, London. 

4843. RESERVOIR PENHOLDER, E. Hussey, Birkenhead. 

= Rixe Spryninc Macuinery, B. Cohnen, Man- 


ged SieNaLuinc Apparatus, J. Smith, 


North- 


4845. REVERSIBLE ELECTRIC Macuine, J. Enright, 
London. 


eo OPENING — y ALLY Stroprerep Bortr.es, F. 

verpoo! 

4847. "Cuan, &c., Hottow Merat Arricies, E. 
Cope and A. Hollings, Liverpool. 

4848. ue, W. H ton and E. Knowles, Halifax. 

4849. Ratsinc Rartway Carriace Winpows, C. Eagle, 
T. R. Keam, and A. Knowles, Birmingham. 

4850. Lowermnc the Sxvurrie-poxes of Looms, H. 
Broadbent and W. Holroyd, Halifax. 

-—. Locks and Latcues, F. Brown and 8. Guinery, 

ton. 

4852. Spinto, &c., R. Turpie, Manchester.—7th April, 

885. 


1 

4853. Caps, J. Paulus, London. 

4854. Hotper for Incanpgscent Lamps, H. Pieper, 
London. 

4855. Excavatine Scoop, 8. Holmes, London. 

4856. Printine, A. 8. Rubinstein, London. 

4857. Dousir-actine Pumps, A. Le Grand and R. Sut- 
cliffe, London. 

4858. Ruuer, 8. L. Tomkins, London. 

4859. CaRTRIDGEs, J Richards, Kingston Hill. 

4860. DirrerentiaAL Bacance Gear for Tricycues, J. 


ing! 
an dian : Lars, J. Phillips, London. 
4862. Desks, G. M. Hammer and E. . Hammer, 


on. 
4863. Stunsrne, &c., Corrox, &c., T. 8. Whitworth, 
Manchester. 


4864. Automatic Sicut Feep Lvusricator, J. Ether- 
ington, London. 

4865. Boot-cLeaninc Macuine, H. R. Snelgrove, 
Londcn. 

4866. ApsusTaBLe Screens, H. Shield and W. N. 
Crockett, Nottingham. 

4867. Urimistnc Exnaust I~ mg C. Oertling, H. 
Sauber, and G. Ludwig, Lon 

-< Net and Rorre Havu.ine ecomem, J. McKidd, 


4869. Domestic Frre-crates, R. Duncan, Glasgow. 

4870. Macaztve Guns, W. A. F. Blackeney, Glasgow. 

4871. ickers for Looms, W. Fairweather. — (C. 
Hencken, Germany. 

4872. APPLYING the Sream Brake to TRAMWAY 
Enornes, &c., W. P. Green, London. 

4873. Wixpow, &e., FASTENING Bars, W. Leggot, 
London. 


4874. Water Trre for Force Hearrus, L. A. Groth.— 
(C. Frémont, France.) 
4875. Nats, W. R. Lake.—(MM. Russell and Ervin, 
United States.) 
4876. Umpreuas, A. Lowengard London. 
4877. Fotprxe _Invatip Boarp for Barn Cuarrs, W. 
rigden, ton. 
4878. Nats, W. Lake.—(MM. Russell and Ervin, 
United States. 
4879. Guns and Gun Barres, W. R. Lake.—(W. H. 
Brown, United States.) 
4880. Type Waters, J. W. Tasker, Balham. 
4881. Form Nc Mera Rops, &c., from Rats, &c., L. 
Mannstraedt, London. 
4882. Ar REFRIGERATING Apparatus, O. J. Ellis, 
London. 
4883. TT. Toot worked by Fivurp Pressure, 
G. A. P. H. Duncan, London. 
4884. Covers for Jars, W. Bartholomew, London. 
4885. Jorst for Movurupreces and Stems of Topacco 
Pirss, W. H. . jon. 
of eee 4 &c., Doors, &c., J. Eaton 
and F. 8. 


Morris, 
4887. Toy, J. H. Sinan .-00. Hébert, France.) 
a — and Drarnace Traps, T. M. Lownds, 


ion. 

4889. CrucrBLes, Murries, &c., F. Maxwell-Lyte, 
London. 

4890. ImptemeEnt for Hoerne, &c., J. Le Patourel and 
T. Le Poidevin, London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





$138,419. Avromatic Fire Kixpier, Peder T. Ham- 
borg, Grand Rapids, Mich.—Filed December 17th, 
1883. 


Claim.—(1) In a fire lighter, a device adapted to be 
placed thereof, 


within astove, or made as 





at stated time, for the purpose set forth. (2) In a fire 

lighter, a match holder, a slide containing roughened 

surface beneath the same, and a weighted connection 
with the hooked or screw-threaded end of the key of 

- alarm clock, Mpa when said key is revolved 

an alarm is sounded said weight is made to fall 
poe ignite the match in the holder by the withdrawal 
of the slide, as described. 

313,489. Commurator ror DyNAMO-ELECTRIC Ma- 
cuines, Warren P. Freeman, New York, N.Y.— 
Filed March 10th, 1884, 

Claim.—(1) A commutator for a dynamo-electric 
ha the commutator strips placed trans- 
versely on the periphery of the plhrnce. 21 aney eony or 

— ler, and secured th peel be means of retaining 

screws passing radially ~~ peripheral — at 
the sides of the said drum, the screws threaded in the 





said commutator strips, and placed with baat wry 
toward the hub of the Paid drum or cylinder. 


commutator for silines. cutie 
ofa drum or eytnder A, commutator strips 
B, secured thereto by ted screws ©, passing 








periphery of the drum or A, and 

oes commutator stripe, _ tte = “s a 
pectively separa‘ ng the commutator strips from 

the ah pane or eter an m each other. 


313,481. Crank Pin, Willis @. Dodd, San Francisco, 
Cal.—Filed August 19th, 1884. 
Cloim.—The combination of the adjustable plate Q, 





pin p, bolts ss, and slots rrin the wheel or disc P, 

substantially as described. 

$18,500. Rotary Enoine, Carl F. a Man- 
chester, N.H.—Filed November 17th, 1884. 

Claim.—{1) In a rotary e, the shell a, having 
cylindrical Pa chamber a! and abutment chamber 
all oj to each other, combined with — 
cylin oa ¢, i ~ Ae 3 ¢3, and their cylindrical 
chet, the abutment eylinder d, with its recesses dl, 


surface ——— @,and interm rT; Pleading tp ds, 
an and outlet passages ¢ ¢ 

chamber al, as and for the ‘ ') The 
piston cylinder ¢, having pistons c ¢3 c4 ct and concave 
recesses ¢7 c7 on each side of said stons, in combina- 
tion with abutment cylinder d, having recesses dl, 





SEN 


BX WS R= 
outer concavities d3, and intermediate projections d4, 
for the purpose of Preventing escape of steam or water 
during the — of the e e, in a manner as 
herein set forth and described. (3) In combination 
with the piston cylinder c, its 3 ct, and the 
abutment cylinder d, constru: in a manner as 
described, inlet and outlet ¢ and /, with their 
respective transverse channels ¢! and /1, as and for the 





313,509. Five Cuieawer, Fred L. McGahan, Indian- 
apolis, Ind.—Filed May 23rd, 1884. 

Claim.—(1) A flue cleaner consisting of the following 
elements, namely : Ss tube having an inlet for steam, 
a ~~ pt to one end of said tu’ 
—_—- to cover the open mideteale 

de over exterior of sai Fp hth Ts, 
within said discharge jet and connected with said 





late, 4 combined substantially as and for the purpose 
: (2) In a flue cleaner, combination 


of 
ited) fa val: id 
2d sa tebrnty fied. @)) hades denner ae 


tube i, i and 
— H d, of ~~ th. l and = thie eal 
valve is operated in the manner one! for the purpose 
set forth. (4) In a flue cleaner, the combination, with 
tube i and jet a, of sleeve o, having a a handle n, 
arranged as —_- substantially as and for the 
purpose specified. 


313,595. Govansen, Byron Jackson, San Francisco, 
Cal.—Filed A 
Claim. 


ann 





trif -acti its, and 
movable excentric, cen fugally acting ing weigh Ban wy wy 


a wae tank, of 


313,656) 





E journalled therein, pin F on the journal of said 
wheel, outside of the section B, lever hammer G H, 
pivotted to the outside of the section B, and the gong 

oo outside of the pipes, substantially as set 
f 


S17. Srurrina-Box, Thomas Barber, Flatbush, 


June A 884. 
Citin. —The com substantially as herein- 


before described 4. with the the body of = box having an 











internal screw- thread, of the main gland having an 
(313,703) 
Seay and the oxuiieny Goad’ bering on tobsrndt 
screw-thread to to engage thet thread of rie the main gland. 
CONTENTS. 


Tue ENcINeer, — ripe 1885, 
Newtons ae or Moriow . 
Lost ENERG oe 
TRE inenswonees! or ‘crv Ewainrers ° 
TENDERS 


os 0 





RalLway MATTERS . ° 
Notes AND MEMORANDA es (40. 00 0. 00 
MISCELLANEA op. 60, 40,90, oo Man 
DesipERatuM DONKEY Pom. (Illustrated. -. 814 
Snaw’ —— Hypravtic Gun Pressure Gavae. (Illus- 

tra’ 


314 
Waeet Toor CLeaxme MACHINE. (Wiustrated.) $14 
Hypravtic Pompine Evorne. (Illustrated.) .. 315 
M‘Larxe’s Twin-screw. (Illustrated.) .. + 
Sourn Fore.anp LIGHTHOUSE EXPERIMENTS .. 
Letrers To THE EpITor— 
Friction or Stripe VALVEs. seemed 
Marine Governors. (Illustrated.) 
Tae Erricirency or MARINE Boruins.. 
Tae Tirpury Dock .. .. .. ‘ 
Hypravtic Lirts ee 
Fiusn TANK . eo 08 8 
Factory Inspection 1x WALES |... 
La Tarpes Viapvuct. (Illustrated. 
Leapine ARTICL 








319 

HicH-sreep STEAMSHIPS o cc co co S19 
ROOF Tests OF IRON AND ° oo oe S30 
New 8uipine Scare mm Iron Minino.. .. .. 320 
Tse Miners’ KE.. © ec 08 cc ‘oo 0 
LITERATURE «- 821 
Tue TELEPHONE AND TELEGRAPH WIRE “Questi ON 321 
Tae Equiraste Durex Hammer. (Iilustrated.) 323 
Tue Roya Institution... co ce 600: SEB 
AMALGAMATED Society oF Exorwerns co 06 co O8 
Private Brit Lecis.aTion.. .. ec 06 os Oe 
LauncHes AnD TRIAL TRIPS .. .. «2 «. «. 325 
American Notes .. .. - 326 


Tue Inon, Coat, AND Genera “TRADES or ‘Bre. 


MINGHAM, WOLVERHAMPTON, AND District . 326 
NoTes FROM LANCASHIRE .. .. «2 «+ «+ «+ 826 
Notes rroM SHEFFIELD ‘ oo oo S86 
Notes rrom THE NorTH or ENGLAND co cc oo 88 
Nores From ee . 327 
Nores rxom WALES AND ADJornIno CounTizs .. 327 
Tue Parent JOURNAL .. . 327 





ParaG 
Steam Tramwaysin London .. .. .. .. «. 812 
William Templeton an eo 20 ec .os Ob 
ion ‘oremen Engineers 
Naval A tments .. .. .. .. 832 











May 1, 1885. 


THE ENGINEER. 





329 








INTERNATIONAL INVENTIONS EXHIBITION. 

As our readers are aware, this Exhibition is to be 
opened to the public on the 4th inst. by H.R.H. the Prince 
of Wales. Considerable alterations and extensions have 
been made to the buildings since last year, many of the 
low and narrow erections which were generally very incon- 
venient and ill-lighted having been swept away and 
replaced by wider and loftier structures. Notably we may 
mention the addition of North and South Courts to the 
South Gallery, which has not only given much extra space, 
but has greatly improved the internal appearance of this 
portion of the Exhibition. What was known at the 
‘Healtheries” as the Western Annexe hasalso been entirely 
rebuilt on a much larger scale, and opened on one side to 
the West Gallery, 

The Inventions Exhibition consists of two divisions. 
The first comprises inventions, which include apparatus, 
appliances, processes, and products invented or brought 
into use since 1862, the general aim being to bring before 
the public the progress which has been made during the 
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and air engines, &c.; means of utilising natural forces; 
and means of transmitting power. 

Group V—Railway Plant: comprising rolling stock 
wae ng locomotives); fixed and other appliances; brakes 

hand and automatic); tramways; atmospheric railways; 
portable railways, &c. 

Group VI—Common Road Carriages, &c.: comprising 
carriages for common roads; bicycles and tricycles; saddlery 
and harness; farriery. 

Group VII—Naval Architecture: comprising ship and 
boat building; ships’ fittings; marine propulsion (including 
steering). 

Group VIII—Aeronautics: comprising balloons; aero- 
nautic apparatus. 

Group IX—-Manufacture of Textile Fabrics. 

Group X—Machine Tools and Machinery: comprising 
metal-working machines; wood-working machinery; stone- 
working machinery. , 

Group XI—Hydraulic Machines, Presses, Machines for 
Raising Heavy Weights, Weighing, &c.: comprising 
pumps; hand, steam, rotary, cuntnlbaigals fire engines; cranes 
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Group XVI—Fuel, Furnaces, &c.: comprising manu- 
facture of fuel; furnaces for manufacturing > Raaraene 
stoves for coal, for gas, for oil, &c. 

_ Group X VII—Food, Cookery, and Stimulants: compris- 
ing machinery for treating grain and flour; manufacturing 
articles of food, &c. . 

Group XVIII—Clothing : comprising fabrics; articles of 
clothing; machinery and apparatus; cleaning clothing; dress 
fastenings, &c. 

Group XI1X—Jewellery: comprising jewellery and per- 
sonal ornaments, 

Group XX—Leather, &c.: comprising manufacture of 
leather; treatment and application of leather—exclusive of 
saddlery and of boots and shoes—artificial leather, &c. 

Group X XI—India-rubber and Gutta- &c.: com- 
prising machinery for treating india-rubber and gutta- 
percha, &c. 

Group XXII—Furniture and Accessories—Fancy 
Goods : ——— furniture and upholstery; floor cover- 
ings and wall coverings (other than paperhangings); artistic 
and ornamental metal work; trunks; portmanteaus, &c.; 
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GENERAL PLAN OF THE INTERNATIONAL INVENTIONS EXHIBITION. 


last quarter of a cm in a plying the discoveries of 
science to the purposes 0 daily life he second is entirely 
devoted to musi 
and appliances connected with their use, or bearing upon 
the science and art of music, 

Division I., to which we shall confine ourselves, is sub- 
divided into thirty-one ups, containing 165 classes, 
which are disposed throughout the buildings in the manner 
shown in the accompanying plan :— 

Group I—Agricu hatey Mactiiedinnts, and Arboriculture: 
comprising field implements; barn and farmyard imple- 
ments; dairy and poultry farm ae agricultural con- 
struction; cattlefood ; horticultural apparatus; arboriculture. 

Group II — Mining and Metallurgy: comprising 
machinery and appliances used in mines and quarries; 

roduction and manufacture of iron and steel; forging and 
oundry work, &c. 

Group III—Engineering Construction and Architecture: 
pre nan Panic railways and tramways; bridges and 
viaducts, 

Group [V—Prime Movers, and Means of Distributing 
their Power: comprising steam engines and boilers; gas 





instruments, and machinery, apparatus | 





and other lifting apparatus; hydraulic and other presses; 
weighing machines. 

Group XII—Elements of Machines: comprising me- 
chanical movements; separate parts of machines. 

Group XIII—Electricity: comprising generators, con- 
ductors; testing and measuring or ervaatya telegraphic and 
telephonic apparatus; electric lighting apparatus; electro- 
metallurgy and electro-chemistry; distribution and utilisa- 
tion of power; electric signalling; lightning conductors; 
electro-medical apparatus; electrolytic methods for extract- 
ing and purifying metals; electro-thermic apparatus. 

y Mamet X1V—Apparatus, Processes, and Appliances 
connected with Applied Chemistry and Physics: compris- 
ing inorganic ucts, and means used in obtaining them; 
organic and synthetical products, and means used in 
obtaining them; apparatus and appliances for compressing 
and liquefying gases, and applications thereof. . 

Group X V—Gas and other Illuminants: comprising coal 
gas, water gas, oil gas, carburetting air, &c.; tests and 
photometrical apparatus; burners; and means of utilising 


basket work; brushes; umbrellas, parasols, and walking 
sticks, 

Group XXIII—Pottery and Glass: comprising kilns 
and furnaces; bricks, tiles, earthenware, &c.; porcelain, 
majolica, and artistic pottery; crown, sheet, and plate 
glass; bottles, table glass, toughened glass, &c. S 

Group XXIV—Cutlery, Ironmongery, &c.: comprising 
cutlery and tools; surgical instruments and appliances; 
files and rasps; hardware; screws, nails, &c. ; 

Group XX V—Fire-arms, Military Weapons and Equip- 
ment Explosives: comprising ordnance; fuses and detona- 
tors; guns, rifles, and pistols; swords, bayonets, and sa 
tools, &c.; gunpowder and ammunition; torpedoes, tele- 
meters, aud military equipment. 

Group XXVI—Paper, Printing, Bookbinding, Sta- 
tionery, &c.: comprising machines peel epee for the 
manufacture of paper, paste- ) papier-maché ; 
machines, &c., for cutting, folding, and ornamenting paper ; 

per hangings; letterpress and other printing; book- 
Tinting, manufacture of portfolios, &c., ications of 





and applying gas; mineral and other oils; candles, &c. ; 


lamps for oil and spirits; holders for candles, &c, 


materials and appliances. 





papier-maché ; artists’ implements and materials ; writing: 
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Group XXVII—Ciocks, Watches, and other Time- 
keepers: comprising clocks; time signals, &c.; watches and 
chronometers; tools, Kc. 

Group XXVITI—Philosophical Instruments and Appa- 
ratus> comprising optical ;astronomical; physical; electrical; 
chemical; mathematical; meteorological; geographical; 
nautical; weighing and measuring; biological. 

Group XX ITX—Photography : comprising processes and 
their results; apparatus (excluding lenses); application of 
photography to various purposes; typography, ceramics, 
relief-moulds, &c. 

Group XXX—Educational 
models and apparatus. 

Group XXXI—Toys, Sports, &c.: comprising toys, 
games, : and exercises; field sports; scenic and dramatic 
effects. 

In addition to the foregoing, the plan also shows the 
space allotted to foreign exhibitors, the name of the 
country being given in each case. ; 

Division IL. comprises three groups of sixteen classes, 
and occupies those portions shown with dark shading, as 
well as the Albert Hall. 

Entering from Exhibition-road and passing into the 
South Gallery, the first exhibits that will attract attention 
are those of the War-office and Admiralty, who will make 
an imposing display of ordnance of various sizes, and in 
different stages of construction; carriages, shells, torpedoes, 
and submarine mines; and methods of laying and firing 
them. There will also be shown apparatus used in 
testing, and in measuring velocity, pressure, and recoil, as 
well as many of the more important articles of military 
equipment. Mr. F. W. Webb, of Crewe, has placed one of his 
compound express locomotives in a commanding position 
in the centre of the building, and it will no doubt be an 
object of much interest. It is backed by a working set of 
Webb’s patent signalling apparatus. Close by is the 
Westinghouse Automatic Brake Company, who have 
erected a building in which the action of the brake as 
applied to a train of fifteen carriages will be represented 
in working order. The compressed air will also be utilised 
for a communication between passengers and guards. In 
Group 11 the same company will show an ordinary 
Westinghouse air compressor, as illustrative of its fit- 
ness to supply compressed air for purposes other 
than in connection with the automatic brake; and 
a somewhat similar arrangement of pump for water. 
The Vacuum Brake Company will also exhibit its 
system in operation. In the centre of the gallery a large 
horizontal engine with the Wheelock automatic valve gear 
is being erected by Mr. Daniel Adamson, Hyde; but it 
will not be used for driving machinery in any part of the 
Exhibition. Mr. Adamson has also sent one of his patent 
testing machines. Semi-fixed engines will be exhibited by 
several well-known firms, both in Group 5, with which we 
are now dealing, and in Group 1, which is devoted to agri- 
cultural machinery. Messrs. Merryweather & Co., Deptford, 
have sent one of their steam tram-cars, and in the grounds 
outside, the Mekarski Company will run a compressed air 
tramway engine and car, the air being supplied by a com- 
pressing pump and engine constructed by the General 
Engine and Boiler Company, Hatcham. It is also pro- 
posed to run an overhead railway by means of compressed 
air; but at the time of our visit its erection had not com- 
menced, though the compressing engine was in its place 
and nearly completed. This engine is made by Walker 
Brothers, Wigan, and is a large and massive piece of work, 
being contained on two heavy box castings sunk into the 
— in place of the more usual concrete or masonry 

oundation. 

engines there will be a large display. Messrs. 
Crossley Brothers will have no less than sixteen Otto 
engines, of various sizes and types, throughout the Exhi- 
bition, many of them in use for driving the shafting. 
Among them will be a new-type 7-horse power horizontal, 
a }-horse power vertical, and a 5-man power vertical, 
which, we mal is the smallest compression engine ever 
made in this country. Messrs. L. Sterne and Co. will also 
show Clerk’s patent gas motor ; and besides these we notice 
the Stockport engine; Atkinson’s patent motors on both 
compression and non-compression systems; and several 
small vertical engines by Messrs. Kérting Brothers, which, 
we believe, have never been exhibited before. One of the 
novelties in Messrs. Kérting’s engines is the apparatus for 
cooling the circulating water, the ordinary water vessels 
being replaced by a series of cast iron gills, which present 
a very large cooling surface in a very small compass. If 
this arrangement answers as well as the cooling vessels, .it 
will be the means of saving considerable space. Messrs. 
Oliver Brothers, Chesterfield, purpose exhibiting a prime 
mover, by which it is stated that an indicated horse-power 
will be obtained by an expenditure of but one-sixth of a 
pound of coal per hour. We do not know by what name 
this apparatus is styled, but the system is one which has 
been advocated for many years by the inventor—Mr. Mar- 
chant—and consists in returning a large portion of the 
used and expanded steam, back to the boiler without con- 
densation, by means of pumps, so as to avoid the loss due 
tothe rejection of the heat of vaporisation! We under- 
stand that careful trials are to be made with this machine, 
and we shall therefore defer criticism until the tests are 
made. We believe the working steam pressure is to be 
500 1b. per square inch, and that the boiler which supplies 
it will weigh about 27 tons, the anticipated brake power 
of the motor being from 80 to 90 horses. 

The mining section is situated in a new building, known 
as the North Court of the South Gallery. A good deal of 
the machinery will be shown in motion, and for this pur- 
pose Messrs. Galloway and Sons, Manchester, have erected 
one of their superposed compound engines with 14in. and 
24in. cylinders by 3ft. stroke. This engine has a fiy- 
wheel, 15ft.. diameter, grooved for eight 14in. diameter 
ropes, with hand barring gear, and will run at seventy-two 
revolutions per minute. Three Galloway boilers, ts 
side, will supply steam for this engine, as well as for work- 
ing such of the exhibits as have their own steam engines. 


Apparatus: comprising 


Hauling engines will be exhibited by the Uskside Engine 
Company, Newport, Mon.; Messrs, Robey and Co., who will 





show Richardson’s patent mining engine; and others. In 
addition to a horizontal engine with Parnell’s valve gear, 
Messrs. Hathorn and Co., Charing-cross, will have a 
large air compressor, running at about 100 revolutions 
per minute, and supplying air compressed to 150 1b. per 
square inch for working a number of rock drills. Messrs. 
Joshua Buckton and Co. have sent a very fine testing 
machine, capable of exerting a pull of 50 tons. This is 
one of Wicksteed’s patent machines, and it is provided with 
an indicator for registering the elongations. Messrs. 
Jordan, Son, and Commans en had a large space allotted, 
and will show a number of their specialities, such as stone 
crushersand disintegrators, jigging machinery for copperore, 
concentrating apparatus for gold mining, and stam 

Ofagricultural machinery, whichisto befound in the South 
Court of theSouth Gallery, we do not pro to say much at 
present, for the simple reason that most of it was so carefully 
covered up at the time of our visit that it was impossible 
tomake more than a very partial examination. We noticed, 
however, a portable engine and some very fine specimens 
of work by Messrs. Richard Garrett and Sons, Leiston; a 
large collection of engines and machinery by Barford and 
Perkins, and by Hornsby and Sons; and a large traction 
engine, with spring wheels, by Aveling and Porter. 

n the West Central Galleries Messrs. Hick, Hargreaves, 
and Co., Bolton, have erected a very fine Corliss engine, 
for giving motion in the Foreign Courts. It is a single- 
cylinder engine, with piston 20in. diameter and 3ft. stroke, 
and is intended to run at sixty revolutions a minute. The 
fly-wheel is 20ft. diameter, grooved for eight 14in. diameter 
ropes, only five of which will however be used, and is com- 
ene! plated on each side. For starting, a double-cylinder 

rring engine is supplied. The engine is fitted with 
Knowles’ patent supplementary governor, and a special 
safety arrangement for instantaneously cutting off the 
steam in the event of the governor failing to act. Both as 
regards design and workmanship, it is an exceedingly fine 
specimen of engineering, and does great credit to the 
makers. 

The West Gallery, with its arcade and annexe, is 
devoted to groups 9,10, and 11. The exhibits here are 
very far forward, and are of very great interest. The 
machines in motion will again be driven by Galloway’s 
horizontal compound engine facing the entrance from the 
Central Gallery, the only alteration being in the speed, 
which has been increased in order to suit the different 
class of machinery to be exhibited this year. Two new 
Galloway boilers have been added, so as to supply steam to 
Hick, Hargreaves’ engine, and to give a little more reserve 
of power than there was last year. 

Theartof spinningand weaving pureasbestos, which for so 
many yearscompletely puzzled manufacturers, is to beshown 
by Mr. John Bell, Southwark-street, S.E., who has had a 
large allotment of space. Owing, however, to the room 
required for properly showing the spinning and weaving 
machinery, the first stages of preparation of the raw 
material will not be exhibited, but the asbestos will be 
brought to the Exhibition in a state ready for carding. 
The subsequent operations will be shown in their entirety, 
so far as regards the production of yarns and cloth, and 
there will be a comprehensive collection of all the various 
products formed from this interesting material. The plait- 
ing of the yarn into steam packings will be shown. 

Messrs. Watson and Laidlaw, Glasgow, have also a large 
stand where they will exhibit a number of their specialities. 
Among them we may name a well designed hydro-extractor 
for woollen and other goods. This machine is under- 
driven by a horizontal strap, the cage being self-balancing 
and revolving on a spring plate in such a manner as to 
prevent vibrations being transmitted to the founda- 
tions. There is also an automatic centrifugal friction 
clutch which permits slipping to take place until the cage 
has been brought up to its full speed, which in this case is 
about 1200 revolutions per minute. 

Messrs. James Farmer and Sons, Salford, will show 
patent bleaching, washing, and drying machinery, and a 
four-roll Moiré lustre calender 50in. wide, driven by an 
independent diagonal steam engine. The four rolls are 
respectively made of ordinary cast iron, cotton, chilled 
cast iron, and paper. The same firm will also exhibit a 
machine for folding, measuring, creasing, and stamping 
the length on cotton or woollen cloths. The well-known 
firm of Samuel Brooks and Co., Manchester, will show 
machines for spinning and doubling sewing cotton ; Hill 
and Brown’s patent winder for winding on to paper tubes 
instead of bobbins; and Coate’s patent cotton-baller, Wind- 
ing machiuery and looms, will be shown by several 
makers, among whom we may specially mention Messrs. 
Hacking and Co., Bury, whose exhibits are in a forward 
state. These include a patent friction pirn winding 
machine with paper tubes for woollen and cotton; a 
woollen loom with Hacking’s patent motion for four 
shuttles; a patent handkerchief loom with four shuttles; 
and a folding, measuring, and registering machine with 
patent grip and adjusting motion. Messrs. George Hodg- 
son and Co., Bradford, will also have some well-finished 
machinery, including an improved apparatus for shedding 
motion, and drop boxes for the weaving of fancy cloths. 
A very good show will be made by Messrs. Mather and 
Platt, Oldham, who have sent scouring, bleaching, and 
dyeing machinery, as well as other apparatus and appli- 
ances, which we shall describe more fully at a later date. 
A hand-loom will be shown in operation by Messrs. 
Howell and James, making the table linen to be used by 
Messrs. Spiers and Pond in the various refreshment rooms 
throughout the Exhibition. Messrs. Walter T. Glover 
and Co., Manchester, will show seven machines of different 
sizes for making cords and ropes. These, though not, 
strictly speaking, textile machines, are of an analogous 
nature, seeing that the object is the production of cord or 
spindle banding as well as some kinds of thread. 

in on to the section devoted to machine tools, 
there will be noticed a novel appliance by Messrs. Harpers 
and Co., Aberdeen, for cutting key seats on pulleys. This is 
an exceedingly simple and, we believe, efficient machine, 
capable of cutting as many as sixty keyseats of small size 
in an hour, while the seat in an 8ft. diameter pulley can 





be completely finished off in about twenty-five minutes. 
Another advantage is that there is no frame to limit the 
size of the wheel that can be dealt with. 

Several excellent specimens of wood-working machinery 
will be shown by Messrs. 8. Worssam and Co., Chelsea, 
and Messrs. John Watts and Co., Bristol. The former 
will have a new general joiner; a self-acting saw with both 
roller and rope feed; and a band saw for cutting ships’ 
timbers to any angle; while the latter will exhibit a 
powerful double band saw with self-acting roller feed. 

Messrs. Hulse and Co., Manchester, promise a large 
collection of engineers’ tools, including a box radial drill- 
ing machine; a planer with broad traverse; a profiling 
machine for vertical and horizontal milling; and a hori- 
zontal double-headed slot drill. Several ingenious and 
novel machines will be shown by Messrs. Sales, Pollard, 
and Co., Farringdon-road, for making cigars and cigarettes, 
and for folding tobacco up into packages, at the rate of 
twenty-two per minute. This latter machine is the inven- 
tion of Mr. Lloyd, a member of the firm, and has taken 
much time and money to perfect. 

Hydraulic machinery will be well represented. The 
Hydraulic Engineering Company, Chester, will exhibit a 
large-sized working model of a three-cylinder compound 
steam pumping engine of the type now used by the London 
Hydraulic Power Company. This engine will be shown 
in operation, and will pump water into an accumulator for 
use in working the other exhibits. There will also be a 
neat hydraulic crane, with curved box jib, and having a 
double-powered cylinder with two concentric rams; a 
three-cylinder engine with Hastie’s compensating gear ; 
one of Ellington’s direct action balanced lifts; and some 
specimens of valves. 

Rivetting machinery will be shown in great abundance 
by Messrs. Fielding and Platt, Gloucester; also by Ander- 
son and Gallwey, Chelsea ; and by Messrs. Hughes, Smith, 
and Co., Glasgow. The last-named firm will have a large 
fixed machine, capable of putting on a closing pressure of 
100 tons, the die being worked by a hydraulic plunger 
through the medium of a toggle joint. Messrs. Tangyes, 
Birmingham, will have a large and comprehensive exhibit 
of most of their well-known specialities. We particularly 
notice a gas hammer—Robson’s patent—which works by 
the explosion of ordinary gas between two pistons, the 
lower of which is connected to the hammer-head. The 
blows can be regulated to light or heavy, fast or slow. 
We hope to give further particulars of this when 
we come to deal in detail with the exhibits. Most of the 
makers of special lifts will be represented, some by large 
working models, and others by full-sized examples. 

In the Eastern Annexe, under the head of paper and 
printing, there will be many interesting exhibits, Messrs. 
Harrild and Son will show some very fine machinery for 
producing illustrated newspapers, and a two-feed fine-art 
“Bremner” machine will be at work printing part of the 
Illustrated London News. Besides this, the same firm will 
have a fine-art Franco machine as used by Messrs. Cassells 
and others, a fine-art demy machine, as well as a platen 
for smaller work, and a chromo-lithographing machine. 
Messrs. Furnival and Co. will show a new gripper platen 
which has not been exhibited before. It is made on Mr. 
Godfrey’s patent, and can print 2500 sheets per hour. 
Litho-printing machinery will be exhibited by three or 
four makers, there being several novelties in driving gear 
and in the taking-oii apparatus. Wire-stitching ma- 
chines for light wood boxes and for books will also be 
shown, Messrs. W. C. Horne and Co., London, having a 
machine which will put in 120 staples a minute, including 
cutting-off and finishing. A few exhibitors will show 
apparatus for the manufacture of paper, but this depart- 
ment is not complete. Messrs. Osborne and Shearman, 
Chelsea, are fitting up a large machine for paper-staining, 
one of the chief features being that by means of a back- 
ward-and-forward travel one oaldar is allowed to dry before 
the next is laid on. 

Of the foreign exhibits, the chief will be those of the 
United States and Japan, but very few have as yet come 
forward. What promises to be a very great attraction is 
the machinery for the manufacture of watches, which is 
to be shown by the American Waltham Watch Company, 
Mass: This will include staff and pivot polishing ma- 
chinery; an escape wheel cutter with two steel and four 
sapphire tools, capable of cutting fifty wheels in a quarter 
of an hour; a train wheel cutter, which deals with forty 
wheels at atime; an automatic machine for cutting crown 
wheels; a pinion cutter, which turns out 400 a day; 
an automatic machine for making and _ finishing-off 
all the screws used in watches at the rate of 400 
an hour; an automatic machine for roughing pinions 
at the rate of 1500a day; a machine for drilling and 
tapping the holes in compensation balance wheels, twenty- 
two holes being drilled and tapped in two and a-half 
minutes, one man attending nine such machines; and 
an apparatus for polishing pinion teeth after cutting and 
hardening. All these machines are of the most perfect 
description, both as regards accuracy and completeness. 
They are entirely automatic in action, each machine per- 
forming its several operations one after the other, without 
any attention from the attendant until the supply of raw 
materials is exhausted. All turned work is gau to 
seo7part of a centimetre by means of a little machine 
which by multiplying gear enables the slightest inaccuracy 
to be detected So perfect, indeed, is this measuring 
apparatus that the diameter of an ordinary human hair 
causes a movement of the indicator of nearly ;*;in. Models 
of works,’ and machines for testing balances and for 
weighing out the pieces instead of counting them, together 
with a show case containing over 2000 gold and silver 
watches, will complete what is sure to be’one of the most 
sought after stands in the Exhibition. 

Owing to the state of chaos which necessarily prevails 
throughout an exhibition during the eight or ten days 
saesoling the opening, the foregoing can only be taken as 
an imperfect outline of what is to be seen at the Inven- 
tories. As in former years, we purpose publishing a series 
of descriptive articles embracing the principal novelties 
and features of interest. 
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(For description see page 332.) 


Figs. Il, 12, & 13 
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Figs. 14 & 15 
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THE LA TARDES VIADUCT, MONTLUCON AND EYGURANDE RAILWAY. 








THE VIADUCT DE LA TARDES. 


In our last impression we referred to the partial demo- 
lition of a portion of this viaduct by a hurricane, while it 
was in course of construction. The explanation given was 
that the girder was gradually moved sideways till one boom 
slipped off the rollers, when deformation took place, 
and the fall of the girder. M. Talansier, in the Genie 
Civil, thus estimates the effort necessary to do this. 

The diagram Fig. 6 shows in general what in more 
detail has been described as the state of the structure 
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FIG.6 


before the fall. The following are the weights of the 
different parts of the structure :— 


Superstructure per metre run 3800 kilos. 
Advance section, total ... ... ... 40,000 ,, 
Total weight of fallen structure ... 430,000 ,, 


The moment of the effort exerted on the pier by the 
overhanging part was 3800 x = x 40,000 x 36 = 


2,445,100. Ifon the abutment the moment be taken as 
nil, not knowing the nature of the support the structure 
had in the trench, the reaction of the pier was |)" _— 
+ “—_ + 23 x 3800 + 40,000 = 297,730 kilog. 
‘ 
Beside this was the lateral force of the wind. The estimate 
of this is. difficult to make, and M. Talansier proceeds on 
the basis of the English Tay Bridge Wind Pressure Com- 
mittee recommendations, namely, that the leeward side of 
the bridge of this lattice receives half as much wind effort 
as the windward side, and thus arrives at a total of 4650 
square metres of surface. Then, taking p' as the wind 
effort per square metre over the whole area, the moment 


produced on the pier would be p' x a = 12005 p'. 
The horizontal reaction of the pier would be p, x oe 
+ p'49 + oe = 1016 p'. The structure was 


‘ ‘ 
wedged in the trench by means of horizontal stays, but 
the length which projected rendered this wedging 
ineffective on the moment of rupture, and it is thus 
neglected. It was resting on the launching rollers, and 


| abutment, so that a greater length of girder could be 





taking the friction of iron on iron as 0°2, the load bein 
297,730 kilog., the effort necessary to produce horizon 

displacement would have been about 0°2 x 297,730 = 
59,546 kilog., giving 59,546 = 101°6 p, and hence p! 
585 kilog. The surface of the structure, as estimated, was 
4°65 square metres per metre run, and the effort per square 
585 
4°65 


metre was thus p = - = 126 kilog., or if the maximum 


| coefficient of friction, as given by Poncelet, 0°24, be taken, 


then p = 151 kilog. per square metre. As calculated, the 
surface offered to the wind is the minimum, and it must be 
supposed that the wind did not act wholly horizontally, and 
the effect would be thus reduced; but however it took the 
structure, it would appear that its effective pressure was 
from 126 to 151 kilog. per square metre—25‘8 to 31 lb. per 
square foot. It may be easily conceived that this pressure 
obtained, and the result shows the dangers stealing the 
launching a structure with so much overhang in so exposed 
a situation. If the launching method be adopted, it ym} 
take place from both approaches. 

An arrangement having been made between the con- 
tractors and the State, the work of reconstruction was 
recommenced ; the launching commenced on 17th Septem- 
ber, and the whole superstructure was completed on the 
10th December. During the same time the fallen girder 
was, where not broken yup, cut to pieces, and the whole 
removed not without some difficulty. 

The launching apparatus was modified, and took the form 
shown at Fig. 7 and 74, e 331, and consisted of twoside 
girders of plate iron of the dimensions shown, and carrying | 
between them the smaller girders, upon which were i 
the six pairs of rollers, the whole being pivotted, as before 
described, and on steel bearers, in the centre of the larger | 
a which rested upon the permanent supports of the | 

ridge girders. In order to prevent the side movement of 
the girders on the rollers, like that which took place 
during the hurricane which wrecked the first girders, a 
framework, as shown at Fig. 8, was built, this woodwork 
at the same time firmly uniting the two sets of launchin 
apparatus, and forming a rest for hydraulic jacks, whic 
were found necessary to ease the girders occasionally. | 
Another modification in the arrangements which were | 
made for the second construction of the work, was 
the construction of a timber pier 27m. from the 


constructed before any launching, than was previously | 
possible in the short trench or cutting which was made in 
the bank, as seen at Fig. 9,&c. This cutting was not neces- 
sary permanently, as the railway runs upon the top of the 
girders. In this way a length of 65m. was built before 
launching commenced, as seen at Fig. 9. After seven 
partial launchings, to make room in the trench to add to 
the girders as they grew, as seen in Figs. 10 to 15, a 
length of 164°45m. had been conipleted on the 17th 
September, as shown at Fig. 14, the girders then filling | 
the trench and covering the right bank pier and over- | 
hanging it by 60m. A more extensive launching then | 
took ~ Aas the intervening space between the piers was | 
covered, and the advance part of the girder, constructed as | 





before described, reached the centre of the left pier—see 
Figs. 5 and 15. The number of men employed at the 
levers of the launching apparatus was forty-nine, and as 
the weight put in motion by them was 800,000 kilogs., the 
weight moved per man was 16,000 kilogs., the advance 
being 12 to 13cm., or about }in. per movement of the 
lever, and about 10in. per hour. e work of launching 
was continued until the positions shown at Fig. 17 was 
reached. Subsequently a wooden sheer-leg crane was 
mounted above the right pier, and by this means the 
remainder of the girder was built out from that pier to 
the right abutments, the launching continuing as the 
length grew. A sheers was also erected on the temporary 
advance section, so as to take it to pieces, the parts being 
transferred to the other end for the completion of the 
irder, the final launchings being represented by the 
Tangucenn given in Fig. 18. 

This large piece of viaduct construction and launching 
was thus completed, and the difficulties of the undertak- 
ing, as well as the accident that occurred, give some 
ialemnaiion that ought to be of future value. 








APPARATUS FOR THE PRODUCTION OF A 
VACUUM. 


| Tue accompanying engraving illustrates an ingeniously designed 


machine for the production of a vacuum, which has been 


| invented by M. G. Desrameaux, of the Ecole Centrale. It is 


intended for use in manufactures, and notably in the construc- 
tion of incandescent lamps. As made by M. Desrameaux, it 
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consists of a cylinder of wood 3°28ft. in diameter mounted on a 
spindle carried on two bearings. On the cylinder is coiled a 


| tube of copper or glass terminated by two cocks and containing 


mercury. When the apparatus is rotated the mercury moves 
from one end of the coil to the other and leaves a vacuum 
behind it, the completeness of which depends on the length of 
the coil. The ends of the tube are carried to the axis for con- 
veni of connection with articles to be operated upon. 











THE STRIKE ON THE WEAR. — The strike of ee ig 
joiners, and smiths employed in the Wear si pyards, 
which nine weeks ago, has now terminated. 


The employers have addressed a letter to the men expressi 
their willingness to recommence work on the old terms. The 
men held mass meetings yesterday afternoon and decided to 
accept the offer. Work will probably be resumed forthwith. 
The employers have been influenced in their action by the hope 
that 2 Board of Conciliation will be formed, 
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MESSRS. ARCHDALE AND CO., BIRMINGHAM, ENGINEERS. 
(For description see page 334.) 
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HOLLOW SPINDLE CAPSTAN LATHE. 


MESSRS, JAMES SPENCER AND CO., MANCHESTER, ENGINEER®, 





THE illustration above represents a lathe constructed by 
Messrs. James Spencer and Co., of Hollinwood, near Manchester, 
and specially designed for turning all kinds of studs, crank pins, 
and screws out of the solid bar. In its main features it is what 
is familiarly known as a hollow spindle capstan rest lathe, and 
has a 12in, centre, is double geared, and is provided with a large- 
sized spindle of compressed steel, having a hole right through 
it, 4fin. diameter, 1o admit bars of iron or steel up to 4in. dia- 
meter. The gery has a cone chuck at each end for gripping 
the bars securely whilst under operation with the various tools. 


made extra strong, with a bottom so cast as to form a trough 
for collecting the oil or soap water which is used for keeping the 
tools cool. On the bed is an ordinary carriage which has a self- 
acting motion worked by a shaft, along the front of the bed, 
driven by gearing at the back end of the headstock, which can 
be varied to give different speeds of traverse as in ordinary 
lathes. The self-acting motion is put in operation by screwing 
up the cross handle nut in front of the carriage, which acts on 
a pair of friction cones, and this cross handle obviates the use 





The bed is 10ft. 6in. long, supported by three standards, and is | 





of a spanner, which is an important item where quick work is 
required. On the carriage is a specially constructed slide rest 
in the form of a circular head having square holes in its cireum- 
ference to hold five tools of various shapes suited for the work 
required to be done, and this circular disc can be revolved on a 
central pin to bring the various tools in position for cutting. 
On the lower part of the head notches are cut co nding 
with the proper positions of the various tools, and a hand lever, 
with a suitable catch to drop in the notches, is arranged so as to 
be readily put in or out as may be desired. On the carriage is 
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also an additional slide, independent of the capstan rest slide, 
which carries a screwing head with three concentric dies opened 
and closed by a lever, which are arranged to screw from 1 in, up 
to 2hin. diameter, and the nut for the screwing slide can be dis- 
engaged by a lever in front of the carriage, so that the screwing 
head can be left at the back part of the carriage when the 
capstan rest is being used. Fora tool of this kind the lathe 
shown in our illustration is perhaps one of the largest of its 
kind that has been constructed, and it has been designed to 
accomplish a variety of work of a size that has been considered 
as beyond the ordinary scope of this class of tool. It can be 
used on either round, square, or hexagonal bars, which require 
the successive operation of several different tools, and the lathe 
is capable of taking the rough bar and finishing to almost any 
size or shape within its scope without any preliminary forging, 
or the centering, putting on of drivers, changing of tools, or 
putting in and out of the lathe. In this method of manipulation 
there is no doubt some waste of material, but there is much 
more than compensation for this in the great saving of labour 
that is effected. With a tool of this description set screws with 
either square or hexagon heads can be pi the shafts cut 
off to any required length or diameter from 14in. to 4in., rough 
nuts can be faced and chamfered with suitable mandrils to fix 
the nuts on, and various shaped studs, bolts, motion crank and 
set pins can be prepared, in many cases with only one setting, 
and in any case with simply reversing the article after one 
setting. The rough bars are passed through the spindle, and 
gripped by the concentric chuck at the front of the spindle, or 
in the case of long pieces also by a second chuck at the back of 
the spindle; the various tools and screwing head as required are 
then brought into operation, and the job is finished before the 
lathe is required to be stopped or the workman leaves his posi- 
tion. In comparison with what may be termed the ordinary 
method of working, the great saving of time with such a tool as 
we have descri is obvious, the operations in the place of 
constant changes being almost continuous. The lathe is also 
provided with a loose headstock, so that if desired it can be 
used as a general tool for turning shafts, &c., between centres. 








A GREAT SHAPING MACHINE. 


THE engraving on page 333 illustrates an unusually large 
shaping machine manufactured by Messrs. James Archdale and 
Co., Manchester Works, Birmi . The length of stroke of 
this fine machine is 3ft., the longitudinal traverse of the saddle 
9ft., the length of the bed 12ft.; the total length of the bed 
over the bracket at end is 18ft., the tables project 4ft. 3in., the 
vertical movement of the tables is 18in., the power of the gear- 
ing is 12 to 1 and 20 to 1; there isa quick return stroke. There 
are cast steel link connecting-rods and feed wheels, The tables 
are constructed to sustain a weight of 12 tons to 15 tons. The 
machine is self-acting in all cuts, and has two circular 
motions for large and small work. The total weight is 
24 tons, the ground space taken up is 20ft. by 18ft. The 
main frame of the machine is cast in one piece and strongly 
ribbed inside to give necessary The foot of the frame 
is extended to the left to support the driving gear. The weight 
of this frame or body is 11 tons. The driving gear, &c., con- 
sists of a five speed cone pulley, 20in. to 36in. in diameter and two 
changes of spur gear. The changes are effected by a screw on 
the pulley shaft, the boss of the hand wheel being cut as a nut 
internally and split and provided on its outer diameter with a 
split grip for locking. By moving this hand wheel the pinions 
can be brought in and out of gear with their respective wheels 
and locked in position on the shaft. These wheels give motion 
to a strong back shaft having a key bed and sliding pinion 
carried in a bracket at the back of the travelling head or saddle. 
This bracket and saddle are all one casting. This pinion works 
into a powerful spur wheel keyed fast on the main crank shaft 
also carried in a bearing at back of saddle. The saddle or 
travelling head weighs 3 tons, and has carried from it at the back 
and hanging downwards two strong brackets for the support of 
the main gear. The crank is variable, and the sliding block 
is moved in the crank plate by a rack and pinion, and 
is fastened in the desired place by two lock nuts. This 
crank actuates a cast steel link and connecting rod, and gives a 
quick return stroke, the connecting rod being inside the ram, 
thus giving a central thrust. The saddle is self acted either 
way along the bed by a slotted disc, connecting rod catch, and 
cast steel wheels, the screw being locked and stationary, the 
nut—having a spur wheel on a friction cone—turning in a 
bearing cast on the saddle underneath, and thus moving the 
saddle. When it is desired to move the saddle along more 
quickly the screw is unlocked at each end of the bed, anda 
ratchet or handle applied at one end and moved direct. The 
ram is 13ft. 6in. long and two tons weight, and has a quadrant 
tool-box for shaping internal or external curves. It also has a 
noiselessand improved self-acting down-cutting motion. The ram 
is moved forward or back when being adjusted to the requisite 
stroke by a pinion working into a rack. There are, as we have 
said, two circular motions, with minimum feeds of ;7y, and 
s¢uz of a revolution respectively. one will take 
about 24in. diameter, and the larger one about 48in. It is 
supplied with suitable mandrils and cones, and also a steady 
bracket supported on both tables. The two tables weigh about 
3 tons each, and project 4ft. 3in. from the bed of the ine, and 
are moved longitudinally by means of screws, and vertically by 
powerful worm wheels and worm and screw. 








MESSRS. HARLAND & WOLFF'S SHIPBUILDING 
AND ENGINEERING WORKS, BELFAST. 

Aone the places of interest visited by the Prince and 
Princess during their tour in Ireland, not the least important 
were the works of Messrs. Harland and Wolff, Belfast. In the 
year 1850 the Belfast Ironworks were commenced in Eliza-street 
by Messrs. Thomas A. Barnes and Co., and afterwards became 
the property of the Belfast Iron Company. It was, however, 
impossible to contend against the cost of importing coal, and in 
a few years the iron manufacture was given up, but the attempt 
had one result of importance, and that was the introduction of 
iron shipbuilding in Belfast; the yard on the Queen’s Island 
having been, in fact, projected to use the product of the iron- 
works; and although the last-named enterprise unfortunately 
failed, the shipbuilding business did not. In 1853 ground was 


taken on the island by Messrs. Robert Hickson and Co., and | 


operations commenced by laying down the Mary Stenhouse, a 
sailing ship of 1289 tons register, which was launched in 1854. 
Messrs. Robert Hickson and Co. continued the business until 


the end of 1858, and during their career built four sailing ships, | 
two screw steamers, and a tug, of the aggregate measurement | 
of 6707 tons, In 1859 both the iron shipbuilding yard and the } 


wood shipbuilding establishments of the Belfast Shipbuilding 
Company, who occupied premises also on the island, and had 
constructed three wooden ships of considerable tonnage, were 
gequired by Mr, F, J, Harland, who had been Messrs, Hickson’s 








manager, and from that time progress and development were 
rapid. In 1866 Mr. Wolff became a partner, and the firm has 
since been known as that of Harland and Wolff, but the 
number of partners was in 1874 increased by the accession 
of Mr. W. H. Wilson and Mr. W. J. Pirrie, both of whom 
had been pupils of the original firm. The progress will 
best be shown by the following figures:—In the five years 
ending with 1864, thirty vessels measuring 30,276 tons were 
constructed; in the five years following, ending with 1869, 
the figures are thirty-six vessels and 28,023 tons; in the next 
five years ending with 1874, seventeen vessels and 46,283 tons; 
in the five years ending with 1879, forty-four vessels and 
57,068 tons; and in the five years ending with 1884, forty-two 
vessels and 105,626 tons. In 1868 the gross tonnage includes 
H.M. screw gun vessel Lynx, and in 1878, H.M.S. Hecla, a 
torpedo ship; and in 1880, H.M. screw gun vessel Algerine. 
The firm have also launched since the Ist January, 1885, six 
vessels with a tonnage of 14,134, and they have also in different 
stages at the present time twelve vessels, equalling about 
28,000 tons, all to be constructed of steel. In 1870 was launched 
the Oceanic, the tirst of the famous White Star fleet, which may 
be said to have marked a new era in the history of Atlantic 
steam navigation. Since that date the firm have constructed 
for Messrs. Ismay, Imrie, and Co., no less than twenty vessels, 
with a tonnage of 75,000, including the famous Britannic and 
Germanic, and also the Ionic, which the Prince of Wales visited 
some twelve months ago, prior to her leaving for New Zealand. 
Their Royal Highnesses had also an opportunity while going 
through the works of seeing the Belgic and Gaelic, and meeting 
with Mr. T, H. Ismay, one of the managing owners of this 
pares fleet, whose flag now flies on all the waters of the 
wor 

The royal party arrived at the main entrance of the works on 
the Queen's-road and were received by the members of the firm, 
and immediately proceeded to inspect the shipbuilding portion 
of the concern, which now occupies the entire peninsula known 
as the Queen's Island. 

The first feature which strikes the visitor is the excellent 
location of the works, the building slips being at each end, with 
a depth of water sufficient for launching the largest vessels for 
mercantile or war purposes. Between the two ranges of slips 
are situated the workshops, which consist of extensive smiths’, 
fitters’, and platers’ shops, fitted up with the necessary ma- 
chinery ; painting shops, sail lofts, riggers, mast-building, and 
baat-building shops ; joiners’, cabinet makers’, upholsterers’, 
and carvers’ shops ; the whole being arranged with a view to 
the *greatest economy of labour. A narrow gauge tramway 
intersects the entire works, and connects the various depart- 
ments. In addition to these will be observed enormous piles of 
timber, iron and steel, and other materials, and locomotive 
eranes for handling them. i the ship-yard, and 
crossing the patent slip and part of the graving dock, their 
Royal Highnesses proceeded to the fitting up jetty, and there 
inspected three or four large transatlantic steamers lying in the 


basin receiving their equipments, and thence crossing the caisson, 
establishment. 


to visit the engineering portion of the 

works are equally well appointed, and as convenient as’ 
the ship-yard. Alongside of them is Abercorn Basin, where the 
largest ships constructed by the firm are easily accommodated 
to receive their inery. Lines of rails.intersect the shops, 
and lead below the 80-ton steam sheers on the quay. Entering 
the principal gateway, there is on the right the office of the 
manager, clerks, and draughtsmen. Opposite we have the erect- 
ing shops ; these, with the fitting shop and turnery, form the 
centre and two aisles of the principal building, the size, loftiness, 
and lightness of which are very striking. A close examination 
of the building shows that it also possesses solidity, being reared 
on massive iron columns, which support girders of the same 
material, and these in their turn carry the powerful steam 
travelling cranes in each bay for transporting castings and heavy 
pieces of machinery from one end of the building to the other. 
The centre space being reserved for the erection of the engines 
under construction, the remainder of the building is fitted with 
machines and tools of the most modern type. 

Proceeding down the yard, we come to another block of 
buildings comprising the boiler-house, where three large 
boilers provide the steam-power for the entire works, the 
general store, the brass foundry, and the coppersmiths’ shop. 
Next is the iron foundry, with its cupolas and all other 
appurtenances necessary for the production of castings of the 
heaviest description. ond this is the boiler shop, with its 
appropriate machinery. mechanical appliances here aré all 
of ‘the most approved kind, and many of them are of novel con- 
struction. The firm are thereby enabled to turn out the largest 
engines that the steamship requirements of the present day 
demand. : 

The firm have not lost sight of the great benefit to be derived 
from electric light—see drawing of works and account of same 
in THe Enarveer of 23rd January, 1885, All of the depart- 
ments are connected by telephone with the main office and 
each other. The progress of the concern is also evident from 
the fact that in 1858 the business commenced with a staff of 
100 men and a yard of about 1} acres in extent. The concern 
now covers upwards of forty acres, and employs nearly 5000 
oma expends in wages alone a quarter of a million pounds 
annually. 








PRIVATE BILL LEGISLATION. 

Born in the two Houses and in the Committee-rooms, Pri- 
vate Bills have again made fair progress during the past week, 
but there has also been something in the nature of a “slaughter 
of the innocents.” For example, the Central Subway Bill for 
constructing a subway or underground tramway from King’s 
Cross to Charing Cross has. been abandoned ; the same fate has 
befallen the Charing Cross and Waterloo Electric Railway Bill ; 
and in like manner the King’s Cross and Waterloo Subway Bill 
has been withdrawn. There thus appears now to be only one 
of the five Metropolitan Subway Bills proposed this year, viz., 
the Clapham and City Bill, left. On the other hand, the 
London and Blackwall Railway Bill, for enabling the company 
to widen and improve the line from near Fenchurch-street to 
Stepney Junction, and to enter into traffic arrangements with 
the London, Tilbury, and Southend Company, has been passed 
by a Commons Committee ; the Bill authorising the Great 
Eastern Railway Company to widen their system at a number 
of different points, the Metropolitan Company’s Bill for con- 
structing a branch from Aylesbury to Chesham, and other pur- 
poses, and the Bill for developing the work at the Columbia 
Fish-market, by laying down tramways round the market and 
connecting it with the North London Railway, have also success- 
fully faced the ordeal of a Select Committee. The same result 
has been achieved by a Bill promoted by the Manchester, 
Sheffield, and Lincolnshire Company, for making various ex- 





tensions of their system in Lancashire and Cheshire, but in this 
case there was no opposition. As we have previously stated. 


two of the Bills intended to establish across-river communication 
below London Bridge have collapsed, but the Corporation Tower 
Bridge Bill remains, and a Select Committee has been appointed 
to consider it, composed of Mr. Rogers, Mr. Ritchie, Mr. Bryce, 
Sir H. Holland, and Mr. Herbert Gladstone. The Lower 
Thames Valley Main Sewerage Bill having been read a second 
time in the Commons, has been referred to a hybrid committee, 
formed of four members nominated by the House, and three by 
the Committee of Selection. The Felixstowe, Ipswich, and 
Midlands Railway Bill, which evoked a short debate in the Com- 
mons last week, has now been withdrawn; but a number of 
smaller Railway Bills have pursued their way and passed through 
either one or the. other House. As most people are now 
probably aware, the several Railway Rates Bills, which have 
created so much stir among various sections of the community, 
have at last been dropped, but it is odd to find that numerous 
petitions against these measures still continue to flow into the 
House of Commons. 

While these results have been taking place, several miscel- 
laneous Borough Improvement Bills and general Railway Bills 
have engaged the attention of Select Committees, and are still 
the objects of investigation. In connection with one of the 
railway schemes, happily approved of, an interesting incident 
afew days ago was the examination of the Prime Minister in its 
favour. It was a Bill to authorise the construction of a line in 
Cheshire, between Neston and the new line of the Wirral Rail- 
way Company at Birkenhead, giving, amongst other advantages, 
direct communication from the North Wales colliery fields to 
the Liverpocl Docks, by way of the Mersey Tunnel. | Mr. Glad- 
stone spoke strongly in support of the scheme, stating that he 
and his family had always taken a deep interest in the district 
affected, and he believed the line would be of great benetit, 
especially to North Wales. Whether this influential testimony 
decided the case or not, the Committee passed the preamble. 

While referring to this part of the country, we may also 
mention that the same Committee also approved of a Bill for 
extending the time for completing the tunnel to be made under 
the Mersey at Liverpool for passenger and vehicular traffic. 

Contrary to expectation a few weeks ago, the Manchester 
Ship Canal Bill is still occupying Lord Cowper’s Committee of 
the Upper House. The case for the promoters closed with the 
examination (among some other witnesses) of Mr. Jacob Bright 
and Mr. Slagg, the members for Manchester, and the opponents 
opened the case with evidence on behalf of the Shropshire 
Union Canal Company, and followed this by the opposition of 
the Bridgewater Canal Navigation Company. For the Shrop- 
shire Union it was urged that great damage would be done by 
the canal to the estuary of the Mersey, upon which they largely 
depended ; while the Bridgewater Company contended that the 
improvement works they were carrying out, or contemplating, 
would amply do all that the new scheme proposed, but without 
a same mischief. For the Mersey and Irwell Navi- 
gation pany, Sir F, Bramwell, C.E., expressed the opinion 
that the improvements projected in their system would be of 
—_ advantage without the proposed canal. It is difficult to 

‘orecast the date when the inquiry will end, but it will probably 
close before the Whitsuntide recess, and the promoters are more 
than ever, and apparently with stronger reason than ever, con- 
fident of a successful issue. 

’Asomewhat warm discussion was raised in the House of 
Commons on the motion to read the London Street Tramways 
Bill a second time, Mr. Gregory moving the rejection of the 
Bill. Mr. M‘Cullagh Torrens complained of the course taken by 
the hon. member as a departure from the ordinary practice of 
referring all private Bills to Committees. He admitted that 
similar Bills had been rejected last year by a Committee, but 
that, he thought, did not bind the House in regard to a new 
Bill. It would be very unfair to prevent the promoters of this 
Bill going before a Committee again. The hon. member for 
Sussex stated that he did not want to see tramways in the 
centre of London, but he could not agree with the hon. member 
on that point. As was well known, there was a great congestion 
of population, and it was exceedingly necessary to afford every 
facility to working people to get to the scene of their employment. 

Sir H. Selwin-Ibbetson said he had been chairman of the 
Committee which last year considered what was practically the 
same Bill as that now before the House, and it was unanimously 
rejected. The Bill proposed certain extensions of tramway lines 
in the neighbourhood of King’s-cross, Chalk Farm, and Camden 
Town, and the Committee last year discovered that there 
already existed a tramway line running along part of nearly the 
same route as this Bill proposed as one of the extensions, and, 
besides this, the Metropolitan Railway line ran along what was’ 
to be another extension. Last year’s Bill, however, had been 
mainly rejected owing to the engineering difficulties, and the 
dangers that would arise from the crowded traffic along the 
proposed lines. He quite admitted the right of the promoters 
of a Bill to go before a Committee and lay evidence as to their 
scheme, but where a Bill came forward year after year with no 
material alteration, he thought the House would be quite justi- 
fied in itself rejecting the Bill on the second reading. 

Mr. Gorst and Mr. Puleston supported the Bill, and Sir A. 
Otway, Chairman of Committees, said this was not a case of an 
encroaching railway sending out its feeders much to the detri- 
ment of other persons, The construction of this tramway 
would be of great advantage to the public and to the poorer 
classes of the community. Those tramways were used mainly 
by the working classes; and the question he asked himself was 
whether this extension was or not, and whether it was 
likely to confer benefit on those classes. In passing, he might 
say that it was very much to be regretted that other subjects 
had been imported into the consideration of a question of this 
kind, such, for instance, as engineering questions, which were 
clearly matters to be decided after investigation and the hearing 
of evidence. He accepted the which had been given for 
the Bill not passing last year, but, so far as he was informed, 
those reasons did ~~ exist to the same extent this —. — 
sroject was that of the tramway company in possession of tram - 
ca lines in that part of London crowded by the working 
classes, and it led from their tenements to the nearest place 
where they could really obtain fresh air— . So far 
as he was able to judge, the journey to Ham was shortened 
by about ten minutes. The objections w! had been raised to 
the Bill were questions essentially for the consideration of a 
Committee, because such details could never be discussed in the 
House. In his judgment, the principle of this Bill was one of 
public advantage. Its object. was to afford the general public 
greater facilities for cheap and desirable locomotion. For these 
reasons he advised the House to pass the second reading of the 
Bill. 

Eventually the Bill was read a second time, and will in due 
course come before a Select Committee upstairs. 

It is estimated that the carrying out of Mr. Pearson’s plan for 
restoring Westminster Hall, for which the Select Committee 
pronounced last week, will cost something over £20,000, towards 
which £10,000 will be voted this session, if the House confirms 
the Committee's decision, =~ : ; y 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA, 
On Thursday the new railway of the Great Western Railway | ALUMINIUM is now beaten into leaves, and its use in decoration| Messrs. ELWELL AND PARKER, of Wolverhampton, are invited 


Company between Langley-green and Halesowen-street, Oldbury, 
Staffordshire, and also the Langley Junction Station, is to be 
opened for passenger traffic, 

THE railroad system of Japan has attained a length of 22 miles, 
and is increasing steadily. The system is being mainly built by 
the Government with Japanese capital. A 20,000,000 dols. loan at 7 
per cent, interest, was entirely taken up by the Japanese them- 
selves. The business results of the railroad management have thus 
far been satisfactory, 

WritinG to the American Journal of Railway Appliances, Mr. 
A. M. White, Superintendent of the New York Locomotive Works, 
Rome, says—‘‘ The Fontaine locomotives were sold for 2700 dols., 
and we are rebuilding them, converting them into ordinary eight- 
wheel American locomotives of 16in. and 17in, cylinders. The 
boilers and top work, as well as tenders, are good. They will run 
on the Wheeling and Lake Erie Railroad.” 

Tue total number of personal accidents reported to the Board of 
Trade by the several railway companies during 1884 and four pre- 
vious years was as under :— 


Killed, Injured. 
1884 1186 -. $023 
1883 1230 8123 
1882 1163 8968 
1881 .. 1149 .. 8676 
1880 1180 - 6692 


It is satisfactory to note that the list of injured is smaller than the 
three previous years. 

THE fast mail train put into operation on the 13th of April b 
the Pennsylvania Railroad shortens the time between New Yor 
and St. Louis to twenty-nine hours. It is estimated that the extra 
mail facilities thus afforded will save the bankers and merchants 
of St. Louis, in interest upon the remittances, about £12,000 a 

ear. The mail is now too late for the meeting of the Clearing 

ouse on the day of its arrival, and it has to await the next day’s 
clearing. Under the new arrangement the remittances will pass 
through the Clearing House the day of their arrival, and one day’s 
interest upon about a million of dollars is saved to St. Louis 
business men, 

THE Arlberg Railroad from Innsbruck to Bludenz is 84 miles in 
length. The total cost was about £3,400,000, or £40,000 per mile. 
About half of this was spent on thetunnel, 64 milesin length, making 
the average cost of the rest of the road about £22,400 per mile. 
This expense was necessitated by nine minor tunnels, and four 
important bridges. The longest of the bridges was that over the 
Patzuoun valley at Wiesberg, with about 400ft. span. The great 
tunnel itself has been often described. Its eastern extremity is 
4272ft. above sea level. Thence it rises with a grade of 2 in 1000 
for two miles and a-half, and falls nearly four miles with a grade 
of 15 in 1000. The western extremity is 3991ft. above sea level. 

SECOND-CLASS carriages are to be given up on the Great Northern 
Railway. On and after Friday, the lst May, 1885, the company 
will cease to issue second-class tickets to passengers to or from all 
stations on the following lines of railway:—Holme to Ramsey, 
Peterborough, vid Spalding to Boston, Boston to Grimsby, Firsby 
to Skegness and Spilsby, Louth to Mablethorpe, Boston to Lincoln, 
Kirkstead to Horncastle, Bardney to Louth, Boston to Grantham, 
Sleaford to Bourn, Essendine, Stamford and Wansford, Grantham 
to Nottingham, Red Mile to Newark, Nottingham to Derby, 
Burton and Stafford, the Leen Valley Branch, the Erewash Valley 
Branch, Tilton to Leicester, Bourn to Lynn; and that from the 
same date second-class tickets will not be issued by Great Northern 
trains running on the following lines of railway :—Godmanchester 
to Doncaster, Peterborough to Melbourne, Market Harborough to 
Red Mile and Bingham Road. 


From the Board of Trade report on the railway casualties during 
1884, it appears that when all classes are taken in the aggregate, 
passengers, servants, and other persons, the total number killed was 
1134 and of injured 4100. However much the numbers in the 
several divisions may vary in the course of a year—as, for example 
the number of killed from accidents to trains, &c., rose 150 per cent. 
in the year 1884—the variation in the totals is very trifling, and 
that variation is in favour of 1884. Thus the total number of fatal 
accidents was 1134 as against 1167 in 1883—a decrease of 33, or an 
improvement of 2°8 per cent. So the 4100 accidents that were not 
fatal show a decrease of 87 from 1883, an improvement of over 2 
per cent. If to the numbers already given be added accidents which 
occurred on railway companies’ premises, but in which the move- 
ment of vehicles used exclusively 7 railways was not concerned, 
we shall have to add 52 deaths and 3923 injuries to the list. This 
addition will bring the numbers to 1186 persons killed and 8023 
injured during the year. 

Tue tenders for the works connected with the construction of 
the Midland Company’s Skipton and Ilkley Line have been let. 
The new branch will be 11? miles long, will serve the villages of 
Embsay, Bolton, and Addingham, and will give increased and 
necessary facilities for reaching Ilkley from Lancashire and the 
north-west. Skipton and Ilkley are 9 miles apart by road, but 
hitherto the distance by rail has been thirty miles. The line takes 
a circuitous route, owing to the company’s desire to obviate the 
necessity of tunnelling. The gradients throughout are compara- 
tively easy, the steepest being at the Skipton end, which will be 1 
in 100. But few structural alterations will be entailed at either 
end, At the three vi en route substantial stone buildings 
will be erected, together with the offices for station purposes, and 
em for merchandise traffic will be formed. No less than seventy 

ridges and viaducts will be necessitated altogether, but, in view 
of the well-known picturesqueness of the district, and out of 
respect for the feelings of a section of the public on the subject of 
railway invasion, the company will cause the whole of the works 
to be executed as tastefully as the exigencies of circumstances will 
allow. The entire line has now been staked out, and it is expected 
that operations will be commenced forthwith. We learn from the 
Railway News that Messrs. Moulsey and Co., of Bristol, have 
secured the contracts, and have undertaken to complete the con- 
struction of the line, which will be done under the superintendence 
of Mr, J. Underwood, C.E., Derby, in the space of two and a-half 
years, 

As a class, locomotive drivers in active service are exceptionally 
temperate men. The daily performance of their duty requires a 
clear brain and steady nerve, which is very soon broken up by any 
use of alcohol. The nerve tension to which they are subjected in 
active work produces after a time many and profound nerve dis- 
orders. One of the hints of breaking down in this class is excessive 
caution and timidity. Often men who have had an accident and 
escaped without any external injury will soon exhibit signs of 
mental shock, in what is called loss of nerve or childish caution. 
Their trains will always be late, they will ‘“‘slow down” and 
slacken speed from no reason except some internal fears, and have 
to be changed to other work. Insomnia and dyspepsia are also 
common signs of exhaustion. After the day’s run they will be 
unable to sleep or properly digest food, and alcohol in some form 
will be found to give relief. This will soon verge into inebriety, 
and the drinking will be confined to the hours after the work is 
over. During the day they drink nothing, except, perhaps, beer, 
and that in great moderation; but when night comes they use 
spirits to excess again. After a time such men will show marks of 
failure in excessive caution or recklessness, and be very irregular in 
their management of the engine. They will have heated journals 
and broken engines beyond the average experience. A writer in the 
Medical and Surgical Reporter says: These and many other indica. 
tions soon render them unfit for the work. It is the opinion of a com- 
petent authority that an engineer who begins to drink will be, as a 
rule, obliged to ¢ up work in two years from general incom- 
petency, although his use of spirits may be at home and largely 
concealed, and what is called general moderation, 





is becoming more and more general. Mr. Levison has proposed 
the use of aluminium in leaves in place of tin in Leyden jars and 
similar apparatus. A book containing fifty leaves of aluminium 
of the usual thickness costs about 25 centimes in France. 


A PAPER “On the Influence of the Electric Light on the Develop- 
ment of Plants” has been published by P. P. Dehérain in “‘ Bieder- 
mann’s Cent, Blatt.” The following conclusions were arrived at by 
the author: (1) The electric light contains rays which are injurious 
to vegetation; (2) the greater part of these rays are kept back by 
transparent glass; (3) the electric light contains, on the other 
hand, sufficient a useful to v tion to maintain the life of 
plants entirely under its influence for 24 months; (4) this amount 
of useful rays is, however, insufficient to bring on young germinat- 
ing plants or to bring full grown plants to maturity. 


For making paper capable of resisting fire and damp, Herr W. 
Herre proposes to add to the pulp during the process of grinding in 
the rag engine solutions of certain salts which, by mutual decom- 
position, form insoluble compounds. The solution which is added 
first contains zinc sulphate, or chloride, or calcium chloride, or 
accetate, whereupon tallow, soap, glue, and alum are added. After 
having been thoroughly mixed the mass is formed into paper, which, 
however, before being dried is once more passed through a bath of 
the same, or similar, composition to the solution used for mixing 
with the pulp in the rag engine, and ultimately impregnated with 
a solution of catechu.” 

In the heart of Wyoming Territory, says an American contem- 
porary, is a mountain of solid hematite iron, with 600ft. of it 
above ground, more than a mile wide, and over two miles in length; 
a bed of lignite coal big enough to warm the world for centuries ; 
eight lakes of solid soda, one of them over 600 acres in extent and 
not less than 30ft. in depth; and a petroleum basin which contains 
more oil than Pennsylvania and West Virginia combined, from 
which in places the oil is oozing is natural wells at the rate of two 
barrels a day. We are surprised to hear that there is neither gold 
nor diamonds in this region, and we understand that bread has 
actually to be made, it does not grow on trees. These drawbacks 
rather detracts from the value of the property. 

ACCORDING to the Preussische Zeitschrift fiir Berg-Hiitten we 
learn that during 1883 the number of iron furnaces in blast was 
194, against 192 in the previous year, while 45 were out of blast. 
The production averaged 13,278 tons per furnace, as against 
12,589 in 1882. Copper showed a yield of 16,734 tons, as against 
12,836, the majority of the production being furnished by the 
Mansfeld Company, which has extensive mines and smelting 
works, employing in the aggregate over 15,000 hands. As much 
as 68,463 kilogrammes of silver were produced by the same com- 
pany. There was also a considerable increase in the yield of 
zine, there being 116,644 tons of spelter, against 113,271 in the 
year before. Two-thirds of the amount came from Silesia, which 
contains twenty-two zinc smelting works, 


SomE curious hypotheses sometimes come from the geological 
world. Here is one, Writing on cleavage planes in coal, the editor 
of the Elizabeth (Pa.) Herald says: ‘* The great peculiarity of these 
planes of cleavage is that wr all run mag in the same 
direction, viz,, from North 60deg. to 70deg. of West, but much 
the greater part of them, as shown in Mr. Wall’s report of the coal 
formation in this valley, just published, are about N. 66deg. 
Various theories have been advanced to account for the uniformity 
of direction in these cleavage planes, among which none that we 
have met seems more plausible tlian that which is original with our 
fellow townsman, the accomplished mining engineer and earnest 
student of nature, Mr. R. M. McKinney. He attributes it to the 
centrifugal force developed by the rotation of the earth, pointing 
to the well-known fact that the plane of rotation on its axis does 
not coincide with the plane of the elliptic by 234 deg. By subtract- 
ing this from 90 deg, or the one-fourth of a circle between the plane 
of the equator and the line of axis, the result is 664 deg.—approxi- 
mately the cleavage plane as found in our coal.” 


THE Royal Society of New South Wales has offered its medal and 
a money prize for the best icati provided it be of suffi- 
cient merit—containing the results of original research or observa- 
tion upon each of the followingamongst other subjects: Thechemical 
composition of the productsfrom the so-called kerosene shale of New 
South Wales; the Society's medal and £25. To be sent in not later 
than May 1, 1886:—On the tin deposits of New South Wales; the 
Society’s medal and £25. On the iron ore deposits of New South 
Wales; the Society’s medal and £25. To be sent in not later than 
May 1, 1887:—On the silver ore deposits of New South Wales; 
the Society’s medal and £25, Origin and mode of occurrence of 
gold-bearing veins and of the associated minerals; 
medal and £25. The competition is not confined to s of 
the Society nor to residents in Australia, but is open to all without 
any restriction whatever, excepting that a prize will not be awarded 
to a member of the Council for the time being; neither will an 
award be made for a mere compilation, however meritorious in its 
way. All communications to be to the honorary 
secretaries, A. Liversidge and A. Leibius. 


In the Centralblatt fiir Electrotechnicker, Dr. Béttcher lately 
called attention to the valuable chemical properties of nickel, as 
well as its resistance to oxidation—even in damp air—and likewise 
to acids. When once dissolved it is only with great difficulty 
separated from its combinations. Regarding its electro-chemical 
properties, it is asserted that it does not precipitate copper from 
solutions of blue vitriol, and when joined with copper in these 
solutions gives no current, while the combination heat of copper 
with sulphuric acid is only 29,500 calories. Even with platinum, 
nickel gives no current in sulphuric or hydrochloric acid. For 
the definition of the electro-chemical equivalent of nickel in 
combinations with — acid, nickel sulphate was electrolysed 
between the anode of lead and the kathode of nickel, when there 
were formed on the one side free sulphuric acid and superoxide of 
lead, and on the other metallic nickel. The electro-motive force 
of this secondary element was one volt, and the caloric equivalent 
of the nickel 21,300. The resistance of sulphate of nickel in the 
electrolysis is considerable. For the separation of nickel from S O, 
an electro-motive power of 2°32 volts is required. From this the 
tension of the current, in nickeling with sulphate of nickel, and 
using a nickel anode, is 1°32 volt. 

THE meta! gallium, discovered in 1875 by Lecoq de Boisbaudran 
in sulphuret of zinc at Pierrefitte, and subsequently obtained from 
sulphuret of zinc at Bensberg on the Rhine, has now been 
isolated in a regular and systematic manner, although in small 
quantity, by Dr. Ehrlich in the factory of Dr. Schuchardt at Gérlitz. 
A os trial yielded about ,;th of an ounce of metal in 
176 lb, of sulphuret of zinc. Lecoq de Boisbaudran had obtained 
a proportion one third higher. A simplification in certain points 
of the original process was found practicable, so that in two or 
three days it had been found possible to concentrate the gallium 
contained in 6 ewt. of sulphuret of zinc—after the lixiviation of the 
sulphate of zinc—into a comparatively small quantity of a slimy 
matter containing oxide of iron. This was dried before further 
treatment in order to remove the superfluous water. The metal 
had collected in fine needles about ;4th of an inch long, during the 
electrolysis of the alkaline solution containing gallium, on the 
negative electrode, which had a surface of 24 square inches, and 
—particularly atthe corners. The positive electrode was ten times 
the size, and for this purpose a platinum dish of 6in. diameter was 
employed. Both the sides of the negative electrode were covered 
with a metallic slime. After the electrodes had been washed with 








water and spirits of wine, the metal could, by being dried near a 
flame, be melted together into small globules brighter than quick- 
silver. The Chemiker Zeitung, in recording Dr. Ehrlich’s experi- 
ments, states that the temperature indicated by a thermometer 
hanging near was 86deg F, Gallium melts at Sfdeg FL 


the Society's Aniline 


been effected. 





to light the pavilion of the Prince and Princess of Wales at Inven- 
tions Exhibition. 


ON Wednesday the new Stourbridge main drainage works were 





formally and the pumping engines were set to work. As 
yet, t! the main d ge is plete, the work of internal 
drai ly dealt with. The new sewage farm consists 
of 130 acres. e cost of the works has been about £25,000, and 


they have been carried out from the plans of Mr. J. Taylor and 
Mr, W. Fiddian, both of Stourbridge. 

New ORLEANS has been for a good while debating the lighting of 
the suburban districts. Finally an ordinance was passed by the 
City Council, and pigned by the mayor, awarding the contract for 
tower lights to the Louisiana Electric Light Company. On March 
17th, Council decided that thirty-four tower lights should be 
furnished, at an annual cost of £7000, with the proviso that the 
city should be at liberty at any time to increase or decrease the 
number of lights. . 

Ir is often a mystery why well built and carefully managed 
houses, especially in the country, burn down. An illustration of 
unsuspected causes was found by the Sanitary Science Club of 
Boston, U.S., on one of its visits of inspection to the houses of the 
members, The cellar had been lathed and plastered, and the wood 
was allowed to touch the hot air-pipes of the furnace in four out of 
the six places where the pipes passed through. The aim seemed 
to be to make as tight a joimt as possible. A very hot fire could 
hardly have failed to char the laths. 

STEEL works do not — pay in America any more than they 
do here. The last report of the Colorado Coal and Iron Company 
for 1884 states that the new management has shut down the steel 
works, which were found to be unprofitable, and has consolidated 
other departments so as to obtain maximum efliciency with mini- 
mum cost. The ing of the steel works was due to a conviction 
that the company could not compete with eastern manufacturers 
in the manufacture of steel rails, on account of the higher cost of 
fuel, labour, and refractories. The deficit on the year’s operations 
was nearly £6000. 


A GERMAN authority states that a curious historical document 
concerning a Panama canal exists in the archives of Venezuela, 
bearing the date of 1780. A canal project, this document records, 
was ed in the reign of Phillip II., but Flemish engineers 
surveyed the territory and declared that the obstacles to the 
undertaking were insurmountable. ‘‘ Native governors,” continues 
this record, thereupon ac gw out to the king the enormous com- 
mercial disadvantages likely to arise in Spain from euch an under- 
taking, in consequence whereof Phillip II. issued a rescript which 
threatened with death any person alluding, by word or writing, to 
the project. ~ 

Ir appears to be certain that the Gardner machine guns in use in 
the Soudan have jammed badly, The Army and Navy Register, 
a Washington paper, tells us that these are not the same weapons 
as the Gardner gun made by the Pratt and Whitney Company-at 
Hertford, Conn., which is claimed to be much superior to the 
English Gardner. ‘“ The latter is likely,” says our contemporary, 
“* to be entirely —— in the course of time by a more satis- 
factory weapon. e shall not be surprised to see the English 
Government do away with all its present machine guns and 
rely wholly upon the work of American inventors.” 

THEY some things in a curious way in the United States, 
It will be remembered that certain cruisers and despatch vessels 
were ordered by the United States Government, and we criticised 
these ships in our pages, It seems that the Dolphin, a despatch 
vessel, has not given satisfaction, and a board has been appointed 
by Secretary Whitney to advise him as to purchasing the Dolphin, 
After examining the contract for the construction of the veasel, 
they adjourned to meet in New York, where they will —— the 
vessel, and probably give her .a speed trial on the Sound. It is 
rumoured that Mr. Roach has received an offer of £43,000 from the 
Russian Government for the Dolphin. The Navy Department 
no special information regarding this proposition. bd 

At the great aniline works at Hochst-on-the-Main, Germany, 
where nearly 700 persons are employed, particular observations 
have been made for many years with the view of determining the 
effect of that industry upon the health of the operatives. The 
products manufactured at these works are very numerous, 
including many finished d of various colours, in addition to 
nitro-benzole, aniline, and alizarine. It is known that nitro-. 
benzole is poisonous, yet among the twenty-four men employed at 
Hochst, in the nitro-benzole house, during the last four years, 
symptoms of “‘nitro-benzonismus” appeared in only five cases, 
iline, also, is admittedly poisonous, and of twenty-nine men in 
the aniline house at Hochst, there were eighteen cases of specific 
aniline poisoning, none of which proved fatal. The workmen:in 
the magenta house were always reddened with the dye, even to 
the inside of the mouth, and some of the material must, theref 


ore. 
have been swallowed, yet not a single case of specific ailment has 
occurred among them for eighteen years. 4 


PROFESSOR THURSTON, in a paper dealing with the durability of 
structures, says that the late Mr. J. A. Roebling, removing the old 
pr peor over the heny river, at Pittsburgh, after forty y 
of continuous , found the iron suspension rods to be quite 
equal in Poel new iron.. It was used again in a new structure, 
Tie bars had been in service underground, imbedded in clay 
for twenty-five years, were found in equally good condition as_to 
quality of the metal. The old St. Clair-street bridge, near the 
same locality, after forty years of service, was taken down to make 
place for the later suspension bridge at Pittsburgh, and its iron 
was in quality. Iron originally crystalline remained so; 
the iron found fibrous at its removal was fibrous when first used; 
no change in either direction had taken place. Testing iron wires 
from the old Fairmount suspension bridge, taken down afew years 
since to make room for the new and stronger truss bridge at Phila- 
delphia, over the Schuylkill, and comparing it with good merchant 
qualities of wire of the same gauge, Professor Thurston found the 
two lots of wires of substantially the same — Thirty years of 
work had not apparently affected the wire of the bridge in the least. 


A MONTH or two back we gave a short description of the Wolf 
miners’ safety lamp, which attracted a good deal of attention at a 
subsequent meeting of the Manchester Geological Society. Since 
then considerable alterations have been made in this lamp, and as 
the question of safety lamps is now so much before mining engi- 
neers it will be of interest to notice the improvements which have 
The chief alteration consists in providing a 
number of small air inlets in the body of the lamp immediately 
below the glass, these inlets being guarded inside by a fine gauze 
covering, through which the air has to pass before reaching the 
flame. These inlets allow a supply of air to be taken in below the 
flame, and this enables the top gauze to be completely covered with 
a shield without affecting the brightness of the light, which pre- 
viously was apt to be rather diminished when the shield was put 
on, as the inlet of air through the top gauze was necessarily 
considerably obstructed. Another improvement is in the 
special percussion re-lighting arrangement which has been 
brought closer to the wick, so as to more effectively ensure proper 
ignition. The size of the wick has also been e d, to give an 
increased light, and it is now held in a small tube acting asa spring, 
which passes through the cap or burner, so that the wick can be 
easily removed, but, when once fixed, it is perfectly tight. For 
filling the lamp there is also an improved arrangement, the oil 
being now poured in through an aperture at the side, instead of 
through the central opening containing the wick. Altogether the 
present Wolf lamp is a decided improvement on the first that was 
introduced, and the makers, Messrs. Schaffer and Budenberg, of 
oe are now prepared ta submit it to any test than can be 
desired, ; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN,—AsuEr and Co., 5, Unter den Linden. 

VIENNA.—Mesers, Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twiermryer, Bookseller. 

NEW YORK.—Tue Witumer and Rocers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS. 


“," All letters intended for insertion in THE ENGINEER, 0” con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d, postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

I. H.(G w).—Send a copy of your specification, 

G, E. (Dublin).—/n practice rather more heat will be required to raise the 
temperature of a house 20 deg. when the air outside is 82 deg. than when the 
air outside is 52 dey. 

Rex. —You can obtain india-rubber cement for the purpose at any shop 
dealing in india-rubber goods. It is made by dissolving india-rubber i 
bisulphide of carbon. 

Hi. B. J.—We do not know whether the system of manujacture is or is not an 
infringement of Admiralty rules. Stawped hooks, if properly made of 
good iron, are st and more trustworthy than welded hooks, 

R. E.— We have never heard of such a device, and we doubt whether it would 
be useful. To begin with, it does not follow that the sughts would come on 
vy the ship were on an even keel, because the object is not necessarily at rest ; 
and, secondly, a pendulum at sea is never a veliable instrument, It 
gradually acquires momentum, and for your purpose would therefore be 
useless, Moreover, if you had to wait until the vessel came on an even keel 
you might have to re-train the gun Jor direction, 





PATTERN PLATES. 
(To the Bditor of The Engineer.) 
Sir,—We should be much obli, if any of your readers could give us 
the names of firms who undertake to make really good pattern plates for 
machine moulding ENGINEERS, 
April 27th. 





BROCHURE ON GAS ENGINES. 
(To the Editor of The Engineer.) 

Sir, —If “‘G. O.” will send his address to me, I shall be pleased to send 
him a copy of the brochure in French. Unfortunately, I have no copies 
in English near me. . H. Tawairr. 

37, Vietoria-street, Liverpool, April 25th. 





SUBSCRIPTIONS. 

Tur ENoterer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers).. .. .. £0 148, 6d. 
Yearly (including two double numbers) .. -- £1 98, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tue Enarerr is registered for transmission abroad, 

Cloth cases for binding Tuk Enotneer Volume, price 2s. 6d. each, 

A complete set of Tuk Enoinerr can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subseriptions sent by Post-office order must be accompanied by letter o) 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, um, Brazil, British 
Columbia, British Guiana, Canada, —— of Hope, Denmark, 
Egyp France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, ag eee New South Wales, New Zealand, 
P Roumania, Switzer! , Tasmania, Turkey, United States 

of Africa, West Indies, Cyprus, £1 16s. China, Japan, 

Remittonss be Bilt “t London, — Austria, B id Algeria, 
mittance by Bill in — juenos Ayres an 
Chill, £1 lee. Borneo’ Ceylon Jawa and: ings; ore, £208 6d.” Manilla, 

£ rneo, Ceylon, Java, pore, £2 0s. 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,” The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and si. : odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue ENoiveeR, 168, Strand. 








MEETINGS NEXT WEEK. 

Society oF Encrngers.—Monday, May 4th, at 7.30 p.m.: 
read, ‘On Cable Tramways,” by Mr. W. Newby Cdlam, the leading 
features of which are as follows :—{1) Description of lines in America, 
Australia, and New Zealand. (2) A detailed description of the construc- 
tion of the Highgate Cable Tramway. 

Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUCGHTSMEN.—The 
next meeting will take place at the Cannon-street Hotel on Saturday 
evening, May 2nd, at 8 p.m., when a paper will be read by Mr. Henry 
Stokoe “ On Beetroot Sugar, and Mac! for Manufacturing it.” 

Enoingerine Soctrety, Kino’s Cotiear, Lonpoy.—Thursday, May 7th, 
at 4 p.m: Discussion “On Elk echanical for Rail- 


lectrical v. M 
ways. 
lection of Fellows (importanty’ "Oa th of. th 
election 0! ows t, *On the Action e Zinc 
ies—Part X.—Benzine Bromide,” Wy te H. 
‘Researches on the Relation between the 
Molecular Structure of Carbon Compounds and their ee 8 4 
by Professor W. N. Hartley. ‘‘On Some Points in the Composition of 
Soils, with Results, illustrating the Sources of Fertility of Manitoba 
Prairie Soils,” by Sir J. B. Lawes and Professor Gilbert. 


May 7th, at § p.m.: Ballot for the 


Society or ARTs.—Monday, May 4th, at 8 p.m.: Cantor Lectures. 
“The Manufacture of Toilet Soaps,” by Mr. C. R. Alder Wright. 
Lecture I.— Distinctions between toilet and household and 


scouring soaps. Early historical references to soapmaking. 
characters and nature of soapmaking ni 
tials—alkalies and acids, fats and Sls, glycerides, &c. Hi 
Classification of manuf; 
of 7 Aeon “st th. 
soaps, a at 8p.m.: 
Twentieth ordinary meeting. “ Nobert’s Ruling Machine,” by Mr. J. 
Morel, , jun. ee Ma: . at 8 p.m.: Indian ion, ‘ The Ancient 
and Modern Methods of Treating Epidemics of Small-pox in India,” by 
Mr. Robert igle, late Sanitary ent HM. Bengal Army. Sir 
Philip Cunliffe-Owen, K.C.M.G., C.B., C.L.E., will preside, 
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THE PROTECTION OF OUR COMMERCE. 
Berors these lines are in the hands of our readers 
England may be en in a great war; a war un eled 


by any British military enterprise since we fought Russia 
thirty years ago. The dominant question is, of course, its 


.| routes with swift, well-armed cruisers, in s 


-| its faith on 





influence on our trade and our food supplies; the latter 
being the more important of the two. Various writers 
and speakers have attempted to show that the con- 
ditions which will prevail must be very much like those 
operating during the great continental wars culminating in 
1815 with Waterloo, This is a completely erroneous view. 
In Napoleon’s time large fleets of merchantmen, many 
of them carrying guns, sailed in company under the pro- 
tection of one or more frigates, of which class of ship 
we possessed 258. As all were sailing vessels, it was 
uite impossible to keep closely to any definite route; and 
or this reason the fri had to accompany the flotillas 
of merchantmen. Again, privateering was permitted, and’ 
this introduced an element of risk which had to be provided 
against. Furthermore, it was very difficult to keep an 
enemy’s fleet blockaded in harbour, because a change in 
the wind might at any moment blow the blockading fleet 
out to sea. For these reasons the risks incurred by Britain 
were, in one sense, much more numerous, though not more 
serious, than they can be now. The change in conditions 
has rendered it essential that the risk which will exist 
shall be combatted in a different fashion. What that is 
we propose to indicate here. 
0 one assumes that Russia can assail England, or that 
she will send ironclads to London or Liverpool. Russia’s 
naval operations must be confined to harassing our com- 


in | merce; unless indeed she should attempt to break out of 


the Baltic or the Black Sea, and her chances of success are 
in either case extremely small, A powerful English fleet 
will be sent to watch the mouth of the Baltic, while a 
squadron of observation will probably suffice to guard the 
Dardanelles, What we have to fi § as we have already 
pointed out, is an attack on our commerce by cruisers. 
Our trade extends to all parts of the world; but very large 
sections of it are carried on over well defined routes. Thus, 
for rn steamers running between Liverpool and 
New York follow what is practically a narrow path across 
the Atlantic; a track, in short, perhaps not 100 miles 
wide, and which with due caution might be made still 
narrower. Our policy should consist in patrolling such 
cient numbers 
to afford complete protection to the ships using them. In 
this there ought to be no difficulty. Such ships would burn 
but little coal while patrolling, and they would have a 
base of operatione on each side of the Atlantic. It would 
even be possible in moderate weather to coal them at sea. 
This, however, ought not, under any circumstances, to be 
necessary. Tevoull benecessary to keep a considerable num- 
ber of cruisers continually running slowly backwards and 
forwards between this country and America, coaling at the 
end of each voyage, and then making areturntrip. As re- 
gards the various ports in which Russian cruisers might find 
shelter on the American coasts, a properly organised intelli- 
gence service ought to —_ us so fully informed of all that 
takes place, that it should be impossible for such foes to 
get out without a couple of British cruisers being ready 
or them. So much for the American traffic. As for our 
communications with India, it will be our own fault if they 
are to be in any way hindered. The Suez Canal is beyond 
the reach of Russia, and it is difficult to see how any Rus- 
sian man-of-war could exist in the Indian Ocean or the 
Red Sea, because she could have no readily accessible base of 
operations, and no place to get Vag eae iy of course, that 
our own coaling stations are safe, Thus, then, the guarding 
of our most important commercial routes presents no very 
great difficulty. It is, in other words, quite practicable to 
provide for the safety of our merchant ships with an ease 
and to an extent undreamt of in former wars. But it will 
be readily seen that this protection cannot be given 
unless those in authority manifest foresight; spend money 
freely; and fling red-tape traditions to the winds. The 
question is, can or will the Admiralty do what is right in 
this matter? On this point we have very grave doubts. 
The first essential is plenty of cruisers, and it is 
because we have not plenty of craft of this kind that 
we regard the future with foreboding. It is not suffi 
cient that we should have more cruisers than the 
enemy. Weshall want a very great many more to impart 
commercial confidence. Taking the route to America as 
3000 miles, and assuming that cruisers, to be efficient, 
should not be more than fifty miles apart, we should 
require about sixty vessels. In the Indian Ocean, and on 
the Australian route, we ought to have at least as many 
more—to begin with, at all events. This means 120 cruisers; 
asa matter of fact, we have twenty-four. In the year 1800 
we possessed 258 frigates, and no fewer than 557 smaller 
vessels of war. The frigates and a very large pro- 
rtion of the smaller vessels were employed solely 
in protecting our commerce, blockading, and acting 
as vessels of observation, Nelson used to call frigates the 
eyes of the fleet. It is true, on the one hand, that for the 
reasons we have already stated—namely, that it is possible 
in the present day for ships to follow fixed routes—it is 
much more easy to protect our commerce than it was in 
the Trafalgar epoch. But, on the other hand, we have 
ten-fold the number of ships to protect; and if less than 
we possessed in Nelson’s time would not have sufficed, we 
must be fearfully badly off now. No attempt, indeed, at 
patrolling, properly so-called, can be made with a couple 
of dozen ships; and we presume that the Admiralty pins 
the possibility of snapping up Russian cruisers 
the moment they leave certain ports. This is, however, 
leaning ona broken reed, The scheme has been tried over 
and overagain. Ifevenone ship eluded her watchers, she 
might do incalculable mischief before she was caught. The 
Alabama must not be forgotten. We see with pleasure 
that the Admiralty are taking up such ships as the 
Arizona and the m; but this will not suffice. A 
dozen splendid and extremely costly steamers may be 
chartered or bought, but it is not by any means certain 
that these are really the best craft for the intended pur- 
pose. They are excessively fast, but only because they 
can burn a tremendous quantity of coals. The Oregon, 
for example, needs about 300 tons a day at full s ee 
slow speeds such ships must be very wasteful of fuel. 
Their size will not be an element of strength, but of weak- 
ness, Two 14 knot ships would probably prove much 





more effective than one Oregon. We do’ not say that 
the Oregon, America, Arizona, &c., should not be 
taken up; but if our commerce is to be efficiently 
, at least fifty vessels of smaller size and less 
speed should be obtained and fitted up with all possible 
despatch. It will, perhaps, be said that such ships cannot 
carry heavy guns. Now it may be quite true that it would 
be difficult to obtain fifty merchant steamers that could 
mount, say, a 40-pounder Armstrong in the best possible 
way, but to assert that their deckscould not bestrengthened, 
if need be with timbers between decks, is simply nonsense. 
Once we are at war we must be satisfied with things short 
of perfection. It is by no means likely that any enemy 
can let perfect cruisers in numbers loose upon us. We 
shall have to guard, no doubt, against badly-armed and 
comparatively slow craft, which will be, however, quite 
pag to destroy British cargo steamers. It is strange 
if England cannot send to sea such a cloud of armed 
steamers as will suffice to afford complete protection to 
our trade; but will this be done? We have the ships, we 
have the money. Have we got the guns and the men? 
We think so. Have we got the will at the Admiralty ; 
the skill, the power of organisation, that full comprehen- 
sion of the a of chrome tee which we have 
to grapple, without which no successful ling can take 
lace! Wearenotsure. We have, vas doubt that 
there are plenty of guns available to make fast merchant 
steamers efficient cruisers, always provided that the War- 
office and the Admiralty will bear in mind that for the pur- 
pose required any gun is better than none. The Russian 
cruisers are not likely to be very formidable. The authori- 
ties must not be too particular how they propose to prevent 
their depredations, so long as they are prevented. 


THE INVENTIONS EXHIBITION. 


TueE International Inventions Exhibition, which will be 
opened by the Prince of Wales on Monday next, is in- 
tended “to bring vividly before the public the progress 
which has been made during the last quarter of a century 
in applying the discoveries of science to the purposes of 
daily life.” It will be devoted to apparatus, appliances, 
i) and products invented or brought into use since 
1862, the date of the last great International Exhibition. 
Excluding music, which forms a separate division, there 
are thirty-one groups, many of which are subdivided into 
sections. The range of subjects is so vast that anything 
like a formal retrospect would be entirely out of the ques- 
tion, but we cannot let the occasion pass without a few 
words to emphasise the importance of the Exhibition, and 
to suggest briefly some lines of thought which may be 
profitably pursued by those who visit South Kensington 
with an eye to something more than mere pleasure. 

It is in some respects a fortunate circumstance that the 
Exhibition is held at such a time as to include what may 
be called the first fruits of Mr. Chamberlain’s Patent Act, 
and we believe that a very large proportion of the exhibits 
will be found to consist of inventions protected under that 
Act. We were always of opinion that a less ambitious 
measure would have satisfied every reasonable require- 
ment, but politicians of a certain school have sedulously 

ropagated the notion that Invention was held in bondage 
/ Capital, and that the time had arrived when her chains 
must be struck off. The Bill was accordingly brought in, 
and the passing of it was hailed as the commencement of 
anew era. It was said that there was a large number of 
inventors whose ingenuity was kept down by an oppres- 
sive law. True, invention was not altogether dead, just as 
some plants manage to ——_ to the light even when 
crushed by the weight of a heavy paving stone. It was 
hoped that a new stratum of Arkwrights, Watts, and 
Stephensons would be reached, and that a perennial flow 
of great inventions might be expected. The proposition 
was put forward as requiring no proof that the greater the 
facilities. for taking out patents the greater would be the 
number of useful inventions. The example of America was 
continually held up for imitation, and affecting pictures 
were drawn, according to which there was a continual 
drain of inventive talent to the land of freedom. But an 
examination of the official returns showed that the number 
of American inventors who took out patents here was 
very much larger than the number of English inven- 
tors who sought the protection of the American laws. 
That inventive talent is capable of being discouraged 
we do not for a moment deny; but it is a hardy plant, 
and it will grow, and in profusion too, even under very 
unfavourable conditions. Every reasonable encouragement 
should be offered to inventors, and the path should be made 
smooth for them; but the lives of those who have bene- 
fitted mankind by their ingenuity indisputably prove that 
the mere difficulties of obtaining a patent are very small 
indeed when compared with the troubles which await an 
inventor when he begins to put his invention into practice. 

The number of applications received at the Patent-office 
last year, when the new Act came inta force, was nearly 
three times as large as that recorded in any previous year. 
In numerous instances inventors, when preparing their 
ea for obtaining a patent, filled up at the same time a 
orm of application for space at the Inventions Exhibition. 
The world will have an opportunity of judging to what 
extent Mr. Chamberlain’s Act has stimulated invention, in 
the highest sense of the word. Some thousands of speci- 
fications of patents under the recent Act have now been 
printed, and without professing to have read them all, the 
impression we have formed is that the quantity of 
“fruit,” to use'the Baconian expression, is just about 
what it was. It would be obviously unjust to draw 
attention to particular patents, but we may say generally 
that a very large number of persons have with their own 
hands erected monuments commemorating their own 
ignorance and inexperience. A large body of inventors 
are not only woefully, and, it is to be feared, in many 
cases wilfully, ignorant of the labours of their predeces- 
sors, but also of ordinary physical laws and mechanical 
principles. The celebrated Dr. Cartwright, the inventor 
of the power loom, tells in an amusing way that when he 
had, as he thought, made very considerable progress, he 
condescended to inquire what others had been doing. He 
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found that he had spent an infinite amount of trouble in 
inventing over again some things which had been in use 
for along time, and other things which had been tried 
and found useless. Hundreds of inventors still continue 
to follow in Dr. Cartwright’s steps. The race of perpetual 
motionists still flourishes vigorously, notwithstanding the 
spread of technical education; but this is not to be won- 
dered at, since there will always be a very large number 
of half-educated persons who know just enough to go 
wrong. Some of the patents for elements of machines 
would seem to have been taken from some of the “tables 
of mechanical motions” which have been published from 
time to time. Many a man has gone wrong on the sub- 
ject of ventilation, but perhaps more have come to grief 
about preventing collisions at sea and raising sunken ships. 
Not afew of these contrivances undoubtedly display inge- 
nuity, and have probably cost their authors considerable 
pains, labour, and expense. In many cases, however, they are 
neither new nor useful, and are unfitted to meet the con- 
ditions of practical work. If it were possible to obtain 
from inventors a candid account of their experiences, we 
fear that the record would be largely filled with regrets 
that they had failed to benefit themselves or anybody else. 
_ It cannot be too often insisted upon that many highly 
ingenious and meritorious inventions fail because they are 
ill-timed. In some cases the world is not ready for them, 
whilst in others the mechanical difficulties which stand in 
the way are too great to be overcome, except at such cost 
asto.render their successful commercial working impossible. 
An invention may be completely successful mn carried 
out with all the care demanded by an experiment in the 
physical laboratory, but may fail in practice. In the next 
generation some commonplace inventor may devise a 
simple mechanical method of facilitating the production of 
a detail, and success follows. These considerations may 
sometimes assist in weakening the cry of want of novelty 
so often brought against a successful invention. Several 
instances of this will doubtless suggest themselves to 
visitors who have some knowledge of the history of 
invention. The comparative ease with which rigid accu- 
racy of workmanship is now secured makes all the differ- 
ence between failure and success. 

Although the period embraced by the Exhibition is not 
sufficiently wide to include the rise of what may be called 
the self-acting system, it will, nevertheless, contain many 
important developments. The machine for making wire 
cards furnishes a very well-known instance of this class of 
machine, in which a number of distinct operations follow 
each other at certain fixed times determined by a series of 
cams, or their equivalents, on a main driving shaft. Such 
is the general principle, but the details are varied. It is, 
perhaps, not generally known that the first machine of 
this kind was constructed nearly a century ago by Ralph 
Heaton, of Birmingham, for making buttonshanksfrom wire. 
Another tendency may also be noted here—that is, the 
gradual substitution of a continuous rotary motion for an 
alternating motion, thus avoiding the loss of time in the 
back-stroke. The introduction of circular saw in the 
early part of this century was a great step in this direction. 
The same object is also secured, though in a somewhat 
ditferent manner, by the band saw, which was patented 
by William Newberry as far back as 1808. We may also 
instance the very large use which is now made of milling 
cutters as a substitute for the file. Notwithstanding the 
number of efforts which have been made during the last 
seventy years, the rotary steam engine has not superseded 
the reciprocating form of machine. 

Such are afew of the thoughts which will no doubt occur 
to many of those who visit the Exhibition, and there will 
be found depicted on the walls of the entrance hall a series 
of contrasts, showing the state of the arts at various 
periods. For instance, the Rocket locomotive is contrasted 
with an engine of the most approved modern type, the 
spinning wheel is shown side by side with the self-acting 
mule, and so on. 





COAL AND COKE EXPORTS. 


Ir ean scarcely have escaped notice that there has been of late 
& continuance of an old change in the source of the bulk of our 
coal exports. That change is in the more rapid growth of the 
exports of coals from Cardiff than from Newcastle. Taking last 
month, for example, Newcastle-on-Tyne exported 318,475 tons 
of coals—a decrease of about 26,000 tons from the quantity for 
the corresponding month of the past year. In the same month 
the exports of Cardiff were 675,239 tons—an increase of about 
50,000 tons on the quantity for the corresponding month. ‘Lhis 
is an example that is frequent, if the returns of the two ports 
be compared. If the coastwise shipments of the two places be 
added to the exports proper above given, the position is rather 
altered, for the coastwise shipments from Newcastle are often 
three times those of Cardiff; but, as a whole, the Welsh port is 
gaining on the Tyne port, and it is curious to notice the reason. 
Moreover, if we speak of the coastwise shipments being larger 
from the Tyne, we must remember that that is in part because the 
supplies for London.sent thence are sent by sea, whilst from 
Wales there is a larger quantity sent by rail than by sea. 
On the whole the Welsh port's shipments are advancing so 
rapidly on those of the Tyne port that it is probable that this 
year they will exceed them. In a measure this is due to the 
fact that a larger part of the coal exported is sent to ports to 
which Wales is nearer than the north country, but it is also in 
part due to the fact that an increased preference has of late 
shown Stself for Welsh coal, That demand is partly new, but it 
is also in a degree due to substitution of Welsh for Newcastle 
coal. The fact is one that is very noticeable, though there have 
veen other explanations and reasons assigned that have had some 
weight. But to the general public the neck-and-neck race that 
has of late been run by the two greatest coal shipping ports 
being likely to terminate in early victory for Cardiff, is a fact 
that will come as a surprise, for these trade statistics are not 
very generally followed up. It may be added, also, that in some 
other of the ports—Newport and Sunderland, for instance— 
there is also a trial of trade speed that has its interest, and 
that may be glanced at when the year is a little more advanced, 
but the general tendency is in favour of Wales, and to the dis- 
advantage of the northern ports. 


BRITISH AND FOREIGN VESSELS. 


RETURNING to a subject we discussed a short time ago in THE 
FE. NorveeR, the question of the relative proportion of British and 





foreign vessels employed in the export coal trade, we find 

of interest in recent statistics, Thus for Newcastle 
during the month of March there were 249 cargoes in British 
vessels and 135 in foreign vessels, numbers which show an 
increase in the proportion of the home vessels as compared with 
those of a year ago, From Sunderland 83 British and 41 
foreign vessels took export cargoes of coal; from Blyth, 14 
British and 21 foreign vessels ; from West Hartlepool, 23 British 
and 35 foreign vessels ; from Cardiff 273 British and 145 foreign 
vessels; and from Borrowstoness and its dependent ports, 
7 British and 39 foreign vessels took coal cargoes for foreign 
ports. On the whole these figures show that there was a larger 
number of the cargoes out of the total carried in our own 
vessels. It may be that this is due to the difference in the 
season, for a large portion of the foreign vessels seem those 
taking back coal cargoes to their own countries, whence they 
have brought timber, &c. Possibly, however, the preponderance 
of the steamships in our mercantile navy, and the fact that that 
type of vessel is now entering largely into the timber trade, 
may also be amongst the causes of the change, as far as it is 
evident. With the vast mercantile fleet that we have, we 
should be able to carry the coal cargoes hence in a greater 
degree than even the improved figures we give above show to be 
the case. But there is one point about the large carriage of coal 
by foreign vessels which is well worth notice, and that is the fact 
that much of the coal is sent in vessels of comparatively small 
capacity. For instance, from the Tyne to Drontheim there 
were ten cargoes of coal and coke sent in the month under 
review, eight in foreign vessels, and the remaining two in 
British. The average cargo was about 400 tons. To Nykjobing 
the average cargo was less, as well as to Randers and other 
places, and to these foreign vessels were chiefly sent, in some 
cases exclusively. It is, therefore, probable that it best suits 
the merchants, and possibly the ports, in some countries to have 
their cargoes small. As our sailing vessels are dying out, and 
as we build few small steamers, it is possible that this is one of 
the chief reasons for what seems the preference for foreign 
vessels, and it would be overcome by the building of cheaply- 
working small-tonnage steamers fit for the requirements of the 
coal trade. 


“ cocoA” GUNPOWDER. 


A GarysporovcH man has managed to elicit from the War 
Department an explicit statement in regard to the “German 
contracts for gunpowder,” about which so much was heard a 
month or two ago. Mr. Rowland Winn, M.P., made a speech 
on this subject which displeased the Gainsborough gentleman, 
who was so exercised in his mind about it that he wrote to the 
Marquis of Hartington. His lordship states the facts succinctly 
thus:—“It happens that the German gunpowder makers have 
discovered a process of making a powder which gives high veloci- 
ties in heavy guns with low pressures. Nearly every European 
Power—the Russians, the Spanish, the Dutch, the Italians—have 
ordered this powder, known as ‘ Cocoa,” from the Germans, who 
are fully employed upon it.” The Marquis adds that the 
Germans have comparatively trifling orders from the English 
Government, “as we are making it at our own works in 
Waltham Abbey in large quantities, and have acquired the right 
to manufacture it by our contractors in England.” “ Moreover,” 
he says, “a factory is now being fitted with the most approved 
machinery to produce it, and it is not anticipated that more 
orders need be given to Germany.” Lord Hartington adds that 
this gunpowder, “though it is the best for the biggest guns, is not 
the only one suitable, whilst it is the only one the Germans are 
now making for us.” This is a satisfactory statement and 
explodes the powder bogey pretty effectually. Pity the India- 
office could not make a similar explanation of its alleged 
rushing about the Continent to place orders for rails with foreign 
firms. That charge has been frequently urged against them, and 
it has not yet been officially cleared off, so far as we have seen. 

TORQUAY WATERWORKS, 

Torquay may now boast of one of the finest water supplies 
sessed by any town in England—or perhaps in the world— 
when referred for comparison to the storage capacity per head 
of population. The construction of a large new reservoir, filter 
beds, and connected works, has been carried out to meet the 
increasing requirements of the town. They are situate at 
Kenwick, near Christow, Devon, and are in close proximity to 
their existing reservoir at Tottiford. The first sod was cut 
some two years since, but upon account of the fissures met with 
in the rock, the works have been carried out under very great 
engineering difficulties. The whole are now completed, and 
Torquay will have a most plentiful supply of water for the 
future, the two reservoirs having a superficial area of no less 
than a hundred acres, and are capable of containing 300,000,000 
gallons of water when full, or a supply for 300 days for the 
whole of the district supplied. The engineer is Mr. H. M. Brunel, 
of Delahay-street, Westminster, and the works have been 

carried out by Mr. A. Krauss, of Bristol. 








DEATH OF MR. SAMUDA. 


WE announce with much regret the comparatively sudden 
death of Mr. Joseph D’Aguilar Samuda, formerly M.P, for the 
Tower Hamlets, whose name is well known, especially at the 
East-end of London, as a large employer of labour, and which took 
place on Morday last, at his residence in Gloucester-square, 
Hyde Park. He was the second, but only surviving, son of the 
late Mr. A. Samuda, an East and West India merchant, of 
South-street, Finsbury, by his marriage with Joy, daughter of 
the late Mr. H. D’Aguilar, of Enfield-chase, Middlesex. Mr. 
Samuda was born in 1813—and was therefore seventy-one at 
the time of his death—and was a Commissioner of Lieutenancy 
for London, a Deputy-Lieutenant for the Tower Hamlets, and 
a magistrate for Middlesex and Westminster. He became a 
civil engineer in 1832, was for many years a member of the 
Institute of Civil Engineers, and was for some time a vice-pre- 
sident of the Institute of Naval Architects, and was formerly 
Lieutenant-Colonel of the Ist Tower Hamlets Rifle Volunteers. 
Mr. Samuda was a member of the Metropolitan Board of Works 
from 1860 till 1865, in which year he entered Parliament in the 
Liberal interest as a colleague of Mr. Arthur Russell in the 
representation of Tavistock. He sat for that constituency down 
to the general election in 1868, when he was returned as one of 
the members for the Tower Hamlets, his name standing second 
on the poll, the defeated candidates being Mr. E. H. Currie, 
Mr. Ayrton, and Captain Maxse. He sat for the Tower Hamlets 
down to the last general election, when he was defeated by Mr. 
Ritchie. Mr. Samuda married, in 1837, Louisa, daughter of the 
late Mr. Samuel Ballin, of Holloway, Middlesex. The news of 
Mr. Samuda’s death will be received with great regret, not only 
by his old constituents, but by a large circle of friends, and by 
the commercial world generally. Mr. Samuda is best known for 
his work as a shipbuilder; with the introduction of steam 
navigavion he had a great deal to do; of warships he has built 
rar Aves last-and most remarkable work being, perhaps, the 
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ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No IL 

Tue modern dynamo machine must be considered as the 
foundation on which heavy electrical engineering is based, 
Formerly, when the only sources of electricity were the 
frictional machine, the thermo-pile or the galvanic battery, 
this agent could be used for light work only, as, for 
instance, in telegraphy, in the — of mines, in recording 
and measuring velocities or intervals of time, and in vari- 
ous laboratory experiments. But the transmission of any 
considerable energy or the production of light on a com- 
mercial scale was necessarily excluded on account of the 
high price which had to be paid for electrical energy when 
generated by any of these methods. With the invention 
of the dynamo machine all this has been changed. We 
can now obtain electrical energy at a cost only slightly in 
excess of that entailed by the production of an equivalent 
amount of mechanical energy, and thus it has become com- 
mercially possible and protitable to deal with electricity on 
a large scale, 

Before entering on a detailed description of some of the 
more important dynamos which will be on view at the 
forthcoming Exhibition, we propose to say a few words on 
the general principles on which these machines are 
founded. Our object in doing this is two-fold. In the 
first place, it seems desirable to lay, so to speak, ascientific 
foundation on which our future description of particular 
machines may be placed, and to obtain thus a standard for 
comparison between different machines; and in the second 
place, we think that a simple and practical explanation of 
the principles involved in the construction and working of 
dynamos will be acceptable to a large number of our 
readers who are interested in the subject without being 
professional electricians. A great deal has already been 
written on the subject of dynamos in books and journals 
specially devoted to electrical matters, and we have our- 
selves from time to time given articles referring to some 
particular point in the theory of the dynamo ; but still 
the subject is comparatively new, and those readers who 
for lack of time or inclination avoid the mathematical 
intricacies of a special article may often obtain all they 
require from a simple practical description. 

All dynamos are based upon Faraday’s fundamental 
discovery that if a wire be moved in the neighbourhood of 
a magnet, or if a magnet be moved in the neighbourhood 
of a wire, a force is created which tends to make an electric 
current fiow along that wire. Whether a current actually 
flows in the wire depends on the continuity of the circuit. 
If the ends of the moving wire are not otherwise connected, 
the tendency, or as it is technically termed, the electro- 
motive force, exists all the same, but no current can flow 
and no mechanical energy is required to move the wire, 
But if the ends of the wire be closed by an outer circuit a 
current will flow, and mechanical energy will be absorbed 
in moving the wire. This energy reappears in the shape 
of electrical energy, and is computed by multiplying the 
electro-motive foree by the strength of the current. The 
commercial units for electrical measurements are the volt 
for electro-motive force, and the ampére for current, and 
their relation to the mechanical unit of energy is a fixed 
one, like that of the mechanical equivalent of a unit of 
heat. A current of one ampere flowing for one minute 
under an electro-motive force of one volt represents about 
45 foot-pounds mechanical exergy, and one-horse power is 
equivalent to 735 volt-amperes or watts, as units of 
electrical energy are now called. In giving these figures we 
neglect fractions, which is the more permissible as there 
still exists some uncertainty as to the exact value of the 
electro-mechanical equivalent, but for practical purposes 
we may take the figures 735 as sufficiently correct. It 
should be mentioned that up to a short time ago elec- 
tricians used to consider 746 watts equal to one-horse 
power, but since Lord Rayleigh’s recent determination of 
the ohm and the volt in absolute measure have shown 
that the old standard ohm was too small by about one and 
a-third per cent., and that the old standard volt computed 
from it was similarly wrong, a correction of the electro- 
mechanical equivalent has become necessary wherever the 
measurements are taken in legal volts, ampéres, and ohms. 
This question of exact measurements is one of great 
importance to the practical engineer, as the correct estima- 
tion of the commercial efficiency of dynamo machines 
depends on it. Let us for a moment consider how a 
mechanical engineer, if called upon to determine the 
efficiency of various dynamos, would proceed. He would 
insert between the engine and the dynamo some kind of 
mechanical dynamometer, or, if such an appliance be not 
at hand, he would indicate the engine and determine as 
nearly as possible the actual mechanical horse-power put 
into the dynamo. Simultaneously with these observations 
he would measure the strength of the current sent 
by the dynamos into the outer circuit and the electro- 
motive force maintained between the terminals of the 
dynamo—that is, between the two ends of the outer 
circuit. To do this our engineer need not be an elec- 
trician, for instruments are now obtainable which indicate 
the number of ampéres or volts just as a steam gauge 
indicates the pressure in a boiler. Our experimenter may 
be profoundly ignorant of the internal construction of the 
dynamos or of electrical science altogether, and yet he will 
be perfectly able to determine the commercial efficiency 
of the dynamos submitted to him if he only knows this one 
fact, that 735 volt-ampéres represent one-horse power. 

Returning now to our general problem, it will be clear 
that the stronger the magnet, the longer the wire actually 
under the influence of the maguet, and the quicker the 
speed of movement the greater will be the electro-motive 
force created. In practice the movement is always a rotary 
one, and the wire is arranged on a disc, or on a drum, or 
on a cylindrical ring. The magnets, technically termed 
field magnets, are placed in so eh overs that their poles 
partly surround the revolving body of wire—the armature 


with just sufficient clearance to allow of its free rotation. 
As far as these general principles are concerned all 
dynamos are alike: but a great difference exists in matters 
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of detail, such, for instance, as the connections between the 
different wires on the armature, and between the armature 
and the magnetising wire on the field magnets; the way in 
which the latter are excited; the internal construction of the 
armature; its ventilation, and the more or less perfect way 
in which the wire is held on the armature. As regards 
this latter point, we may at once say that it is extremely 
important, and that trouble often arises from the neglect 
to provide a positive mechanical attachment for the arma- 
ture wire, To explain our meaning, we will take the case 
of a continuous current dynamo having two poles in the 
shape of nearly semi-cylindrical cavities between which a 
cylindrical ring armature wound on what is known as the 
Gramme principle-is placed, The polar cavities are not 
complete semi-cylinders, so that on each side a gap is left 
between the north and south poles. In order to 
intensify the magnetie action, the core of the armature 
ring is composed of soft iron wire, and thus the 
wire on the armature is moving between two surfaces, 
the one being the outer surface of the core uf the armature, 
the other the polar cavity of the field magnets. Between 
these surfaces an enormous magnetic attraction exists, but 
this is balanced through the symmetrical arrangement of 
the other pole, and we will assume the spindle stiff enough 
so that the distance between these surfaces—the so-called 
“air space ”—remains absolutely constant and sufficiently 
large to allow the wire to pass without touching the pole 
pieces. From what we said in the beginning of this 
article, it will be seen that it would not require any 
mechanical energy to move a straight wire having no other 
connection at its ends laterally across this air space, 
because no current can flow in it and no electrical energy 
can be developed. But if we were to bend our wire back, 
bringing one end through the interior of the ring, and now 
join the two ends by some metallic conductor, we would 
tind that power is required to move the wire across the air 
space because a current can now flow. The resistance 
experienced by the wire is very much of the same nature 
as that of a stick moved through water or other liquid. 
I» both cases the resistance is nearly proportional to the 
square of the velocity. The heavier or more viscous the 
liquid the harder will it be to move the stick quickly, and 
similarly the resistance experienced by the wire will be 
the greater the more densely the air space is magnetised. 
Electricians call this density of magnetisation the strength 
of the “ magnetic field,” and make use of the conception 
of lines of force—also due to Faraday—according to which 
a greater or less number of invisible lines of magnetic 
attraction stretch across between the two iron surfaces, 
which lines have to be cut through by the moving wires, 
and thus offer resistance if a current is flowing at the time 
in the wires. Now our Gramme armature consists of a 
large number of wires, each of which is in the condition of 
our experimental wire just described, and all of which are 
connected up amongst each other in such way that a 
current entering the coils on one point of the circumference 
splits in halves, each half flowing through the consecutive 
wires on its semicircle, and both halves uniting again to 
leave the armature at the opposite point of the diameter. 
The Gramme winding is so generally known that we need 
not explain it here in detail by the aid of diagrams, but 
we may point out that the general effect of this system of 
winding is that all the external wires on one side of the 
diameter—called the diameter of commutation—carry half 
the total current flowing in one direction, and all the 
ex‘ernal wires on the other side of this diameter carry half 
the total current flowing in the opposite direction. Since 
each half of the armature is nearly surrounded by its pole 
piece, it follows that all the wires on the armature, with 
exception of that portion of their number which corresponds 
to the gaps between the pole pieces, experience a resistance 
to rotation which is the greater the stronger the field, the 
heavier the armature current, and the quicker the speed. 
‘The question of importance from a mechanical point of view 
is how these wires are to be held in order that they may 
withstand being stripped off the armature core by this 
resistance. It will readily be seen that this is not so easy a 
matter, because whatever mechanical arrangements we 
may adopt to make a strong and solid fastening, we must 
always bear in mind that the insulation on each wire must 
remain intact, and where we have such things as cotton, 
silk, or fibre to deal with, the risk of cutting through 
these and destroying the insulation is considerable. Nearly 
the whole of the mechanical energy put into the spindle 
of the dynamo has by some means or other to be trans- 
mitted into these outer wires on the armature. To obtain 
an idea of what the circumferential resistance experienced 
by the armature wires may amount to, we will take as an 
example a small machine giving, say, 7000 Watts electrical 
output. Such a machine would have an armature about 
10in. diameter and 14in. long, and it would be wound with 
double cotton covered copper wire 0°120in. in diameter. 
Ataspeed of 1000 revolutions per minute the electro- 
motive force would be about 100 volts, and the current 
70 amperes. Assuming an efficiency of 75 per cent., the 
horse-power which has to be transmitted into the 160 or 
180 outer wires on the armature would be 124 to 13-H.P., 
representing at a speed of 1000 revolutions a tangential 
pull of 160 lb. Owing to the gaps between the pole pieces 
and to the waut of uniformity throughout the field, pro- 
bably only one-half the number of wires on the armature 
are at any time called upon to overcome this resistance, 
the other half of the wires being idle. We will probably 
be understating the case if we say that when in regular 
work there is twice at least in every revolution a force of 
over 21b, applied to each wire trying to rip it off the 
armature. This in itself does not seem too much to be 
transmitted to the wire by friction between it and the 
external insulated surface of the armature core, but when 
we come to consider that centrifugal force tends to 
diminish this friction, and that the strain coming on and 
off continuously is liable to chafe and ultimately destroy 
the insulation, it will be granted that something more 
positive than friction should be employed. This is 
actually done in many machines, the wire being laid in 
grooves or otherwise supported in a positive manner. 
Before leaving this subject, we would point out how neces- 





sary it is to make dynamos mechanically much stronger 
than corresponds to the actual work they have to do. 
This necessity is brought about by the danger of working 
on what is technically termed a short:cir _ A defect.of 
insulation in the wire leading to the ora 
on the part of an attendant, may at any time cause a short 
circuit through which the current would flow from one 
terminal of the dynamos to the other without doing any 
useful external work. The strength of the current is in 
this case enormously increased, and the mechanical energy 
absorbed by the machine is also very much increased. 
Safety arrangements, or some kind of electric controlling 
apparatus, are generally provided to prevent the machine 
working for any length of time with an excess of current, 
but such arrangement cannot save the machine from the 
effect of a momentary short circuit, and it should therefore 
be’ mechanically strong enough to be able to sap an 
excess of strain for a few seconds. If the machine described 
above were short-circuited, the momentary current would 
be about 300 amperes in the case of a series machine and 
500 amperes in the case of a shunt machine, increasing the 
circumferential pull on the armature wires from 160 lb. to 
about 700 1b. and 1000 lb. respectively. From the tigures 
we have given it will be seen how important it is to have 
proper arrangements for fastening the armature wires, and 
we shall have occasion to revert to this subject when we 
come to describe more in detail the different machines 
exhibited. 

Another point of great practical importance is the con- 
struction of the armature core. The creation of electro- 
motive force is not limited to the case of wires, but any 
metallic body moving through a magnetic field is subject 
to the same phenomenon, ‘he rule for finding in which 
direction the tendency for a flow of electricity is developed 
is simple and easily remembered. The electro-motive force 
is always created in a direction at right angles to the 
lines of force, and at right angles to the direction 
of movement. Applying this rule to the iron core of 
a cylindrical armature which is ged by lines running 
at right angles to the axis of the armature, we find that 
the electro-motive force must be along a line or lines con- 
tained in a plane parallel to the axis. Since the direction 
of electro-motive force must also satisfy the second condi- 
tion of being at right angles with the direction of motion, 
it is evident that the lines along which it acts must lie ina 
plane passing through the axis. The direction of electro- 
motive force or line of intersection between the two planes 
is therefore a line parallel to the axis—and consequently 
parallel to the active part of the armature wire—and situ- 
ated on or near the surface of the armature core. This 
holds good for any point of the core which'is penetrated by 
lines, and we thus come to the conclusion that—with 
exception of those portions of the core which correspond 
to the gaps between the pole pieces—the surface of the core 
is the seat of electro-motive force acting in one direction 
above, and in the opposite direction below, the diameter of 
commutation. If the core were made of one solid piece 
of iron the result of these electro-motive forces would be 
very large currents circulating throughout the mass of the 
core, heating the latter and absorbing a great deal of 
mechanical energy. To avoid this it is customary to sub- 
divide the core, so that electrical continuity in a direction 

arallel to the axis is interrupted. This can be done either 
by building up the core of narrow discs insulated from 
each other or by employing a core rem of a coil of 
iron wire, or in disc machines of iron tape. Wire cores have 
first been used by M. Gramme, and although the different 
turns are in contact with each other, the contact is but an 
imperfect one,and the production of wastefulinternal currents 
is almost entirely avoided, These cores have the advantage 
of cheapness as compared to cores built up of discs, but 
owing to the want of continuity of iron in a radial direc- 
tion they offer somewhat more magnetic resistance to the 
lines of force which enter them. They have also the dis- 
advantage of being difficult to ventilate. No matter how 
perfect a machine may be constructed, a certain small 
amount of heat is always generated, partly in the core and 
partly in the armature wires, consequent upon their 
electrical resistance to the current passing through them. 
If no provision were made to dissipate this heat in the same 
measure as it is created an accumulation would take place, 
and it would only be a matter of time when the machine 
would cease to be workable. To keep the armature cool, 
air has therefore to be introduced by ventilating spaces 
left between the wires and within the core. This is more 
easily done in drum or cylindrical armatures composed of 
discs or in disc armatures composed of iron tape than in 
armatures formed of iron wire. 

To sum up our foregoing remarks, which have reference 
to some of the practical considerations in the construction 
of armatures, we have now obtained the followin ints 
of comparison between the different machines exhibited. 
(1) Method of attaching the armature wires, (2) transmission 
of the driving force in the spindle to the external wires, (3) 
construction of the armature core and ventilation of the 
armature. In our next article we propose to deal with 
some practical points relating to the field magnets, the 
methods in use for exciting them, and with the question 
of efficiency. 








LAUNCHES AND TRIAL TRIPS. 


A STEEL paddle-wheel steam launch, 65ft. long by 11ft. broad, 
was launched on the 22nd ult. by Messrs. Matthew Paul and Co. 
from their works at Dumbarton. She has been built to the order 
of Messrs. P. McIntosh and Sons, Glasgow, for the Indian Govern- 
ment, under the superintendence of Messrs. MacNicoll and Co., 
Glasgow, and will be fitted with a powerful pair of engines by the 
builders, to give a speed of ten mile an hour on a draught of 18in. 

In zeit 1859, the Government concluded a contract with the 
City of Dublin Steam Packet Company and the London and North- 
Western Railway Company, for an improved mail service between 
inet and Ireland, vid Holyhead and Kingstown, the steam 
packet company undertaking the cross-Channel of the service, 
and the railway company the land carriage—the whole of which 
was to be performed at a speed which had never before been 
attempted. For the carrying out of the new , the City of 
Dublin Steam Packet Company ordered four paddle steamers, of 
much greater size and power than provided for by the contract, 


and far exceeding any that had been previously employed for a 





similar service, and with a speed that had not, up to that time, 
been attained by any sea-going vessel. The order for three of 
these vessels, the Ulster, Munster, and Connaught, was entrusted 
to Moy. John Laird and i Som of Birkenhead. and the fourth 


° Leinster, was" la Brothers, of 

mdon, the machinery for the two first ig supplied by 
Messrs. James Watt and Co., and for the two r by Messrs. 
Ravenhill and Co. These steamers had’ a length of about 350ft. 
over all, with a breadth of 35ft., and a of about 2000 tons 
O.M., and were fitted with oscillating e 700 nominal 
horse-power. Their passenger accommodation was far in advance 
of anything that had up to that time been seen im the Channel 
service, and their speed, which came fully up to the expectations 
of the designers, considerably su the st recorded 
result, which was.that of H.M. Yacht Victoria and Albert— 
16°827 knots. The Connaught, on her trial in Stokes Bay, 
attained, as a mean of four runs, 18°079 knots. The success which 
has attended the service so inaugurated needs searcely to be 
referred to, having been so marked that the speed and regularity 
of the steamers and trains have become proverbial, and earned 
the warmest approval of the travelling public ever since its esta- 
blishment. Its speaks volumes for the design and ¢onstruction of 
these vessels and their machinery, and also for the care and 
management of the company, when we say that after twenty-five 
years of service they have been doing their work, even before the 
improvements that are now being made in them, fully as well, if 
not better, than when they were first put on the station. The 
steamers Munster, Leinster, and Ulster are now, in fact, like new 
vessels, having been entirely refitted in hull and cabins with 
all the improvements and luxurious appliances which modern 
experience has suggested, and their s inereased by the 
application of artificial draught to the stokeholds, which has proved 
most su ul, insuring abundance of steam all circum- 
stances. The alterations and improvements have been carried out 
by Messrs. Laird Brothers, of Birkenhead; and the City of Dublin 
Company, idering it desirable as a precautionary measure to 
have a fifth ship, so that one of the present packets may be always 
available as a stand-by in case of need, gave Messrs, Laird Brothers 
an order for a splendid new vessel, and took the opportunity of 
testing what improvements in speed can be made; her launch on 
Wednesday last may therefore mark a new era in the Channel 
mail service. The Ireland is a splendid speci of naval arehit: 
ture, graceful as a yacht, with finer lines than probably any sea- 
going steamer yet built, and of dimensions and power far surpass- 
ing any vessel ever turned out for similar service. She has a 
length over all of 380ft., or between perpendiculars of 360, with 
38ft. beam, and a depth in hold of 19ft. 3in.; her tonnage being 
2590 tons O.M. She is built entirely of Siemens.steel, in order 
that the greatest strength may be secured with the minimum of 
weight—so important for vessels designed for very high speeds—and 
is subdivided by steel water-tight bulkheads carried to the upper deck 
into eleven compartments, one of these bulkheads being between the 
engine-room and each boiler-room, so that the engines and each set 
of boilers are in separate compartments, and in the event of damage 
to any two compartments the — would still have sufficient 
buoyancy. In appearance she much resembles the present mail 
pa having a clipper stem with shield head, and a short 

wsprit, a light elliptic counter, two raking masts, and two 
funnels, a spacious bridge deck amidships, a long poop aft, and 
hurricane deck forward. The machinery, which has been made by 
Messrs. Laird, and is now ready to be placed on board, consists of 
a pair of oscillating engines, having cylinders of 102in. diameter 
with 8ft. 6in. stroke, which will be supplied with steam at 30 lb. 
pressure by eight steel boilers. An arrangement of fans and engines 
is provided for putting the stoke hulds under air pressure, and it 
is expected that the machinery will develope at full power 
indicated horse-power, and that the vessel will attain a speed of 
at least 20 knots. The passenger accommodation will be on a 
scale such as could only exist in a vessel of these large dimensions, 
and will be replete with every comfort and luxury which the most 
fastidious traveller can desire. In the poop is a large saloon about 
80ft. in length panelled in polished woods, with state cabins 
on either side, and on the deck below is the spacious dining 
saloon richly decorated in gold and colour, and with a refresh- 
ment buffet at fore end. Forward of these saloons are the 
upper and lower ladies’ cabins, -which will be most elegant 
apartments, In all there will be accommodation for about 200 
first passengers, and in addition handsome and convenient 
smoking cabins are provided amidships. A spacious saloon for- 
ward will be provided for second-class. The arrangement of 
pantries, lavatories, and such-like offices will be very extensive 
and complete. The post-office arrangements, which have formed 
a special feature in the existing mail boats, enabling the mails to 
be sorted and stamped during the passage, so as to be ready for 
immediate delivery on arrival, have been provided for in 
the new steamer, spacious rooms having been fitted for the pur- 
pose, and a cabir set apart for the post-office jals, in the same 
way that has already been done in the present packets. The 
vessel throughout will be illuminated with the electric light by 
Messrs. Edmundson and Co., of Dublin, with the exception of the 
post-office, which will be lighted with Messrs, Pintsch’s patent oil 

The steering gear and anchor gear will be worked by steam, 

and all the arrangements conducing to the safety and comfort of 
passengers will be of the most modern and improved type. 

















TENDERS. 


WEDNESBURY SEWERAGE WORKS. 


Contract No, 2.—For the manufacture and erection in Wednes- 
bury of gas engines, sir compressors, and other machinery. E. 


Pritchard, M. Inst. C.E., engineer, London and Birmingham. 
£ sd, 
Hughes and Lancaster, Chester .. .. .. - 4107 0 0 
Haitley and Arnoux, Stoke-on-Trent .. .. .. «. 3989 0 0 
Patent Shaft and Axletree Company, Wednesbury... 3808 19 4 
Renshaw and Co., Kidsgrove, Staffordshire .. .. i : 0 
«+ $8510 0 


*Glenfield Co., Kilmarnock 
* A ted. 


ccepted, + Air receivers not included. 





NORTH BRIDGE AND WOODGATE IMPROVEMENTS. 

Tenders for widening the north end of North Bridge, constructing 
a storm-water sewer from Alexandra-street to the river Soar, 
through the North Bridge abutment, and widening Woodgate 
along Mr. A. E. Hawley’s premises. J. Gordon, C.E., borough 
surveyor. 


£ sd. 
T: Smart, Nottingham .. .. .. .. 8i4 210 
8. W. Pilling and Co., Manchester .. 79419 2 
J. O. Jewsbury, Leicester .. .. .. 760 9 8 
W. H. Kellett, Leicester .. .. .. .. 697 11 0 
T. and H. Herbert, Leicester—accepted 59% 4 1 
Borough Surveyor's estimate oaths < 720 0 0 








Bristor Untversity CoLteck.—The third term of the Bristol 

niversity College session commenced on Tuesday, and during the 
term the following courses of lectures and classes will be given. 
Organic chemistry and chemical laboratory instruction by Professor 
Ramsey and Dr. Young; mathematics and mechanics, by Mr. 
Selman; experimental physics and instruction in the chemical and 
physical laboratory, by Professor Thompson and Mr, Worthington ; 
civil engineering, surveying, and instruction in the engineering 
laboratory and workshops, by Professor Shaw and Mr. Kerslake ; 
architecture, by Mr. Edward Jones; geology, zoology, biology, and 
instruction in the geological and biological laboratory, by Professor 
Lloyd Morgan; botany and German, by Mr. Leipner; modern 
history and English literature, by Professor Rowley; classics, by 
Professor Fanshawe; Hebrew, by Mr. Heymann; and French, by 
MM. Pellissin and D’Ousy, 
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I will in conclusion consider the question of bearings, 
frames, and foundations. This is really the most important 
part of the whole subject, and, unfortunately, it is so 
complex that mathematical treatment, even with a much 
rougher approximation to accuracy than the preceding 
calcuations pretend to, is impossible. Under this headin 
come all the vibrational losses that occur through w 
brackets, countershaft hangers, &c, &c. During each 
revolution of an engine the cover at each end of the 
cylinder springing back a certain distance, dependent on 
its own rigidity as a plate and on that of its mode of con- 
nection to the bed-plate. The work done thus is pole 
nearly all lost; because, although the covers spring bac 
with nearly perfect elasticity, they do not do so at a time 
when such recovery can help cuafaly in driving the engine. 
The same may be said of the springing of the guide bar, 
which is bent twice per revolution. The brasses in the 
crank shaft pedestal are subjected to a bearing pressure 
which not only varies in amount, but which—so far, at 
any rate, as concerns that component of it produced by the 
working of the engine exclusive of the constant weight of 
shaft, fly-wheel, &c.—changes in direction so far as to be 
absolutely reversed twice per revolution. The work lost 
in stressing and straining the brasses, pedestal, and its 
supports in each periodic variation of pressure equals the 
average force multiplied by the displacement of the surface 
of the brass. Now this displacement does not only, or 
chiefly, depend on the size and elasticity of the brasses. 
It depends much more on the design of the pedestal that 
supports them, and again, on what comes behind the 
pedestal to support it. The strain energy created is not 
put into the brasses only, but all their supports also have 
strain energy periodically stored upin them. For example, 
the opposing thrusts of the steam on the cylinder cover, 
and of the crank shaft on the pedestal, rack the whole base- 
plate, bending it convex upwards on, say, the outstroke,and 
downwards on the instroke, and the strain en roduced 
during each stroke is distributed really thro ooh aleseah the 
whole volume of metal in the wholeframe. If the engine and 
the machine it drives be all “self-contained” in one frame, 
then if the whole be‘skilfully arranged, it is ible to 
prevent this conversion of energy, that might otherwise do 
useful work, into waste strain energy from spreading 
beyond the frame on which the whole is mounted. But 
the connection between the frame of the driving engine 
and of the machinery it drives is in the vast majority of 
cases only established through the surface of the earth and 
the walls of the building. In this ordinary case the waste 
strain a caused by the pulsation of the effort spreads 
far beyond the limits of the frame proper of the machinery. 
In other words, the periodic displacement or “give” of the 
surface of the bearing depends, not only on the build of 
the machine, but on the manner of its setting, the character 
of the foundation on which it is set, and even on the 
nature of the surrounding portions of the ground and 
buildings. A wall bracket vibrates with the varying 
effort of the shaft it carries through an amplitude 
dependent in large measure upon the rigidity of the wall 
carrying the bracket, and the rigidity one stability of 
this wall depends upon its connections with the rest of the 
building and with the earth. A striking illustration of 
the truth of the far-reaching range of the strain waves of 
energy lost from an engine must be within the observation 
of many engineers; namely, the case of an engine, which 
appears to be more noisy in a distant overhead part of the 
building than in the engine-room itself. The walls in the 
engine-room, where they are close to their foundations, 
vibrate through very small amplitudes, and create little 
noise, but the vibratory energy being transmitted upwards 
to where the walls are free to sway through greater ampli- 
tudes, creates at these higher parts a rhe. noise. Now, 
all this sound represents so much waste energy lost from 
the engine, and it is evident that if these upper more freely 
vibrating parts of the walls were not there, there would 
be less passage, so to speak, less facility for the discharge 
of waste energy, and therefore less energy wasted. All 
these surroundings form so many conductors of waste 
energy away from the machinery, and the waste flow of 
energy will be greater or less according as the sum of con- 
ductivities or resistances offered by these various passages 
of escape be great or small. 

It is to be observed that b 
the ree so driven in at the 
hopelessly irrecoverable. .It is transmitted away in slow 
or rapid waves. No doubt these waves are partly reflected 
at many different surfaces, but it is a hundred to one that 
they will be reflected in the wrong direction to be capable 
of being restored to the working energy of the engine, and 
even if by any remote chance a portion were reflected in a 
favourable direction, it is almost certain that it will not be 
reflected at such an exact time as to reach again the bear- 
ing surface at such a period that it will help, and not 
hinder, the useful work of the engine. 

If F be the whole maximum force applied to a bearing 
so as to compress the material of the bearing and supports, 
and if this be applied through a normal section 8S, the 


stress is 3 and the ratio of compression is EA where E 
is a modulus of elasticity. If L be the length of material 
compressed, the whole shortening is Ea 


far the greater portion of 
ing surfaces ag lost—is 


» and since the 
average force during the compression is } F; if the load 


increase from O to F, the work spent in producing it is 
ha r If the load on the bearing vary from F, to F,, 


the work so spent is Now what we may 


F,*-F,? L 

E s 
term the driving effort is in every machine proportional to 
F, — F,, the ratio depending on the shape of the machine 
and the special position of the bearing referred to. Let 
the ratio be g, so that the average driving effort during 


the time in which the bearing pressure increases from 





F, to F, equals g (F, —F,), and let the “stroke” or dis- 
tance worked through by the driving effort, in the same 
time be 7. The whole work done during this time is 
q(F,- Fy) 1, and the ratio of that part of it spent in com- 


pression of the material under this bearing to the whole 
is, therefore, 1 Fi. +F, ‘ L This ratio increases in 


leas aes 4 
rtion to the ave’ bearing pressure, and inversely 
se , which may be pa af i a the average value of 
the section through which that bearing pressure is 
transmitted. It is also greater in proportion to L, the 
length affected by the increase of pressure. How is this 
length to be determined? It must be confessed that it is 
impossible in any practical case to calculate the exact value 
of the above ratio, but by considering purely hypothetical 
and simple conditions, we will be able to recognise the 
general circumstances on which it depends in actual 
practice and the way in which it-varies. There is a limit 
to L dependent on the periodic speed of revolution or 
reciprocating motion of the machine. Suppose the 
care block mounted on the end of a very long pillar 
id in the direction of the pressure. If the period during 
which the pressure be increased be short enough and the 
pillar be long enough, there will not be time to send the 
extra compression along the whole length of the pillar 
before the succeeding diminution of pressure begins. ‘The 
gradually increasing compression travels along the pillar 
as a wave does, the speed being in wrought iron between 
16,000ft. and 17,000ft. per second, and between 12,000ft. 
and 13,000ft. per second in cast iron, This speed is pro- 
portional to the square root of the modulus of elasticity. 


In my last formula the ratio - r will be the ratio of 


this speed to the linear velocity at which the driving 
effort works, because / is the distance through which 
it works in the same time that the wave advances the 


distance L. Thus we find M proportional toY e , where v 


is the velocity at which the driving effort g (F,—F,) 
works. Making the necessary reductions, we find the 
ratio of lost to whole work done may be written 
BL gee where m is the mass per unit 
IVEm§ 28 v’? ‘a 


volume of the material of the pillar. For wrought iron 


we would have 0064 | F $s : 4, where the factor may 


vary from ‘006 to-007 using inches, pounds, and seconds 
as units. For cast iron we find ——‘~ ° Fae ‘ : 
using the same units, and the factor varying from 
007 to 008, according to quality of iron. It is hardly 
needful to say that these factors are of no use for the, pur- 
of making absolute calculations in actual work, 

use, among other things, there is the fact that the 
wave of compression passes for the most part of its length 
through a a mass of iron, brick, mortar, stone, 
and one or other kind of soil. But it is most instructive 
to observe that, other things being equal, the percentage 
of power lost in this way decreases as the velocity (v) at 
which the useful effort works increases, and also increases 


as the average stress ee on the bearing pedestal, 


bracket, frame, or base-plate increases. 

In conclusion, let us revert fora moment to the problem 
of the marine engine, and consider it in the light of the 
explanations I have given. Here opposite racking 
moments are produced by the engine twice per revolution. 
The useful work done is the pushing of the ship through 
the water, the ship and the water forming together the 
“driven machine.” The whole machinery is not “self- 
contained,” unless we include in it the limitless ocean that 
surrounds the ship. The above moments tend to make the 
ship roll. What prevents it rolling in obedience to these 
moments? We cannot say that the inertia of the huge 
mass of the ship ageiaree rolling. The great mass to 
moved prevents the angular velocity generated being large 
(and, therefore, also the amplitude of the roll being large, 
unless the effects of successive periodic moments be super- 
added, which is unlikely, as it would require a very special 
relation between the natural period of roll of the ship and 
that of revolution of the engine); but the angular momen- 
tum generated is unaffected by the mass. The ter 
the mass the less the angular velocity, but the product of 
the two remains the same, z¢., is simply proportional to 
the moment. Part of the effect of these varying moments 
is spent, no doubt, in sending transverse vibrations through 
the ship, which run to and fro until they are lost in heat. 
But there are two other chief elements of - loss to consider, 
due to two chief resistances to the production of such 
rolling in the ship moving as a whole. The skin friction 
of the water resists rolling,and whatever roll may take 
place involves a waste of work done on this skin friction. 
Again, no roll, however small, can take place without 
transverse displacement of the water masses lying at both 
sides of the ship. . These displacements are the origins of 
lateral waves which run outwards from the ship. Of 
course the water resists the displacement, and the work 
done in overcoming this resistance is spent in producin 
wave energy, which, of course, is wholly lost. I myse 
cannot even guess what might be the | yrange relative 
waste of power lost in these two ways; I can only throw 
out the suggestion that there may be found here an 
explanation of at least part of the great logs, as yet 
unaccounted for, that is proved by experiment actually to 
occur. 








SUAKIM-BERBER MILITARY TELEGRAPH. 


UsvaLty in opening up a country, the tel hh precedes the 
railway, but for obvious military Tecessities the line of telegraph 
from Suakim to Berber can only proceed concurrently with the 
railway, which latter has had to wait upon the military advance, 


The most rapid system of constructing and maintaining such a 


tel h line is the first necessity, and. for this. purpose the 


War-office has adopted Messrs. Siemens Bros.’ latest form of 
patent telegraph pole, which is erected upon the dwarf pile 





system patented by Messrs, LeGrand and Sutcliff, of London, to 
which we have drawn attention on a former occasion. is 
patent dwarf pile is designed for the erection of many kinds of 
structures, among which ia | ignal posts may be mentioned, 
for which it is remarkably wel pted, but it seems to lend 
itself most peculiarly to ‘the erection of telegraph poles, for 
which pu nothing hitherto introduced appears in any way 
to sn 9 it; and ising its importance, Messrs. Siemens 
Bros. and Co, have within the last few years taken up the 
exclusive licence in connection with telegraphs, and have fur- 
nished them for the erection of many thousands of telegraph 
les in different parts of the world. Fig. 1 of the accompany- 
ing illustration shows one form of LeGrand and Sutcliff's patent 
pile, together with the rammer by which it is driven into the 
ground. The pile is of cast iron, and is slightly taper. The 
rammer is of wrought iron, and forces the pile into the Pagar 
by delivering its blow just over the point. Fig. 2 shows pile 
driven into the ground with Messrs. Siemens Bros.’ patent taper 
iron tubular pole attached to it. This is effected in a most ingeni- 
ously simple manner. The pole is slit up for a few inches 
the bottom, which enables it to readily fit itself on to the taper 
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top of the dwarf pile, and a wrought iron ring driven over 
securely fastens the pole to the pile. The whole operation of 
erecting a pole in ordinary ground is but the work of a few 
minutes for two men, the time occupied in driving the pile 
being from two to three minutes. Thus it is found in actual 
practice that two men can erect more poles in a day's work than 
formerly occupied ten men on the old plan of g holes and 
ramming in the ground; whilst it is also found that the full 
complement of wires can immediately be attached, as the pole 
is at once as firm as under the excavation system it would be 
after the ground has had a twelvemonth to consolidate. 
addition to the very great saving in time, labour, and plant, the 
facility of transport is equally marked, for one camel can walk 
away with four 16ft. poles and piles complete, and thirty camels 
can thus take six miles of line. The Imperial Brazilian Tele- 
graph lines are nearly exclusively carried on these poles, which 
will stand comparison with the best lines in existence. As a 
proof of this, on December 14th, 1884, the director of the 
Imperial Telegraphs carried on direct communication between 
South Luiz, vid Rio de Janeiro, Montevideo, and back to Rio de 
Janeiro—a distance of 6045 miles, A message of thirty-three 
words took 53 minutes in transmission, and during this time a 
severe thunderstorm was raging in the Province of Espirito 
Santo, and rainy weather in the south of Brazil. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Edward Swinney and R. E. 
Smith, assistant engineer, to the Conquest; W. W. Hardwick, 


‘| assistant engineer, to the Alexandra, additional, for the Orion; 


and Richard Phillips, ssistant engineer, to the Tamar. 


ENGINEERING SocreTy, Kine’s COLLEGE, Lonpon.—At a 
meral meeti eld on Thursday, April 23rd, Mr. R. B. Anderson, 
tud. Inst. C.E., read a paper on “‘ Heat in its Relation to Com- 
bustion,” in ‘which he dealt with the terms used in connection with 
combustion, and described the instruments used in making experi- 
ments with fuel. Referring to heat units, of which several were 
enumerated, he advocated the use of the “‘ gram-degree,” under 
that name, as it involved no confusion as to the thermometric scale 
employed, and explained itself. At the same time he deprecated 
the use of the word ‘“‘ caloric, on account of the loose manner in 
which it was employed to represent the “‘ gram-degree” and the 
‘“Icilo-gram-degree.” He referred to the convenience of using, a8 
@ measure of heat, the amount necessary to convert water, at 
normal temperature, into steam at any boiling-point, which Watt 
had discovered to be very nearly a constant quantity. The author 
next dealt with the experimental determination of calorific values, 
explaining by the aid of diagrams the ealorimeters of Rennford, 
Lavoisier, Dulong, Fabre and Silberman, Andrews, and Thomsen, 
From this he to the various modes of calculating these 
values from the chemical composition of the body, advocating the 
use of M. Cornut’s formula— 
Q = 8080 C’ + 11214 O” + 34462 H, ; 

where Q is the desired result, C’ the amount of solid carbon, 
C” that of the volatile carbon, and H the hydrogen contained in 
the fuel under examination, a formula generally giving very 
roughly approximate results. At the same time he recommended 
that where possible a direct calorimetrical determination should be 
made, ‘The author then described the methods of calculating 
calorific intensities, showing what an important dissociation 

layed respecting the temperature attainable. Tables of various 
Bate were appended, and the method of obtaining the calorific 
value of carbon burnt to carbonic oxide:explained, as also the way 
in which the amount of heat necessary to gassify cabon was 
estimated. 
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correspondents. ] 


of our 








NEWTON’S LAWS OF MOTION. 


Si,—The third law runs: “ Reaction is always equal and oppo- 
site to action. That is, the mutual actions of two bodies on each 
other are always equal and oppositely directed.” Yet most people 
direct all their attention to the first part, practically ignoring the 
second. Indeed, in some text-books the first part is given without 
the second. If we consider the first part by the aid of its restate- 
ment in different words in the second, we shall notice, firstly, that 
action and reaction are the mutual actions of two bodies—either 
being the action, the other is the reaction ; secondly, that they are 
the mutual actions of the same two bodies; lastly, that nothing 
is stated respecting force or its equivalent resistance. 

Force is not mentioned, because it is neither more nor less than 
the mutual actions of two bodies. No portion of matter can 
exert force on itself, two portions, A and B, must be concerned. We 
may, however, consider this dual thing—or property—force in two 
ways; we may consider portion of matter B, and say portion A 
acts on portion B with a force of a; or we may consider portion A 
and say B acts on A with a force of a; but these are not two 
forces, they are merely the action and reaction, or the mutual 
actions, that constitute a force, and without which no force exists. 
If the third law must be expressed algebraically, either F - F = O 
or F=F would answer; that is, in words, a force is equal to 
itself. This equation, if the duration of the mutual actions is con- 
sidered, becomes Ft = Ft, impulse or momentum equal, if the 
space described, then Fs = Fs, work or energy equal, but 
“ oppositely directed” in the two bodies. Doubtless Professor 
Hudson sees in the popular personification of force a reference 
to the body exerting the force on the body under consideration. 

"3" i issue of the 27th March, furnishes a splendid 
instance of disregard of the second point noticed in considering the 
third law. He says that the action of the exploding powder against 
the shot is exactly equal to its reaction against the breech of the 
gun. By the third law he could as truly state that the action of 
the earth on the moon is exactly equal to the reaction of the earth 
on thesun. The mutual actions of three bodies are involved, and 
Newton limited his third law to “the mutual actions of two 
bodies.” That the pressure of the expanding gases on the shot 
may be exactly equal to their pressure on the breech of the gun 
does not affect the fact that “‘J.” takes the action of one pair of 
bodies and the reaction of another pair; hence his difficulty, and 
this I believe is the source of most, if not all, difficulties in con- 
nection with thethirdlaw. ‘‘, II.” makes exactly the same mis- 
take in the statement that the horse’s pull on the cart is exactly 

ual and opposite to the resi of the ground to the movement 
of the cart ; but the error is far worse—the statement is untrue if 
there is any change of motion. 

Professor Lodge and some others use the term inertia as synony- 
mous with mass, or quantity of matter. I do not think this is 
correct ; and as Professor Lodge’s suggestion that mf, or m o 
should be known as reaction is inconsistent with the use of that 
term in the third law, I wish to point out that mf, the product of 
the number expressing the mass by that representing the accelera- 
tion, as a measure of the intensity of that y of matter 
called inertia, so without inconsistency be called “‘the inertia” 
ofa body. It is led “the force of inertia” by some writers. 
In connection with this may I be allowed to quote a remarkable 
passage from page 86 of Clerk-Maxwell’s text-book on heat, where, 
speaking of mass, or the quantity of matter, as its sole unalterable 
property, he says :—‘“‘ At the revival of science this property was 
expressed by the phrase ‘inertia of matter,” but while the men of 
science understood by this term the tendency of the body to per- 
severe in its state of motion—or rest—and considered it a measur- 
able quantity, those philosophers who were unacquainted with 
science und inertia in its literal sense as a quality—mere 
want of activity or laziness. I therefore recommend to the student 
that he should impress his mind with the idea of mass[i.c., “‘ quantity 
of matter”] by a few e iments, such as setting in motiona 

indstone or a well- wheel, and then endeavouring to 
stop it, twirling a long pole, &c.” 

rith all due deference to so great an authority, I raust say that 
this would more s' ly impress on the mind of the student the 
existence of that pi whereby matter opposes resistance 
during change of motion, than that matter is not destroyable, as, 
for instance, when a piece of coal is burned; and I should suppose 
this of “‘ persevering” resistance during change of motion 
was intended to be expressed by the phrase “‘inertia of matter.” 
Whether this be so or not as regards the ancients, it is this mean- 
ing that underlies the present ordinary use of the term. It is this 
meaning its equivalence to force that renders the phrase 
“‘ centre of inertia” preferable to ‘‘centre of gravity,” the forces 
due to gravity bei convergent. This equivalence to force also 
makes “moment of inertia” more than a Rom ge word; but 
as the fas Acpweane A of “the inertia” of a body to its accelera- 
tion is ost invariably overlooked, so also the proportionality of 
the “‘moment of inertia” to the angular acceleration is never 
stated. If, then, m fis the inertia of a particle, f being the cir- 
cumferential acceleration about an axis, f= Wr, where ¥ is the 
angular acceleration and r the distance of the particle from the 
axis, — _ the moment of inertia becomes m fx r=mUrxr 
=mrxy. 

If Mr. J. Lyon still thinks the word inertia is not needed, he 
must prefer some phrase, such as ‘moving force,” or Professor 
Lodge’s or Clifford’s mass-acceleration, for the quantity repre- 
sented by m f. 

Taking, then, “‘the inertia” or resistance due to change of 
motion or tion into account, we might extend the third law 
to: The resultant of all the forces acting on a body is always equal 
and opposite to the resultant of all the resistances. But as the 
resistances are simply forces due to the surroundings of a body, 
which tend to prevent change of motion in certain directions, we 
really have made the statement: The resultant of all the forces 
acting on a body is always equal and opposite to “‘ the inertia.” 
But this is the second law, without implied reference to duration. 

Newton subsequently extends his third law, and mentions, 
amongst other resistances, that due to acceleration. Some neglect 
this, amongst whom are “‘ ¢, II.,” and the writer of your leader of 
February 13th. They believe that force cannot by any possibility 
acre motion, quoting in support ‘‘ that every force is balanced 

y a resistance,” not being aware that when there is acceleration, 
part of that balancing resistance is due to the change of motion 
produced by the force—that is, to “the inertia.” 


Royal College of Science, Dublin, April 28th. 





E. LONSLEY. 


Sir,—I agree so perfectly on most subjects with Dr. Lodge, that 
I take up my pen now with some hesitation. His influence is, 
however, so great that I cannot, in the interests of students and 
of that truth for which I have fought for years, let his last paper, 
published in your impression, pass wholly unchallenged. 

Dr. Lodge, as it seems to me, has not even yet grasped Newton’s 
meaning. What Newton stated in the clearest possible 
is that when any force operates on a body or between two bodies, a 
stress is set up, and it is a fundamental a stress that its 





q' PP Lodge haspreviously 
admitted this, I quote the following passage from a “On 
Action at a Distance and the Conservation of Energy,” a 

lM ine of June, 





Pei which appeared in the Philosophi 9 
881:—‘‘It is impossible to have a force without a body which is 





exerting that force, and also without another body on which the 
force is exerted, and which is exerting an equal counter force.” 
This is, in other words, and very well chosen words too, Newton's 
third law. 

Now if we assume that force is the cause of motion it follows 
that the which I have quoted cannot be true. The only 
escape is found in the hypotheses—(1) that a balanced force can 
produce motion, which is absurd; or (2), that Dr. Lodge’s words 
are not intended to convey the normal meaning. 

If Dr. Lodge is right, force cannot be the cause of motion, 
and no doubt he is right. I have already stated that force 
is not the cause of motion, but that motion is the cause of force, 
using the word force to express either or both of the components 
of a stress ; and this is Dr. Lodge’s view; for, to quote from the 
same paper in the Philosophical Magazine, “It is not the force 
which does work, but the body which is exerting the force that 
does it.” This is a legitimate deduction from what went before. 
All forces, says Dr. Lodge, are forces, and consequently 
are incapable of producing motion, or, in other words, incapable of 
doing work. This isa perfectly clear, consistent statement of what 
appears to me to be a fact. I fully believe in its accuracy. 

So far I am at one with Dr. Lodge. I regret to see that in his last 
contribution to THE ENGINEER he has ignored his own statements. 
Dr. Lodge in 1885 holds views different from that which he held 
in 1881. If he did not, he could not possibly have written the 
following passage: ‘‘‘ An Old Student,’ ” he writes, ‘‘ further wants 
to know whether, when he pulls a stone by a rope, his pull is the 
cause of the stone’s motion? He must go to the metaphysicians if 
he wants along, circumspect, and elaborate answer to any question 
about ‘causes,’ from me he will only get the common-place one, 
Yes.” Iam not aware what was passing through the mind of ‘‘ An 
Old Student” when he was writing his letter, save from his words, 
but I understand him to use the word “‘ pull” in the sense of the 
positive side of a stress, the resistance of the stone being the a“ 
tive side—the “‘ equal and opposite” of the third law. The “ pull” 
here is the precise equivalent of the ‘‘ force” of Dr. Lodge in the 
Philosophical Magazine; and when Dr. Lodge tells ‘*An Old 
Student” that his—the ‘‘ Old Student’s "—pull makes the stone 
move, he flatly contradicts his previous statement, that ‘‘it is not 
force that does the work ”—viz., moves the stone—‘“‘ but the body 
which is exerting the force "—-namely, the “‘ Old Student.” Ido 
not myself see what the metaphysician has to do with all this. 
It seems to me that Dr. Lodge, had he held to his old profession of 
faith, would have told ‘Old Student” that his pull could not 
possibly move the stone, seeing that, by Newton’s third law, the 
resistance of the stone was exactly equal to the pull ; he would have 
referred him to the passage in the Philosophical Magazine which I 
have quoted above, and he would then have gone on to explain in 
the terse, solid, admirable English which he writes, why the stone 
did move. This lastis the information that students, both old and 
young, ly must have before they will believe that Newton’s 
third law is true. 

It may be, of course, that Dr. Lodge attaches some occult meaning 
to the word “‘ pull,” but this I do not for a moment hold to be 
probable. Indeed, he says, “‘I can assure him that I have set no 
traps for him by juggling with words.” This I fully believe. The 
statement is, therefore, a bald contradiction of that in the Philo- 
sophical Magazine. 

Dr. Lodge talks about “‘ waddling back out of swampy ground ;” 
he seems to me to have failed in the attempt to escape without 
leaving his boots behind him. For example, let me cull the 
following passage from THE ENGINEER, page 311. He is dealing 
with the “Tug of War” question, and makes the following 
astonishing statement :—‘‘ We see, then, that to gain the victory 
one side must exert, R + R', more horizontal force against the 
ground than the other, although the pull of both sides on the 

is the same.” Permit me to ask Dr. Lodge how it happens 
that the horizontal force of either body against the ground can 
be greater than the resistance offered by the tension of the rope? 
Here is the crucial point of the whole problem. By Newton's third 
law the pull on the rope is the exact measure of the thrust on the 
ground at each end; and this can be proved by the fact that if there 
were no thrust on the ground there would be no pull on the rope. If, 
for example, the men at one side stood on a wheeled vehicle or on 
roller skates which moved without friction, they could exert no 
pull. It seems, indeed, to me to be waste of time to prove what 
is a self-evident proposition. By no possibility can the thrust on 
the ground be greater than the pull on the rope. But the pull on 
the rope is, by the nature of the case, the same for both sets of men, 
and as the thrust of the ground is measured by the pull of the 
Le ety A Newton’s third law—it also must be the same for both 
sets of men. 


I have in what I have now written left out the word 


infinitely small space of ‘time any motion to a body previously 
at rest. In a way I have already called attention to, whenever 
a transfer of motion takes place a stress is set up; and those 
who speak of inertia as a ad of resistance have in their minds 
one side—that which I have called for convenience the negative 
side—of the stress. But the stress element is not inertia. That, 
as I have explained, is the capacity of the body for receiving 
motion. 

It will be readily understood that there is no real limit to the 
capacity of any quantity of matter, however small, for receiving 
any quantity of motion, however large. Consequently the inertia 
of any mass of matter is infinite, and inthis sense matter and 
motion find no analogue in jug and water. But the fact remains 
that time being given and stress being given, the capacities of 
bodies for receiving motion will be as the quantity of matter which 
they contain, while the stresses which occur when they are receiving 
or imparting motion will vary as the time. Thus, while a stress 
of, say, 10 Ib, exerted for one second suffices when a velocity of 
32ft. per second to be imparted to a body weighing 10 Ib., a 
stress of 20]b. will meres oar § the transfer of motion at such a 
rate that a similar velocity will be attained in half a second. The 
result in both cases is the same; that is to say, the same quantity 
of motion is stored up in both bodies, but the storing up took 
twice as long to effect in one case as the other. : ’ 

Here I may point out that the stress which a body already in 
motion is capable of exerting is ok function of the time 
during which the stress is ex . In other words, a mass of 
matter almost inconceivably small can set up an almost incon- 
ceivably great stress, if the time during which the transfer of 
motion takes place is also almost inconceivably small. 

It is worth notice that the stress set up by gravity bears a con- 
stant relation to the quantity of matter, and is apparently entirely 
independent of time—a statement which can only be true of matter 
when its mass and velocity are constant. Important deductions 
may be drawn from this, but it would occupy far too much of 
your space to proceed further in this direction now. 

Perhaps you will permit me to return for one moment to the 
horse and cart problem. To cite an amusing hire of the way 
in which the teachers of youth try to get out of the difficulty 
raised by Newton’s third law, I quote from a little text-book, 

ublished in 1875, and written by Mr. Phihp Magnus, of 
Jniversity College, London, ‘‘Lessons in Elementary Mechanics,” 
Mr. Magnus has been telling his readers about the laws of motion, 
and gives the third law as follows:—‘‘ Action and reaction are 
equal and opposite ; that is, to every action there is a correspond- 
ing reaction equal in magnitude and opposite in direction.” He 
then goes on to insist on the truth of this law as regards statics ; 
he has no doubt or hesitation about it. ‘‘Statical reaction,” he 
tells us, ‘‘is always perpendicular to the surface, and exactly equal 
to the pressure po the body causes in that direction.” Next, 
he proceeds to deal with the dynamical aspect of the law. “If a 
horse draws a tramcar by means of a rope, the horse is drawn in 
the opposite direction by a pull equal to that which he exerts 
through the rope. The rope is, in fact, stretched by two equal 
forces in opposite directions.” This is all quite true, and so far 
Mr. Magnus gets on swimmingly, but it suddenly dawns on him 
that if all that he has written be true, he cannot explain 
why the car moves. “Tension,” he says, ‘‘is a force that acts 
equally toward both ends of a stretched string, and at any point in 
it.” Fairly put into a corner by this last statement, he jumps over 
the fence by saying, ‘‘ The force necessary to move a body when 
transmitted through a string must be just ter than the force 
of tension, which acts equally toward the pulling body and the body 
pulled,” That is to say, Newton's third law is quite true for 
statics, but it is not quite true for dynamics. Nothing, I think, is 
more remarkable in the range of science than the tenacity with 
which men cling to the notion that it is a pull or a push which 
causes motion. 

This idea that pull and resistance nearly but not quite balance 
each other seems to be in favour. Professor Hudson holds to it, 
so does Dr. Lodge. Now there is a fatal objection to it, namely, 
that a little additional force on the pull side will not suffice to pro- 
duce motion. A little will not suffice, unless all that we have been 
hitherto taught is wrong. Thus, for example, a force, pull, push, 
or effort of 1 1b, is required to impart a velocity of 32ft. per second 
in one second to a mass of matter weighing 1 Ib. But according to- 
Newton the Dorset weight moved reacts inst the force moving 
it with an effort of one pound. But Mr. Magnus, and Professor 
Hudson, and Dr. Lodge all tell us that the impulsive effort is just 
a little more than the resisting effort. Let us admit this to be 
true for the sake of argument. Then (1) Newton's third law is not 
true. (2) Let the impelling force be x and the resistance be 2}. 
Next, let us assume that x, = x x *?. Then the work of accelera- 
tion is done by nine-tenths of the effort which according to all 








reaction, 
because it only tends to complicate a very simple questi Re- 
action introduces a time element, which has nothing whatever to 
do with Newton's third law, which is simply that force, and the 
resistance to that force, are always equal and opposite. I use the 
words force and resistance in their popular sense. 

In a former letter I have stated that transfers of motion are 
always accompanied by stresses. It may, Ves , be worth while 
to add here that the amount of the stress depends on the quantity 
of motion transferred, and on the time occupied in the transfer. 

Might I venture to ask Dr. Lodge, as an experiment, to try 
writing ‘‘motion” instead of ‘‘energy” in all his formulz bearing on 
energy in future, and see what comes of it? 

It may not be out of place if I say here a few words concerning 
inertia, a word concerning the true import of which, as well as 
concerning the nature of the thing itself, some confusion of mind 
undoubtedly exists. Turning to Williamson and Tarleton, I find 
that Newton’s first law is regarded by these gentlemen as 
enunciating the theorem of inertia. ‘‘ This law,” they say, 
“asserts that a body has no power or tendency in itself to alter 
either its velocity or the direction of its motion. This is usually 
called the Law of Inertia of Matter.” Wiesbach defines inertia as 
“*That property of matter in virtue of which matter cannot move 
of itself, nor change the motion that has been imparted to it.” 
Now this simply asserts a truism, and gives us no idea at all of the 
reason hey | Nothing can, I think, be more unsatisfactory, and if 
we read a little further in almost any text-book, we shall find that 
inertia is spoken of as a form of resistance—the inertia of a body 
resists the force applied to it. That is the common belief shared 
in by men who ought to know better. 

Now this and many other erroneous notions spring up because 
little or no consideration is given to the important part played by 
time in all that concerns dynamical questions and problems. It is 
quite true that a body will not move or change its motion of 
itself, and this simply because there is no earthly reason why it 
should. It is not an active principle, but a passive principle, and 
Newton’s first law does not really refer to inertia, properly so 
called, at all. It simply enunciates what may be termed an 
axiom, namely, that a mass of matter does not possess volition. 
When we come to deal with tts pease mathematically, it is 
found that the incapacity.of a body to move has to be expressed 
in numerical terms; and the passive attribute of matter is 
regarded and treated as though it were active; and to get 
over this ame Nd we are supplied with the phrase, ‘‘ moment 
of inertia,” which, done into English, means moment of 
incapacity-of-a-body-to-move-of-itself. This is an excessively 
roundabout way of stating a very simple truth. The fact is that 
inertia is neither more nor less than the capacity of a body for 
motion. To revert to an illustration I have used before, we may 
Te two masses of matter, say two lumps of lead, one weighing 
1b. the other weighing 10 1b., as two jugs, one capable of holding 
one pint and the other ten pints of water, and the inertia of the 
larger lump is just ten times as great as the inertia of the smaller 
lump. The lumps of lead in no sense or way resist the motion 
imparted to them, say, by gravity ; but matter can only absorb 


motion at a definite rate. It is impossible to impart in an 





P teaching is necessary for its performance. The smaller 
the difference between x and 2, the greater is the contradiction 
between fact and what I cannot help calling fancy. The con- 
tinuous acceleration of a body is absolute proof that force cannot 
be the cause of the motion of the body accelerated, or that Newton's 
third law is wrong. Here is the cleft stick in which the modern 
philosopher finds himself. I assert, of course, that Newton is 
right, and I shall look with some interest for an explanation of 
how pull, force, or impulse can produce acceleration, and Newton's 
third law remain true at one and the same time. 

London, April 27th. 4, Tl, 


Smr,—Whilst I agree with Professor Oliver Lodge as to the 
importance of having a definite term to designate what he proposes 
to call reaction, I am afraid it will be exceedingly difficult, if not 
impossible, to find any one single known word to satisfactorily 
express what is wanted. I think the want of some suitable term 
was partly responsible for Professor Tait’s extraordinary paper 
“On Force,” to which Professor Lodge refers. He may peep is 
mind perfectly at ease as to whether he was criticising Professor 
Tait’s paper, or only a parody of it, for almost any parody of it 
must have improved it. His thesis was that force could not exist 
without srommeingmnations that there was no such thing as balanced 
forces, and that Newton, properly understood, taught the same. 
One can easily guess what strange contortions Newton’s language 
had to undergo to bring out this remarkable doctrine. For want 
of a word to represent the rate of change of momentum, he adopted 
the word force as being not only proportional to, but identical with, 
the acceleration of momentum it was producing. 

The word reaction is used to express such an innumerable number 
of processes or effects that I don’t think it can come to be adopted 


generally for M a . Inertial reaction or inertial resistance would 


not be readily misunderstood, and would do if two words are 
required~I prefer the latter term—but it would be much better if 
a new word could be coined. I would define inertial resistance as 
a force arising from change of velocity of a body, and which comes 
into existence whenever the statical forces affecting a body are 
unbalanced, and is equal to the complement required to balance 
the statical forces, so that the forces affecting any body are always 


About seven or eight years ago, in controverting the view that 
there is no such force as centrifugal force, which was adopted by 
fessor Tait, Mr. R..A, Proctor, and others, I went at con- 
siderable length into the proof of the last proposition; I will, 
therefore, not repeat any of it here. I believe my argument was 
unanswerable, and I am not aware that any attempt has ever been 

made to disprove it. Rost. D. NAPIER. 

Windlass Engine Works, 100, Hyde Park-street, 

Glasgow, April 27th. 


S1n,—In my former letter I wrote b = #4 it should be b = § , in 
which s isaline in space Ishould li e to see the mathematical 
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proof that the equation mdv = fd t, given by Professor Lodge, is 
perfectly true as an expression of‘a general law. If perfectly true, 
it could not give the absurd result'of mass being a consequent of 
the accelerating force. From the above equation, 


mas ot, 


When f becomes infinitely great, m, or mass, becomes infinitely 
great ; that is very clear. Now the terms of an equation. bei 
inter-dependent, must be co-related to give a true result. Bu 
mass is reco as distinct from a force, which may or may not 
act upon it, and is independent of it, 
Professor Lodge, armed with the elemen rules of algebra, 
can doubtless annihilate mass and gravity in his equation, when 
f=o, The objection is that this is done, giving a result the mind 
cannot accept. The conflict between results of dead rules and per- 
ceptions of the mind will cease with a true apprehension and 
definition of force-and inertia, and only then. But of this there 
seems very little propest at present, The position of absolute 
truth taken up by Professor Lodge he must know to be untenable, 
and that equating a static with a dynamic is not correct procedure, 
The original question of the horse drawing the cart appears, to 


have been lost sight of. If the tractive force = reaction, why does, 


the cart move at all? To this there has been no satisfactory reply 

and we may safely conclude that the answer is beyond the grasp of 

present mathematics. W. H. LoncMore, 
Leominster, April 27th. 


Sin,—Perhaps some of your readers will enlighten me on the 
following point:—A. body A in motion at the rate of 3ft. 
second comes into contact with a similar body B at rest. The 
result is that they move on together at the new rate, 1‘5ft. per 
second. The speed falls gradually from 3ft. to 1°5ft.; but inas- 
much as B is at rest when struck, am I to assume that it starts off 
at once with a velocity of 1‘5ft, per second? or is there. a period 
when both bodies must move at the same rate, 3ft. per second, sub- 
pase reduced? I am assuming that A and B are perfectly 
inelastic; two lumps of putty, in fact. X. 

London, April 28th, 


THE COST OF WORKING HYDRAULIC LIFTS, 


§in,—The letter from the American Elevator Company in your 
last issue is an abstract of the reply which I received from the 
company in February last after the ion at Liverpool on the 
‘‘ Recent Progress in the Public Supply of Hydraulic Power” was 
closed. I now send you an abstract of the answer which I 
forwarded shortly after to Mr. Gibson of the American Elevator 
Company, The concluding paragraph of the American Company’s 
letter is rather surprising, The company issues privately a state- 
ment—since made public by me with their consent—of the lifting 
machinery they would recommend todo a certain work and the cost 
of working by various means, including in their statements an 
incorrect estimate of the cost of working other types of lifting 
machinery, Their figures were extremely adverse to the use of the 
hydraulic power. 

As the result of my criticism they withdraw their figures, but 
conclude by saying it is not a question of cost, but that their 
argument is that, all points being considered, they maintain the 
use of the public power is inadvisable for working passenger lifts, 
and many cases for goods lifts. On the general question I would 
remark ;~- 

(1) There is only one a ent, as it a rs to me, which, if 
substantiated, would justify the use of the low-pressure tank 
system which, I understand, the American company recommends, 
viz., that the supply given by the Power Company cannot be 
depended on. This argument is easily disposed of. I have now 
had eight years’ experience in the supply of hydraulic power to the 
public, and during that period no one having once adopted it, has 
abandoned its use. On the contrary, numerous consumers have 
from time to time added machinery to be worked from the mains. 
Every system of power has been superseded by the public supply. 
By this I mean not only that the new system is taken in preference 
in new buildings, but that existing plant, consisting of steam 
engines, boilers, gas engines, pumps, tanks, and low-pressure lifts, 
have in numerous cases been abandoned and new machinery put 
down in order to secure the advantages of the public supply: Two 
hundred machines are already at work from the power mains in 
London. Making reasonable allowances for the necessary imper- 
fections of any and every form of machinery, the system is at 
present brought toa aa pitch of perfection, and its extending 
use will lead to still further development. 

(2) In view of the facts I have adduced, no other conclusion can, 
I think, be arrived at but that it is the soundest policy to have all 
lifting machinery in those districts where the hydraulic power is, 
or may be, available, constructed so that this power can be used 
either at once or whenever such a course may seem desirable, with- 
out alteration to the machinery. The American Company acknow- 
ledges that if the Power Company reduces rates sufficiently, the 
7 m they recommend must fall. It is overlooked that the main 
element in by igs rates is the extent of the use of the power by 
the public. For instance, the small undertaking in Hull cann 
afford to deliver power at present under a minimum of 4s, per 
thousand gallons, the average rate being 5s. per 1000 gallons of 
7001b, power water, The average rate so far obtained in London 
is about 3s.6d. The cordial and increasing support afforded to the 
company by the public leads to the conclusion that the power 
may be profitably supplied at still lower rates in the future. 

(3) There may be cases where at existing rates the econ may 
not justify the immediate abandonment of existing pumping or 
other machinery ; but it is obviously an unwise expenditure to lay 
down new and pusips A ig vat of a type which is being rapidly dis- 

laced by the new improved system of public power supply. 
he following is an abstract of our reply to the American Elevator 
Company’s rejoinder :— 

“‘T anticipate that no one who reads the first report and my 
criticisms thereon will follow the American Company in considering 
this matter as one between their lifts and hydraulic balance lifts, 

‘* There are only two broad distinctions in lifts; in the one the 
lod ma Aanged.ngn By encase in the other it is pulled up by ropes or 
chains. 

“‘Personally I am of opinion that the ram lift is essentially of a 
safer construction than the suspended lift. 

“The hydraulic balance lift is a particular form of ram lift, 
which can be worked in all cases with the same economy of power 
4 a — a) hae = — or ropes being used at all. 

e American lift, on the other is a particular t; f sus- 
ae 3 a 

ne in my criticism of the American Company’s first 
report that whatever description of lift were edupedci 
whether ram or suspended—in any particular case the cost of 
power would be the same. 


; “We oe Tong discussing the relative advantages of ram lifts and 
The question is the cost of doing a certain amount of work by 
different sources of power; and if this is to be with due 
regard to acc , it must be on the assumption—which is also 
the fact—that in different kinds of lifts, equally well designed and 
constructed, the power required to work them is practically the 


same, 
‘* Having thus cleared the ground, a few words in reply are suf- 
ficient to deal with the new points brought forward a) The 
American company’s first statement was founded on a hypothetical 
case. They answer my criticisms by dealing with a 
es Coe “ry of er ae The circumstances 
every vary, ani e precise figures with the cir- 
cumstancer; but I maintain per fire si von ich I gave are 
reasonable and normal figures, and Iam pleased to find that sub- 
stantially the American company agree with them. (2) The fol- 
lowing table gives the figures as contained in the American com- 


pany’s original report and those attained in their reply to my 
criticisms :— 


American Company's 
American Company's amended figu 

original figures. without duplicate 
plant. 
26. 4 £8. d. 
RR ee wet eee ee ee 
Steam .. .. .. HY PAR BION LOU Pa eee 
 amege? u PET BVGMIE GS GUAT 141, FO DOE 
Balance Mft.. .. .. « 1 4 6... .. .tesd.nn is OF 
Standard lift (direct) .. 1 0.7% 017 Of 


* At 2s, 6d. per 1000. + At 2s. per 1000. 

(3) On rey ere wd at the way in which these have been calou- 
lated, I find that there are again several. diserepancies and omis- 
sions ; for instance, 80 per cent. is now taken as the efficiency of 
the American lifts, instead of 70 per cent as acm On 
referring to my paper on hydraulic lifts for passengers and goods 
in the * Proceedings’ of the Institution of Mechanical Engineers, a 
number of details will be found giving the performances of various 
descriptions of lifts in which the ultimate efficiency is as high as 
85 per cent., this being the case of a high-pressure hydraulic 
balance lift, and yet when the American Company make the 
caleulation of working from the hydraulic power mains direct, 
instead of by pumping, they reduce the efficiency from 80 per 
cent, to 70 per cent. There is thus a reduction of 10 per cent. to 
be made in the last two items, which brings these figures in accord- 
ance with my own, sofaras working from the hydraulic power main is 
concerned. With regard to the other items for gas and steam 
pineieg plant, by the American company’s own statements, they 
ve left out of consideration the interest upon capital expended, 
and they have also entirely left out of consideration the necessity 
that exists with private pumping plant for having duplicate 
machinery if an efficient service is to be maintained without 
interruption. When these corrections have been made I can 
claim to have proved my case by the American company’s own 
admissions. (4) Hydraulic ram lifts for great heights are more 
expensive, for medium lifts there is hardly any difference in cost, 
for short lifts they are less expensive than suspended lifts. Where 
ram lifts are adopted it is generally because they are considered 
to be of safer and simpler construction, and the amount of money 
that may be spent on such lifts, as compared with suspended lifts, 
has no more to ds with the cost of working than the amount that 
may be expended in ornamenting the lift cages. (5) Even if I 
allow to the American company some reduction in the item of cost 
to which they object, by no reasonable estimate in the case under 
discussion can the cost of low-pressure pumping plant be reduced 
below £1 per working day as against 15s. for the direct hydraulic 
power, But I have stated in my paper, from which the American 
company quote, that I place little reliance on’ these assumed daily 
averages. I consider the relative cost can only be properly com- 
pared on an annual basis, The actual annual cost in the parti- 
cular case assumed would be somewhat as follows, according to the 
amount of work and basis of estimate: Low-pressure pumping 
lant, , steam, or hydraulic, £260 to £320 per annum ; direct 
ydraulic pressure from the supply mains, either for ram or sus- 
pended lifts of good construction, £150 to £220; and the direct 
ressure would be, at least, equally reliable and more convenient 
in every way. (6) I have throughout eliminated all expenditure 
on the lift itself, treating this as a constant quantity whatever the 
system of pre adopted. On the question as to which is the 
best type of lift, 1am afraid the American company and myself 
are not likely to come to an agreement. On the question of cost 

of power we are, I believe, already nearly at one, 

ril 27th, E. H. ELLINGTON. 





THE AUSTRALIAN SHIPPERS’ RING. 

S1n,—There is a slight mistake in your remarks of April 3rd 
re Smith, Morrison, and Co.’s Australian ‘‘ shippers’” ring, which 
we shall be obliged by you correcting in your next issue. In your 
columns you state:—‘‘ This was written in the end of 1883, and the 
whole of the controversy is now reproduced by a London firm of 
shipping and insurance agents, who have taken the bold course of 
organising an entirely new and independent line of first-class 
steamers, which are dispatched once every seven days from London, 
Liverpool, or Glasgow to Australasia.” At the moment this is not 
the case, and we have merely to refer you to the enclosed circular, 
dated 3rd January, 1885, for full particulars as to the exact positi 


At present the value of proof tests appears to me to have chief 
reference to the quality of the workmanship in putting together 
the various parts of combined structures. us, in the case of a 
chain, the proof test may give evidence as to the welding being 
defective or otherwise; and with this knowledge, combined with the 
information afforded as to the ultimate quality of the material by 
bending and forge tests applied to a few of the links cut out for 

, &® fair idea may be obtained as to the capabilities 
of the chain asa whole. Similarly in the case of a new boiler, 
unless the design or materials be grossly defective, the hydraulic 
and steam tests have no reference except to the workmanship in 
the rivetting—although, indeed, they are too often supposed to be 
indicative of the quality of all three, viz., design, materials, and 
workmanship. In reality these boiler tests should be merely 
regarded as ultimate tests of the chief portion of the work- 
manship, since if the seams do not leak under them, the 
rivetting in this respect may be considered perfect, especially if the 
tests are carried out previous to any caulking or fullering, as is the 
practice with some first-class firms, But it is perhaps in the case 
of girder bridges that proof tests are capable of affording the 
largest amount of useful information. The proof load should be 
applied immediately after erection and before any heavy traffic 
passes. The permanent set then noted gives evidence as to the 
quality of the workmanship, and from the net deflection the 
average strains develo in the flanges can be approximately 
calculated; also in railway bridges the effects of high speed in 
i ing the deflecti and corresponding strains can be duly 
observed; and further, if careful records are kept, a fair idea of 
the deterioration due to rust, &c., could be obtained from repeti- 
tions of the proof test; and thus information of value would be 
handed down to posterity, the future custodians of the structures 
bequeathed by us. 

Gro. P. CuLvERWELL, B.A., Assoc, M.1.C.E. 

3, Victoria-street, Westminster, April 25th. 








> BALANCED SLIDE VALVES, 

S1r,—Few of your correspondents in the discussion on Peek’s 
slide valve seem to be aware that the idea is an old one. The 
latest modern application of the idea that I can call to mind being 
the Halpin compound engine, illustrated in most engineering 
journals about three years ago. Mr. Halpin, I believe, has since 
abandoned this form of valve, chiefly on account of the difficulty 
in keeping it owing to the My! unequal wear on the faces. This 
defect, conjointly with the difficulty usually found in providing 
any reliable means of lubrication for the fulcrum, seems fatal to 
the extended use of all such valves rotating partly or wholly round 
a fixed centre. The modified form of valve connected by a link or 
fulcrum pin, and moved crosswise by the action of the governor 
would bea little more successful if the bearing surfaces were kept 
at as great a distance from the centre as possible, i:¢., ports aon 
short and wide. I recollect some experiments being made with 
the most rudimentary form of this valve, viz., a flat circular valve 
with radial ports, revolving round a fixed pin, strongly resembling 
a fire-door air grid beloved of «sthetic boiler builders. This valve 
was a total failure for the special purpose intended, and incidentally 
the difference in the wear on faces at fulerum and centre was 
found very marked. Had this valve been allowed to wear away, it 
would in course of time have attained a conical form like the taper 
plug valve hitched to the end of the crank shaft in some three and 
four cylinder single-acting engines, and which is found to work 
fairly well for a few years with small powers, 

This slide valve question will stand a deal of talking over. 
When will some of our ‘‘ Whitworth scholars,” who have had 
perhaps greater advantages for independent research than any 
others of the rising generation, rise above the dead level of 
mediocrity and settle this vexed subject. When will some favoured 
one of that favoured few evolve from his inner consciousness a 
simple, frictionless, slide valve. I sometimes wonder how our 
fathers tolerated the slide valve so long. Perhaps the co-efficient 
of friction for ungreased metal surfaces was less in those days. I 
saw an old slide valve lately which had been steadily grinding 
away sixty hours a week for the last fifteen years, a plain, simple 
chunk of good cast iron, innocent of relief rings and all such 
vanities, with a surface like a mirror, and good for many years 
grinding yet, 

Slide valve disease is chronic with some of our modern engineers. 





of the matter on that date. The importance of our scheme to the 
working classes and export manufacturers of this country, as well 
as to all importers and consumers thoughout the Australasian 
Colonies, cannot be over estimated. We holding a public 
meeting very shortly. SurrH, Morrison, AND Co. 
14, St. Mary Axe, London, April 20th. 

[From the circular referred to by our correspondents, we learn 
that the particular feature of Smith, Morrison and Co.’s Australian 
‘shippers’ ” ring is that the vessels will be run at no profit what- 
ever to ny managers, beyond their remuneration for management. | 
—Ep. E, 





Sir,—Referring to the enclosed circular, we shall esteem it a 
favour if you will kindly announce that our ‘‘ public” meeting of 


ot | those interested in the development of British trade with Austral- 


asia, and in the consequent ‘are of our working classes, will be 
held at the Cannon-street Hotel on Wednesday, the 6th of May, 
at two p.m. SmiTH, MorRRIsON, and Co., 
14, St. Mary Axe, London, Shipping and Insurance Agents. 
E.C., April 27th. 


PROOF TESTS OF TRON AND STEEL. 

S1x,—I read with interest your leader of yesterday, although, 
however, I do not consider it goes far to meet the points peo in 
my letter which appeared in your issue of the 10th inst, I should 
be unwilling to be construed into asserting that proof tests were 
‘altogether valueless,” and, further, it must be plain that my con- 
clusions as to their restricted value were not so much upon 
_ inst; 5 ib + failure as upon natural conditions 





epeetle of elimination. 
I dissent from the middle half of your leader, inasmuch as it has 
little reference to the subject under consideration, and it is not to 
‘proof tests” but to “‘ultimate tests” that it more properly 
applies. I rey go too far in saying that in general “‘ proof 
tests” — which are the tests applied to subjects intended 
to be subsequently put into use—have contributed nothing 
towards “‘the investigation of the chemistry, the molecular 
formation, and the effects of working upon iron and. steel ;” 
neither are “‘ proof tests” adopted in the two-fold sense stated, 
either as the standard introduced by engineers into their specifica- 
tions, or “‘to enable business to be done at all” as between maker 
oe TS ; but “ultimate tests” are commonly employed for 
all these p f° 

Few would rate higher than I the value of carefully conducted 
ultimate tests, and it is upon these, in conjunction with the prin- 
ciple of the uniformity of manufacture, that I mainly rely for 
security ; aii hati hed hddangrorg) that in the amas test all the 
pe a equivalen’ € proo: are successively passed through 
and the relative behaviours of the subject under the dy 
Proof and ultimate strains can thus be studied, affording useful 
data for such pene Be reasonings as you refer to. 

It may be argued that the behaviour under the proof test is 
alone of importance, as a we peaienes structure would in prac- 
tice never be strained beyond this limit, and hence the behaviour 
under any higher test must be chiefly of theoretical interest, It is 
unnecessary now to pursue this line of thought further than, 
whilst in theory largely admitting its principle, to reply that in 
practice, except in the case of direct transverse strain, any 
measurements and observations under proof tests have to be.of so 
minute and delicate a character as in general to render useful 
deductions unobtainable, whilst with the aid of analogous reason- 





—— of more service can be gained from ultimate 





Ir ber a certain manager who had it, and hadit bad. He 
wrestled with the subject for some weeks, and then broke into 
open violence. He tackled the shop engine, an innocent, harmless 
piece of mechanism fitted with a link motion for varying the cut- 
off, and showing to heathen sugar estate agents from distant lands, 
but troubled with an panoxing clatter in the valve gear. He 
removed the existing slide valve with its relief ring, and sub- 
stituted an improved valve of his own design, fitted with a relief 
plunger working Soveeh a gland in the valve chest cover and con- 
nected to the slide valve by a link and pin joint. The whole con- 
trivance worked splendidly. Directly in line with the axis of the 
plunger was one of thes¢é machines called steam rivetters, attended 
y a big Irishman, who distributed the steam and bossed a few 
satellites who swung the 7 1b, hammers used in drifting the rivet 
holes approximately concentric. They had a good time round that 
machine, when the plunger link wore out, and that particular 
engine has now a plain slide valve, JANUS, 
April 27th. 





MISS TEMPLETON, 

S1z,—To-day Miss Templeton was elected to a £12 pension in 
the. Royal Scottish Co: tion, and, as doubtless some of her 
success is to be attribu' to the votes of some of your readers 
whose attention was called to the case by the notice you were kind 
enough to give, they will no doubt be pleased to learn the result, 

2, Chiswick-square, Chiswick, W., Henry C. WATERS. 

April 29th, 








THE American Manufacturer states that the so-called Kleinbes- 
semerei, carried on at Avesta, in Sweden, for several years past, 
produces exclusively soft, fibrous iron by the simple device ot 

ing slag and iron pomeshes into the ingot mould. This requires, 
secre 2 a very sinall charge—usually not more than half a ton— 
and a direct pouring from the converter, without the intervention 
of a ladle, which would chill the slag. 

LIvERPOOL ENGINEERING Socikty.— The usual fortnightly 
meeting of this Society was held at the poe Institution, Colquitt- 
street, on Wednesday, the president, Mr. W. E. Mills, in the chair. 
A paper by Mr. W. Goldstraw, entitled ‘‘The Relation between 
Engineering and Architecture,” was read by the author. The 
relations between engineering and architecture are, on a reduced 
scale, the relations between science and art. Engineering may be 
said to be that entire system of knowledge and skill which com- 
prises all mechanical pursuits, so far as they supply the material 
wants of men. Architecture, or the art of ornamental and orna- 
mented construction, as applied to buildings, is the develop t 
and refinement of an important branch of engineering. They were 
both formerly sonata by the same persons, but have become 
separate pursuits on the modern principle of the division of labour ; 
and the requirements of science have made it difficult to foilow 
both professions at once with success. It is desirable that the 
engineer should be more of an arehitect, and the architect more of 
an engineer. At the same time the two pursuits should be kept 
even more distinctively separate than at present. But whilst the 
engineer or the architect practises his special calling only, he should 
have a considerable knowledge of the other profession. Indeed, as 
both avocations are concerned with building, it would probably be 
a t sometimes for an engineer and an archi- 
tect to join in partnership, By this means, if the work done were 
of good quality, they might get many commissions which either of 
them by himself would fail to secure, or would imperfectly carry 
out. In such cases the competing professions and the public would 
be mutually benefitted. 








eee sees 








344 


THE ENGINEER. 


May 1, 1885. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, pees. 

THE increased substitution of steel plate for iron tens to 
revolutionise the iron trade throughout the States. The Bessemer 
rail mills, since the great falling-off in railway construction, have 
fortunately found a growing demand for steel nail plates and slabs 
for various purposes, to the extent of between 30 and 40 per cent. 
of their present output. Slabs are selling at from 30 dols. to 
37 dols. ton, according to — and use intended. Manufac- 
turers throughout Pennsylvania, Ohio, West Virginia, Indiana, 
and Illinois, and some other States, are finding it preferable to pur- 
chase slabs instead of relying so extensively as heretofore upon 
open-hearth and other steel-making processes. The slab steel is 
found to answer all requirements, to be homogeneous, and the pro- 
duction regular from week to week. Some damage has been done 
to the mills using these slabs, heretofore rolling iron plate, because 
of the fact that their machinery and motive power were not made 
for rolling steel plate. A large number of mills are now 
strengthening their rolls, increasing their motive aged and 
putting their mills into shape for rolling steel slabs. fact, it is 
regarded throughout the State that puddled iron and open-hearth 
steel will be crowded aside in a comparatively short time. The 
latest improvement is the Clapp-Griffiths process, introduced from 
England by the Olivers of Pittsburgh, and one or two others, whose 
successful plant is attracting general attention. Steel of excellent 
quality is now being made at a cost ing from 4 dols. to 6 dols. 
per ton more than that of crude iron, it is estimated by the 
manufacturers that, running iron direct from the blast furnace, the 
cost of making slabs can be reduced 1.50 dols. or 2 dols. per ton. 
The Pennsylvania Steel Works near Harrisburg, and the Carne- 
gies, of Pittsburgh, are now devoting more attention than an’ 
other firms to supplying the market with slabs, and me | are - 
ing the demand growing rapidly. The estimated cost of this new 
process is from 22 dols. to 23 dols. per ton. The Olivers have not 
as yet sold any rights to manufacture, but intend to do so, the 
mahufacturers generally a a the details, and a large 
amount of capital will no doubt invested during the coming 
months in alteration of mills, and in the erection of small con- 
verters of two or three tons capacity. 

The iron trade itself is not in a good condition. The heavy con- 
sumptive demand which was so confidently looked for is not at 
hand, and railroad, shipyard, car works, and other heavy require- 
ments are not being mted. Small orders for rails are filled at 
27.50 dols. The lvania steel mills are exceptionally 
favoured with orders ; others are short. The Albany and 
Rennselaer lronworks, of Troy, New York, are to be reorganised, 
with a capital of 2,500,000 dols. large furnaces will be 
erected, with a daily capacity of 110 tons. The cost of ore at fur- 
naces will be 6.27 dols. The cost of iron made under the contem- 
plated improvements will be 14 dols. per ton. Iron-making is cer. 
tainly on an eve of a revolution throughout the States. e Bes- 
semer Steel Company has for fifteen years exercised an almost 
monopoly. control over production and prices, but the Thomas- 
Gilchrist process and the Clapp-Griffiths process promise to radi- 
cally modify the relations of manufacturers and consumers. The 
demand for bridge iron is light, but in = of that fact several 
manufacturers are preparing to establish facilities for turning out 
shapes. Among them are the Cambria, the North Chicago Rolling 
Mill Company, the Bethlehem Iron Company, and the Allentown 
Rolling Mill Company. At present a combination exists, com- 
posed of seven of the largest firms. Very little iron is arriving from 
the South, but Northern makers are purchasing property and 
preparing to erect furnaces there, and will convert their crude iron 
into finished products. A great deal of railroad building will soon 
be developed in the South, and it is with a view of meeting this 
coming demand that so much enterprise is awakened in Southern 
iron-making. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Ci 








: ~~ ‘orrespondent.) 
On ’Change in Wolverhampton yesterday, and in Birmingham | Per 


i ed. Merchants and actual A in ne 
improved. Merchan ac’ consumers are buying an 
the new lines that have been placed on colonial and ‘helen 
account are very small. None of the ironworks have any 
accumulation of orders, and it is a matter of some anxiety to 
provide the hands with employment. 

The steady but quiet improvement in the United States is, 
however, regarded as not without future promise for this district 
if it should develope, and war is avoided. 

The demand for sheets shows more movement than for any other 
iron. Merchant singles are quoted at from £6 7s. 6d. to £6 10s.; 

vanising doubles, £7 2s. 6d. to £7 5s.; and trebles, £1 additional. 
Steel sheets and strips are selling in increased quantities to the cut 
wer deeper: 6 ee ae P tng Ay a e Staffordshire 
rokers are i No. o iron sheets—singles—at 
£6 15s. delivered im the Thames. 

Boiler plates are not reviving, and makers quote £8 to £8 10s., 
though steel plates are coming into this district from the North of 
England at £7 15s. delivered. 

The two or three leading bar houses still assert their determina- 
tion to maintain the list quotation of £7 10s. In second and third- 
class bars a great deal underselling continues. i bars 
are £6, and common are quoted £5 10s., though in a few instances 
they can be obtained at even £5 2s. 6d. 

The consumption of over 1000 tons of small bars will be occasioned 
by the execution of orders for manufactured goods received on 
account of the Russian Government. les are in better 


this—Thursday—afternoon, it did not appear that b 


ments, inch Russia, Belgium and Holland, have 
5 te adopted the cold drawn Re aay & the manufacture of whieh 


the Indian States Railway ; cast iron 
“~ enced oh A se k fi heds, three 5.ton 

jumns, girders, other ironwork for engine s 

tt way cranes, and 300 covered goods wagons, by the 

Dude and iikund Railway Company; and switches and 
reversible cast steel crossings by the Southern Mahratta Railway 
Com q 

ap iron roofing manufacturers are regularly engaged, 
though the prices in many cases are the cheapest on record. Ex, 


contracts are the best. 

Interest has been aroused among the chain and cable makers by 
the attention which has been ed in the North of England to 
the circumstance that shipbuilders there are placing orders for 
chains mn Berd We eo makers, rs than with 
firms uw 'yneside. e explanation assigned 
me whe cov) to be the lower prices at which makers here will fil 
contracts; and the Tyneside makers urge that the difference is 

1 


te sleepers and fish bolts 
way Com 3; cast iron 


accounted for by the higher — which they are com to 

y. Local rs, however, me that their success is chiefly 
4 to the superior quality of Staffordshire cable iron, and further, 
that if the Admiralty test for cable and rigging chains is raised, 
Staffordshire will, to say the least, maintain her advantage. 

The chain-makers on strike in the Cradley Heath district state 
that several of the large employers will be willing to concede an 
advance so soon as present heavy stocks are reduced. The state- 
ment must, however, be taken only for what it is worth. Mean- 
while, the operatives are resolved to “‘ play on.” 

The death is announced, at the sixty-nine, of Mr. Edward 
Davies, one of the firm of Davies, ers, and Co., Crown Gal- 
vanised Ironworks, Wolverhampton. The deceased gentleman 
was one of the inventors of galvanised iron, and introduced the 
manufacture into Wolverhampton. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The continued uncertainty with regard to the 
future is still paralysing all branches of the iron trade in this 
district, and a stagnation of business is the prevailing feature of 
the market. In the pig iron trade the depression is extreme, and 
a disposition which has recently been shown in one or two instances 
to bid for long forward orders at even lower prices than were 

ing asked a week or two back, is an indication that in some 
quarters a continuance of low prices is anticipated for some time to 
come. That certainly no early improvement is looked forward to 
may also be gathered from the fact that here and there makers are 
— dowh furnaces rather than go on nes egg Saag business, 
which is only obtainable at unremunerative rates. e only direc- 
tion in which any stronger tone is noticeable is in material for 
bridge and ship-building purposes, and for both iron and steel 
plates the prices now asked are 12 to 15 per cent. above the lowest 
figures that were being taken a month or so back. This in great 
measure is to be accounted fer by the large weight of railway work 
recently given out and the Government contracts now bei 
pushed forward, but it can scarcely be considered as any indication 
of a revival in trade eet. 

The Manchester iron et on Tuesday was moderately well 
attended, but the business doing was again of a hand-to-mouth 
character, and very limited in extent, The inquiry for pig iron 
was extremely small, and in the better class local and district 
brands, for which 40s. to 40s. 6d., less 24, delivered equal to Man- 
chester, remain the minimum basis of quotations, there was very 
little doi A few small orders to regular customers are booked 
at about the above figures, but where buyers are pre; to give 
out orders of any weight sellers have to come considerably under 
40s. to secure them. In the cheap brands quotations fluctuate 

ing as sales are made. On Tuesday 38s. 6d. to 39s., less 24, 
deli here was being asked for brands for which sellers within 
only a few days previously had booked fairly large orders for 
forward delivery at quite 1s. per ton less, but these upward and 
downward variations in one or two cheap brands have no material 
affect upon the market, except that where an i order of 
any weight is given out it goes into the hands of the low sellers. 

Hematites continue v low in price, good foundry brands 
delivered here being still obtainable at about 52s, per ton, less 24 


cent. 
Manufactured iron makers report a moderate business doing, with 
forges, if anything, rather better employed than they have been. 
Trade generally, however, is still onl: 
i i and angles chiefly of 


North-country make, business is only icable at very low prices. 

For delivery into the Manchester district the average basis of 

uotations remains at £5 7s. 6d. ton for some qualities of 
hire and North Staffordshire £5 17s. 6d. for 


=o 
£6 7s. 6d. to £7 per ton for sheets, with makers here there 
prepared to give way a little on these prices where there are any- 
thing like specifications to be got. 

The condition of the engineering trades remains much the same 
as last reported. Outside tive and railway iage building 
there is a general tendency towards decreasing activity. 

Amongst cotton inists a fair amount of activity is main- 
tained, and the leading firms are well employed. For some 
time past past there has been a good of work coming into this 
district from Scotland, where not only a large quantity of old 
machinery has been replaced, but new mills are being erected 
further large orders from the same source are now 
the market. 

Recently Government inquiries have been sent out in this dis- 
trict for machinery for the man‘ of solid drawn cartridges. 
This would seem to indicate a new departure by the military 

ish Army has been exclusively 


authorities, as hitherto the 
supplied with the Salt apenntion Many of the foreign Govern- 





» ani 
put into 


and makers quote £5 17s. 6d. to £6. ting bars are 5s. u 

North Staffordshire common bars are £5 15s., delivered in London. ial machinery has been supplied from this district, and re- 
The celebrated Lilleshall Iron Company, Shropshire, of which | cently, I understand, large orders for similar machinery have been 

Lord Granville is an important proprietor, is actively endeavouring | carried out for the Chinese Government. 


to been mi its ~~ steel trade. 

msumers of forge pigs are just now very slow in accepting 
deliveries, and makers’ stores show ptaarial en. hosp while new con- 
tracts are few. Cinder iron sells at 33s. onwards to 36s. 3d.; part- 
mines are 42s. to 45s., and all-mines are quoted 57s, 6d. to 60s. 
Hematites are quoted 54s. to 55s. 

The coal trade upon Cannock Chase has become tame again. 
The prices which are being realised for house coal from the deep 
seams are about 9s. to 10s. best deep, 8s. deep one way, and 7s. 
kibbles. Shallow seam prices are 1s. per ton less. Forge coal is 
5s. 6d. to 6s.; steam, 5s.; and slack, 2s. 6d. up to 5s. 

Much activity continues at the electrical engineering works of 
Messrs. Elwell and Parker, Wolverhampton. The size of the 
accumulators is being constantly enlarged, and now a single 
accumulator is made which weighs 50 tons, and stores 500-horse 
power for lighting. Among the orders in hand is a battery which 
will supply 3000 incandescent lampsforone hour, and it is intended 
for the new Central station at Manchester. Another battery is being 
made for Hatherop Castle, the seat of Sir Thomas Bazley, and it 
will light 750 lamps an hour. The dynamo will be eeckad bya 
water-w heel. 

An order has come into the district for wheels and axles on 
account of the Indian State Railway. The new St. George’s 
Bridge and Roofing Works, which have been erected by Messrs. 
Rubery Brothers, Darlaston, have now begun operations, and 
Messrs, Simpson and Wood, of the Grand Junction Works there 
are _ to enter into the manufacture of bridges, girders, an 
roofing. 

Indian railway work cont inues to come into the market, and the 
competition for the orders is keen. Manufacturers in Lancashire 





are running locsl makers very hard. Iron wagon und es, 


erfram 
flexible buffers, and screw couplings are inquired for on account of 


In the coal trade a steady demand is being kept up for the better 
qualities for house-fire pape: aot the pits generally ae maps. 
pretty nearly full time. classes of fuel for iron-making 
steam slow sale, and in 
low prices. 
prices ist ra 
about 8s. to 9s. for best, 7s. to 7s. 6d. for seconds, and about 5s. 9d. 
pe 6s. for common cr pan cg gy age coals for eats Bad 

orge purposes can at from 5s. to ; burgy at 4s. 6d. to 
5s.; common slack at 2s. 9d. to 3s., with the best sorts fetch- 
ing 3s, 9d. up to 4s. 3d. per ton at the pit. 
he A... trade is quiet, and it is only for the better 
iverpool, or the Garston Docks, is obtained, medium sorts being 
offered freely at 6s. 9d. per ton. : saat owe 
very interesting programme is being or the visit o 
the Gas Institute to Manchester next month. At a meeting of 
the executive of the local reception committee, held in the - 
chester Town Hall on Tuesday, arrangements were made for visits 
na — neh Beyer and Frocaene at Gorton; 
Otto Engine o! wag Mwy § rothers, at Open- 

shaw; the cotton mills of Messrs. Richard Haworth and Co., at 
Salford ; and the gasworks of Manchester and Salford—all of which 
have heen kindly thrown open for ion, The Mayor of 
Salford has kindly given the Gas tute an invitation for a 
re tga Fd in peel nas rahe eure Rane Fine Art creed 
w. been ially ther arrangements are 
o contemplation, poarse Bape: sev day’s excursion to some place 
of in . 
Barrow.—The attitnde of the hematite pig iron trade is practi- 
cally unchanged. There is, in fact, no important variation from 
the position eld by trade during the past few weeks. Makers are 


i Se 


steam coal that 7s. per ton, delivered at the high level, | 8500 





partially em » but are able to d of the present output 
of their wor: out the necessity of increasing stocks. Most of 
the trade doing is on home account, and there is a scarcity of 
orders from the Continent, America, and the colonies. Buyersare, 
in fact, only purchasing in cases where deliveries are actually and 
immediately required, and there is little or no speculation on the 

of merchants, Prices are quoted at 44s. No, 1 Bessemer 

. 6d.; No. 2, 438.; No, 3, 42s. 6d. and 42s,; forge an 

foundry qualities, and 42s. white and mottled samples net at 
works, or f.o.b. prompt deliveries, Forward deliveries of mixed 
Bessemer samples are quoted at 44s. 6d. per ton net, The steel 
trade is not briskly employed, although more activity is apparent 
at the works than was the case this time last year, more orders 
are in hand. The contracts, however, which are now held are not 
sufficient to keep employed the whole of the plant, and short time 


- 


1 | is the rule in consequence. Makers are not busy in the pro- 


duction og steel, but efforts are being put forth on a 
spirited for the aie ee of the Siemens-Martin’s 
furnaces at Barrow. The shipbuilding trade has received 
another impetus by the Baa of the order for a large new 
steel steamer for the New York and Mediterranean service 
with the Barrow Shipbuilding Company. This company has 
now on hand two 7000-ton Pacific steamers, a full-powered paddle 
steamer for the Fleetwood and Belfast service, an Isle of Man pas- 
senger steamer, a Government cruiser, the new New York steamer, 
the order for which has just been received, and other orders of 
lesser importance. The iron mining industry of the district is in a 
languid state, and raisers find it difficult to sell even at present 
low prices. The engineering trades are quiet, except in the marine 
department, where some activity is e. 








THE SHEFFIELD DISTRICT. 
(From our own 


Correspondent.) 
THERE are signs of the end of the great strike, At 
Shireoaks the miners have returned to their work at the reduction 
of 10 per cent. Kiveton Park, the adjoining colliery, will follow. 
At Thorncliffe the numbers at work increase, ificant sign 
at Thorncliffe is the re-starting of the large blast furnaces, which 
were damped down a fortnight ago owing to the strike. The firm 
have taken advantage of the stoppage to put the furnaces in a 
thorough state of repair. About sixty cokeburners and furnacemen 
will thus resume work. At Swinton on Monday, the Venerable 
Archdeacon Blakeney, of Sheffield, referring to the Denaby dis- 
pute, deplored the state of things in that district, and made the 
sensible that a reconciliation might be brought about by 
the interposition of a powerful third party. While admitting that 
it was at any time a delicate matter to interfere with the relations 
existing between the emp and employed, he Siented. a 
strong opinion that the Archbishop of York would be delighted, if 
Auobblshap -wielts yoons taheenen,enpectalty cnneng eo weihing 

ishop great influence, y am e ig 
classes, and I am positive that his Grace's cnelien’ business 


being | capacity—of which, acting on committees with him and otherwise 


Ihave had every evi , combined with his unquestioned judgment 
and impartiality, would have a most happy effect. 

The resolution of the Government to retire from the Soudan has 
not excited any surprise here. The tentative, hand-to-mouth way 
in which the Suakim-Berber rails were called for reflected some- 
thing of the attitude of the Government. There is no doubt that, 
in view of the grave difficulty with which we are face to face in 
Afghanistan, the commercial world realise the prudence of the step 
now taken. Concentra’ of our power and 1esources for the 
Asiatic fight is the one thing needed. It may be noted as a signi- 
ficant sign that several English people resident in St. Petersburg 
have returned to this country, and others are to follow 
soon. The Sheffield managers and others em at the armour- 
— works at Kolpino, near St. Petersburg, no doubt return 

ome, in the event of hostilities ing out. 

Messrs. E. Lucas and Sons, Foundry, near Sheffield, 
have received iene ar orders for war material, including 
20,000 of the W: patent intrenching implement, 20,000 tele- 
graph pins, and a large number of steel spades and shovels. The 

ih pins, which are galvanised and of great strength, are for 

amg The Wallace intrenching implements are named after 

Major Wallace, their inventor, and were of great service in the 
campaigns. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade has fallen into an almost lifeless 
condition. There was a fair attendance at the market held at 
Middlesbrough on Tuesday last, but very few sales were effected. 
Consumers continue to hold back their orders to the utmost, in the 
belief that in case of a declaration of war against Russia the prices 
pal - iron would recede still further. In the meantime 

lots required for immediate delivery are being purc'! > 
and pri are certainly lower than a week ago. On Tuesda 

merchants sold No, 3 g.m.b. at as low a figure as 33s, 3d. 
per ton, being 6d. less than at the market of the previous week, 
while others quoted 33s. 6d. Makers are not, as a rule, pressing 
for orders, and the leading firms will not accept less than 34s. for 
There are some, however, who are willing to take 

be obtained for 33s. per ton. It is 








‘orge iron can now be 
worthy of remark that the difference between forge and No, 3g.m.b. 
is now only 3d. per ton, whereas a short time since it was 2s., and 


normally it is 1s. 
Warrants are seldom mentioned, and it would not be easy to fix 


the 

The stock a pig A. in — rpg and On pare seg 
Middlesbrough is 50,822 tons, that being a uction o! tons 
with the return of the previous week. 

8 ents of pig iron from the during the completed por- 
tion of April have not been oP to the average. The quantity sent 
away up to Monday last was 64,108 tons, whereof 24,350 tons went 
to ‘Scotland. Shipments to foreign parts have been extremely 


poor. 

Finished iron manufacturers are now better supplied with orders 
than they have been for some time, and they are cbtaining slightly 
higher —— Ship plates are £4 17s. 6d. to £5 2s, 6d. ton; 
caper 12s. 6d. to £4 15s.; and common bars, £5 to £5 2s. 6d. 

on trucks at makers’ works, less 2} per cent. di t. 

The demand for steel plates is almost greater than the supply 
and makers are now asking £7 2s. 6d. at works for them. tel 
— are £6 15s. per ton. 

two belted cruisers to be built for the Government by 
Palmer’s Iron Shipbuilding Company, Jarrow-on-Tyne, are to be 
300ft. long, 56ft. wide, and 34ft. deep, 5000 tons displacement, and 
indi horse-power. The contract rice is £224,000 each. 
A alo be built by Armstrong, Mitchell, and Co, will cost 


000. 

The strike of shipwrights, joiners, and smiths which has been in 
ry seer at the Sunderland shipbuilding yards for nine weeks, seems 
at length likely to terminate. A meeting of the employers was 
held on , and a resolution was passed to the effect that 
the yards sh at once be thrown open to the men at the same 
rates as were current previous to the strike. resolution has 
been communicated to the union secretary, and he will submit it to 
the men. It is expected that they will be only too glad to resume 
work on the terms offered. The continual recurrence of strikes for 
which Sunderland has become notorious has led toa —— that 
a Board of Arbitration should be formed on the lines of that which 
has long worked successfully in the finished iron trade. Both 
employers and employed seem favourable to the idea, and it is 
h it will before become realised. Otherwise the river 

ear is likely to lose its ship and marine engine building trades, to 
the gain of other districts where the relations between tal and: 

are more wisely and more harmoniomsly conducted. 
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Arbitration is not always wnertod an and te 
principles are not always acted —* 
members of the Boards bearing its name. pane 
in point occurred in Cleveland recently at one 
of the Marie mills. The shearmen considered 
oy were paid below the country rate 
looked. i to thei a or" nding that at 
in ir a 
certain other coin te lee rates were also 
admittedly being paid, he said he could not 
a any change unless a claim was proper! 
benaht De before the we nee Committee an 
adjudicated on by them. This accordingly was 
done, and a resolution was passed which was 
supposed would settle thecase. On seeking, how- 
ever, to apply the emaletion, it was f ’ to be 
80 vague, as to be of separate 
—— all giving different. results, The 
tion submitted to the next 
meeting of of w*. 0 Comnities @ statement showing 
mittee adop ted. = result 


us » the Com- 
which was least 
favourable to the eres and most favour- 
able to the operatives he employer accepted 
the result and paid what was ordered in a day 
or two. One would have thought the operatives 
would have been Senne at their success. 
Not so, however, Pag a they had obtained 
a a pornon of their claim, they had not got so much 
as they desired. They took what was offered 
them, and then commenced by means to 
endeavour to extract what Ae had been unable 
to secure from the Committee by fair means. 
They gave in their notices to leave; one or two 
of the ringleaders absented themselves from work, 
occasioning loss and annoyance. They induced 
other poe xt who had no grievance to do the 
same, and finally they put an anonymous adver- 
tisement in the daily pa per requesting other work- 
men in their line of t Husiness, to keep away during | J 
the “‘dispute.” It is only fair to the rative 
Secretary of the Iron-workers’ Union and of the 
Board of Arbitration to say that he at once dis- 
claimed all ca pore or this unfair action 
of the men, and refused to recognise or have any 
dealings with the perpetrators. How the matter 
will end is not at present known but it is thought 
that the = of the malcontents will be supplied 
without much difficulty. 

In view of the possibility, if not certainty, of 
war with Russia, the thoughts of North-coun' 
men naturally turn to the consideration of 
likelihood of a naval attack on one of pe 
Fn on pee ports, The mouths of the Tyne, 

Wear, and Tees are all in a sense just opposite 
to the Sound, whence might issue Russian war 
ships. The improvements effected during the 
last twenty years by River Commissioners are 
-~ that the very largest vessels can now enter 

igh water. The banks of each river are 
lined with works, warehouses, shipyards, 
a other destructible matter, and th the defences 
are, on the whole, sligh t. - The mouth of the 
Fe is fairl well p by Ty th 
Castle and the Spanish battery. But neither 
the Wear nor the Tees have any fortifications 
of any kind. The best and most obvious means 
of protection will be to keep Russian war ships in 
the Baltie and the Black Sea by means of a 
naval forces. No doubt we shall easily be able 
to do this; and, indeed, it must be done. But 
it will not provide against depredations by war 
ships which may be roaming the ocean at the 
outbreak of war, nor — those of cruisers 
and privateers of the Alabama type, which may 
be bought from other nations, and sent forth on 
predatory errands against British property ashore 
or afloat. It is high time, therefore, that torpedo 
or other efficient def were prepared ready 
for ing in position at the entrance to each 
of our Northern rivers, and that a few guns of 
heavy calibre were furnished and mounted 
where they would command the approaches and 
render sudden attacks impossible. 























NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

‘THERE has been a considerable ulative 
business in the Glasgow warrant market during 
the week, chiefly in connection with the settle- 
ment of ‘operators’ accounts, The inquiry for 
Pi iron for shipment is slow. In the past week 

ents were 8806 tons as compared with 
10, in the preceding tae i and 11,834 tons in 
the corresponding week of 1884. "There are 
ninety furnaces in blast as against ninety-five at 
the date last year. The stocks of Scotch pigs 
in Messrs. Connal and Co.’s Glasgow stores 
exhibit an increase for the week of 550 tons. 

Business was done in the warrant market on 
Friday at 41s. 10d. cash. On Monday transac- 
tions occurred at 41s. 10d. to 41s. 114d. cash. 
Tuesday’s market was quieter, with business at 
41s. 10}d. to 41s. 94d. and back to 41s. 104d. 
cash in the forenoon, while the market was idle 
in the afternoon at 4is. 104d. cash. On Wednes- 
day business was done at 41s. 104d. to 41s. 74d. 
cash. To-day—Thursday—the market opened 
quietly, with large sales at the latter figure, and 
advanced to 41s. 94d. 

In consequence of the backward inquiry for 
— iron, the value of makers’ brands are 

ly easier, the quotations being as fol- 
Arg —Gartsherrie, f.o.b, at Glasgow, per 
ton, No. 1, 50s. 6d.; No. 3, 468.; Coltness, 
52s, 6d. and 49s. 6d.; Langloan, 52s, and 49s. 6d.; 
Summerlee, 50s. 6d. and 46s.; ; Calder, 51s. 6d. and 
46s. ; Carnbroe, 48s. and 45s. "6d.; Clyde, 46s. 9d. 
and 42s, 9d.; Monkland, 42s. and 40s. ; 
Quarter, 41s, 9d. and 39s, 6d.; ; Govan, at Broomie- 
law, 42s. and 40s, 6d.; Shotts, at Leith, 50s. 6d. 
and 50s.; Carron, at Grangemouth, _ 6d. 
and 47s.; Kinneil, at Bo’ness, 44s, and 43s.; 
Glengarnock, at Ardrossan, 47s. 6d. and 42s.; 


» and 39s. 6d.; Dalmellington, 
dds, and 42s, 6d : 


The mild Bsus trade continues busy, and it is 
understood that Scotch makers will supply all the 
steel, with the exception of the armour-plating, 
for the construction of the two cruisers to be 
built for the Admiralty by Messrs, Robert Napier 
and Sons. The effect of the placing of these 
orders has been to advance the quotations of steel 

lates .and angles. The makers are in a very 
avourable position with d to the raw 
material, as hematite pigs, of which there are 
considerable accumulations in store, are very 
moderate in price. 





The shipments of om and steel goods from 
essed | Glasgow in the past week embraced nine loco- 
motives, valued at £23,200, of which four went 
hed fell three Middvaar tsi and Beta ag gene 4 

3 Be machines, 
Eis a ged goods, £9406; and iron, mazufac. 

The inland coal trade is quiet, but the shipping 
to app notwithstanding the ble haza: 


in the future, is brisk. In the past 
week tons were ¢ shipped at react 922 
at Greek, 1 1623 at e, 7187 at Ayr, 7390 a 
eee pe 1,679 aye rm Grangemouth. 


are not over anxious to accept large 
foreign contracts at present. They prefer to deal 
with small current wants, that can be executed 
te | at once, in case it should be n to advance 
a Gobet cae ine cate ioes 
A some e con! ‘or gas 
coals were this week. 

In some districts the miners are giving trouble 
on the question of wages, and if the trade keeps 
active they may likely obtain a part of the 
recent reduction back. The out of the 
reserves will withdraw a very rable num- 
ber of men fom the pits. es kei 

Arrangements are in or ho 
national conference in G qua te consider w 
steps should be taken to improve what the i 
term “their present low -_ degraded position.” 

The position of the coal trade in Fife and 
Clackmannan is not satisfactory, and the execu- 
tive board of the Miners’ Association have 
resolved “that in view of the present Russian 
crisis, which is affecting the shipping trade, the 
board take no definite action to recover the reduc- 
tion in wages till next meeting.” 

At the eighth annual meeting of the Mining 
oe of Scotland just held at Hamilton, Mr. 

T. Robinson pre? it was reported that 
the members now number 456. The committee 
appointed to information on the mine 
drainage reported that they had not got the 
oe gy but th oped th t ‘bey 
expec ve, ey at they 
might odd ay. pare or Mr. J. 8. 
Dixon, C.E., who was resident for the 
current year, afterwards took the chair, and deli- 
vered an interesting address on the position and 
prospects of the mining industry. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


House coal has shown a slightly better tone 
during the last week, and though prices remain 
at former quotations, "the dened is more brisk. 
In the neighbourhood of Caerphilly a good deal of 
satisfaction has been expressed by the acquire- 
ment of the Roman oe eet of an additional 
forty acres of coal is in esteem 
for its gas properties, ye ah Vipond’s and 
Beddoe’s, generally commands a good market. 
Shipments of steam coal are decidedly better of 
late, and Mediterranean rates have advanced 
ls. 6d. I have noticed large cargoes for Port 
Said, the Red Sea, and Sebastopol. It is evident 
that’ coalowners are on the qui vive, and if war 
continues doubtful for another week or two, and 
sinister = remain, totals from the leading 

rts of Wales of best steam coal are certain to 

crease. Patent fuel, too, is looking up, and 
large consignments have left Cardiff and Swansea 
during the week. Best small steam retains its 
firmness in the market, and the demand is good. 
The Ebbw Vale Iron Company has secured a sub- 
stantial contract from one of the Irish companies. 

The Merthyr Vale Colliery, Nixon and Co., 
are turning out | quantities of excellent coal 
from their two shafts. This company are adopt- 
ing a laudable course by the encouragement of 
building clubs, and of late quite a township has 
sprung up. One of the large collieries in the 
Neath Valley has been restarted lately, and 
appears to be doing well. In the Swansea dis- 
trict large steam is in less demand than “ through 
and through,” but the Swansea coalowners have 
not much to complain about, the chief grumble 
there at present being the short supply of 
steamers and sailers coming into port. This has 
told on the tin-plate trade somewhat, which, 
though in good condition, still scarcely satisfies 
makers, who, with single orders and good make, 
yet find it difficult to get ly clearance, and 
thus have all the trouble and expense of 
warehousing. Prices firm at last quotations. 

boxes come to hand this week. Taking 
the two districts Newport and Swansea, the 
latter shows more animation in the tin-plate 
trade, At Rhinderin the masters’ demand of 
15 per cent. is to be resisted. Iron and steel are 
decidedly quiet. Dowlais is pursuing its steel 
sleeper trade with some degree of briskness. 
This seems to me a promising branch. The fear 
that steel will not have the elasticity of 
timber is soundly laughed at by the Dowlais 

ents. 

Those who have not seen the sleeper, and have 
run away with the impression that it is as stiff as 
pig iron, cannot form any just opinion upon the 
subject. I should say, jolene from its compara 
tive thinness, its form, and the ingenious arrange- 
ments for securing it in position, that it will give 
all the elasticity required, and be far cheaper in 
the end. Dowlais is a good pioneer in the new 
industry, and the attention that is rivetted upon 
the movements there show that success will soon 
beget many imitators. As I expected, and it 
may fairly be said prophesied, Bilbao ore is going 
up, and those of our ironmasters who have made 
contracts at the low prices ad ree up toa 
short time ago are to be congra 








At Wilkesbarre, U.S.A., there has recently 
been manufactured, for “colliery haulage, a wire 

rope, 5780ft. in length, and 2hin. in diameter. 
Its total weight is thirty-two tons, and its tensile 
strength has been tested up to ninety-two tons. 
It is made of six strands of wire rope, each a 
little over three-fourths of an inch thick, and 
composed of nineteen wires. These six strands 
are wound round a hemp rope, which gives flexi- 
bility. The iron used is all of. the best — 
vari Such a cable is estimated to be capa- 
ble hauling up the planes 8,000,000 or 
9,000,009 tons of coal before being worn out. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants = 
Patent-office Sales Department, for Patent 
have caused much unnecessary trouble and canovanes, 
both to themselves and to the P cpepe eg 
pe | the number of the page of THE be at whie 
oe erie neatinn: Cay sigeie ‘e-eehamh _to, instead of 
pmo the proper number of the 
mistake has been made by at Tue EncIneer 
Index, and giving the numbers there found, which yo! 
refer to the panes in glans af Gaming. Gass ange ane 
finding the number of the a 


Applications for Let Letters Patent. 
*.* When — eee * communicated,” the 
*name ani dress ie communicating party are 
printed in italics. 


21st April, 1885. 


4891. Ginpers, R. A, Stoffert and T. Dykes, Glasgow. 

4892. ConTROLLING Points upon Tramways, &., a. 
Boylan, Manchester. 

4893. BrcycLe and TRIcycLE Bearinas, W. Banning, 
Birmingham, 

4894, Carnpinc Enorves, R. Curtis and A. Holden, 
Manchester. 

4895. Parine or Currine the Epcezs of Fer, &., H. 
Beech, ester. 

4896. Swina Looxie-cLasses, P, E. Ayton and J, 
Pearson, ingham. 

4897. CaRRIAGE AXLEs and AXLE-BoxEs, J. Grice, 
Birmingham. 

4898. Srups or Fasteners, W. P. Thompson.—(W. F. 
Ware, United States.) 

4899. ConTROLLING or ReGcuLATING VaLves, J. E. 
Miller, Liverpool. 

4900. Letrinc-orr Motion for Looms, E. Barlow, 
Patricroft. 

4901. Sprinc Hinces, W. Pinkerton, Glasgow. 

4902, Optaininc Ammonia in DisTILLING Sten &e., A. 
Neilson and J. Snodgrass, Glasgow. 

4903. Forcine Down the Guverie Ronee of Drop-Box 
Looms, C. Bedford, Halifax. 

4904. NecktTigs, A. Bowman, London. 

4905. ComBinaTion COLLAR and Necktie, A. Bowman, 
London. 

4906. Mountine the SteeR1nG WHEELS of VELOCIPEDES, 
J. H. Dearlove and H. Thresher, London. 

i Dh sa mae Comss for Woot, &c., J. Ainsworth, 


4908. Nrrrovus and Nirric Acrps, G. Jarvis, London. 
4909, oa of Basic Siacs, G. A. Jarvis, 


Lon: 
4910. Steam Enoines, A. Payne, Stroud.—15th April, 
1885 


4911. Lock-nuts, E. C. Ibbotson, London. 

4912. E.ecrric Ligurive and Execrric Lamps, A. N, 
J. Contarini and G. M. Biaggiotti, London. 

4913. VeLocirepes, P. L. C. F. Renouf, London. 

4914. Mavcs- -BoXES, M. Boyd, London. 

4915. Rinoinc and ALARM BELLS, J. and C, E. Challis, 


Haggerstone. 
4916. Makino Inrusions of Correz, 8. P. Wood, 
Littlehampton. 
4917. CurTAIN StRETCHER, W. Francis, London. 
4918, Geapenetae Licutine of Pires, M. Wilson, 
mdon. 
4919. CONVERTING QuoraTions of ForEIGN Montes, E. 
. Walford, Londun. 


4920. WATER-BOTILE for MILITARY PuRposEs, W. de W. 
Cater, London. 

4921. Bru: SHING, &c., Leatuer, A. G. Brookes.—(G. H. 
M , United States. 

4922. BINDING or Hoxipinc Documents, H. R. Stutch- 
bury and G. Thomas, London. 

4923, ExtincuisHineG the Frames of CaNnDLEs, T. 8. 
Howie, London. 

4924, REPEATING Or Macazine Rirtes, G. E. Vaughan. 
—(The A “Sep ney Small Arms Manufacturing Company, 
Aust 

4925. Furnaces, L. and D. Roberts and J. Colquhoun, 
Sheffield. 

4926. WareR-cLosets, &c., G. F. Wells, Sheffield. 

4927. Topacco Pires, F. Braden, London. 

4928, ELectric Generators, B. A. Raworth, London. 

4929. Bicycies, H. J. Haddan.—( W. Clemson, U.8.) 

4930. Sewrne Macurnegs, A. J. Boult.—(C. A. Dearborn, 
United States.) 

4931. Pavements, W. C. and E. F. Murdock, London. 

4932, MaiL-BaG CaTcHeErs, H. de Oy, London. 

4933. NUMBERING or MARKING PaPER, &c., A. J. Boult. 
—(J. R. Carter, United States.) 

4934. Opentne, &., CARRIAGE Doors, W. R. G. Roe- 
buck, London. 

4935. PapLock Protector, H. P. Lavender, London. 

4936. Fire ALARM and EXTINGUISHING APPARATUS, W. 
Lindsay, London. 

4937. Raistnc and Lowerinc Winpows, J. E. Hopkin- 
son and O. Gibson, London. 

4938. HANDLES of a T. Bayliss, J. Thomas, and 
J. Sla' , London, 

4939. BureLaR-proor Sares, E. P. Alexander.—(H. 
Gross, United States.) 

4940. Lock Mecuanism for BurcLar-Proor Sares, E. 
P. Alexander.—(H. ap 8 United States.) 

4941. Orpwance, A. W. L. Reddie. Men T. Babbitt, 
United States.) 

4942. Wes Printine Macutnes, W. Conquest.—(R. Hoe 
and Co., United States.) 

4943. Joint for Pipes, F. Humpherson, London. 

4944. Motor, J. Cowan, Glasgow. 

4945. Stirrup Irons, R. Wright, London. 

4946. CHANGEABLE Button, O. Imray.—(F. A. Foz, 
United States.) 

4947. Forminc Sewine Macuine Stitcnes, J. B. 
Robertson, London. 

To ~ mae Meat, W. R. Lake.—(W. 7. Jebb, United 

tates. 

. Spinptes of Stop Vatves, J. Etherington, 
London. 

4950. Stirrine Devices for Dryinc Apparatus, E, A. 
Striebeck, London. 

4951. Drivine Cuains, G. 8. Richmond, London, 

4952. SpconpaRy Gatvanic Batrerigs, G. F, Redfern. 
—(M. and J. B. Glaesener, Belgium.) 

4953, TrEatiNG the Fruit of the Mauritia VINIFERA, 
E. de Pass, London.—(F. Kugelmann, France, 
4954. 5 ee Meat, W. R. Lake.—(W. T. Jebb, United 


Sta 

4955. a Wuee ts of VELociPepEs, F. Jones and 
T. Reading, Bir: 

4956. Matt Liquors, W. R. Lake.—(W. 7. Jebb, United 
States. 

4957. TREATMENT of Maize, W. R. Lake.—(W. T. Jebb, 
United States.) 

4958. DecoraTine WaLLs and CeiLinos, W. R. Lake.— 


(E. 8. Miragoli, United States.) 
4959. Presses for Compressine Siiace, T. Cardwell, 


ion. 
4960. Lace Macutness, J. Jardine, London. 


22nd April, 1885. 


4961. Fasteners for Szourrna Corps on Wacons, A. 
M. Grimond, Bowbridge. 

4962. Mera, Wepass, 8. W. Smith, Coven’ 
bs Execrricat Coup.ines for Rartway 
fe ? 
4964. COMBINING a 
Eccles, Halifax. 

4965. Surps’ Pumps, J. Broadfoot, se. 

4966. Suips’ Pumps, J. Broadfoot, G! 

4967. FoRCEMEAT Passer, 8. Arnaud, andcin. 

4¥68. Combination Writine and Work Taster, C. 
Crestman and A. Lloyd, London. 

4969. MANDOZzER CaTOH Motion, J. Eckersley and R. 
Turner, Preston, 

4970. STEAM Mo ad H, H. and G. H. Taylor and J. 

tes, on, 


Ww. 
Prancvonshe and Harmonium, R. 





4971, Spruyc Boxes for Maples, London. 
4972. Ecuipse F ae for Fog nant £1. Manion and G. H. Hall, 
4973. ag Lace Macutives, A. Dawson and E. Smith, 


4974, _ CuttivaTor, J. E, Brown, Saxilby. 
= Ciurcs Spinpix for Door FURNITURE, Cc. G. ae 


4976. CoLouRED PEncii Leaps, J. H. Johnson.—( The 
Eagle Pencil Company, United States.) 

4977, Linx Bettine, D. Tullis, Glasgow, 

4978. Corrsgx-pot, 8. Martin, Glapham. 

4979. Propucinc Desions on Fasrics, &c., J. Hebble- 
waite and E. Holt, Manchester. 

ee Tittrnc Beer and other Casks, 8. Scothern, 

on 


don. 

4981. Dumnpuatude Apparatus, F. J. Austin, Clapham- 
common. 

4982. Comprsep Brusu {and Scraper, C. G. Cross, 
London. 

4983. DELIVERING TICKETS on TRaMcARS, &c., T. Grim- 
bleby, London. 

4984, Mtn Fou and Fittrny Wares, R. H. Rad- 
ford, Sheffield. 

4985. acess and Broos, J. Bidwell, London. 

4986. Doors or Covers for COAL-BOXES, &c., C. Sims, 


London. 
a Loci Rattway Facrse Points, 8. T. Dutton, 


> Davixa Matt, &., H. J. Haddan.—(P, Lauth, 

rance. 

4989. Compounp Coup.ixe for the Draw-Bars, &c., of 
Raitway Carriaces, H. J. Haddan.—(H. Lippmann, 


y-) 
4990. = AES Door Bout, A. E. Barrett, London. 
4991. DiscHARGING yO &e., F. H. Kiernan, 
Hounslow, and W. B. es 0 Upper Norwood. 
4992. ELEcTRIC bad and Lamp Firrines, T. T. 


8: mdon. 

4993. Licurrxa Houses, &., by Exxecrricity, T. T. 
Smith, London. 

4994, poe se mg C. M. Linley, J. Biggs, and G. G. 
Tand, 

4995. ie. for Steam Enornes, J. McConnell, 
London. 

4996. REPLENISHING, WITHDRAWING, or 
Frre-Bargs in Furnaces, W. H. Gales and J 
hurst, London. 

49¥7, DiseNcacinc Hooks for Surps’ Boats, W. F. 
Rees, Greenwi 

4998, Boppy Wuspers for Sewinc Macuinzs, P. 


4999. RetTarvixe CRavars in Position, W. O. Wedlake, 


don. 

5000. Packina, &c., Piston Rops, V. Holliday, London. 

5001. Voitaic CELL, J. D. F. Andrews, London. 

“7 Rxnnamnee Wane, H. Simon ad W. Charlton, 
on. 

5003. Coo.ina, &c., Siac, W. Cochrane, London. 

5004. PRESERVING ‘Woop, W. R. Lake.—(4. van Berkel, 

Germany.) 
5005. ELecrric Meters, H. ae Weston, United 


a 
Med- 


States.) 
5006. ELecrric Meters, 8. F. Walker, London. 
5007. Caisson, A. M. Clark. Ey bag McGovern and P. 


Jeffrey, United pay 

5008. CHILD’s Seat for Tricycies, A. M. Clark.—(F. A. 
Mackie, United States. 

5009. Appinc Macnines, A. M. Clark.—(J. Z. Richard- 
son, United States.) 

5010. gg ree Sream-power, A, M. Clark.—(M. Honig- 
Mann, 

5011. Looms, W. *R. Lake.—(G. H. Hodges and T. Loner- 
gan, United States.) 

28rd April, 1885. 

5012. Battine Porrer’s Ciay, R. Clark, London. 

5013. Uritrsation of Execrriciry, H. Watt.—(F. 
Weston, United States. 

5014. SHUTTERS of PHOTOGRAPHIC Cameras, J. Ker- 
shaw, Buxton. 

5015. Spinninc, &., A. M. Clark.—(J. J. Bourcart, 
Switzerland.) 

5016. CaLcuLaTinec Apparatus, J, W. Stanley. 

5017. Anvits, A. Brooks, Wolverhampton. 

5018. CUPBOARD TuRNs, -. Walker, Birmingham. 

5019. JoInTED ‘Manprrt, G. Round, gs ge 

5020. TuMBLERs, T. Walton, Liverpoo! 

5021. VeLocrPepgs, J. H. Schulze, Tavecpod 

5022. Burners, G. R. Postlethwaite, age te 

5023. SteeRING LypicaTor, J. D. Scally, Birmingham. 

5024. Watcues, W. R. Lake.—(Z. Hots, Austria.) 

5025. THe Suez Properter Guard, G. Molyneux, 
Great Grimsby. 

5026. TRUCKS, a Caldwell, Dublin. 

5027. Srencu Traps, J. Smith, Manchester. 

5028. Weavinc ORNAMENTAL Fasrics, A. H. Lee, 
Manchester. 

5029. Sree. Toots or Dres, H. P. Boyd, Southampton. 

5030. Mecuanism of VENETIAN BLINDs, J. Simpson, 
Heaton Cha; 

5031. Guipe or InpicaTor for the KEYBOARDS of Prano- 

FORTES, e, Manchester. 
5032. K1Ln “for Dryinc Brewers’ Grains, &c., 


H. E. 
ittin, Swindon. 
5033. Fastentncs for Boxes, &c.f T. Burns and J. 8. 
Dumbell, London. 


5034. Diat Puates for Cirockxs, Wartcnes, &., A. 
Nisbett, — 
5035. opens BAps of Carrisces, J. G. Harrison, 


5036. rome Suow Case, E. B. Cox, London. 

5037. Face-pLates, A. Malpas, Birmingham. 

5038. Lamps, W. Stobbs and E. L. White, London. 

5039. GrinpiInc CrrcuLAR MILLING or other CUTTERs, 
Hi. Lindley, London. 

5040. Taps, Cocks, and Vatves, W. H. Rodley and J. 
Puttrell, Sheffield. 

5041, VENTILATING Buripines, T. 8. Howie, London. 

5042. WATER-WASTE PREVENTING CISTERNS, &c., J. 
Howlett and T. Panario, London. 

5043. CoMBINED PIaANOFORTE, HARMONIUM, and AMERI- 
CAN ORGAN, CU. F. Cullum, London. 

5044. Srorine Force, B. W. Maughan, London. 

5045. GaLvanic Batrenrtes, T. J. Jones, London, 

5046. Steer, L. A. Groth.—(Z, Foanre Luxemburg.) 

5047. AcruaTING ;MecHaNisM for JEWELLERY, L. A. 
Groth.—(H. and G. Gaenslenn, Germany.) 

4048. Lockinc Mxcuanism for Saree, 2 Walker and 
H. B. Worsey, London. 

5049. Cockine MecuanisM of DRop-DOWN SMALL-ARMS, 
J. — jun., and F. J, Penn, London. 

5050. rs for BurNinc Minera O11s, J. Thomas, 
a 


5051. Cartouch Box, J. C. Mewburn.—(A. Beer, 
France.)—14th February, 1885. 

5052. Propucine Pictures by PHorocrapny, J. C. 
Mewburn.—(ZL. J. H. Celleries, France.) 

bag Hancers or CaRRIERS for SHartine, M. Finney, 

ndon. 

5054. Trenaits for Securinc Rartway Cuarrs to the 
Sieerers, W. Cannon, London 

5055. ApsustTINnG the Tension of "WIRES of Pianos, &c., 
W. 8. Naylor, London. 

5056. Cuurns, F. T. Morrelle, J. H. Redstone, and J. 
A. Obermiller, London. 

5057. Maps and Sun Dan. H. J. Haddan.—(J. Adler, 


Saxony.) 
5058. VeortLadma Boots, H. J. Haddan.—({B. Tesch, 


Saxony.) 

5059. Winpow Fastener, H. J. Haddan.(W. M. 
Hansen and J. C, P. Denmark.) 

5060. OPENING and CLosine Sasues, &c., H. Pearce, 
London. 

5061. ELectrro-maGnets, D. L. Landon London, 

5062. CoaL- a A. G. Brams, 

5063. Lamps, E. Hippingille’ Lo 

5064, MURIATE “of AmMonia and fon A. A. Croll, 
London. 

5065. Water Meters, H. A. Fleuss, London. 

6066. PerMANENT Way of Raitways, W. H. Lindsay, 
London. 

5067. AUTOMATICALLY CoLLEcTiNe the Batts from the 
Pocxets of Bittiarp Tasirs, H. Harvey, London. 
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5068. Cocks for Borrizs, W. R. Lake.—(@. Jockin, 
Belgium.) 
24th April, 1885. 
5069. Szconpary Batreriss, G. E. oy Stafford. 
5070. Drivine and Ripine Res, E. W. Gough, Blox- 


wich. 
5071. CurLinc-rron Hoipers, T. ton, Darwen, 
5072. Rartway Siena Lamps, P. Ric! , Halifax, 
5073. Gaver for the Permanent Way of Rartways, P. 
Rickard, Halifax. 
i; Actuatine Rartway Ostuse Swrrce Crossinas, 


. . Halifax. 
5075. Meratuic Tanoe for Woop Waes.s, O. 8. Evans, 
Brierley Hill. 
5076, Tuxnve Orcas Reeps, W. Kempe, Leeds. 
5077. Frrrine Feet on CHAMBER Pals, &c., E. Priest, 


Wolverhampton. 
5078. yoy and BassINETTES, J. E. Fitz- 


gerald, 
5079. Looms for WEAVING, D. Leggett and W. Ackroyd, 
5080. Perropic Warerine, &c., J. Enright, London. 
5081. Sprnpies of Rive Sprynine Macurnes, B. Fallow:, 
Manchester. 
= Envevorss, J. Fielding, Manchester. 
5083. Auromatic Grip Vice, J. Barlow, i. 
5084. Sarety Raitway CaRriacEs, J. ond, 
Liverpool. 
5085. Steam Enotes, F. W. Crohn, London. 
—_ Crecutak Staircases, W. W. “Taylor, Ripon. 
. Eprcyctorpat Ciocks and Wartcues, W. W. 
et Ripon. 
5088. Fisninc and other Nets, A. J. Allan, oe". 
5089. Horseshoe Nats, R. O. Grischotti.—(A. 
Prykman, Sweden.) 
5090. Anconotic Beveraces, J. H. Loder, Nether- 


lands. 
5091. Draw Tusss, J. Lea and J. y, London. 
5092. a the Votume of the Biast in Con- 
verters, W. E. Wynne.—({H. W. Oliver, jun., and 


mS P. Witherow, United States. 
Prorectixa Licutyinc Conpuctors, T. Massing- 


= 
—. TILE Heanras, 8. B. a. London. 
NT ee ee soe Pitz Fasrics, J. Hallworth 


and Roger, Lond: 
=p. Der Swarts, iy Holgate and J. B. Holgate, 


on. 
5097. Deep eg Crosets, 8. Jackson, Halifax. 
J. Collins and C. Brearley, "Halifax. 
5099. ~ grt the Wrappers for Exve.opes, &c., H. 
ion. 


5100. Srretcuine Trousers, &c.,T 8. Howie, London. 
~~ oars apa Movement, H. Agar, Worcester 


5102. Parr or Picment, H. W. Smith, London. 

5108. Repropuction of Encravinos, &c., G. F. Red- 
fern.{P. B. de St. Florent, France.) 

5104. Sarery Bicycies, H. Smith, London. 

5105. Dress Fasrenines, G. T. Evans, London. 

5106. Suppurnc or Mopiryinc Liczr, A. J. Littleton, 


Sy 

5107. LicuTine and Heatine by Perro.evm, &c., Orns, 
8. Hallett, London. 

5108. ComBINED oy, and Manote, M. Burtt.—(N. 


Torkilsen, Ne y-) 
5109. Suevt Toon, | &. Williamson, Lond: 
5110. Rerarprne and ResTaRTine Suapenns, AJ. 


Parker, London. 
sul, Tax and Locomotive Steam Encives, T. Green, 
ion. 
a ~~ eee Frre-crates to Fives, J. Bonny, 
ndon. 
a Looms, J. Poole and H. Aldwinckle, 


ion. 

5114. Parauet Vice, J. Parkinson, London. 

5115. Paper Baas, T. — London, 

5116. Hanp Lamps, &., C. Barton and W. W. Popple- 
well, London. 


5117. TeLePHonic Apparatus, R. Theiler, London. 
5118. Axgriat Navigation, A. C. Henderson. — (B. 


Bontems ) 

5119. MaTBEMaTICAL DRawINe InstrUMENT, I. Beutel- 
rock and H. v. Seilern, London. 

5120. Evecrropes for SECONDARY Batrerigs, M. H. 
Hurrell, London. 

3 Preventinc the Racrya of Marine Encines, 

P. M. Justice.—(B. J. Lape a States.) 

5122, Wak Sarr, T. Cornish and B. Finch, London. 

5123. Excitine the Fre.p MaGNets of SkRIES-wouND 
Dynamo Macurngs, W. H. Allen, R. Wright, and G. 
Karp, London. 

5124. Borrie Stoppers, H. J. Haddan —{4. Cubat, 


France. 
5125. Umprecias and Parasois, H. J. Haddan.—(Cc. 
A. M. Kremer, ye 
5126. Transmission of Rotatory Motion, J. Harris, 
= Sream Borters, W. Y. Fleming and P. Ferguson, 
5128. SROIDERING Macurivgs, 8. Louis.—({ Messrs. 
Dognin and Co., France.) 
5129. PARALLEL Vices, &c., R. P. Strachan and G. 


Henshaw, London. 
5130. Gass Borries, H. Codd, London. 


25th April, 1885. 
5131. Moron for WasHine Macuryes, H. G. D. Ashley, 


im, 

~~ Reep Key Musica, Instruments, E. C. Griffin, 

5133. SrrercHmsc Lawy-tewnis Nets, G. L. Scott, 
Manchester. 


5134. Stop Motions for Wrxprne, &c., Frames, A. H. 
Dixon and W. J. 

5185. Sportrsc Guys, W. Ford, Birmingham. 

5136. MetaLiic Bepsteaps, E. "Billington, jun., Liver- 


5137. Wuxpow Fastener, R. W. Roberts, Anglesey. 
5138. Reparrine Metaiic Bepsreaps, W. Struthers, 


go 
5139. Woop Cures fer Letters, F. W. Brampton, Bir- 


5140, DLED Inow and Sree, J. Gi , London. 
5141. Acruatine JacquaRD Macuines, W. Hardaker, 


London. 

5142. Fryers for Sprxninc, &c., Fisres, A. W. J. 
Morris, Halifax. 

5143, ELEcTRic ARC —_ F. Fenton, London. 

5144, SaretSrvps, 8. P. Spray, London. 

5145. Mazinc Niout SicHTs, &c., for Guns, C. W. 
Heaton and T. Bolas, London. 

5146. Fire-sars for FURNACES, T. 8. Dobson and A. 
Murfet, London. 


et, 
5147. Evecrric Arc Lamps, J. G. Statter, London. 
sues. WEIRS and | ene A. W. L. Reddie.—(M. D. 
, and W. von Kopal, 


y— is 

5149. ee the Freep Water for Steam Boiers, 
H. E. Newton.—{A. L. G. a Germany. 

4 Govenxor for Marixe ENGINEs, @ Burnett, 


5151. Pumps, J. W. H. Gray, London. 

5152. Boots and Sxogs, L. and J. Haylock, London. 
5153. TreatTwent of Excreta, J. Hewes, 

5 ,  egemeed Currinc Pitz Faprics, J. J. Mann, 


5155. Haviine mm Fiseinc Lives, G. W. Murray, 





iw. 
5156. Sprxnine, &c., Frsrous Mareriazs, 8. A. Luke, 
ion. 
5157. SusPexprinc and Winning OHRONOMETERS, V. 
jon. 
5158. DRuM TAMBOURINE, C. ones Man: 


chester. 
5159. Jorst for Rattway Ratts, W. R. Lake.—{J. 
nit France.) 
60. SAIL Hank, J. Lapthorn, Greenock. 
27th April, 1885 
5161. APPLYING AUTOMATIC emeenete the SrrapPpPine 


. Morrow of Mutes and Twnvers, 8, Broadbent and L. 
Bamford, Oldham, 





am. | —-. and Trxe Cuarmy Harrow, P, J. Pafrmiter, 


5163, a Macuings, G. bmg Keighley. 
5164. OrnpNaNncE and CARTRIDGEs, Tranter, Bir- 


5165. Eastty Transpostnc the Key of Mosic PLayep 
on any Musica InsTRUMENT, E. Inchbold and C. W. 


Richardson, London. 
- Warne and Coo.ine Buitprnes, &c., J, King, 


5167. Compinep HanpLe and NaMe-p.ate for Doors, 
E. Kent, London. 

5168. Har Fevtine and Sizine Macuine, T. Long- 
shaw, London. 

5169. Meratuio Fence, G. Q. Adams, New York. 

5170. Prayine Carns, J. Farwell, London. 

5171. Fuzer Keyvess Watcues, F. J. ey London. 

5 72. Warcnss, C. R. Fitt, Old Charlto: 

5173. Sarery BorrLe OPENER, &c., W. i. Mansfeld, 
London. 

5174. Recorprne Apparatus for Stream Enornes, J. B. 
Moscrop, London. 

5175. gq + &c., Barns, W. M. Brown and H. 


mn, lax. 
5176. ORGAN PEDAL ATTACHMENTS, &c., J. Ainsworth, 
Halifax. 


5177. Strincinc Lawn-Tennis Bats, W. D. Nightin- 
gale, London. 

5178. Fumicator, A. E. Hubert, London. 

5179. Fumicatine and Disinrectrne Composition, A. 
E. Hubert, London. 

5180. Treatinc PHospHates of Atumina, W. A. Hills, 
London. 

5181. Instantanzous Suutrers for PHorocrapay, G. 

. Grimston, Greenwic 

5182. Frepine ws to Macutnes, W. Richardson 
and J. Fidler, Manchester. 

5183. PortaBLe DIsiINFECTING Sees A. W. L. 
Reddie.—( W. W. Rosenfeld, U.S. 

2m Sarery Linx for Ripisc Sappies, G. Nobes, 


5185. way . A. Rippingille, London. 

5186. Furs, B. B. Mills. (Mf essrs. Fuster, Regens- 
burger, and mi ; Franee. ) 

5187. ILLUMINATING Ties, A. W. Lake.—(T. Hyatt, 
United States. 

5188. Intummatirxc ComBInaTION Tres, A. W. Lake. 
—(T. Hyatt, U.S.) 

5189, Concrete Licuts, A. W. Lake.—(T7. _—_ U.8.) 

5190. ~ pre or Show Carps, A. Martyn, 


5191. Permanevr Way of RAitways, G. F. Redfern.— 
(L. J. B. Lanfrey, France.) 

5192. Fasteners for Drivinc Banps, G. F. Redfern, — 
(4. B. Hauger, France.) 

5193, Sash _Hotpgas, H. H. Lake.—(A. L. Wilkinson, 
United States.) 

5194. Type Warirers, C. R. Blathwayt, London. 

5195. Latcn, C. R. Blathwayt, London. 

5196. ContrRoLtinc Pumpinc Enorines, C. Burnett, 
London. 

5197. Coat Gerrtine, C. Burnett, London. 

5198. Toots for Breakinc vp Coat, C. Burnett, 
London. 

5199. Preventinc the Jamuinc of CarTRIDGEs in 
Macure Guns, H. 8. Maxim, London. 

5200. Orcans, A. Gern, London. 

5201. TransrorMING E.Lectric Currents, C. D. Abel 
—+C. Zipernowski, M. Déri, and 0. T. Blatt % 
Austria.) 

5202. Gatvanic Batreriss, A. Schanschieff, London. 

5203. PortaBLe Hovsss, C. E. Few, London. 

5204. Maxine Prarss, &c., W. don. 

5205. Se RaILway ‘CARRIAGES, T. A. ‘Brockel- 

on. 








SELECTED AMERIOAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette.) 


$13,617. Toot ror Maxine BEeaprncs orn MouLprNes, 
V. Poole and Orlando = Williams, 

Windsor, Vt.—Filed November 28th, 1884. 
Claim.—() In a hand beader, the tool stock per- 
forated centrally for ‘& screw 5 having the tool 
seat around said perf with an 


el nagar Foy = gl ny ee 























right angles te the plane of the seat, as shown, and 
for the purpose described. (?) A hand beader having 
two diametrically opposite handles, an intermediate 
centrally perforated stock with recess Al 
sod srolshiescrer cam, doowe, end for dhrganees 
aroun ‘oration, as shown. e 
set forth. 
$18,007. Testinc Macutxe, Charles C. Miller, Brook- 
lyn, N.Y.—Filed March 17th, 1884. 

Claim.{1) In a testing machine of the kind 

described, the combination, with the holder or clamp 
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— ae t 
be hung on either end of the lever, 

of the laver in ples of the weight pas. and a reservoir 
of ver wi @ reserv 
fnto the sald ae nd f “the 

as and for 

set forth. salty ie a combination, in C) 
of the character oon wii Pre the 


ES 1, connected with th 
gradua “gene Te gm lglg lever J, 


reversible My -4 counterbalance u, 
fing aut substantially as and for the 
aon 


313,704. Pisron Packxinc, Thomas Barber, Flatbush, 
N.Y.—Fuled October 30th, 1884, 


an 


Claim.—The umn. substan’ herein- 
before described, with the re Band follower 
C, of the expanding ring D, oe ees 
wedge-shaped sections a, thong spring d, inclosed thereby 


\ 








at oe Lupee the come, Go cannes oe E, 
w! expanding ring, 
pibesbeneaeuinnn the cing, the oping F 


Tgp yon = ema eae nmmreniameived 
panding ring. 


H on the ex 
$18,893. Tuse Wet, H. knit, Kansas 
of the 


"Frederick 

City, Mo.—Filed November 11th, 1884. 
Claim.—The combination, in a tube well, 

pump cylinder, the check tube provided with a 

smooth surfaced cone near its upper end, the packing 
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and inclined planes, as ccamitelts, 
eee ts cdeele asesitaly Se penen nkte Se 


eee SRR 
ieh Daimler, Cannstadt 
313,92 Gas yen ae - ed Marek so 
ober, bina‘ 
cain Be aX] 1 gas chamber fitted 
be a a 


ie maphiy and an canbe, te gue ph 4 


313,922) 








on aml Cuarxs Mortisinc Macain BE. 


E, 
, 1U.—Filed January pve a 


chain ’ 
tion, with the age bow men frame, endless prem autor 
mounted upon a bar, for driving the chain 


(313,924) 
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cutter, and support for the 
guides bearing against the 


si4gee. Corp Hoiper ror Graix Binpers, Noah 
eae ain _ Ind.—Filed October 22nd, 1883. 


PAY... $3 for th 

dias Wile the ae bation 

hi of the disc, the flange on 
the side of the disc away the knotter being cut 
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rg sar mnie a. 
tnd. the e wu ew wl 
cone, an ing he By jpon Byt 4 pees 


vanes as specified. 
313,896. TarorrLe Vatve Lever, Allison M. Stick- 
‘atertown, Mass.— Filed May 26: 


with springs and planes 

in the chamber, substantially as set forth, with the 
said throttle lever L and the curved arm B, 

through such block, and with the headed slide F, the 








auxil lever E, and the spring H 
ent uoslied to the é 
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STEAM ENGINES AT THE INVENTIONS 
EXHIBITION. 
No. I. 

Tue Inventions Exhibition was opened on Monday by 
the Prince and Princess of Wales with all proper form and 
ceremony. As usual, exhibitors had left a great deal to be 
done nearly at the last moment, It was done, however, 
and the Exhibition was more complete on Monday than 
any of its predecessors on their opening days. It is to be 
hoped, however, that not a little remains to be effected. For 
some cause there are large spaces in the buildings com- 
uae empty, noi so much as a packing-case being visible. 

e presume that these will be filled aftimately ; the effect 
at present is dreary and deplorable. The Middle, South,and 
North Courts, the Central Gallery devoted to music, and 
some other departments, leave nothing to be desired ; yet the 
effect is, on the whole, in a sense disappointing. Perhaps too 
much was expected. It was intended that the Exhibition 
should bring before the public examples of the work done 
by the great inventive power of the nation; but either the 
inventive power of the nation has achieved less than was 
imagined, or the Exhibition has failed to attract exhibitors. 
Possibly the truth lies between the two. It is one thing, 
moreover, to invent; another thing to get the public to 
believe in the value of the invention, or manufacturers to 
take the invention up, and spend money on it. All this, 
however, is in the nature of a digression from the main 
object of this article, which is intended to tell our readers 
something about the steam engines exhibited. 

These are comparatively few in number. . The largest is 
a horizontal, in the West Central Gallery—America—by 
Messrs. Hick, Hargreaves, and Co., of which we shall 
have more to say. Itisafine engine, with modified Corliss 
valves. The cylinder is 20in. diameter, 4ft. stroke, makin 
60 revolutions. The fly-wheel is grooved for ropes, an 
the engine drives a long overhead shaft, giving motion to 
machinery which does not nearly load it. At the end 
of the North Court, not far from where the bakeries 
stood last year, is a compound engine by Messrs. Galloway. 
The high-pressure cylinder, 14in. diameter, is put over the 
low-pressure, 24in. diameter, which is horizontal, while the 
small cylinder is inclined, so that one overhung crank 
answers for both cylinders. The stroke is 3ft.; revolutions, 
75. This engine drives a line of shafting running overhead 
along the gallery, and is supplied with steam by three large 
Galloway aun which provide enough for it and for 
several other engines in the main . The two 
engines just named, the Galloway engine which drove the 
machines in the West Gallery last year, and Messrs. Davey, 
Paxman, and'Co.’s engines in the electric light shed, are 
the largest engines in the place.. 

The most prominent feature seen on first entering the 
building from Exhibition-road is the exhibit of the English 
War bs ary wa which we have fully described in another 
page. Just > eae this is Mr. Webb’s compound loco- 
motive, the jioness of Stafford. We have already 

ublished very complete sectional diagrams of the first of 
Mr. Webb’s compound engines, These were, however, 
found to be not quite powerful enough to work the 
northern section of the London and North-Western Rail- 
way, so Mr. Webb desi anew and more powerful type, 
the first of which, the dnought, attracted a — deal 
of attention last year when the members of the Iron and 
Steel Institute visited Crewe. The Machioness of Stafford 
is similar in all respects tothe Dreadnought. An elevation 
of this engine will be found on page 352, while the front 
end view on page 349 gives an excellent idea of the unusual 
me presented by the enormous low-pressure cylinder 
filling up the whole space between the frames. This type 
of engine has larger grates than any other on the line. 
The engine has two high-pressure cylinders, 14in. diameter 
and 24in. stroke, attached to the outside frame plates 
between the middle and leading wheels, the connecting 
rods working on to the crank pins in the trailing wheels, 
and one low-pressure cylinder 30in. diameter and 24in. 
stroke, placed between the main frames at the front end 
of the engine, the connecting rod being attached to the 
single throw crank of the middle pair of wheels. The 
driving wheels in each case are 6ft. 3in. diameter. The 
steam is i 9 from a regulator in the dome to a T pi 
on the smoke-box tube plate, and thence by two 3in. 
copper pipes, down each side of the smoke-box through the 
cross back plate of the low-pressure cylinder, and between 
the frames to the high-pressure cylinders. The exhaust 
steam is returned by two din. pipes running parallel with 
the others into the smoke-box, and each pipe is carried 
round the inside of the smoke-box and enters the low- 
pressure steam chest on the opposite side. Thus the pipes 
themselves are of sufficient capacity to act asa steam re- 
ceiver, and being placed in the manner described, the exhaust 
steam is to some extent superheated by the waste gas in the 
smoke-box. The final exhaust escapes on either side of the 
low-pressure steam chest, and thence into the chimney in 
the usual way, with this difference, that there is onl 
half the number of blasts to urge the fire compared wit 
the ordinary engines, and yet the engine steams very 
freely with the blast nozzle the same diameter as in the 
ordi engines. Arrangement is also made so that 
steam direct from the boiler can be admitted to the low- 
pressure cylinder for use when starting, but a relief valve 
is applied in connection with the steam chest, so that the 
ag may never exceed about half that carried in the 
iler. The valve gear is Joy’s, which does away with all 
excentric rods, and considerably reduces the number and 
weight of the working parts. The reversing is effected b 
an arrangement recently designed by Mr. Webb, by whic 
both the high and low-pressure engines can be reversed 
simultaneously. This was specially designed to enable the 
driver to reverse both high and low-pressure engines at 
the same time, by means of a single screw and wheel 
The gear consists of a cast iron bracket, in which is carried 
a long malleable cast nut, screwed for the greater portion 
of its length with a quick threaded screw. On the front 
end of the screw is a double-ended lever, free to turn on 
its centre, as in the accompanying sketch. To the upper 











end is attached the long rod leading to the reversing shaft 
of the low-pressure engine, and to the lower end, the long 
rod leading to the reversing 
n (openouenessune shaft of the high-pressure 
wae bs engine, or vice versd. To 
J each end of the double- 
orien pressure ended lever, and to one 
: sidé of it, are fixed slidin 
guides, which work in the main casting, and are secur 
In position by means of a cast iron cover plate. This 
plate is made sufficiently long to form a support for 
the guides and the screw, when the latter is at the full 
length of the stroke. The top edge of the upper guide is 
notched or serrated, and a loose block, with correspondin 
notches, is inserted in an opening in the casting, throug 
which it can be pressed down on the guides by means of 
an excentric, or wedge and lever, thus holding it 
firmly in position; or the block may be held tight by a 
screw in the ordinary way. The lower guide bar is ieft 
in on both edges, but a plain block is pressed against 
its lower surface by means of a lever, screw, and wheel, so 
that it can be held in any position with varying amount of 
friction. Attached to each of the guides, and workin 
through slots in the cover plate, are indicator figures, whic 
show at a glance the degree of expansion to which the 
engine is working. The 0 also serve to act as stops for 
the reversing screw. The working of the gear is as follows: 
—When both engines are in full gear, and it is necessary to 
cut off steam at an earlier portion of the stroke in the high- 
ssure engine, let ussay, the guide of the low-pressure engine 
is made fast by pressing down the block on the top edge, 
then the guide for the high-pressure engine is released, and 
the screw acting on the centre pin of the double-ended 
lever can be made to move the rod in either direction until 
the degree of expansion is obtained. The low-pressure 
engine can be treated in the same manner by jamming the 
lower guide, leaving the upper guide free to be acted upon 
by the screw, as in the case of the high-pressure engine. 
By this arrangement both engines can be reversed at the 
same time, ma also can be worked independently of each 
other for the purpose of expansion. One of the features 
in this class of engines is the adoption of a boiler in 
which the water space is carried under the fire-grate, so 
avoiding the necessity of a solid foundation ring. The 
fire-box tube plate is arranged so that it can be _- out 
and replaced i a new one without disturbing any other 
part of the fire-box. The leading axle of the engine is 
fitted with Mr. Webb’s improved form of radial box, 
which allows a lateral movement of 1jin. on each side of the 
centre line, the movement being controlled by a central 
spring arrangement, which has been extensively adopted, 
not only for engines, but also for the new carriage stock 
now being made for the London and North-Western Rail- 
way Company, of which a model is exhibited, fitted with 
the radial gear referred to. The objects to be attained for 
which the compounds were expressly designed, were the 
greater economy in the consumption of fuel, and the doing 
away with coupling rods and the double throw crank, at 
the same time retaining the advantage of the weights on 
two pair of wheels for adhesion, without the necessity of 
coupling them. It will be seen that the arrangement of 
this system allows the high and low-pressure engines to 
work independently of each other, so that it is not neces- 
sary that the two pair of driving wheels should be of the 
same diameter, while the disposition of the cylinders 
practically balances the engine and enables it to run 
steady at very high speeds. The commercial results 
obtained with the compound engines on this system, up to 
the present time, have been, we are informed, very satis- 
factory, and have shown to great advantage in the case of 
one of the ordinary type of Metropolitan engines working 
on the District Railway, which was converted into a com- 
pound about twelve months ago. This engine has run over 
34,000 miles, the average consumption of coal being, we are 
told, 23°5 1b. per mile, including the usual allowance made for 
raising steam ; the average consumption of the same type of 
engine non-compound is 31°41b. per mile, when doing similar 
work, thus showing a very considerable economy in favour 
of the compound, while the necessity of the frequent 
starting sak stopping of the trains has proved to be no 
detriment to the engine. 

The dimensions of the Marchioness of Stafford will be 
found on page 350. 

Messrs. Manning and Wardle, of Leeds, show a small 
locomotive fitted with Parnell’s valve . It will be 
remembered, no doubt, that Mr. Parnell is the inventor 
of a very ingenious and successful rock drill, in which the 
valve is actuated by the compressed air working the drill. 
This system has been applied by Mr. Parnell to the engine 
in question. Mr. Parnell for the present withholds 
information concerning it, we presume with a view to the 
—— of foreign patents. 

ose to this engine are two steam tram-car engines, one 
by Messrs. Merryweather and Sons, the other a Wil- 
kinson engine. We have not found any other examples 
of on iad locomotives in the building other than those 
named. 

We have already stated that some examples of what are 
now come to be known as high- ines will be at 
work in the electric light shed. e use the future term 
still, for some of them have not yet arrived, and some are 
not yet in pe. By high-spedi engines we mean engines 
of the single-acting type capable of running at any high 
velocities, such as 500 or 600 revolutions per minute. A 

many years have elapsed since we pointed out in this 
ournal that if a high-speed reciprocating engine was to 
he successful it must be single-acting. At the time we 
wrote oe pe ig Fe in agar _ our 
suggestion bore ruit, now types of single-acting 
pa can be counted by the dozen. One of the engines 














for the electric light shed is Parsons’ patent, invented and, 
‘  sasesag ‘on. R. C. Parsons, son of the late Lord 


of great telescope fame. Mr. Parsons’ engine is 
manufactured by Messrs. Kitson, of Leeds, and is in 
considerable use. Externally it is not a pretty machine; 
but we may let this Its construction will be fully 
understood, we think, with the aid of the engravings on 





page 353, and the following description :—Fig. 1 is a top 
view, Fig. 2 a sectional elevation, Fig. 3 an end view, and 
Fig. 4 diagrams illustrating the mode of action of the 
engine. hen a circle of any dimension is made to roll 
inside a circle of double the diameter, every point in the 
circumference of the smaller circle describes a straight 
line, which is a diameter of the smaller circle; points at 
right angles to each other—that is to say, 90 deg. < ap 
will describe lines at right angles to each other. In the 
Parsons engine the outed are fixed in a frame, and 
they are free to rotate round a central axis H, while the 
grank on which the pistons act rotates round the centre G. 
Each engine has four single-acting cylinders, placed in 
pairs at right angles to each, other and cast in one with a 
circular casing fitted with trunnion bearings, which are 
really excentric to the crank shaft, as shown in Fig. 2. 
The crank axle has two cranks, placed opposite to each 
other, and is free to rotate between the cylinders; but its 
axis is, as we have said, excentric to that on which the 
cylinders revolve by a distance equal to the throw of the 
crank. Each pair of pistons are bolted together in the 
centre by two bolts, one at either side of the crank-pin 
bearing, and there are no connecting-rods. The steam 
is distributed by a cylindrical valve; it works on the 
face of the cylindrical casting which carries the cylinders. 
It is contained within a ring which is bolted to the cylin- 
ders, and into which the high-pressure steam is admitted 
through the trunnion and passages formed in the cylinder 
casing between the admission ports to the cylinders. The 
back of the valve is made steam-tight by means of a piston 
ring, which is kept up to the face of the ring by the 
pressure of the steam. The diameter of this ring is such 
as to nearly balance the pressure of the valve on the 
cylinder face. The valve is held in position, but is free to 
rotate within the bridle, which is capable of keeping the 
axis of the valve more or less excentric to that of the axis 
of the cylinder casing. It is,thus evident, as the cylinders 
rotate, the valve admits to each in its turn the high- 
ressure steam contained within the ring, and exhausts 
it from its inner edge, similar to an ordinary slide valve. 
In order to vary the admission of the steam, or reverse the 
engine, it is only necessary to move the valve more or less 
excentrically on either side of the axis of the cylinder 
casing ; this movement is effected by the hand-wheel shown. 
To ensure the protection of the working parts from injury 
and from dirt, they are all enclosed within a casing, which 
enables a most perfect system of lubrication to be adopted. 
The engine is fitted with a small pump, which injects a 
stream of oil through the pipes to all the working parts. 
When the oil escapes it falls down to the bottom of the 
casing, to be again drawn in by the pump. As the oil 
becomes mixed with a small quantity of condensed water, 
the bottom of the tank, formed to act as a separator, allows 
the water—which, owing to its density, falls to the bottom 
—to drain away throligh a passage, whilst the oil, which 
rises to the top, is drawn in by the pump. The centre of 
gravity of each pair of pistons is at the centre of its crank 
pin bearing, and each pair is equal in weight to the other 
air; consequently they rotate with the crank axle asa 
alanced system. The valve, cylinders, and cylinder casing 
are also balanced about their own axes. The engine, there- 
fore, when at a speed of 1200 or 1500 revolutions per minute, 
is quite steady, and requires no foundations or fixing. The 
engines are fitted with a very sensitive governor, so that the 
speed is uniformly maintained under varying conditions. 
mpared with the ordinary type of engine, that which 
we have just described is not an economical machine, for 
it uses 40 lb. of steam per indicated horse-power per hour ; 
but it is in all probability quite as economical as any other 
of the high-speed engines under. consideration. Indéed, 
economy in such engines is of comparatively small import- 
ance, what is wanted being a machine which will run 
at a tremendous speed for long periods without making a 
noise or breaking down. 

The Coalbrookdale Company shows the “electric” 
engine—Elwell and Parker’s patent. This is an extremely 
simple little engine. It is single-acting, with a piston 
slide valve, and is sold at a very moderate price. Its sim- 
plicity of construction renders special description entirely 
unnecessary. It was fully illustrated in our impression for 
October 24th, 1884. 

Pursuing our way down the main gallery, we find the 
Wheelock ine, which we illustrate on 348, con- 
structed by Messrs. D. Adamson and Co. It is a very 
highly finished engine and is shown in_ motion, 
po it has no machinery to drive. The Wheelock 
engine has long been known at this side of the Atlantic, 
and an extremely beautiful example of the type was shown 
at Paris in 1878. The gear adopted by r. Adamson 
differs in several respects from that of the Paris engine. 
The construction of the machine will be readily understood 
from our engraving. 

Referring to the illustrations, it will be seen that instead 
of slide valves four semi-rotative valves below the cylinder 
are employed. The long spindle main valves A are dis- 
tributing valves. The cut-off valves B are placed 
immediately behind the main valves; thus when the valves 
are opened to exhaust, before steam can pass into the 
exhaust pipe, it must leak past both the cut-off and main 
valve faces, a contingency most remote. The main valves 
are worked directly from the excentric rod K by levers L 
keyed upon the valve spindles. The cut-off valves are 
actuated through the bell-crank levers M, keyed to the 
spindles by a positive motion obtained from the stirrup 
link T attached to the lever LL by a pin, the stirrup 
link riding on a loose sleeve. On the underside of the 
wpeet eee the stirrup link is fixed a hardened steel catch 

te which, by the reciprocating motion of the levers 
i, is made to en with a hardened steel block at S on 
the arm of the Git crenk levers M, and thus the cut-off 
valves are opened. When the point of cut-off is reached, 
the valves are closed by the balance weights N attached to 
the lower arm of the bell-crank levers M, the action of the 
weights being quickened by spiral springs, shown attached 
to the lower part of the same. The lower ends of these 
weights are bored out, and drop nearly air-tight on to fixed 
pistons, so that a dash-pot action is secured. The point of 
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cut-off is determined by 
tappets or cams P on the 
loose sleeves, moving freely 
on the end of a steel bush. 
Behind the bell-crank levers 
M, on the lower side of the 
sleeve, is a lever Q, con- 
nected directly with the go- 
vernor by means of a coupling 
rod, so that the slightest 
variation in the action of the 
governor moves round the 
sleeves, so altering the posi- 
tion of the tappets P in rela- 
tion to the stirrup links T, 
and changing the point at 
which these are released from 
contact with the trip blocks at 
S, which is the point at which 
cut-off is effected. The drag 
pins are made slightly ex- 
centric, so that the cut-off 
valves at each end of the 
cylinder may be regulated to 
precisely the same point of 
action. In regulating the 
speed of the engine, the go- 
vernor is fixed at mid lift, 
so that should any accident 
happen, such as the driving 
gear or belt giving way, the 
std is free to drop to its 
owest position, bringing into 
operation the tappets on 
the loose sleeves, by which 
the stirrup links T are pre- 
vented from catching the 


trip blocks S, the cut-off & 


valves are closed, and, steam 
being shut off, the engine is 
stopped. The governor is of 
the loaded parabolic high- 
speed type, sensitive, and 
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acting directly on the cut-off 
valves at the least variation 
in speed of theengine. Both 
valves A and B are suspended 
and carried by the hardened 
steel spindles and bushes. 
The spindles are securely 
keyed to the valves, and have 
collars on their inner end 
close up to the valve. Sym- 
metrical with these col 
are steel bushes, ground a 
steam-tight fit into the front 
valve chest bonnets, both 
collars and bushes being 

und to a true valve face, 
and being thoroughly har- 
dened, forming a frictionless 
joint. At the rear end of 
valves, and secured into the 
back bonnets, are similar 
spindles moving in steel 
bushes contained in the 
valves themselves, thus form- 
ing a centre or trunnion for 
the valve and taking the 
weight, the valve faces being 
only in sufficient contact to 
be steam-tight. To regulate 
this contact with the greatest 
nicety, the valves and seat- 
ings are taper, allowing of 
end adjustment in the man- 
ner of a plug tap. 

We have hess a erm 
simple engine, working wii 
very little noise, extremely 
pe made and of neat design, 
and giving a very satisfac- 
tory , em Bi We under- 
stand that Messrs. Adamson 
and Co, have made a con- 
siderable number of these 
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engines, which are giving every satisfaction. We do 
not see why they should do otherwise. The engine, 
we may add, is 25-horse nominal, and would no 
doubt easily indicate 90-horse power or 100-horse power. 
The Wheelock engine got, we may add, the poonat prize 
in 1878 in Paris. 

Messrs. Goodfellow and Mathews, of Hyde, Manchester, 
will show three engines driving Messrs, Siemens’ installa- 
tion for lighting the gardens and fountains. The engines 
are compound tandem triplex, patented by the makers. 

Fig. 1 isa longitudinal section of the engine showing 
the coupling and fly-wheel in section, and the Siemens 
dynamo, a B* machine, in elevation. Fig. 2 is a cross 
section of the engine, partly through cylinders and partly 
through valve-boxes. Fig. 3 is an end elevation of the 
engine on the valve box side. 

The high-pressure cylinders are 9in. diameter, and the 
peg sig 1 cylinders 18in. diameter, the effective surface 
of the latter being the annular area between the two 
circles ; the ratio between the pistons is therefore as 1 to 
3. The stroke of the engine is 10}in., and working speed 
320 revolutions per minute, representing a mean piston speed 
of 560ft. per minute. The valves B C in Figs, 1 and 2 are 
5in. diameter, have atravelof 4in., and arearranged to cutoff 
at about five-tenths of the stroke; the steam is consequently 
—taking clearances into account—expanded about five 
times, The crosshead pins C R are 3}in. diameter, 6in. 
long in the bearings; the crank pin C P is 5$in. diameter, 
9in. long; the crank shaft, which is of best mild steel, is 
5in. diameter in the body, with bearings 24in. long on the 
driving side CS and 16in. long on excentric side C S'. 
The pistons, crosshead pins, and crank pin liners are of 
hard phosphor bronze; the connecting-rods are of mild 
steel, rectangular in section, 2ft. 6in. long centre to centre ; 
the bearing surface of the connecting-rod on the crank 
pin is about 35 square inches. The pistons, connecting- 
rods, &c., are balanced as shown at BW. ‘The steam 
branch 8 is 3tin. diameter; to the flange is bolted the 
combined stop and throttle valve V—Figs. 1 and 3— 
regulated direct by a Pickering high-speed governor; the 
steam passage PP supplies the three high-pressure 
cylinders with steam; R R represents the receiver which 
is common to the three cylinders; and E X is the exhaust 

from the low-pressure cylindersto the atmosphere 
or condenser, as the case may be. Steam is introduced to 
the valve chambers through the ports K K ; S P are the 
steam ports of the high-pressure cylinders ; through R P 
the exhaust steam from the high-pressure cylinders 
passes to the receiver; SP' are the steam ports of 
the low-pressure cylinders, and the exhaust steam 
from the low-pressure cylinders passes through E P to the 
common exit EX. The valves are of phosphor bronze, 
with steel spring rings and stop bits; D D represent the 
steel valvocpindion, 6s which the valves are secured by lock- 
nuts, The lower Fig. 1—of the valve spindle is 
enlarged to the diameter of the valve liner, and is fitted 
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with a phosphor bronze pin of ample bearing surface ; this 
upper valve spindle is hollow, as shown in Fig. 1, for pur- 
poses of lubrication. It will be observed that the top 
piston also has a passage through the prolongation P R, 
through which the crosshead pin receives its supply of 
lubricant. The two oil cups G and G' are pant from 
the automatic sight-feed lubricator shown in Fig. 3. A 
third branch on the lubricator leads to the steam pipe 
immediately above the stop valve. The excentric rods are 
of steel, rectangular in section; the upper rod’ is cottered 
to the phosphor bronze excentric clip, while the two 
diagonal rods D R are jointed as shown in Fig.2. In 
addition to the means of lubrication already mentioned, 
the crank shaft has a spiral groove cut in it, along which 
the lubricant is conducted over the whole length of the 
journals to the centre chamber, the crank pin being thus 
efficiently lubricated; the crank pin receives a further 
supply from the lubricator at the end of the crank shaft, 
which is bored through its entire length. 

The construction of the patent flexible coupling will be 
readily understood from the section in Fig. 1. On each 
half coupling four prongs PG are cast; these are 
enveloped by a leather ring formed of a series of links 
jointed to each other. Any inequality in the wear or 
setting of the respective shafts is thus provided for with- 
out strain on the bearings. The. fly-wheel, which also 
forms a casing for the coupling, is 5ft. diameter. 

The engines are so arranged that each part may be got 
at and examined with the greatest ease, and: through the 
two side doors on the casing the working of the internal 
parts may be seen. Each engine is calculated to indicate 
200-horse power with a boiler pressure of 120 Ib. per square 
inch, representing a total of 600 indicated horse-power, or 
500-horse power given off by the three engines. The 
compactness of these engines is seen from the fact that the 
total space occupied by the engines and dynamos for this 
electric installation does not exceed 400 square feet with 
a maximum head room of 10ft. 6in. above the foundation 
level. The general arrangement of the plant shows clearly 
the relative positions of the engines, dynamos, and boilers; 
the latter, which are of the water-tube type, made by the 
Babcock and Wilcox Company, are placed in close proxi- 
mity to the engines. The dynamos are so arranged that 
any two of the set may be used, the third machine being a 
spare one. 

Besides these engines, Messrs. Greenwood and Batley, 
of Leeds; Messrs. Alley and Maclellan, of G w; and 
Deakin and Parker, of Manchester, and many other firms 
show engines, notices of which we must reserve for a future 
occasion. 








THE INVENTIONS EXHIBITION—COMPOUND 
LOCOMOTIVE, L. AND N. W. RAILWAY. 
ABOVE we give two end views of the compound locomo- 
tive Marchioness of Stafford, exhibited by Mr. Webb, to 
which we have referred at some length in another page 
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and we now give the following particulars of this engine 
which Mr. Webb has courteously supplied to us, ey 
are certain to prove interesting to a great many of 
our readers:—The boiler shell, frame plates, axles, 
tires, pistons and connecting-rods are of steel; inside 
fire-box of copper, and tubes of brass. The smoke- 
box tube plate is steel. The axle-box guides are cast iron, 
except for the leading axle, which is fitted with a radial 
axle-box, the guides for which are steel — stretching 
across from frame to frame. The axle-boxes are of cast 
iron in each case, with the brasses fitted in. The leading 
wheels of the engine are cast steel, the others wrought ° 
iron, but patterns are now being made to cast them in 
steel. The tender wheels are wrought iron, out of the 
ordinary stock. The stuffing-boxes were arranged in the 
first engine for metallic packing, but this not giving satis- 
factory results, has been changed for the ordinary packing 
throughout the engine; the crossheads are of cast steel, the 
wearing surfaces being faced with white metal. The guide 
bars are of wrought steel, not case-hardened. The top 
and side rows of tubes are reduced from 1f{in. to 1}in., so 
as to give more metal between the holes, to prevent the 
plate from cracking, and also to reduce the draught 
through the outer tubes. The “Dreadnought” class of 
engines are being worked at 175 Ib. pressure _ square 
inch. Butt joints, with inside and outside welts, double 
rivetted, are used for the longitudinal joints in the boiler 
shell. The weight of engine, Dreadnought, empty is 
39 tons 10 cwt.. The weight of the same engine in work- 
ing order is 42 tons 10 cwt., distributed as follows:— 
Leading, 12 tons 10 cwt.; low-pressure driving, 15 tons; 
high-pressure ditto, 15 tons; total, 42 tons 10 cwt. The 
tender is the standard 1800-gallon tender, with space for 
five tons of coal. There is nothing special in the design. 
The weight of the tender empty is 12 tonslcwt. The 
number of each class of Mr. Webb’s compounds now in 


use on the London and North-Western Railway is: Thirty 


“Compound ” class, with 6ft. 6in. wheels, and cylinders 
13in. by 24in. and 26in. by 24in. One Metropolitan engine 
converted ; wheels 5ft. 9in., and cylinders same as 6ft. 6in. 
Three “Dreadnought” class, with 6ft. wheels, and cylinders 
l4in. by 24in. and 30in. by 24in. There are seventeen 
others of this t in hand. The compound engines are 
being introduced on to the Western Railway of France; 
Autofagasto Railway,South America ; Oude and Rohilkund 
Railway; Austrian State Railway; San Paulo Railway; 
Buenos Ayres. The Experiment—the first Webb com- 
pound which was built—has run 173,802 miles between 
the dates of February, 1882, and March 20th, 1885. The 
greatest number of miles run by any engine of the “Com- 
pound” class is 95,333, by engine No. 300, from March, 
1883, till March 20th, 1885. The number of miles run 
by the Dreadnought, from September, 1884, to till March 
20th, 1885, is 15,477, with trains averaging twelve vehicles, 
between Crewe and Euston. The aggregate number of 
train miles which have been run up to March 20th, 1885, 
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by the various compound locomotives on the London and 
North-Western way, is 1,826,031. In the early part 
of 1884, one of the ordinary type of Metropolitan side-tank 
condensing engines, working on the District Railway, was 
converted into a compound engine, with two high-pressure 
cylinders 13in. by 24in., and one low-pressure cylinder 
26in. by 24in. It was sent to work on June 4th, 1884, 
and up to March 20th, 1885, it had run 33,014 miles, with 
an average consumption of 23°5 lb. per mile, including 
the usual allowance made for raising steam. The average 
consumption of the same type of engine, non-compound, 
is 31°41b. per mile, when doing similar work, thus showing a 
very considerable economy in fa’ comy system, 
Engine No. 503, the Dread worked the 10 a.m, 
Scotch Express, Euston to on the 19th March, a 
continuous run of 300} miles, with an average load, in- 
cluding engine and tender, of 207 tons; consumption of 
fuel, 29°2 1b. per mile; evaporation of water, 9°49 Ib. of 
water evaporated per pound of coal, The train arrived at 
Rugby two minutes ore time; left six minutes late; 
arrived at Carlisle four minutes before time; went up the 
Shap incline, 5} miles, 1 in 75, in ten minutes; average 
speed up the incline, 33 miles per hour; average running 
time of the train, 44°7 miles per hour. Neither smoke-box 
nor ash-pan was raked out during the journey, nor was 
the fire & wa Weight of ashes in smoke-box on arrival 
at Carlisle, 40} Ib.; ashes in ash-pan, 59}1b. Engine 
steamed freely throughout the journey. Engine No. 504, 
Thunderer, “ Dreadnought” class, worked the 5.5 p.m, 
passenger train, Liverpool to Euston, between Liverpool 
and Crewe, on Friday, March 27th, with a load of eighteen 
vehicles—weight 227 tons 15 ewt,, exclusive of engine and 
tender; including engine and tender, 292 tons 15 cwt. 
The journey from Edge Hill to Crewe was run in forty-five 
minutes; distance, 344 miles—43°4 miles per hour. The 
engine steamed freely throughout the journey. 
Statement showing the Mileage of the various Compound Engines 
from the Date of commencing Regular Work to 31st March, 
1885, inclusive; also the Number of Days Working and the 
Average Miles Run per Day. 
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Be | Regular working. 

ao, _ — -~——- — - — 
of | Name. | Average 
ais Date No. of il 

= . commenced. Mileage. | days. per day. 
66 Experiment April 3, 1882. 174,908 616 284 
300 Compound .. May 2, 1883. 96,132 321 299 
301 . Economist May 15, 1883. 93.875 312 301 
302 Velocipede May 25,1883. 89,715| 816 | 284 
303 i June ~1, 1 90,739 | 308 294 
305 Trentham Aug. — 8, 1883. 83,512 | 236 292 
3u6 | Knowsley . Aug. 16, 1883. 84,104) 311 270 
307 | Victor .. -| Aug. 22, 1883... 85,548 | 313 273 
310 tian .| April 28, 188% 60,594 | 248 244 
311 | R. F. Roberts .| March 28, 1884. 53,016 183 282 
315 ka . .| March 31, 1884.' 54,603 | 314 174 
321 | Servia | April 1, 1884. 52,880} 299 177 
323 | Britannic April 7, 1884 44,049) 255 | 173 
333 | Germanic April 5, 1884.) 53,026 | 295 179 
353 | Oregon | April 13, 1884.) 51,590 | 291 177 
363 | Aurania | April 15, 1884.) 47,225 | 261 181 

’ 
’ 


374 | Emperer.. .. .. | 
503 | Dreadnought., ..' Sept. 29, 1884.) 17,165 59 | 291 





, 

504 | Thunderer .. .. March 20, 1885, 1,350 | 8 168 
508 |Titan .. .. ..| Nov. 7, 1884. 19,484| 43 309 
519 | Shooting Star .., Aug. 29, 1883 76,504 324 236 
520 | Express .. .. ., Aug. 29, 1883, 86,803 314 276 
1102 (Cyclops .. .. ../ July 17, 1884. 32,733 «188 179 
3104 Sunbeam... .. ., July 23, 1884, 36,718 157 234 
1lll Messenger .. .. Aug. 11, 1884. 31,657 174 182 
1113 | Hecate .. .. ..| Aly. 7, 1884. 32,625 164 199 
1115 Snake oo op coi Mg, 36,3004, 27,818 146 190 
3206 {Oeter.: .. .. :.| aie BM, 1888. 83,625 144 234 
1117 | Penguin... .. .. Aug. 21, 1884. $2,212 170 189 
1120 | Apollo -. duly 10, 1834. 37,148 178 209 
2063 | = May 13, 1884, 36,226 218 166 

| 
| Grand totals and average ., ., 1,869,641 7998 234 





This shows that the engines cannot have been very long 
in the shops for repairs, 








THE Merropo.titaN RaiLway.—We learn that Mr. J. J. Han- 
bury has been appointed | tive superintendent of the Metro- 

litan Railway in place of Mr. Joseph Tomlinson, resigned. Mr. 
amen has had a large experience on the Midland Railway, 
having been for some years district locomotive superintendent at 
Leeds, and for the last four years at Kentish Town. 


PADDLE STEAMERS FOR THE NILE.—Towards the close of last 
year Messrs. Yarrow and Co. built for the Government two stern- 
wheel steamers for the Nile expedition. These were sent out in 
pieces, one, the Waterlily, was put together at Alexandria; the 
other was sent above the second cataract and erected at Semneh ; 
this boat was named the Lotus. In consequence of the proved 
suitability of this description of steamer for the Nile, the Govern- 
ment have entrusted Messrs. Yarrow and Co. with an order for 
eight more. Two of these are 120ft. in length by 23ft. beam, and 
draw when light 15in. only. There are three steamers of a length 
of 85ft., by a beam of 18ft., which will draw a little more. These 
five vessels will be mainly used for transport purposes for the con- 
veyance of sick and wounded down the river and of storesup. There 
are also three more which are to be looked upon as the fighting 
boats of the expedition. They are of the same size as the smaller 
boats above alluded to, but will have more draught in consequence of 
the armament which they garry. Three of the steamers were tested 
under steam at Messrs. Yarrow and Co.’s works on the 18th ult. 
On the upper deck is provided a large saloon with sleeping accom- 
modation. The rest of the boat will be provided with stretchers 
hung from the roof for the accommodation of the sick. In the 
forward part of the boat are provided two Nordenfelt guns and also 
two at the stern. On the main deck is provided a steam capstan 
which will be used for hauling the boat over the worst of the 
rapids. Above the upper deck is the pilot house, which, owing to 
its elevated position, enabJes the steersman to obtain an all-round 
view. A model of the Lotus and Waterlily was shown on the 
18th ult., illustrating a plan, suggested by Messrs. Yarrow and Co. 
for indicating the draught of the river some distance ahead. This 
consists of employing two poles about 50ft. long, at the end of which 
are suspended two vertical iron rods, the bottom extremity of which 
comes about one foot below the level of the boat itself. One pole 
projects direct ahead from the port side, and the other from the 
starboard side. Attached to each of these vertical iron rods isa 
wire rope which passes in board, and is connected with the whistle 
on the boiler; and the gear is so arranged that immediately this 
indicator touches a rock or sandbank it instantly causes the steam 
whistle to blow. This plan in the first instance draws the pilot’s 
attention to the fact, and also points out to him on which side of 
the steamer the sandbank or rock exists, so that it gives him warn- 
ing in which direction to steer, The five boats just completed were 
only ordered at the end of February, 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 





CONTINUOUS BRAKES, 

Srr,—The return relating to continuous brakes in use to 31st 
December, 1884, has recently been published, but, unfortunately, 
like its predecessors, it furnishes evidence that at present there is 
no pr t of the adoption of one general system, and that several 
companies are actually continuing the absurd practice of fitting 
rolling stock with inefficient brakes, showing ey that they 
care neither for the safety of their trains nor for the waste of their 
shareholders’ capital. It should be mentioned that the Board of 

considerably improved the form of the return by 
and vehicles which are fitted with brakes complete 
re : ms from those which have “apparatus for 
ing,” or ugh pipes or chains only; the percentage of 
vehicles and mileage on each railway is also valuable information ; 
perhaps in future returns still further details will be given in the 
form of a summary of “failures,” placing the total instances under 
one of the three hedds to which they belong. The followi 
tabulated statement shows the amount of rolling stock fitted an 
unfitted on 3lst December, 1884 :— 
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Total amount of stock returned 
as fitted with brakes which 
appear to comply with the 
conditions of Board of Trade.. 3066 90 10,047! 4087 31,953,436 

Total amount fitted with brakes 
which do not comply with the 

Ee Se 








lll 482 13,005] 3049 21,854,973 
New en, pa | ees, 


Memeneeted} .. 4.°-. .. .. 4749 39,138 
Not fitted with any continuous 
PRS 1705 11,374 


Total passenger rolling stock, | | 
therefore .. .. ay ce” és 6454 50,512 


15,881,925 





The above figures show very plainly that the majority of railway 
companies are not ing sufficient progress, for out of a total of 
6454 engines, only have brakes which even appear to 
be efficient, and of 50,512 vehicles, only 19,047 profess to have 
those brakes; and it must also be remembered that, to use the 
words of the return, some of the brakes so returned but very 
imperf fulfil that designation. The North London Company, 

instance, gives 83 engines and 560 vehicles fitted with Clark 
and Webb's chain brake, as fulfilling the ‘‘ conditions” of the 
Board of Trade. It is not necessary for me to say that it does 
nothing of the kind. Then again the Midland and Great Western 
companies take credit for a number of engines fitted with 
non-automatic steam brakes, and vehicles provided with that most 
dangerous of all appliances—the Clayton two-minute leak-off 
vacuum system. No person can honestly say that the “‘leak-off” 
brake is safe, and that it fulfils those well-known and excellent 
conditions contained in the circular of 30th August, 1877. 

Having given the total amount of stock fitted, reference should 
now be made to the actual progress. The following table shows 
the total number of engines and vehicles which were fitted with 
each system during the half-year ending 31st December, 1877. 





F 





Name of brake. Engines. Vehicles. 





*Westingh tomatic eres ay 601 











¢Sanders and Bolitho automatic vacuum .. .. .. v4 584 
Smith’s automatic vacuum a the /les as 87 389 
Clark and Webb's chain .. be os) os nee -- 20 
DCTP Lor hb woe oc, 00 4 #6 ¢6 (98 46 259 
SES ae _ 10 
Vacuum (L. and N. W.) .. 7 7 
| rae — 3 
Westinghouse pressure .. 6 of 
All other systems 3) Se _ _ 

SE nse ke eel be 2K a. Os. wey oat. ee 2491 


“In addition to the above, 25 goods engines on the horth-Eastern 
Railway have been fitted with the Westinghouse brake, 
me Ree 64 engines fitted with Sanders’ brakes have non-automatic steam 
es, 


From these figures it will be seen that sufficient progress was not 
made during the last half-year, and it must also be remembered 
that a large amount of stock returned as fitted in the six months is 
no more thana change of system. The London and North-Western 
Company appears to have fitted a large number of vehicles with 
the vacuum brake; this is not progress, as another brake, the 
Clark and Webb chain, is being taken off, and it is by no means 
certain that the new simple vacuum is a better or safer appliance 
than the discarded chain. The following table is obtained from a 
comparison of the last two returns, and shows that during the 
half-year under-mentioned brakes were removed, 


and opposite to the force that is pulling or pushing the body into 
the curvilinear path. If this is so, then the direction of motion of 
a body may be altered while all the forces affecting it are balanced. 
Then, also, the velocity of a body may be altered while all the 
forces affecting it are need; for when a body is moving in a 
curve the alteration of direction is simply alteration of velocity at 
right angles to the direction of motion. But if we have to admit 
that the velocity of a body may be altered while all the forces 
affecting it are balanced, we cannot stop short of the presumption 
that all the forces a body are always balanced, I then 
went onto show that we have ample evidence that resistance to 
alteration of velocity produces exactly similar effects to those pro- 
duced by a such as nothing but force produces; and hence 
“ are jus in speaking of resistance to alteration of velocity as 
a force, 

If I am asked, how then is velocity produced ?—of course I 
mean change of velocity—-and have to answer that question, I 
would require to reproduce nearly the whole of my paper, and I 
don’t apprehend that your journal exists for the purpose of repro- 
ducing 0! — I may mention that about the time I wrote 
the paper referred to, I believe that confusion in the language 
used about force and motion had about reached a climax. I can 
remember when Newton’s definition of force as any pull, push, 
&c,, was = querete accepted and fairly understood, but even then 
the gen confusion of language on the subject was bad enough 
in conscience. Later on, force came to be used to represent 
momentum and work, and I don’t know how many other things, 
which added to the confusion. Fi » Profeasor Tait, in 1876, 
capped the whole affair when he proclaimed that there was no 





such thing as balancing of forces, but only the balancing of velo- 

cities, so that when a body was lying on a table apparently at rest, 

it was doing no such —_ for it was by gravity always acquiring 
e 


velocity downwards at rate of 32°2ft. per second, and by the 
upward force of the table on it it was always acquiring upward 
velocity at the same rate. According to which, if th ly had 
lain on the table an hour, the poor thing, which seemed to be quite 
unconscious that it was moving at all, was really going down at 
the rate of twenty-two miles per second, and upwards at the same 


rate. 

All this absurdity is the outcome of gradually changing the 
meaning of the wo “force,” and it seems to me that it can only 
be rectified by going back to the original meaning of the word, that 
is to say, that it isa pressure or strain. The force propelling a 
steam engine piston is the total difference of pressure on the two 
sides of it, and has nothing whatever to do with the rate the piston 
is travelling. One fruitful source of confusion in this subject is 
using the word ‘“‘ inertia” to represent both what Professor Lodge 
calls “‘ reaction,” and the inherent quality of a mass by which it 
is capable of resisting change of velocity up to a rate proportional 
to the force compelling it to change its velocity. It is a property. 
in fact, without which it would be impossible to apply force at a 
to _ wiser - , 

ne thing I think is transparent throughout this correspondence, 
which is that the great bulk of the difference of views arises from 
the habit of the careless and hp primase | use of terms. Is it too 
much to hope that as a result of so many men in prominent posi- 
tions having taken part in the discussion—is it too much, I say, to 
hope that a decision may be come to that shall be binding as to 
the definition of a certain number of terms, the want of which 
is manifestly the principal source of all the discussion ’ 

Hyde Park street, Glasgow, May 2nd. R. D. Napier. 





Srr,—“‘ &. I1.’s” difficulty is that if Newton’s third law were 
true we could have no experience of motion, but that as we have 
experience of motion, Newton’s third law cannot be true. But 
surely the reaction is seen in the motion, actual or molecular, 
communicated to one body previously at rest, by another acting 
upon it. Why should so simple a fact be involved in so much of 
verbal mystery? To take the now familiar instance of the horse 
and cart. ‘*, II.’s” idea is that the pull of the horse upon the 
cart, and the resistant -pull of the cart upon the horse, are, by 
Newton’s third law, exactly equal, and not unreasonably he quite 
fails to see how it is that the cart ever moves. And yet it docs 
move, as we have every day abundant proof; hence, says the 
bewildered ‘‘ #, I1.,” Newton’s third law must be wrong. But did 
Newton ever ae that pull and resistance were equal? he only says 
that action and reaction are equal. Action and reaction are far 
wider terms than pull and resistance, and include many more 
manifestations. If we begin by assuming that the strength of the 
horse to pull and the weight of the cart to resist are exactly 
balanced, it is the merest truism to say that neither will ever move. 
But if we assert that the power of the horse to drag is greater 
than that of the cart to resist, we do not therefore necessarily 
imply that action and reaction cannot be equal. For surely there 
exists some equivalent of the horse’s pull in the shape of molecular 
motion or heat before the cart moves at all. And when the cart 
does begin to move what do we find? Why, that the motion of 
the cart, slow or rapid as the case may be, is entirely dependent 
upon the horse’s action, The cart may be so heavy that the horse 
fails to move it at all, in which case Newton’s axiom is illustrated 
differently; each remains <—— because their pull and resist- 
ance are emf balanced. Then we lighten the cart, and the 
horse is enabled to pull it at a slow rate, and so on, the motion of 
the cart being always in an inverse ratio to its weight—in short, 
the motion of the cart x its weight (or mass-acceleration as Dr. 
Lodge prefers learnedly to call them) form together a constant 
sum equalling the action of the horse. No matter in what wa: 
we look at it, we must always come to the same conclusion; for if, 

tead of lightening the cart, we add another horse; if, instead of 








| Engines. | Vehicles. 
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London and North-Western .. ..| ChainBrake | — | 881 
West Coast J.8... .. .. «| 0. a 2) oe 
Great Eastern .. -. .. Smith’s Vacuum ‘1 + 

do. shu s tae ioe | Fay’s — | 3 
Lancashire and Yorkshire .. ..| 0 — 28 
Great Western .. .. .. .. .-|Smith’s Vacuum) 4 55 
Caledonian... .. .. --| Steel-McInnes | 1 _ 





The fact that in six months ee pe should take off such a 
number of inefficient brakes shows the absurdity of money having 
ever been thrown away upon fittingthem. The most unsatisfactory 

rt of the whole “‘ Return” is again that portion relating to 
‘ failures,” the information in many cases being either incorrect or 
absolutely false. The Manchester, Sheffield, and Lincolnshire 
Company reports an actual failure under the head simply of delay. 
The Midian se reports one instance only of the failure of 
the “‘ two-minute -off vacuum,” yet it is a well-known fact 
that numbers of failures have taken place, causing trains to run 
past stations and signals. This is not hearsay evidence, as I have 
seen mae cases, and ‘an a trains, re % ed I = 
speak with certainty. t the congress of the Amalgama 
Society of Railway Servants, held at Bath last year, it was dis- 
tinctly stated that failures were not reported by the companies, 
and nothing can confirm the truth of that statement more than the 
recently-published Board of Trade Return. 

CLEMENT E. STRETTON, 
Hon, Mem. A.S. Ry. Servants, 
40, Saxe-Coburg-street, Leicester, 
May 2nd. 


THE LAWS OF MOTION, 

S1r,—In my letter in your journal of this week I refer to having 
a number of years ago published what I considered a demonstration 
that the forces affecting any note pe pivage Solaneed. As it is 
eight years since I did so, perhaps you will allow me in a few 
sentences to summarise my argument. I showed by a number of 
cases that we have as evidence of the existence of centrifugal 
force as we have of any other force, excepting, perhaps, that of 
gravity. Then, if centrifugal force existe af all, it must be equal 


oe 4 4 





lessening resistance, we increase the pull, the result is the same— 
we get motion. In the whole process there is nothing left 
unaccounted for. If the horse exert a greater pull we have an 
immediate equivalent in the acceleration of the cart’s motion, 
(Couldn’t it be shown that the equivalent is exact, and not merely 
approximate’) 

Bne word more. If the cart’s motion is not part of the reaction, 
I should like to ask what is it? How is it accounted for? or are 
we to suppose it is an effect without a cause? 

A Girton GIRL 





Sir,—As both Dr. Lodge and “, TI,” have made free use of 
my letter of March 27th, perhaps I may be excused if I ask permis- 
sion to say a word or two more on the subject. 

So far, I have failed to quite understand Dr. Lodge’s meaning. 
Perhaps before we go any further, he will favour me with a reply 
to the following questions, 

I have a piece of clockwork mechanism so contrived that when 
wound up it will climb a vertical rack at a definite velocity. The 
rack is about 50ft. high. The clockwork, &c., weighs131b. About 
2ft. are passed over during the period of acceleration, so that we 
have, making all allowances at top and bottom, a vertical height 
of 40ft. traversed at a uniform velocity, and in about one minute 
of time. The work done by the spring driving the clockwork is 
13 x 40 = 520 foot-pounds. The rack is suspended from the top, 
and for the present purpose I suppose it to have no weight. 

While the clockwork is at rest on the rack anywhere, the pull 
on the hook ing the rack is obviously 13 lb. 

Now, if I understand Dr. Lodge aright as to the tug of war 
question, one party overcomes the other use the ground—that 
is to say, the earth—pushes one body of men more it pushes 
os =a f clockwork climbs th Kk 

en, by parity of reasoning, my wor! i the rac 
because the rack pulls it up more strongly than gravity pulls it 
down, Iask Dr. Lodge to kindly say either “‘ yes” or “no” to 
this my first question. 

My second question is: Supposing that the rack does pull up 
more strongly than gravity P down, then the earth must in turn 
push up the hook the rack more trong than gravity pulls 
down, Now, the pull of gravity is certainly 18 lb., and cannot be 
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less. Therefore, the pull up must be more than 131b, Will Dr, 
Lodge say whether the strain on the hook is more than 18 lb, while 
the clockwork is ons at a uniform speed ? 

My third question is this; During the time of uniform climb no 
less than foot-pounds of work are being done, Is this done by 
the —that is to say, the earth—overcoming the action of 
Sra itn a gs me al li ee 

pears to me that althoug up, m: 
clack does all the work, which is, to say the least, a pn dev 
division of labour. 

Iastly, I ask Dr. Lodge, does he believe in resistance in the 
popular sense of the word, and is resistance identical with what he 
terms reaction? I have read what Dr. has written with 
great care, but I confess that I am not quite clear on this point. 

May 6th. AN OLp STupeENT. 





HYDRAULIC LIFTS, 


Sir,—We do not expect to further encroach w your courtesy 
by asking additional space, but Mr. Ellington’s letter in your last 
issue is of such a nature as to create erroneous im The 

ints to which we wish to refer will be so obvious that to secure 

revity we may proceed at once, without quoting Mr. Ellington’s 
language. (1) Our New York house has been engaged in the manu- 
facture of lifts about thirty years, but until six years ago the busi- 
ness was confined almost exclusively to steam lifts. We then 
began to make the Standard hydraulic lift, Since, therefore, that 
part of our business is only six years old, and since the machine is 
patented in the different countries, it is a curious fancy to call it 

‘an oN type of apparatus.” (2) In August last we had 
made 3345 lifts, Of this number there were in the City of New 
York alone more than 520 passenger lifts, of which only about 75 
were steam, and more than 970 goods lifts. We do not know how 
many of these are hydraulic. Our py a lifts in New York Ci 
alone are —_ daily more than 400,000 passengers, and our g 
lifts in New York City are carrying daily more than 10,000 tons of 
freight, and they are doing this without interruption. When Mr. 
Ellington states that in the last fifteen months 80 hydraulic lifts have 
been adapted to the use of the power, his are undoubtedly 
correct, because no such arrangement could be effected without 


his knowledge. It must, however, be borne in mind that this 
figure does not represent the luction of any one company, 
but is the te of all the manufacturers of lifts who 


use the hydraulic power. It is very true that the three lifts for 
Warnford Court were let when the buildings were outside the area 
of supply, but the use of the power was strongly urged and care- 
fully considered, and if it had been desired the power would have 
been brought there. Mr. correctly “imagines” that the 
low-pressure lifts ‘‘erected on the line of the power mains since 
the supply was available” do not greatly exceed these three; but 
his imagination does not cover the orders which have since been 
taken by us for lifts about to be erected. (3) There is more than 
one argument which will justify the use of our system, without 
entering into the question whether the supply given by the Power 
Company can depended upon. If we admit that it can be 
— upon, the question still By wy as to the cost “7 
requency of necessary repairs, an e damage which ma 
caused by faults in the service at such high pressure. If, rn 
fore, we concede the reliability of the power, there will still remain 
as another argument for the use of our low-pressure lifts the 
absence of the need or cost of frequent repairs, and the absence of 
interruptions. Mr. Ellington’s statement, that we “acknowledge 
that if the Power Company reduced rates sufficiently, the system 
they—we—recommend must fall,” is sufficiently remarkable. We 
seek in vain for any such acknowledgment, than which nothing 
could be farther from our thoughts. Every lift fixed by us is, in 
the quality of its service, an argument for our system. We have 
sought in vain for instances of an equal quality of service in other 
lifts, and are still asking where it can be found. It is generally 
admitted, and by Mr. Ellington as well as by others, that the use 
of lifts has been developed in the United States more than in this 
country, and in this country thus far those who use lifts have been 
satisfied with a service equal to that of their neighbours; but as the 
use of the Standard lift grows, and as it is found that they work 
without interruption, that quality will be demanded in other lifts. 
Wethink weareable toshow thatit cannot be found in othersystems. 
(4) We must not pass unnoticed Mr. Ellington’s remark in the 
first part of his letter, that the use of the Public Supply Hydraulic 
Power has already superseded for lifting purposes every other 
system previously in use in London. Certainly this is not true in 
to the Standard lift, the use of which is so rapidly growing. 
e have already said, and cordially repeat, that the work of the 
Power Company has been admirably done, and that the use of the 
power is wise in many cases; but all the facts go to show that 
passenger lifts are not among those cases, unless used in combina- 
tion with our low-pressure system, and this we are always ready 
todo. The Standard lift has not only not been superseded or dis- 
placed, but the evidence accumulates that it will not be. (5) We 
see no reason for Mr. gee ey objection to our “ hypothetical 
case,” the use of which has led to all this discussion, and reference 
to your issue of April 17th will show that Mr. Ellington is in error 
in saying that we “‘ shifted the ground of discussion.” We have 
furnished ample proof that a given amount of work could be done 
in our way and by our system with vastly better results than by 
any other system; and, this being proven, of what uence is 
it whether psaak — i h pee dy not? (6) We do not tax 
your space further. e have printed a t containing all 
the discussion on both sides, up to the fee a this last letter of 
Mr. Ellington, and we shall be glad to furnish it to any who may 
desire. Our appeal is to the facts, © AMERICAN ELEVATOR Co, 
38, Old Jewry, E.C., May 2nd. 





BOILER EFFICIENCY, 


‘4 ne Pes 2s Seaton of ~~ April, “ Economist,” in 
lescribing w e calls his improv inciple of suppl oxygen 
to the furnace of steam boilers by pong of a raged far to 
describe what I 2 to an externally-fired boiler when manager 
of the North Wall Ironworks, in the summer of 1865, which, with 
your permission, I will describe. setting up a fan to blow 
several smiths’ fires, it took up the speed of the engine and 
machinery so much that I to think what was to be done 
to get more pressure. The boiler was set in a furnace without 
wheel flues; the direct heat of the fire played on it for about 
two-thirds of its surface ; the chimney could not be got to bring up 
such a sharp heat in the fire as was seen to be to produce 
more steam. I had to think how the difficulty was to be ‘ot over, 
and after seeing how a small fan could be conveniently  € tating I 
determined to get up one—such as I had made in early life to 
blow, by hand, single fires for blacksmiths. A Gin. pipe was laid 
from this fan to right under the fire-bars, with the end of it turned 
up. A flat plate was laid over the bottom of the ash-pit, with a 
7in. hole cast in it, to allow the wind to pass up through, and over 
this again was placed an oblong shutter plate, which played an 
aan oe in the mechanism. A circle, 7in. diameter, was 
closely orated with }in. holes, countersunk on the under- 
side, to assist in spreading the wind over the underside 
of the bars, and at the same time to keep the ashes from falling down 
into the wind-pipe, and by drawing it along, we could shut the wind 
off altogether, or partly so only. A pair of tight fitting doors, 
with a sight hole nearly at the top of one of them, completed the 
apparatus, As to the damper be’ BY full open as formerly, 
one-fourth open was all that could be permitted after the steam 
was up. Ebullition seemed to get so strong that water rose with 
it and went over into the engine. I cannot say that the air in the 
ashpit kept cool, but rather got very hot, and what of it did not 
get up through the fire-bars at once seemed to recoil down the 
sides of the ashpit, and rise opie with the incoming blast, as seen 
ae the sight-hole in the door when wood sha were put 
in, The engineman weuld have it that less fuel was consumed, 





but I did not pay any attention to that, seeing that he could always 


keep up plenty of steam. 
“this blowing a) tus was not over twenty minutes at work 
iaeaeel ae machinery al 
valves, 
inadvertently full his 
for the four re’ 
Seville 


on, the damper havi 
system gave oe sunsh sotietnotiont 
was in the works. 


Eoaomrng Work, Dublin, Ww. RopERtson, 





DEEP WATER DOCKS AT TILBURY. 

S1n,—Referring to your description of the above, and to the 
letter of ‘‘Z.” in your issues of the 3rd and 24th ult, respectively, 
I cannot but t! that this great work, which will cost a; iy 
some £2,000,000, perdly meets with the attention it deserves, 
There are so points of exceptional interest about 
it that I am sure it would be a boon to your readers if you could 
ublish detail drawings showing sections of the docks, walls, &c. 
visited the works last year, and was much impressed with the 
grave engineering difficulties that have to be dvercome. These 
seem to arise mainly from two causes—first, the very great depths 
to which it is necessary to go to obtain foundations beyond what 
the necessities of the work require; and secondly, the very soft 
nature of the excavation. en I was there it seemed diffi- 
cult to make this stand at reg f slope, and even though slopes 
had been flattened from the to 1, which “‘ Z.” states were 
originally intended down to 6 to 1, weey it was still slipping. 

I could not help thinking that it would have been better to sul 
stitute walls for these slopes, especially as these latter were so flat 
they almost filled up the tidal dock, leaving but little more than 
the channel way through it. No doubt to have substituted 
walls for slopes would have caused great extra expense, as the 
foundation level—ballast level—is so deep. I was somewhat 
red to find there was as much as 30ft. to 35ft. of solid con- 


crete under the walls and floors of the small graving docks, and 
this will in all ity cause the cost of the " greving docks 
to be greater t that of the deep ones; they are all founded at 


about the same level. I could not understand why the graving 
docks were not placed at the extreme north end of the wet docks, 
where, I believe, the foundations were some 25ft. less in depth; 
but probably there is some reason for this. 

Your correspondent refers to the entrance works being con- 
structed without a coffer dam... If I remember rightly, I was told 
the piles for the jetties jutting out into the river to be either 
70ft. or SOft. long, in order to reach something solid. As I pre- 
sume it would be necessary to use similar piles in the coffer dam, 
the cost of this puts it quite out of the question, even though it 
were practicable to construct a coffer dam with a 40ft. to 50ft. 
head of water against it, and with but little that was stable to 
strut to. It appears to me that this is pre-eminently one of those 
cases in which walls may advan ve | be built on the monolithic 
— as Mr, Stoney has inDublin. W.X. Y. 

y 5th. 





FRICTION OF SLIDE VALVKS, 
Sir,—Is it not possible that the fact of your omnes, 
“ Janus,” being the only one—among so many who have 
or read the letters on this subject—to find out that my relieved 


slide valve was old, may not e superior intelligence on his 
part but the reverse ? He brings onal tae instances intended 
to bear on the subject, neither of which, however, bear any 
resemblance to the conditions under which my valve works, He 
says the latest application of the idea was that in Halpin’s com- 
pound engine ; but it need hardly be pointed out that in Halpin’s 
valve the exhaust cavity is placed as usual immediately in the 
line of motion. This may seem a matter of little importance to 
“* Janus,” or—in spite of his two faces !—he may have overlooked 
it, whereas in mine it is so far removed from the line of motion 
that the work required to move it would be at most 30 or 40 per 
cent. of that required for his. This is the main difference between 
Halpin’s valve and mine, and if there were not a dozen others it is 
quite sufficient to prove the utter dissimilarity of the two ideas. 
I need not refer to the complicated nature of Halpin’s valve both 
in design and manufacture, and it may hardly be wondered at that, 
if it had not failed otherwise, this alone would have condemned it, 
while the simplicity of both the relieved valve and cylinder is 
certainly apparent, In a former letter I said that I never expected 
that the valve would wear evenly, but that I did not see anything to 
revent its keeping tight and fobiien the strain in the gear by at 
east 60 or 70 per cent. If it does this I think it trivial to con- 
demn it because its face may not wear like a straight-edge. At 
any rate, as a perfectly relieved slide, with one face, and “‘ innocent 
of relief rings and all such vanities,” it is not, as ‘‘ Janus” says, 
an old idea ; and I think it only due to me to draw attention to the 
fact that “‘ Janus” has made a statement yan it, which, if 
uncorrected, might do me much harm, which he does not in the 
least attempt to substantiate, and which, so far as is at present 
ascertained, is not true. Epwarp C, PEck. 
Old Charlton, Kent, May 5th. 








KING’S COLLEGE ENGINEERING SOCIETY. 


AT the last meeting of this Society a was read by Mr. 
Smith “‘ On the Use of Petroleum as a Fuad’ Petroleum, longi 
found all over the world, has as yet only been successfully worked 
in America and Russia, Last year the output of crude oil from 
American wells was computed at 3,000,000 tons, ranging in price 
from 16s, to 32s. per ton, as against 1,130,000 tons from Baku, 
where it was worth from 34d. to 2s. 6d. per ton, The Pennsyl- 
vanian oil seems to be found in strata always older than the 
carboniferous; while that in the Aspheron peninsula soaks 
tertiary sandstones, both, however, being associated with meta- 
morphism. The original source of the oil, however, is still un- 
known. Its use as a fuel in this country dates some twenty-three 
> back—a series of experiments both by private persons and at 

oolwich, together with similar tests in erica and France, 
giving most promising results, but with the effect that the price of 
crude oil was raised to a prohibitive figure. All this work had 
been done with crude oil, and it was only when it was found that 
the distillation, first of the lighter benzene products, then the illu- 
minating oil, kerosine, and, tinally, the separation of a valuable 
lubricating oil, left nearly 50 per cent. of refuse still valuable as 
fuel, and fuel only, that petroleum had its chance. 

ccording to the latest research Baku oil differs from American, 

not only in — some 60 per cent. of refuse instead of 15 per 
cent., but chemi in that while the former is rich in pai e 
which renders it ae for liquid fuel, the latter has not yet been 
found to contain more than } per cent, Russian petroleum refuse 
is a black-brown liquid of _ viscosity, having an average specific 
gravity close ie 0°9, and an ave theoretical evaporative 
sew from and at 202 deg., of 21. The history of its use as a 
uel during the last fifteen years shows the oil was sprayed 

into the combustion chamber, first by an air jet in the easy burners 
of Bridges-Adams and Richardson, and then waste steam was 
added to the spray. Steam injection alone soon followed in the 
pci ~ Lentz, petoff, and pear while a hollow -—_ 
supp! y ocoeep & injector with the oxygen necessary for 
the perfect combustion is the latest development, as in the burner 
of Anderson. The early experiments with boilers and fire-boxes 
designed for the comparatively moderate heat of coal soon showed 
by cracked plates broken tubes the need of a fire-brick lining, 
and its important use as a store for heat was recognised later. 
First, a brick hearth, then a brick box, and finally in marine 
boilers a complete flue lining was the result. Siemens has lately 
found that this lining may be broken into rings, Nobel, both for 
metallurgical and botler ring, has used a trough burner, in which 
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LAUNCHES AND TRIAL TRIPS. 


On the 29th ult. the ss. Courage, built Messrs. Raylton 
Dixon and Co., for the Great Yarmouth Steam Company, 
proceeded to sea, making a successful trial trip. is is the fifth 


steamer of the kind built by this firm for this company, besides a 
fleet of ten sailing vessels, and is to be employed as carrier between 
the trawling fleet in the North Sea and the London te 
Fish Market. Her principal dimensions are 128ft. over all, 21ft. 
beam, 11ft. 7in. depth of hold. She is fitted with engines of 
50-horse power by Blair and Co., Stockton, and will drive 
the vessel at sea an av speed of 11 knots. The engines are 
laced in the after part of the vessel, and the forehold is divided 
to two compartments, the smaller Legg the stowage of broken 
ice which she will carry out to the ing fleet where this is 
delivered to the trawlers, and in return she will receive from them 
the packed boxes which are stow in the main hold of steamer. The 
main hold is from the effects of external heat by being 
lined hout with timber and caulked, the space between the 
lining and gs ed non-conducting material, the same 
being the case the deck. She is also fitted with a steam 
and every convenience for trawling when not employed in 
——. Messrs. Dita ond Co. have also at present in hand 

a fleet of similar small vessels for the Baroness Burdett-Coutts. 
On the 2nd inst. Messrs. Oswald, Mordaunt, and Co., South- 
ampton, launched the Woolton, a fine iron sailing ship of 2100 
tons net register, and of the following dimensions :— ge 
274ft. 7in.; breadth, 40ft. 3in.; depth of hold, 24ft. 2in. The 
vessel has been built for Messrs. R. W. Leyland and Co., Liver- 
1, and exceeds the highest requirements of both Lloyd’s and 
She is full and fitted 


iverpool Underwriters’ le e is 
with a topsail on main mast. She is fitted with Emerson and 
Walker's patent combined capstan windlass for working anchors 
and chains. During construction the vessel has been under the 
supervision of Captain 

On the 2nd inst. the ss, egal, 125ft. by 22ft. by 10ft. 6in., 
built by Messrs. Taylor, and Co., of Stockton-on-Tees, 
Liverpool owners, made her trial trip. She is fitted with engines 
of 50 nominal horse-power; cylinders, 18in. and 36in. by 24in., the 
peng Logg being 85lb. They are ae West- 
garth, English, and Co., of Middlesbrough, and i ted 281-horse 
power when the speed was 9} knots. 

On Saturday the screw steamer Sitonia, built and engined by 
Messrs. Wigham Richardson and Co., proceeded to sea for her trial 
trip. She is a vessel of 950 tons dead weight ae ee 
built to the order of Messrs. De la Condamine and Jo! i of 
London, for Messrs. William Thorburn and Sons, of Uddevalla, 
Sweden, and is intended principally to trade between Uddevalla 
and London with general cargoes and passengers, handsome accom- 
modation fora limited number of the latter being provided amid- 
ships. The engines are compound surface-condensing of 750 indi- 
cated horse-power. The boilers are of steel and work at 801b. 
pressure. i the latest improvements both in machinery and 
fittings are provided, and on the tri ip were found to work to 
the very great satisfaction of everyone interested. The vessel was 
taken for a series of runs over the measured mile off Whitley, and 
a mean speed of eleven knots was obtained. 

On Wednesday, the 6th inst., Messrs. Earle’s Shipbuilding and 
Engineering Company, Hull, launched the Flamingo, an iron 
steam fishing cutter, built for the Great Grimsby Ice Company. 
The vessel, which is classed 100 Al at Lloyd’s, is for ye ed fish 
from the Grimsby fishing fleet. Her dimensions are as fo — 
Length, p.p., 137ft.; breadth, 21ft. 6in.; depth of hold, Lift. 
She has a raised quarter deck aft, extending from the engine and 
boiler space and forecastle forward, and is designed with good 
shear so as to make her a fast and at the same time a seaworthy 
ship. She is ketch rigged, with a large spread of canvas, and is 
fitted with a powerful steam winch and trawling gear arrange- 
ments. This boat will not — carry fish, but will also be 
employed for trawling. She will be fitted by the builders with 
their triple compound engines of 80 nominal horse-power. This is 
the tenth steam vessel built by Earle’s Company for Grimsby 
fishing companies. 








THE IRON AND STEEL INSTITUTE. 


THE annual general spring meeting of the Iron and Steel 
Institute commenced on Wednesday at the Institution of Civil 
Engineers, when the report of the Council for the year 1884 
was presented and accepted. The Bessemer gold medal for 
1885 was presented to Professor Akerman, of Stockholm, and 
Dr. Percy, F.R.S., took the place of the retiring president—Mr, 
B. Samuelson—and delivered his inaugural address. As would 
be expected from Dr. Percy, the address contained much 
original, characteristic, and valuable information and suggestive 
thought. We are, however, owing to great pressure on our 
space this week, forced to postpone our account of the meeting 
and of the papers read. 








EXPRESS LOCOMOTIVE, MIDLAND RAILWAY. 


WE publish this week, as a supplement, a working drawing— 
No. 125 of THe Encrnzer portfolio of working drawings—of 
one of the new express engines designed by Mr. Samuel John- 
son, for the fast passenger service of the Midland Railway. We 
gave a perspective view of this engine, with full description, in 
our impression for February 6th, and a cross section on 
February 27th. The drawing being fully dimensioned, it is 
unnecessary to give further particulars here. 








A Great SHAPING MACHINE.—We omitted to state in our 
description of Messrs. J. Archdale and Co.’s great shaping machine 
illustrated in our last impression, that it was specially construct 
for Chatham Dockyard, where it will be employed in shaping 
armour-plates. 

NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Robert Burridge, chief 
engineer, to the Indus, for the Tamar ; James D. Chuter, engineer, 
to the Pembroke, for the Traveller; John W. Henwood, engineer, 
to the Pembroke, for the Rover; John G, Stevens, engineer, to 
the Asia, for the Mainstay; Henry Wallis, assistant engineer, to 
the Enchantress; and H. Slade, assistant engineer, to the 
Asia, for the Surprise. 

PHOTOGRAPHING TO SCALE.— Writing on the production of 
photographs to scale, a correspondent of the Field says:—‘‘I do 
not think it is generally known how — a matter it is to photo- 
graph to scale so that measurements can be accurately taken. Ifa 
man wants a carriage or implement photographed so as to make a 
working copy to scale, all that is necessary is, when the photo is 
being taken, that a clear and distinct 3ft. rule be on the 
implement or carriage ; this is photographed along with the ca: 
and no matter what the size of the print or negative, will always 
a true scale, It enlarges and diminishes in exactly the same pro- 
portion as the carriage. I do not think this simple and accurate 
scale is generally known in photographing. Larger works, such as 
iron bridges, a rule of, say 6ft, or 12ft, introduced inte the 
photo would he found useful, | 
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THE INVENTIONS EXHIBITION—PARSONS’ PATENT HIGH SPEED ENGINE 
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THE INVENTIONS EXHIBITION—BUDENBERG’S HIGH PRESSURE GAUGE. 














Fig. 6 
Fig. 1 
THE syemee y= engravings illustrate a gauge for pressures 
up to as much as 10 tons per sq. in., made by Mr. A. Budenberg. 


None of the ordinary steam pressure and vacuum gauges can 
be applied for indicating constantly such high pressures as 
300 lb. per square inch, and still less so pressures much higher 
which are needed for high-pressure tubing, hydraulic presses, &c. 
Messrs. Schiiffer and Budenberg have, they claim, succeeded in 
constructing gauges which have overcome these difficulties. 
In manufacturing tube springs, steel rods of the highest 
quality attainable are cut to the proper length of the springs 








Fig. 2 


required; they are hored out, and turned off outside, except 
the ends, on which a suitable thread is screwed. Fig.1. After 
having been submitted to the required heat, they are bent, in 
which operation they are at the same time flattened and con- 
veniently shaped. Fig.2. They undergo aprocess of tempering, and 
thereafter the one end is screwed into the stem or principal part 
of the gauge—Fig. 3—through which the pressure is carried on 
from the generator, and upon the other end is screwed a solid 
piece of metal—Fig. 4—to which the rod is fixed transmit- 
ting the movements of the steel spring by suitable gearing 





Fig. 4 





— Fig. 5—to the pointer and dial of the gauge. The 
springs for gauges to indicate the very highest pressures 
are prepared in a similar manner, the lower pressures 
requiring the larger tubes. This solid steel tube spring is 
exceedingly durable, retaining perfect elasticity, and has the 
great advantage that all soldering is avoided, which is requisite 
in the Bourdon and other constructions in which the spri 

consists of a tube. These gauges were originally only intended 
for hydraulic purposes, but the principle has been so far 
modified as to allow of its being applied to gauges for 
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all ordinary steam pressures, and it is claimed that they 
register the lower pressures with as great aécuracy as 
the higher, and are now very extensively used, and 
their superiority recognised by leading engineers and steam 
users. The.solid steel tube gauge, arranged for steam pressure, 
is represented in Fig. 6 with an open dial, allowing to a certain 
extent the arrangement of the described parts to be seen. 
These high-pressure gauges, in addition to their application to 
hydraulic presses, are exceedingly useful in ascertaining the 
breaking strain of iron and steel bars, chain cables, water pres- 
sure in accumulators, air compressors, as also in connection with 
the manufacture of torpedoes, for which purposes they are used 
at the Arsenal at Woolwich, Sir William Armstrong and Co.'s 
and Sir Joseph Whitworth and Co.’s and others. 








ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No IIL. 

As was pointed out in our last article, the office of the 
field magnets in a dynamo machine is to create and 
maintain a field of magnetic lines of force through which 
the wires on the revolving armature cut, and so create an 
electro-motive force which is the immediate cause of the 
current produced by the dynamo. It will be evident that 
on account of this close relation between the two principal 

composing a dynamo, the shape of the one must, toa 
certain extent, determine the shape of the other; and we 
find accordingly that during what may be termed the 
evolution of the modern dynamo certain standard types of 
magnets have been developed, each being more especiall 
adapted to be used with armatures of one particular kind. 
The number of types in use is necessarily small, for there 
cannot be much scope in devising new forms of such a 
simple thing as a horseshoe magnet. Inventors generally 
have paid a great deal of attention to the armature, but 
little to the field magnets of dynamo machines, and one is 
almost inclined to think that the majority of inventors are 
under the impression that as long as they can get a good 
armature almost any form of field maguet is good enough. 
This is certainly not sound reasoning, and must lead to 
failure, as is shown by the large number of useless patents 
taken out. The number of really successful dynamos is 
surprisingly small; each is the outcome of a long series of 
experiments undertaken not only with the object of finding 
the best form of armature, but also the best shape, propor- 
tion, and arrangement of field magnets. 

In general character all magnets for dynamos are of the 
ho oe pattern. Such a magnet consists of two poles 
between which the armature revolves; two coressurrounded 
by the wire coils used for exciting the magnet, and a yoke 
joining the ends of the cores. The combination of arma- 
ture and magnet could be represented diagrammatically by 
a rectangle, two opposite sides of which are the cores and 
the other two sides the armature and yoke. That side 
which represents the armature should be drawn slightly 
shorter than the distance between the two cores, thus 
leaving a gar at each corner corresponding to the airs 
between the armature and polar surface, as explained in 
our last article. The wires on the armature in passing 
these gaps must cut the lines of force which run round the 
magnetic circuit, represented diagramatically by the rect- 
angle. Such magnetic circuits can be traced in all 
dynamos; there may only be one, or there may be a com- 
bination of several having certain parts in common, but in 
all cases the circuits are interrupted by the air space, and 
the lines of force leaping across this air space are those 
useful in producing electro-motive force. in the original 
Gramme machine two pairs of magnets are employed. 
The cores are parallel to the axis of the armature, and the 
two yokes serve as supports for its bearings. The poles 
are cast iron shoes bolted to the middle of the cores, and 
are provided with extensions nearly surrounding the 
armature. A modification of this arrangement was shown 
at the Vienna Exhibition in 1883. The armature and pole 
pieces were placed at the end of the cores, and their other 
ends were joined by one common yoke, the spindle passing 
through a bearing supported by this yoke. Similar 
machines, but of more recent design, are to be exhibited 
this year. 

In the Schuckert-Mordey, Giilcher, Brush, and other 
machines having disc armatures, another modification of 
the original Gramme magnets is used. The active portion 
of the wire on the armature is not only that on the outer 
periphery, but also that on the sides of the disc; and in 
order to bring that portion well within the lines of force, 
the cores are arranged to either side of the disc, the whole 
or the greater part of the active surface of the poles bei 
a plane at right angles to the axis. It may be mention 
that on theoretical grounds these disc armatures give a 
maximum of electro-motive force with a given length of 
wire, because, with the exception of that small portion of 
the winding which crosses the ring on the internal peri- 
phery, the whole of the wire is active; but there are some 
practical difficulties in attaching the core of the armature 
to the spindle, and some space on the inner periphery 
must be sacrificed for this pu There is a he on 
each side of the machine joining the outer ends of the 
cores and ay BY the bearings, as in Gramme’s original 
design. In the larger types of Schuckert-Mordey and 
Giilcher machines a double set of magnets is employed, 
producing four poles around the disc. In this way 
the output in current from these machines has been 
doubled. 

Another type of field magnets, first employed, we 
believe, by Siemens, is particularly applicable to cylin- 
drical armatures. The cores are Sinead a ight angles to 
the axis of the armature, and are arched in the middle, so 
as to form polar cavities surrounding a little over a third 
of the armature on each side. Yokes are placed at each 
end of the cores, so that two complete etic circuits 
are formed with poles common to both. In the original 
Siemens machine the cores are not made in one solid piece, 
but consist of a number of bars separated from each other 
by small air spaces. This is done partly for convenience 
of manufacture and partly to avoid eddy currents in the 
body of the magnets, and to facilitate the ventilation of 





the armature. The magnets of the Maxim dynamo are 
constructed similarly, but those of the Biirgin, Crompton, 
and Lumley machines have solid magnet cores. The 
original Weston dynamo had a set of three or more cylin- 
drical cores on each side of the armature, and cast iron 
pole pieces also provided with narrow slots; but later 
types are made with one massive core and cast iron pole 
piece un each side. It may be opportune here to say a few 
words about the comparative value of cast iron and 
wrought iron as a material for the construction of 
field magnets. It is generally admitted that wrought 
iron is the better material of the two. It requires less 

etising power—measured i the product of current 
and number of convolutions in the exciting coil—to pro- 
duce a given intensity of magnetic field. Yet we find 
that some very excellent machines of recent design, like 
the modern Weston and Biirgin, have cast iron magnets. 
It would not be logical to assume that in these days of 
competition, when manufacturers are striving in every 
possible way to increase the electrical output of their 
machines, these inventors would neglect to avail them- 
selves of the advantages to be gained by using the better 
material if these agar are worth the comparatively 
small difference in cost between wrought iron and cast 
iron. We are thus forced to conclude that in these particu- 
lar machines the advantages are not so very great. On 
the other hand, we know that other makers find it an 
enormous gain to use wrought iron magnets. To explain 
this 4 epee anomaly we must look not to the magnets 
only, but to the machine as a whole. As a matter of fact 
we find that most of those machines which have smooth 
armature cores employ wrought iron magnets. The core 
of the Weston armature consists of a number of toothed 
discs, presenting, when put together, the cg ge of a 
cylinder with rectangular grooves into which the copper 
wire is laid. The external surface of the armature when 
finished consists of groups of wires alternating with strips 
of iron. Professor Pacinotti was the first to employ such 
an arrangement of armature core in his electric motor— 
which was the immediate precursor of the Gramme machine 
—the object being to concentrate the magnetism in these 
projecting teeth, and thus increase the statical pull on the 
armature. an armature so constructed is used in a 
dynamo machine, the outer surface of the iron teeth comes 
within a very small distance of the polar cavity of the 
field magnets, and assists in directing the lines of force 
into the body of the armature core, thus increasing the 
electro-motive force as com to an armature with a 
smooth core. The effect of these teeth on the magnetism 
of the pole pieces may be compared to that of a lightning 
conductor on atmospheric electricity. To use a homely 
expression, the teeth suck in lines of force from the iron 
surface of the pole piece. The magnetic resistance of the 
circuit is thereby reduced, and the number of lines created 
by a given exciting power is augmented. But the num- 
ber of lines which can pass tbrough a square inch of soft 
wrought iron is a limited quantity—between 60,000 and 
80,000 in absolute measure—and when that limit has been 
reached the teeth are saturated, and cannot take in an 
more lines, be the exciting power ever so much amend. 
Any additional lines must pass into the armature core 
between the teeth, and as the bottom of the grooves is a 
considerable distance from the polar surface, the magnetic 
resistance is great, and only a small number of additional 
lines can be forced into the core that way. If, there- 
fore, the teeth of a Pacinotti armature, through their 
power of sucking in lines, become already fairly 
saturated in a cast iron field, the substitution of a 
wrought iron field can only slightly increase the total 
number of lines passing into the armature, and the gain in 
electro-motive force is so slight that it does not repay the 
additional expense. Similar considerations hold good for 
the Biirgin machine. The armature consists of a number 
of hexagons of iron wire placed spirally on to a spindle. 
The copper wire is wound on the sides of the hexagon, and 
the corners are arranged to come within a very short 
distance of the polar surface. Most of the lines of force 
enter the core at these corners, which correspond to the 
teeth in the Weston armature. Experiments made by the 
writer have shown that the increase of electro-motive 
force obtainable by the substitution of wrought iron for 
cast iron magnets in a Biirgin machine is only slight. 

An ingenious form of field magnets which will be shown 
by Messrs. Mather and Platt may be described as a horse- 
shoe, with the exciting coil placed over the yoke. To 
revert to our geometrical illustration, that side of the 
rectangle which is parallel to the line representing the 
armature is the core surrounded by a magnetising coil, and 
the two other sides are merely prolonged poles. A similar 
arrangement was some years ago used by M. Gramme, and 
shown at the Paris Exhibition in 1881; but the design 
worked out by Messrs. Mather and Platt is more massive, 
and shows a due appreciation of the necessity of having a 

etic circuit of as low a resistance as possible. We 
shall in a future article illustrate and describe in detail 
this dynamo, as also the very compact driving gear 


and diagonal engine used with it. Perhaps the most 
simple form of field magnets is that used in the 
Edison dynamo. It is a vertical horseshoe, the arma- 


ture being at the bottom and a heavy yoke at the 
top. In the original American machines the pole 
pieces and yoke were joined by a number of long cylin- 
drical cores on which the exci coils were slesak The 
modern Edison-Hopkinson machines of English make have 
only one massive and shorter core on each side. The 
resistance of the magnetic circuit has thereby been consi- 
derably decreased, and the output of the machines has 
been nearly doubled. 

With the above descriptions we have not exhausted the 
list of field magnets that are employed. We merely give 
a general review of those types or modifications of — 
that are mostly used, and reserve description of icu 
forms to future occasions, when we shall give a more detailed 
account of some of the more important machines exhibited. 

Formerly some makers used to wind the exciting coils 
direct on the et cores, but now almost every maker 


winds the coils on separate formers, which are slipped on 





to thecore. The advantage of this method of construction 
is evident. In the first place the weight and size of 
modern machines would make the direct winding of the 
coils on to the magnet cores very inconvenient ; and in 
the second place, the exchange of a damaged coil would 
almost amount to the rewinding of the whole magnet. 

We have in the foregoing remarks had occasion to use 
the word exciting coils, and we must now, for the benefit 
of those of our readers who are not electricians, explain the 
term. If a bar of iron be surrounded by a coil of insulated 
wire and an electric current be sent through the coil, the 
bar becomes magnetic, developing a south pole at one and 
a north pole at the other end. Each pair of field magnets 
of a dynamo may be considered to be such a bar bent into 
the shape of a horseshoe. What the ultimate connection 
between electricity and magnetism is we are as yet unable 
to say, and it is likely that the problem will ever remain 
unsolved, like that of the cause of gravitation. But for 
practical purposes it suffices to know that a certain definite 
relation exists between these two forces, and that a 
measurable quantity of electricity will producea measurable 
quantity of magnetism and vice vers?. The aim of the de- 
signer of dynamos must naturally be to get a maximum of 
magnetism with a minimum expenditure of electrical 
energy in the exciting coils. According to the source from 
whence the exciting current is taken, we have to dis- 
tinguish between separately excited dynamos and self- 
excited dynamos. In the former system a separate small 
dynamo is generally used to furnish the. exciting current 
needed to convert the cores of the field magnets 
into magnets. Such an arrangement is an absolute 
necessity with alternating current machines, because a 
continuous current only can be used for giving the 
necessary permanent polarity to the field magnets of such 
a machine. We have hitherto only spoken of continuous 
current machines as being the class most represented in 
the Exhibition. We shall have occasion to speak about 
alternating current machines when we come to describe 
some of the machines of that type exhibited; for the pre- 
sent we must, however, content ourselves with remarkin 
that the currents are generated in coils which are cau 
to pass rapidly before the poles of a series of magnets of 
alternate polarity. Each coil is thus presented in quick 
succession to a series of N and S poles, and at each 
reversal of the direction in which the lines of force coming 
from these field-magnet poles pass through the coil, a 
reversal of current in the coil takes place. The strength 
of the current can be regulated by suitably varying the 
degree of magnetisation of the field magnets. This can 
easily be done where a separate exciting machine is used. 
The same remark applies to cases where the main dynamo 
is a continuous current machine, as the electro-motive force 
and current produced by such a machine depend on the 
exciting power _ into the field magnets. ‘The exciting 
power is generally measured in Ampére-Turns, and we 
may at once say that it is quite immaterial how this pro- 
duct is made up. Whether the current be large and the 
number of turns small, or the current small and the 
number of turns large, does not affect the number of lines 
created, as long as the product of current and number of 
convolutions remain constant. If the main d 0 is 
kept running at a constant speed, the electro-motive force 
can be varied by varying the exciting power, but the rela- 
tion between the two is not a simple proportionality. It 
is of a very complicated nature, not easily expressed by a 
mathematical formula. In practical investigations this 
relation is always re nted graphically by the aid 
of the so-called teristic curve. The curve 
varies according to the construction of the machine; 
it has generally some resemblance to a bola near the 
origin or apex, but the branches are deflected so as to 
become nearly parallel to the axis of abscisse. The 
exciting power is measured along that axis, and the corre- 
sponding electro-motive force is found by the length of the 
ordinates. It will be seen that on account of the approach 
to elism between the curve and the axis a certain 
limit of electro-motive force is ultimately reached, to which 
a very large exciting power corresponds. This condition 
is expressed by the term saturation of field magnets, and 
an increase of exciting power beyond this point cannot 
sensibly increase the electro-motive force. In practice 
machines are generally worked somewhat below saturation 
remy partly for economy in exciting power and partly to 
eave a certain margin for the purpose of regulating the 
electro-motive force. Z 

As regards self-exciting dynamos, there are three prin- 
cipal types in use—series, shunt, and compound wound 
machines. In the series machine the current generated in 
the armature is first led through the exciting coils on the 
field magnets before being allowed to flow into the outer 
circuit. The principle of mutual accumulation between 
the armature and field magnets is so well and generally 
known that we need only make a passing allusion to it. 
According to this principle, if the resistance of the outer 
circuit is sufficiently low, the slight trace of magnetism 
existing in the iron of the field magnets—as it exists in 
any piece of iron within the magnetic influence of the 
earth—induces a correspondingly slight current in the 
armature, which being led through the exciting coils, 
tends to increase the original magnetism. This again 
reacts on the armature, the current is increased, and 
further intensifies the field until a point near satura- 
tion is reached. The machine is then in full work. 
Since the electro-motive force is dependent on the cur- 
rent, it is evident that the machine cannot produce any 
electro-motive force when working on open circuit or on a 
circuit of so high a resistance that the principle of mutual 
accumulation cannot come into action. Series machines are 
therefore only applicable in cases where the resistance of 
the outer circuit cannot be increased beyond a certain 
limit, as in the case of an electric light installation contain- 
ing a fixed minimum number of incandescent lamps in 
parallel connection, or where the resistance of the outer 
circuit is low to begin with and increases as the current 
increases. As an example, we may cite the case of a 
number of arc lamps placed in series. Before the machine 
is set in motion all the carbons are in contact, offering very 
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little resistance to a current passing through the series of 
lamps. Ifthe machine be started, the incipient current 
finds a path of low resistance open, and thus the principle 
of mutual accumulation can come into action. Another 
example is the transmission of motive-power by means of 
two series dynamos. Whilst the receiving dynamo, which 
is acting as motor, is at rest, there is only its resistance and 
that of the line to be overcome by the generating dynamo, 
and a current is quickly started. Afterwards there is the 
opposing electro-motive force of the motor added to its 
resistance, but the field of the generator being already 
established the latter is able to maintain the current. 

It will be seen that series machines are not suitable for 
incandescent light installations where the number of lamps 
burning at a time varies between wide limits. For such 
a purpose shunt-wound dynamos are somewhat better, but 
by no means quite so satisfactory as compound-wound 
machines, Weshall decribe the former first. The exciting 
coils consist of a large number of turns of fine wire having 
a considerable resistance, and they are connected direct to 
the brushes of the armature without reference to the outer 
circuit. The current which magnetises the field circulates 
through the exciting coils and armature, and as far as this 
current alone is concerned, the machine can be considered 
as a series-wound dynamo working on short circuit—that 
is, through an external circuit of no resistance. The 
principle of mutual accumulation will therefore come into 
action, and the field magnets will become excited to nearly 
saturation point. In consequence of this there will be an 
electro-motive force maintained between the terminals of 
the machine, even if the same be disconnected from any 
external circuit. It is therefore possible on making the 
connection to light one single incandescent lamp and to 
increase the number as required. Each successive lam 
switched on forms an additional path for the electric cur- 
rent, and the total current given out by the armature is 
nearly proportional to the number of lamps burning. But 
as the current increases the loss of electro-motive force, in 
consequence of the resistance offered by the wires on the 
armature, also increases, and the exciting current circu- 
lating round the field magnets is thereby somewhat 
decreased. This lessens to a certain extent the magnetism 
in the field, and again reacts on the electro-motive force, 
tending further to lower the exciting current. In fact, 
the converse of mutual accumulation takes place between 
the armature and field magnets until a point is reached at 
which the electro-motive force is just sufficient to maintain 
an exciting opin corresponding to the intensity of the 
field to which the electro-motive force is due. To repre- 
sent this graphically, the machine is now working at a 
lower point of its characteristic curve, and each lamp fed 
by it will burn somewhat less brilliantly than before. In 
some machines, as for example the Edison and Weston, 
the resistance of the armature is so extremely low that this 
difference in brilliancy between a small and a large number 
of lamps on at a time is scarcely noticeable. In other 
machines the difference is very marked, and by far too 
a to allow the use of shunt machines pure and simple 
or incandescent lighting, unless some sort of electrical 
governor is provided which will cause the speed of the 
machine to increase as the number of lamps burning at a 
time is increased. 

Another way of overcoming the difficulty is by the 
employment of a combination of the series and shunt 
systems of winding the field magnets. This is generally 
known under the name of compound winding, and is now 
almost universally used by the makers of dynamos for 
incandescent lighting. After what was said above about 
the two systems if employed simply, our non-electrical 
readers will have no difficulty in seeing how the combina- 
tion acts. The office of the shunt coils is to maintain the 
electro-motive force between the terminals of the dynamo 
when the outer circuit is open. If, now, one lamp after 
another be switched on, additional exciting power is 
applied to the magnet through the series coils which 
carry the current to the outer circuit; and this additional 
exciting power should just suffice to raise the electro- 
motive force by an amount corresponding to the loss due 
to the resistance of armature, series coils, and main leads. 
In this way the difference of potential between the positive 
and negative lead at the lamps is maintained nearly con 
stant, whatever may be the number of lamps switched on 
at a time. 

A point of great practical importance is the efficiency 
of dynamo machines, As mentioned above, the aim in 
designing the field magnets should be to produce a 
maximum number of useful lines of force with a 
minimum expenditure of electrical energy. This can be 
obtained partly by so shaping the magnets as to offer the 
least possible magnetic resistance, and thus to require 
only a small exciting power, and partly by using a large 
amount of copper in the exciting coils. It must be evident 
that the thicker the exciting wire in a series machine, the 
less resistance will the exciting coils offer to the current, 
and the smaller will be that portion of the total electro- 
motive force which must be sacrificed to drive the current 
through them. Similarly, the greater the length of wire 
coiled on the magnets of a shunt machine the greater will 
be the resistance of these coils, and the smaller the 
amount of current which can pass through them. 
In this case the exciting power is nearly independent 
of the number of turns, because current and number 
of turns are nearly inversely proportional. We need 
not go at length into these matters, as we have in a recent 
article—February 27th—treated the question of the dif- 
ferent losses of power taking place in a dynamo machine. 
Suffice it to say that the yen 2 a dynamo is driven the 
more efficient will it be. The electro-motive force pro- 
duced in the armature is proportional to the strength of 
the field, the number of turns of wire, and the speed. The 
smaller the number of turns coiled on a given armature 
the larger can be the cross-sectional area of the wire, and 
the smaller will be its resistance. In this case the resist- 
ance of the armature is about inversely proportional to 
the square of the number of turns. By doubling the 
speed of the armature we shall, therefore, quarter the loss 
of electro-motive force due to its resistance. But since 
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very high speeds are for practical reasons inconvenient, 
there is a limit beyond which increase of efficiency should 
not be attem y the simple device of increased spe 
There are also cases where it is absolutely necessary to 
keep the speed below a certain limit, especially where the 
dynamo is coupled direct to the engine, and then economy 
must be sought in- other ways than by increasing the 
speed. This can be done by an increase in the size of the 
armature, and by employing a very pow field. After 
what we have said, it will be seen that it would evidently 
be unfair to compare the efficiency of different dynamos 
irrespectively of their speed. To obtain a just basis of 
comparison between two machines of equal electrical out- 
put but different speeds, the loss of electrical energy in 
the armature should in both cases be multiplied by the 
square of the speed, and the figures thus obtained should 
be used for comparison. 

It is interesting to note that recent improvements in 
dynamos have generally been in the direction of a decrease 


in speed, whilst the makers of steam engines have striven. 


to increase their speeds. A point has thus been reached 
where the two meet, as is shown by the ae 
large number of direct-driven dynamos exhibited. 








THE NEW ORLEANS EXHIBITION. 
No. IV, : 

Amone the most successful of the manufactories in 
America are those which have been established by English- 
men, who, finding that their products as made at home are 
shut out by the. heavy import duties, bring capital, experi- 
ence, and workmen here and endeavour to on their 
accustomed trades. As an example, the manufacture of 
cotton, or, as it is called here, spool cotton, is 
exhibited by two of the largest firms in the world—Clark, 
of Glasgow, and the American Willimantic Company. 
The former has a very } factory in America, and 
exhibit a complete set of machinery showing the treatment 
of the cotton from its raw condition as purchased from the 
plantation to the finished reel or bobbin as sold to the con- 
sumer. The reeling machinery is one of the most extra- 
ordinary series of automatic processes ever witnessed, and 
in its completeness and compactness quite outshines the 
less efficient appliances of the American firm, who, how- 
ever, in all the preparatory stages, are on an equal footing. 
It is interesting to note how in the subdivisions of manu- 
facture machines have been brought together from the two 
countries. Thus on the different machines of the Willi- 
mantic Company may be seen the names of Curtis, Son, and 
Co., of Manchester; J. T. Boyd, of Glasgow; the Lowell 
Machine Company, of Massachusetts; the Machine Com- 
a! of Providence, Rhode Island, and others. 

e introduction of old-established trades from a foreign 
country is not always successful, for it is not easy to trans- 
plant industries which grow up in districts, affording sub- 
sidiary trades of all kinds; and a single factory ina new 
country is often hampered for want of the preliminary or 
secondary processes which are best performed as separate 
enterprises, and which are abundant only in places where 
manufactories congregate. Such a trade as lace-making, 
for instance, which at present is carried on mainly at Not- 
tingham, Calais, and certain German towns, is not doing 
very well here. 

The Government and State exhibits alluded to ina 
previous article are so complete and well arranged, and 
display so plainly the vast resources of the peat espe- 
cially of the gp hitherto least known to the world, that 
ther alone, by the information they afford, justify the 
trouble and expense of the Exhibition, and make amends 
for the many minor defects in the undertaking. It was 
at first intended to make this official display in the main 
building, but so great were the demands for space in the 
latter by private persons, that it proved insufficient even 
for them alone, and it was decided to construct a separate 
building for the official exhibits. This building, already 
alluded to, is about 900ft. long by 600ft. wide, and of the 
540,000 square feet of space thus available, the Govern- 
ment takes about 100,000, and the forty-six States and 
territories the remainder, Texas heading the list with 
18,000ft., and all being represented except Utah. Besides 
these purely Government displays, two of the principal 
railway companies interested in the development of the 
South, namely the line from Cincinnati to New Orleans, 
known as the Queen and Crescent route, and the Richmond 
and Danville system, which embraces lines south and 
south-west from Washington through Virginia, also take 
10,000 and 12,000 square feet respectively, to show the 
agricultural, mineral, and other products of the lands they 
traverse. 

The last-named company affords a curious example of 
railroad development in this country. The original line 
from Richmond to Danville measures only 140 miles, and 
now the company owns or controls more than 2000 miles, 
of which the Virginia Midland is probably the most 
important, connecting, as it does, to Baltimore and Wash- 
ington on the north, with a subsidiary steamship line to 
New York; while south there are running powers and 
leased lines into both Carolinas and to Georgia. The 
tendency to bigness in this country is specially seen in the 
nomenclature of the railroads, and a small line seeks great- 
ness by adopting the name of a State or district some 
thousands o' ee distant. Thus it is with the Georgia- 
Pacific, which is controlled by the Richmond and Danville 
Extension Company, but which, except in its name, will 
reach the western ocean only in some remote future. 

In the centre of the building devoted to the Government 
and State display are the national exhibits, classed accord- 
ing to the branch of service they represent. Thus the 

ar Department shows rifled ordnance, but is most. con- 
spicuous in the medical branch, which shows models of 
railway ambulances, which are ingenious adaptations of 
the usual American cars for conveying wounded soldiers, 
while surgical instruments and svelieases of all kinds are 
conveniently arranged for inspection. Naval hospital ships 
are also exhibited by models, but war ships are not at 


present conspicuous in this country, and do not claim 





much attention here, The postal authorities show their 





sorting cars, which differ in many respects from those used 
in England, and fitted with apparatus for taking up and 


ed. | throwing off mail bags while running of a kind much 


simpler than those on English railways. Specimen sets of 
postage stamps are exhibited, and with these also are 
shown a complete assortment of bank notes, the pictures 
and other portions of the design which are peculiar to the 
paper money of the country atiording exquisite specimens 
of fine-line engraving. 

The Government Roveseve Department has a very fine 
display of maps, some of them in relief, which give 
amongst other information the results of the latest 
mineralogical investigations. The Smithsonian Institute 
exhibits an interesting collection from its museum and 
library. The Patent-office has a department of its own, 
with conveniently arranged books of reference and other 
information generally accessible only at Washington. In 
the ies of the buildings are shown the methods and 

8 adopted in the common schools of the different 
ineluding in these some most interesting informa- 
tion concerning rudimentary technical schools which have 
been recently established in various districts. a 
of artisans’ work from the New York trade schools are 
shown. Typical engine structures on a small scale as 
suitable for instructional so ares are exhibited, amongst 
them being a useful and effective display of models of 
American bridges and roof trusses. In this depa: ‘ment 
foreign as well as home exhibits are admitted. ere is a 
school workshop from Sweden, and France sends a very 
complete display of drawings, tools, and Seep from 
the Rouen primary technical schools. Probably the old 
connection of New Orleans with France induced the 
authorities to take the great trouble this exhibit must 
have involved, 

That agriculture should have the prominent place among 
the separate State exhibits was to be expected, and even 
to those whose interests lie in another direction, the endless 
variety and vast extent of food age are significant as 
showing how real and solid a there is for a future 
manufacturing population. 

The display of timber is astounding, both in regard to 
extent and variety. With every kind of hard wood, many 
of them identical with those better known and associated 
with the southern part of the Continent; with hickory 
and other tough woods, which are used for so many 
pepo here, the forests abound also in soft woods, easily 
worked and admirably adapted for building purposes. At 
present in these southern States pitch pine and other 
timber is obtainable for the labour of cutting it, while in 
the less-explored States want of transport at present is the 
only hindrance to supplies even greater than here. 
Michigan, the great forest State, shows samples of the 
fine lumber she exports so largely, while in the forests 
near New Orleans one may see the timber known so well 
in England as coming from Pensacola, Mobile, and other 
ports on this coast. 

Cotton, which has heretofore been a source of wealth 
by export only, is now being manufactured in Georgia, 
South Carolina, and other States, and the rapid growth of 
factories, under the most favourable auspices, betokens 
future prosperity of a kind which would have been incon- 
ceivable a few years ago. In South Carolina alone there 
were 100,000 spindles at work in 1880; the number has 
greatly increased since, and the New England factories are 
likely to find an increasing competition every year. To do 
justice to the actual facts as presented here, and to the 
future they sug, would need many volumes rather than 
the space available in Tux EncrnrER, and those who desire 
fuller information should seek it from the Commissioners 
of the different States, most of whom have prepared 
reports and statistics available in a convenient form. 
Amongst the varieties of climate products and other cir- 
cumstances peculiar to each State, it must suifice here to 
describe what appears most interesting to metallurgists 
and engineers in the present condition and rapidly 
approaching development of the Southern States, 1- 
ne Ala and Georgia. Under one of the galleries 
of the main building are exhibited the products of the 
Birmingham Rolling Mills, Alabama. ere is nothing 
very grand or Erg the display, and if it were shown 
in Pittsburgh, or Philadelphia, or in Birmingham, 
England, it would suggest nothing more than the samples 
of an enterprising firm who manufactured rolled iron in 
rather more variety than is usual in any one establishment. 
But coming from where it does, it betokens an approach- 
ing revolution in the iron industries of the United States, 
and even of the world. It can hardly be supposed that 
the significance of this exhibit was unknown to the autho- 
rities here, and it can only be laid to their hospitality in 
this capital of the South that they gave it so unobtrusive 
a place and left the conspicuous spaces in the building to 
exhibitors from the North. But to an impartial observer 
from Europe, who has no bias either for North or South, 
it would have appeared more appropriate if Mr. Pullman, 
with his model train and sumptuous cars, had been moved 
aside from the central site they occupy to make room 
for the bars and plates and sheets of the new iron city. A 
visit to this new Birmingham is, however, necessary to 
a proper description of it, and this we shall give at 
another time. 








Trtpury Docks.—In the recently tried action by Mesars, Kirk 
and Randall against the Bullionist for a libel, in which the de- 
fendants had said that the Tilbury Dock works were taken out of 
the contractors’ hands in consequence of Messrs. Kirk and 
Randall’s “failure,” the following facts were stated by Mr. 
Webster, Q.C. :—The original contract was for about £700,000, 
and under it work had been carried on up to June, 1884. So 
different, however, had the soil proved to be from what was 
anticipated, that — the plant, which originally had been esti- 
mated at some £50,000, Messrs. Kirk and had expended 
upwards of £200,000. Upon this the East and West India Dock 
Company had paid Messrs, Kirk and Randallonly £120,000, leaving a 
balance of ,000. Moreover there were retentions amoun to 
£35,000 upon work certified for up to the end of May, and er 
there was the value of the work done during June. Thus there 
were assets amounting to nearly £200,000, quite apart from the 
larger claims against the Dock Company, which were the subject 
of an arbitration now taking place, 
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THE INVENTIONS EXHIBITION—BERNAYS’ STEAM PUMPS. 
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WE illustrate above a novel steam pump, the invention of ; the cylinder is lined with gun-metal, and the glands bushed , special awards of medals for efficient modes of guarding or 
Mr. Joseph Bernays, M.1.C.E., of London, a name that will be well | with the same metal. This pump will deliver at an average | shielding machinery. 
known to our readers as that of the inventor of Bernay’s centri- | speed 4800 gallons per hour. Mr. Bernays has granted an Last week the official statement of accounts relating to the 
fugal pump. The pump now under notice is a decided novelty. | exclusive licence for the making of his patent pump to Messrs. | show held last summer at Shrewsbury was made public. The 
The patentee claims for his invention that the new patent | T. Larmuth and Co., engineers, of Salford, Manchester, and the | total expenditure connected with the meeting amounted to 
pump combines the advantages of direct-acting pumps with | various details of construction have been very carefully con- | £14,557 10s. 9d., and the receipts to £16,858 33, 5d., leaving a 
those of the fly-wheel type. It admits of the long stroke and | sidered. The firm have several in hand, amongst others | balance of £2300 12s. 8d. to be added to the funded capital of 
simple construction of the former, whilst retaining the steadi- | specially arranged pumps, available for all general purposes, | the Royal Agricultural Society. The actual outlay for showyard 
ness and certainty of action, economy of steam, and accessibility | boiler feeding, &c., and of sufficient power for use as fire pumps | works was £9521 14s. 8d., from which, however, must be 
of working parts, of the latter. The novelty consists in making | in cases of necessity. deducted the sum of £4971 7s. 9d., proceeds of the sale of 
the connecting rod C B of the same length only as the crank, materials used, and the charges for work executed for exhibitors 


and by the use of two toggles A A to lead the rod to change its . and refreshment purveyors, thus bringing the net cost of the 
position during each stroke from—in the vertical type—above THE ROYAL AGRICULTURAL SOCIETY. showyard works down to £4550 6s. 1ld. The latter amount 


the crank at one end, to below the crank at the other end. The| Fw persons whose duty it becomes to make anything like a| was more than met by the fees charged to exhibitors of 
rod thus adds its own length to the stroke at each end, and in | detailed examination of the contents of the many rows of | implements, the payments for shedding reaching a total of 
that way causes the piston to move through four times the | shedding to be found in the Implement Department of the | £4225 15s. 6d., and entry fees from non-members amounting to 
length of the crank, instead of twice only. A simple contri- | Royal Agricultural Show will be at all sorry to learn that this | £190. We note, too, that a fine of £25 was enforced for non- 
vance keeps all the working parts in their proper relative | section of the Preston Exhibition, to be held next July, will not | exhibition of one of the sheaf-binders entered for trial. The 
positions during the stroke, and at the same time relieves the | be on quite so extensive a scale as its immediate predecessors. | trials themselves appear to have been conducted with much 
piston-rod from side strain, in consequence of which crosshead | The appended figures will enable the reader to compare the | greater regard for economy than on some previous occasions. 
guides are dispensed with, and the wearing of the glands facts for himself, so far as regards the total length of shedding 
avoided. ‘The engraving above shows one arrangement, in | allotted at Preston and the preceding five shows :— 

which an excentric is combined with the crank and connecting | — 

















Otp War VESSELS.—The Admiralty are fast clearing the 














rod. The piston moves accurately in accordance with the true 8 » ee ; national harbours of the obsolete hulks. In addition to the 
law of the versed sine, both on the in and out stroke; it} 22 | § | Be | ao | F | Bg | Caledonia, Hastings, Magpie, Meppet ance te Reval Osh, 
therefore reaches the cylinder ends at greatly reduced speed, a: 3 e3 s | 3 5 = P ; § ye 4 

€ - - FS sd - a - lous, Favourite, Netley, and Plover at Portsmouth. 
and the slide valve can be set alike for both ends. It is by no Z mye a | ° | It will thus be seen that the fleet of old wooden armour-clads 
means easy to make the action of this gear clear, even with —— | promises soon to be nothing more than a naval tradition. The 
drawings, although it is exceedingly simple, and can be grasped | 1885. | 1884. | 1883. | 1882. | 1881. | 1880, | Caledonia, 6832 tons and 4538-horse power, was launched at 
in a moment when the pump is seen at work. It will, however, i aay | ams | Goo —— | Woolwich in October, 1862, and was paid off at Devonport in 

Re 1 w iy , 


we think, be understood. If the reader regards the connecting | 0°¢i™4"Y 9,826 9,196 | 6,662 | March, 1875. Her total cost, including engines by Maudslay, was 
| ,658. The Royal Oak, 6366 tons and 3704-horse power, was 


h abo imple cog taking at achtnery to | £264 

rodeo inte eich above snp om ang teach | ainnmaion, 200 25 | x90 | nam sa nem | BASS ati heme i al an a ea 
once the end of the connecting rod gets into this space, it is im- | Sidesheds .. .. ..| 1,520 | 1,554 | 1,618 | 1,402 | 1,511 | 1,059 lit paneer ae — , oy Rage 2 . cet hs it 
4 ; ? . ghee’ —— | wo uire abou’ x make her gi or commission, 
possible - the ~_ eG ae ae ae heap Total .. ../ 18,000 |12,904 | 18,186 | 18,017 | 12,751 | 9,781 Her original cont, was £234,691, inglusive of 5.310 for: machinery 
very crude form, the crank is “kicked over the dead points” | How far the reduced dimensions of the forthcoming show was memo. at Deptford in ‘July, 1864, and was anally aid of 
at each stroke by the toggles. The pumps take up very little | may be attributed to the depressed condition of trade it would | at Portsmouth in December, 1876, after having in 1869- Ce re- 
space, and can be fixed in places where other fly-wheel pumps | be hard to determine. This perhaps has had some sort of | fitted at a cost for hull and machinery of £6815. Her first cost 
would be impossible. They are made in all sizes, and can be | influence; but, on the other hand, it may be certainly assumed hws jo for hull and £24,016 for engines by Messrs. Hum- 
adapted for any purpose. y that the most powerful cause is to be found in the fact that | Phrysand Tennant. The Seton, Bere tons and horse tr 
We have inspected two of the pumps exhibited. The smaller | this year there are to be no trials of new implements worth py ee yy AS. Seta ty Mans Png * dood 
of the tao i's tum pump hevieg 08 cylinder 2fin. in dia- | mentioning. The triale, in fact, relate only to harness, whipple- paid off at Portsmouth in June, 1875, when, as in the case of 

















meter. The ram is 1}in. diameter, with a stroke of 3in., and | trees, and butter packages. Beyond these prizes there is, of | ¢y 1 Oak, though t it ‘ound 
delivering at 160 revo utions per minute about 180 gallons per course, the stereotyped offer of ten silver medals, which may be 260,000 endl be caned rod daoteeher met cob ne te 
hour. The other is a double-acting pump with steam cylinder awarded in cases of sufficient merit in new implements; and, in | Of the entire fleet of fourteen wooden armour-clads only two, the 
Gin. diameter, water cylinder 4}in. diameter, and stroke 9in.; | addition, the customary power is given to the judges to make | Lord Warden and the Repulse, are in commission, 
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THE INVENTIONS EXHIBITION—WICKSTEEDS TESTING MACHINE. 


MESSRS, JOSHUA BUCKTON AND CO., LEEDS, ENGINEERS. 
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WICKSTEED’S TESTING MACHINE. 

Tne testing machine shown at the Inventions Exhi- 
bition by Messrs. Joshua Buckton and Co., Leeds, 
presents features of very special interest to all who 
are concerned with the testing of iron and steel. For 
the first time almost, Mr. Wicksteed has enabled the 
material under test to record its own behaviour, and this 
by a method involving the use of exquisite mechanical 
devices, depending on the discovery of a new prin- 
ciple. The well-known single-lever testing machine of 
the firm is fitted with a new patent autographic indicator. 
This traces a line upon metallic paper, showing exactly the 
extension of the sample as the load upon it increases, A re- 
duced copy of one of the diagramsis shown in our engraving. 
The height of the figure represents the load in tons, and 
the length of it the extension in inches. The line indi- 
cating the behaviour of the test pieces begins at A and 
ends at B, It will be seen that the line rises to 17 tons 
with very little lateral movement to show extension. At 
that point it records a sudden extension of the sample 

















without any additional load. This is the first permanent 


set of the material. After about jin. of this lateral 
movement the line makes an ascending curve, showing a 
rapidly increasing extension in proportion to the added 
load, until it reaches a height indicative of 23 tons of load 
with 2*lin. of extension. At this point the descending 
line begins to show a diminution of the load carried, while 
the extension of the sample continues till it breaks at B. 
This reduction of load takes place owing to the rapidly 
decreasing area of the sample before it breaks. This 
rapid decrease begins when the extension leaves off, being 
general throughout the length of the sample, but becoming 
— localised in that part of the sample where it is going 
to break. The indicator is extremely sensitive, and reco 
the smallest alteration of load upon the sample, together 
with the accompanying extension due to that load. 

A general explanation of the action of the whole system 
of testing may be given as follows:—The sample A is 
held between an upper gripping box B and a lower grip- 
ping box C. The upper box is suspended from the 
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centre of a steelyard D, which weighs by the adjustment 
of its poise weight E whatever pull is put upon the sample. 
The lower box is connected with an hydraulic ram F, 
which puts the pull upon the sample and extends it until 
it breaks. Thus, while the hydraulic system is doing the 
mechanical work of breaking the sample, the steelyard 
system is accurately measuring the load it is sustaining. 

e object of the indicator is simultaneously to record the 
amount of load and the extension due to that load, and the 
area of the diagram gives the amount of mechanical work 
done in breaking the sample, which may be conveniently 
expressed in the equivalent of tons lifted lin. high. To get 
this simultaneous record, the ram of the indicator which 
carries the pencil is in fluid connection with the hydraulic 
system that puts the load upon the sample, and the indicator 
Para partakes of that load ; and as the load is measured 
by the steelyard, so the reading from the steelyard deter- 
mines the scale of the diagram. Thus in the indicator the 
water system imparts the movement to the pencil, but the 
steelyard system assix~: the value to that movement, It 
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remains to be explained how the motion is given simul- 
taneously to record the extension. 

The metallic paper on which the pencil travels is 
mounted on a brass cylinder G, like that of a Richard’s 
indicator, and this cylinder revolves in response to 
the extension of the sample by means of the ollowin 
arrangement: The sample has two light clamps, H H, 
attached to it on the datum lines between which the 
extension is to be measured. A fine wire is attached to 
the bottom clamp and turns round a pulley on the upper 
clamp, thence it goes horizontally along a radius bar I, 
through the body of the machine, and passing round a 
pulley at the joint of the radius bars, it descends to the 
cylinder carrying the paper. The radius bars and pulleys 
are, by the invention covered by the patent, so disposed 
that no general movement of the sample causes alteration 
in the length of the wire, but the minutest alteration of 
the distance between the clamps upon the sample causes a 
lengthening of the wire, which communicates a correspond- 
ing movement to the diagram cylinder. 

The object of the belt pulleys L, seen at the right-hand 
of the indicator, is, by the invention covered by the patent, 
to impart a revolving motion to the hydraulic ram of the in- 
dicator, which entirely prevents the friction of the hydraulic 
leathers from interfering with the free action of the ram 
in responding to the very smallest increase or decrease of 
pressure in the water system. The effect of the rotary 
motion of the ram is that the ram seems to float, and 
moves absolutely without friction longitudinally, although 
very considerable power is n to cause its rotation, 
a din. strap being required to rotate it at about 120 
revolutions per minute. The delicacy of this response 
is shown by the behaviour of the pencil at that part of the 
diagram where the permanent set takes place, and again 
by the drooping curve after the power of the sample to 
carry the maximum load is passed. It will be seen that 
this system of testing is almost equivalent to loading the 
“ar with actual weights, seeing that the load sustained 
by the sample is a dead weight of one ton acting through 
a single lever of the first order, this lever having for its 
fulcrum a long knife-edge which vibrates without appre- 
ciable friction, even when supporting a load of fifty tons. 
The purely horizontal movement of the poise-weight 
imparts no unrecorded strains to the sample, and the water 
pressure is brought to bear without impact. The whole 
machinery may be worked so quickly as to break twenty 
pieces in an hour, and this without introducing any errors 
from unrecorded strains. 

The accuracy of these single lever dead weight testing 
machines has led to their adoption by Professor Unwin at 
the new laboratory of the City and Guilds Institute for 
Technical Instruction adjoining the Exhibition building, 
Where he has just pat dowy one of Mesers, Backton’s 
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100-ton machines. They are also in the laboratories of 
the Royal Indian Engineering College, and of the Bristol | 
University College, and are about also to be placed in the | 
new laboratory of the Yorkshire College, Leeds; and 
these machines are fitted with apparatus for testing in 
torsion, deflection, and compression. The rapidity with 
which these machines can operate without interfering with 
the delicacy of the measurement has led to their extensive 
adoption at steel works in this country working under the 
survey of Lloyd’s Register and the Board of e; the 
machines have also been supplied to several foreign 
Government yards and private works abroad. 

It is Messrs. Buckton’s intention to allow any samples 
that may be brought to the Exhibition to be tested in the 
machine, and to make a diagram, a tracing of which will 
be presented with half the broken sample returned. 














MATHER’S 4-H.P. PORTABLE ENGINE. 

THE accompanying engraving illustrates a very ingenious 
portable engine patented and made by Mr. G. R. Mather, 
Wellingborough, and shown at the Inventions Exhibition. 
This engine has been exhibited more than once. The 
boiler has two cross tubes, and is mounted on a wrought 
iron foundation plate; an ash door is fitted, which serves 
as a regulator for the draught. The chimney is fitted to 
a pair of malleable iron joint rings, and has a movable iron fork 
provided to receive it when doubled back for travelling. The 
cylinder, guides, and framing are all in one casting, the framing 
joining the cylinder at its lower end, and may be compared to 
arms and legs, all of which are cast hollow and are of great 
strength. To the arms and horizontal side stays, afterwards 
mentioned, are clipped the wood horse shafts; to the legs are 
bolted massive adjustable bearings, and to these bearings are 
bolted four wrought iron stays, the ends of which are bolted to 
the boiler; two running to the side horizontally and two to the 
centre obliquely. 

On the back of the cylinder is cast a bracket of the same 
radius as the boiler, to which it is secured by bolts. On the 
left leg is formed a hollow bracket, to which the feed pump 
barrel is bolted by two bolts; the joints, which are faced, being 
made with paper for easy removal. To the back of the bracket 
is attached the treble valve-box, the upper end of which joins 
the boiler, The cylinder cover or head contains the steam and 
exhaust openings and piston valve, and also carries the governors. 
The piston and crosshead are in one casting; the upper end is 
dished, and fitted with two rings, and the lower end is fitted 
with one ring immediately under the slide plates, which are 
adjustable. A lubricator is fitted to the crosshead, having 
three outlets, one central, oiling the upper end of the connecting 
rod, and the ather two conveying oil to the slide plates. The 
pump plunger is screwed into the crosshead flange. The lower 
end of the cylinder is covered by a drip pan, provided with a 
central slot, through which the connecting-rod works. 
drippings are conveyed by a tube into the hollow leg frame, 





and joiy any leakage that, may arise from the pump plunger, 
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and are conveyed by a pipe into the ashpit. The crank shaft, 
which is 3in. diameter, and of Bessemer steel, bent to obtuse 
angles—this form giving great  stiffness--carries the two 
travelling wheels, one on each end. These wheels, which are 
42in. diameter by 4}in. broad, serve the purpose of fly-wheels 
when steaming and of road wheels when travelling. One of the 
wheels is keyed firmly on the crank shaft, while the other has a 
set screw and glut, which is tightened before running under 
steam and slackened before travelling, allowing the easy turning 
of corners without skidding. The connecting-rod is withdrawn 
from the crank bearing before travelling by simply driving out 
a cotter, so that none of its working parts are in motion during 
its removal from place to place. The crank shaft carries a 
driving pulley and also a grooved pulley, which, by a band, 
drives the governors immediately over. There are no excentrics, 
with their attendant rods, straps, and pins, but the valve motion 
is given by a bent forked lever, which is at its lower extremity 
joined to the connecting-rod by a forked rod. The valve, as 
before mentioned, is of the piston type, and of gun-metal, fitted 
with rings, and serves the three-fold purpose of steam inlet, 
exhaust, and throttle valve. One obvious feature in this engine 
is its extreme simplicity, without destroying efficiency. There 
is only one gland in the engine, that being for the pump-rod, 
only $in. in diameter. The governors, which are fixed. hori- 
zontally, actuate a small wedge, the sliding of which adjusts the 
valve to the required opening. The valve is not connected to 
the lever, but from the latter a short rod is suspended, which 
works into a semicircular groove, allowing it to lift during the 
time the governors hold down the valve. Two men are sufficient 
to pull down the engine on its wheels, in which position it 
balances whilst being drawn by the horse. The shafts can 
before running, if desired, be withdrawn by slackening the clip 
nuts, or they can be retained in position. The piston and valve 
may be taken out and replaced in a few minutes, without break- 
ing and joints and without the usual tools. There is a pipe fitted 
from the exhaust to heat the feed-water before passing into the 
boiler. There being two fly-wheels and also a pulley, a strap 
can be led from each of the wheels, thereby, in many cases, 
saving the necessity of a main shaft. Another good feature in 
this engine is that the cylinder is open at its lower extremity, 
whereby any serious leakage past the piston rings may be 
detected and remedied, thereby preventing waste of fuel. A 
tube is fitted from the cylinder bracket through the boiler into 
chimney flue, carrying off any slight leakage, thereby preventing 
inconvenience. These engines have now been two and a-half 
years under test, and give, we understand, satisfaction. They 
are at present made in two sizes-—2$ and 4-horse power. As 
the working parts are all in compression, they seldom necessitate 
adjustment, as no knocking would be heard even under con- 
siderable wear. 








SouTH KEensincTon MuseuM.—Visitors during the week ending 
May 2nd, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 12,308; mercantile marine, Indian 
section, and other collections, On Wednesday, Thursday, 


and Friday, admission 6d., from 10.a.m. to 6 p.m., Museum, 2152; 
mercantile marine, Indian section, and other collections, 245, 
Total, 19,090. Average of Sorat the Me week in former years, 
17,087, Total fyom the opening of the 


Museum, 23,965,100, 
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CROSS SECTIONS OF PROPOSED LOW-LEVEL TOWER BRIDGE 
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DESIGN FOR THE TOWER BRIDGE. 

On another page we express our views as to the scheme of 
the Corporation now before Parliament, and the following is a 
description of the design proposed by Mr. R. M. Ordish and Mr. 
Ewing Matheson, as illustrated above and on page 460 :—The 
bridge is in one span of 850ft., with four main ribs or arches 
of wrought iron or steel. The thrust of the arches would be 
taken on masonry abutments built on concrete foundations on 
the London clay, which is well suited to sustain such a load. 
The roadway is suspended from the arched ribs by vertical 
members strongly braced together, and in the centre a portion 
of the roadway is movable and made to hinge upwards as a bas- 
cule bridge, leaving an opening 120ft, wide and 120ft. high for 
vessels to pass through. The arched form of the bridge, its 
width, and its great weight, not only afford sufficient stiffness 
and stability against. wind pressure and the strains caused 
by the traffic, but in regard also to the possible collision 
of vessels passing through the bridge, the structure would 
have ample strength. Even at high water the bridge 
would be clear above the hulls of the largest steamers 
navigating this part of the river. The one clear opening of 
120ft. in an unobstructed tide-way, as here proposed, would 


afford as great facility for navigation as the wider opening pro- | 


posed in the Corporation design, where the channel is obstructed 
by large piers in the centre of the river. If, however, it were 
deemed important to provide a wider opening than here pro- 
posed, the design would admit of an opening of 15vft., or even 
200ft. This is, however, deemed unnecessary and inexpedient. 
In d to the future addition of a railway, which is contem- 
plated, if the time should arrive when the movable part of the 
bridge was no longer opened, it is proposed to carry the four 
lines of rails above the road traffic, as shown in the cross sec- 
tion above, namely, two lines above each roadway, this higher 
level being as necessary for the railways as the low level is for 
the street traffic. The bridge would be erected as follows, as 
shown in the engraving on this page:—On either shore of the 
river suitable staging would be erected to carry a half-span of 
one pair of ribs, and during the building of these ribs the road 
traffic below could be arranged to pass through openings in the 
staging. By means of a sufficient counterweight at the 
‘shore end balancing the overhanging weight of the rib, 
the staging could be removed, and the half arch propelled 
forward over the river on a suitable cradle resting on the 
approaches till it met the corresponding half arch in the 
middle of the stream, and the two halves would then be united. 
The second pair of ribs could then be erected in the same way, 
and then braced to the first pair. From the arch ribs the plat- 
form of the bridge would then be suspended and braced, leaving 
open in the centre of the bridge a gap 120ft. wide for the 
movable part. This gap would be filled by a bridge in two 
halves, each hinged, and with a counterpoise so arranged as to 
afford at all positions while moving in the segment of the circle, 
the altering weight n for @ balance. Only a moderate 
foree would, therefore, be required, and this could be con- 





DIAGRAM SHOWING STACINC AND LAUNCHING ARRANCEMENT 


veniently obtained from the mains of the Hydraulic Power 
Company now laid along the banks of the river, and constantly 
charged with water at a pressure of 700 lb. per inch, or by other 
motive power. The counterbalance weights and mechanism 
would be placed in the spaces available inside the arched ribs, 
and would present no obstruction to the road traffic. 

During the interruption to the road traffic while the bridge is 
open for masted vessels, foot passengers could cross by stairs 
attached to the outside of the main ribs, as shown in the 
engravings. If the time arrives for the closing of the opening 
span, it would be easy to alter the moving part of the bridge to 
make it like the fixed part. If then or thereafter a railway 
were to be added, an upper floor could be placed, as shown in the 
engravings, some of the bracing being removed to make room 
for it. The railway approaches to the bridge on either side of 
the river would be on a viaduct, which would be made in con- 


venient spans, so as not to impede the road traffic below. The | 


estimated cost of the bridge in the first instance—that is to say, 
as a road bridge, with mechanical opening and without the rail- 
way—is £820,000. This sum does not include the cost of land 
or compensation. The cost of altering the structure to a closed 
bridge and adding four lines of railway would be about £20,000. 








WELFORD’S PATENT FURNACE. 


Tuts patent furnace, illustrated by the accompanying cut, and 
patented by Messrs. R. and W. Welford, of Sunderland, has 


regenerator. The shutters or venetians in the fire-doors are so 
| arranged as to prevent the air from striking the top of the flue, 
|and at the same time prevent the radiation of heat into the 
| Stokehole. The closed hanging bridge causes a down draught 
| through the grate, which renders it necessary that the ashpit 
should be closed at its front end. The bottom air flue has 
perforations for the admission of a fixed quantity of fresh, pure 
air. The flame bed is so arranged as to throw the heated pro- 
ducts of combustion against the top of the flue to be utilised—at 
first here—for thegenerationof steam. Thefuelisfed on tothegrate 
in theusual manner, and the draughtisregulated by the venetians. 
The major portion of the air to effect combustion comes through 
the fire-door, the solid fuel being distilled into the ashpit as 
gaseous fuel, having passed through the layers of red-hot coal 
in full combustion. The gaseous fuel and flame are maintained 
at a high temperature by the practically non-absorbent surfaces 
of fire-brick in the ashpit, and being met by currents of fresh, 
pure air from the air flue underneath, final combination takes 
place, and the gases are completely burnt. It may be stated 
that the air in the flue below the ashpit is necessarily heated, 
which, of course, effects the combustion more readily; also, that 
| without the lining of fire-bricks in the flame chamber, the degree 
| of heat would not be sufficient for the decomposition of the 
hydrocarbon compounds. It is claimed that the intimate mixture 
of the gases with the air causes a very small excess of air to be 
used, and produces that complete and smokeless combustion 
which is not possible with any other arrangement. The system 




















been designed more especially for the complete combustion of 
bituminous coal, but with every kind of coal it will, it is claimed, 
give most economical and smokeless combustion, and with any 
boiler it may be used to replace the ordinary furnace. The 
annexed sketch shows a longitudinal section of the furnace in a 
Cornish boiler. The apparatus consists of an open fire-door in 
which are fixed shutters, a fire-brick fire-grate, closed hanging 
bridge, closed ashpit lined throughout with fire-brick, a bottom 
air flue underneath the ashpit, and 9 fire-brick flame bed or 





| owes its success mainly to the high efficiency of the refractory 
material used for forming the grate. 
| This grate is peculiar in that the bars are made of fire-clay. 
We have seen the furnace in operation in London, and found it 
work very well, but we have carried out no experiments with it. 
The mere fact that the gases are carried downward through the 
fuel is not enough to prevent smoke, and the efficiency of the 
| apparatus depends on the arrapgement for the admission of ain 
helow the bars and of the fire-bricks there provided, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN,—Asuer and Co,, 5, Unter den Linden. 

VIENNA.—Messrs, Geroip and Co., Booksellers. 

LEIPSIC,—A. Twiermever, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 








PUBLISHER'S NOTIOE, 


*,° With this week's number is issued as a ,a@ Working 
Drawing of a Four-Coupled Locomotive on the Midland Railway, 
Every copy as issued by the Publisher contains i Pin 4° wg 
and subscribers wre requested to notify the fact they not 


receive it, 








TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents ies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be conan’ by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

J. D.—You are using carbons too small for the current, 
less than No. 12 is too small. 

L. 8. (Portamouth).— The odontograph was invented by Professor Willis, of 
Cambridge, and is sold by Messrs. Holtzappfel, Charing-cross. 

KE. H.—The water you use is so pure that it attacks the iron in a way well 
understood, and the rust causes its colour. There is no cure but the use of 
a galvanised iron boiler. 

P. ¥ Caughhereedhh.—4e you have more draught than you want, you will 
gain an advantage by putting thick ferrules into the tubes which appear to 
you to draw most steaminto them. This will cause a better distribution of 
the products of combustion, 


For 17 to 18 amperes 
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MEETING NEXT WEEE. 
ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS.— 
Midland Counties District yey J at Nottingham, Saturday, May 16th. 


Business: At 11 o'clock, to elect district secretary. The following papers 
to be :—** Results and Advantages of the Meter System in Domestic 
Co on,” by Geo. Winship, ae Surveyor, Abingdon, ‘‘ Five 
Years’ Municipal Work in Nottingham,” by A. Brown, Bo h Engineer, 
N . At 12.30, visit to Sir J. Oldknow’s Lace Manufactory; 
Work and Ways Depéts, Stables, &c.; Health Depét—Destructor and Pail 
Cc System; London Road Paving Works; Trent age ge Nottingham 

useum; and, if time allow, other objects of interest. The 
a ee Council Chamber and discuss the 
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ENGINEERS AND CONTRACTORS, 

We have more than once commented on the business 
relations existing between engineers and their contractors 
during the performance of any given work, and it is with 
some regret that we find occasion to return to the subject. 
At present, contractors as a body have, or believe they 
have, certain grievances in connection with the terms of 
specifications, the mode of letting contracts, and the con- 

itions insisted upon by engineers under which the work 
is to be carried out. e list of these alleged grievances 
may be put concisely as follows:—(1) That engineers do 
not certify for the full value of the work done, some men 
certifying for only 90 per cent., others for 80, a few as low 
as 75. (2) The security demanded, complaint being made 
that not alone is 15 or 20 per cent. of the value of the 
work retained or kept back, and the whole of the tools 
and plant constituted a legal yale being deemed the 
property of the contractor till the work is completed and 
passed—but in addition the contractor is called upon to 
vide two substantial securities or bailsmen to join him 

in a bond equal to one-fourth of the amount of the contract. 
(3) The stipulation that the contractor shall take out his 
own quantities, (4) The clause constituting the engineer 
absolute and final judge in all matters of dispute arising 
during the of or before the work is finally 
accepted. + ground of dissension should exist between 
engineers and contractors is a great evil; that either party 








should fancy it has a grievance against the other is almost 
equally bad; and the sooner such ground, whether real or 
imaginary, is removed, the better, not only for the parties 
immediately concerned, but also for their clients, who in 
many, probably the majority of cases, are public, corporate, 
or other bodies, In order to effect the removal of an evil 
it is necessary first to gauge its extent; seek out its prim 
cause; and to dissever what is genuine from that which is 
imaginary. In this, as in all other worldly affairs, there 
are two sides to the matter, and both must receive equal 
attention. Contractors as a body are sensitive to any- 
thing touching their business—over much so, we think, 
sometimes. We will analyse the grievances which we 
have enumerated, and endeavour to determine how much 
foundation of fact they have to rest upon. 

To begin with, the circumstance that the position of the 
engineer, in reference to the work in hand, differs very 
materially in its social or moral aspect from that of the 
contractor, must never be lost sight of. The engineer 
works for others; the contractor for himself alone. Like 
Hal of the Wynd, he fights only for his own hand, owin, 
responsibility to no one. Once his work is passed an 
paid for, his responsibilities are to all intents ended. Not 
so the engineer. He works for others in a very wide 
sense of the term. He is employed by bodies of men 
responsible to their ratepaying constituents, or private 
shareholders, for the outlay of public money, trust money, 
the private savings of a lifetime, the sole support of old 
age. These bodies seldom number experts among their 
ranks; they are necessarily absolutely in the hands of 
their engineer, whose advice they must, as a rule, either 
accept or reject as a whole. The engineer’s responsibilities 
by no means end with the discharge of his duty to his 
council, his building committee, or his board. Morally, if 
not legally, he is responsible for the safety of every person 
using the work he has originated, and whose construction 
he has superintended. From a business point of view, 
also, great public interests, whether sanitary or com- 
mercial, are concerned in the soundness of his work. The 
Tay —— disaster was a painfully accentuated example of 
this; and however much Sir Thomas Bouch must have been 
sympathised with, still his share of responsibility for that 
affair seemed more than he could bear, and it is possible acce- 
lerated hisdeath. The contractor’sassociation with any given 
work usually ends when the work is completed. So long, 
however, as that work exists, its engineer's name and 
reputation are bound up in it. Can it, then, be matter for 
surprise if gentlemen who have spent large sums on their 
education, who have given years of study and hard work 
to acquire their special knowledge, should, when they come 
to practise that knowledge, attended, as the practice is, by 
so great responsibilities, can it, we repeat, be matter of 
wonder if they take every precaution to guard against 
mishaps, either structural or financial ? 

Contractors aver that certain conditions bear hardly 
upon them, and at a time when competition already presses 
them sore. But to begin with, from a generic point of 
view, the conditions complained of have nothing to do 
with competition. If they bear hardly at all, their inci- 
dence is not on individuals, but on contractors as a body. 
Fem pone yn does not afféct this. Passing from this to 
detail, and examining each of the items of complaint in 
the order we have enumerated, then the first is that a 
full certificate is not given. In reference to this, contrac- 
tors will scarcely dispute the fact that the entire conduct 
of their business involves investment. Why, then, should 
their voluntarily made agreement to invest a percentage of 
their payment in the work during its progress—to become, 
as it were, mo of it—be a hardship, bearing in 
mind that their business foresight induces them to charge 
good interest by allowing for it, or taking count of it when 
sending in their tender? One man may perhaps say, 
“Competition is too keen to admit of my doing so;” but 
this is no more an argument than if he were to say, “I 
dare not charge more than such or such a percentage 
for profit on the job.” Besides this, if the engineer 
will not give the money, a banker will, and at a 
percentage probably less than the mortgage interest 
charged by the contractor himself. The holding of 
the tools and plant in pledge during the progress 
of the work cannot be in any sense upheld as a grievance. 
Until the work is complete it is useless to the contractor, 
or, at all events, unavailable to him for anything else. A 
certain advantage to him, too, exists in this same lien held 
on it. The lien is equivalent to a protection order; and 
even if the contractor get into difficulties, his plant at the 
works is safe from his creditors—an immense advantage, 
as preventing a forced sale of it at perhaps a ruinous loss. 
The system of bails or bondsmen is not ae pursued ; 
some very eminent engineers dispense with it, deeming it 
in most cases more trouble than value. The third grievance 
is that the contractor should have to take out his own 
———. This grievance is generally more imaginary 
than real. In works of moderate size an old hand at con- 
tracting can very rapidly and accurately estimate the 
quantities; while if the work is extensive the profits 
margin will certainly, either by direct computation or 
incidentally, defray the cost of a quantity clerk’s time. 
Besides, we can hardly imagine any better system than 
that where the engineer, on behalf of his employers, esti- 
mates the cost of his work, which is subsequently checked 
by the contractor. “Out of the mouths of two or three 
witnesses” begins an adage applicable here. Suppose the 
engineer takes the msibility of the correctness of the 
bill of quantities, and, being human, is therefore fallible, 
and an error is discovered during the progress of the work, 
what a field for dissension, friction, ate 5 te is opened 
up! How much better that such things should be found 
at the outset. 

The fourth item of contractors’ complaint has long 
formed a burning subject, and we have commented our- 
selves upon it in our columns. The arguments we have 
advanced above in reference to the difference between the 
engineer’s position and that of the contractor applies in 
an eminent degree here also. Besides this the engineer 
may fairly say, “I must be the best judge of what sort of 
thing I want.” He may, and usually does, follow prece- 





dent—too much so very often—when drawing a specifica- 
tion ; but he by no means binds himself to do so, and it is 
a habit for the contractor instinctively to assume that he 
does so bind himself, and hence the trouble. When a 
dispute arises, either as to the quality of material or of 
workmanship, the contractor takes up the standpoint that 
the thing is reasonably ; that is to say, he ap at 
once to a vague, ill-defined precedent; he implies that the 
work or material is as good as that usually put in like work, 
and that it is a reasonable compliance with the terms of 
his agreement. All these arguments we have heard 
advanced in times of dispute. To some extent engineers 
are to blame about this more than contractors, for 
some engineers draw very formidable specitications cer- 
tainly, but do not insist on the fulfilment thereof. This 
practice unfortunately has wrought much mischief, and 
given rise to a great deal of heartburning and dis- 
sension. The true way to get good—to get the best— 
class of materials or work is to draw a moderate 
and thoroughly practical specification and to print 
thereon a notice that its terms will be rigidly exacted, 
and to stick firmly to it. In regard to the terms 
of the clause constituting the engineer sole judge in all 
matters of dispute, the contractor should bear in mind 
that the engineer is not judge in his own cause ; in no 
sense is he so. A great deal of misapprehension exists in the 
contractorial mind on this point. ere the engineer his 
own client even, all the same he has a perfect right to 
insist on getting that which he described and is willing to 
pay for ; just as much right to geta girder, a pier, or a 
steam engine, as he has to get a coat that fits him, or a pai 
of gloves of such fashion as pleases him. At the same time, 
inasmuch as too many engineers have, may we venture to say, 
in times past, been ordering one thing and accepting another, 
it is a little excusableif contractors as they glanceover—they 
seldom, we fear, read or thoroughly study—a specification 
say: “ H’m! a lot more is asked here than will be actually 
insisted on.” We ourselves have heard it said: “These 
things are put in specifications, but are never exacted.” 
It is then we say, if contractors reckon on this when 
framing a tender, and it is of the highest importance that, 
where possible, the engineer should refer those invited to 
tender for his work to some particular example of it 
done in the style he requires. In case the contractor 
visits and inspects this example, he then begins operations 
with his eyes open. If he neglects to do so, he has no one 
to thank but himself if he comes to trouble afterwards. 
We have felt it our painful duty to thus far give our 
judgment in the growing controversy between engineers 
and contractors against the latter, but Miat justitia, ruat 
celum; and the contractors allege a grievance which, if 
they can substantiate it, is vee vexatious. We refer to 
their statement that an undue delay exists in the making 
public a notification that a contract has been let, and the 
return of the caution money lodged by each firm applying 
for the papers of an advertised job. Contractors allege 
cases where the caution money has been £5, which is 
lodged in the engineer’s clerk’s bank to his own account; 
that no receipt or acknowledgment is given to the payer 
of the money; that a cheque, which would form at least a 
constructive receipt, will not be taken, and that the mone 
is not returned except at the clerk’s own convenience. 
this, if substantiated, ought to be reformed. In nothing 
can an engineer more fully display genuine ability than 
in the smoothness which characterises the execution of his 
contracts. 


THE TOWER BRIDGE. 


THE very severe inconvenience which has been felt by the 
great trading communities of East Londonseems more likely 
now than at any time to be speedily ended. Our readers are 
already well acquainted through our columns with what has 
been proposed by the City Architect to meet the decision of 
the Corporation to adopt a low-level opening bridge at the 
Tower. The Bill of the City of London Corporation seek- 
ing powers to construct a bridge of this character, and in 
accordance with the outline idea of Colonel Heywood, as 
illustrated in THe EnGInEER, 31st October, 1884, has been 
read a second time before the House of Commons, and is 
this week before a Committee of that House. The design 
and construction of a bridge across the Thames at Tower- 
hill is, however,a matter of much importance, and the result 
to be obtained is one which may have either inestimably 
beneficial advantages, or be attended with almost disas- 
trously undesirable effects, so that the mode of procedure 
adopted in obtaining a design ~——_ to be free from any 
of the defects which are so very likely to accrue from the 
hasty adoption of plans which could not afterwards be said 
to represent the best bridge-designing talent of the day. 
By the mode of procedure now adopted, the design of 
one engineer, confirmed as to feasibility by a second engi- 
neer, and hurried into consideration by a Committee with- 
out any alternative designs, is not at all satisfactory. 
There is no opportunity for independent views to gain a 
hearing in the Committee, and it therefore becomes a duty 
to draw attention to the dangers involved. 

We have always, as is well known, advocated the con- 
struction of a low-level bridge, and are glad to recognise 
in the design now presented to Parliament a fair effort 
to secure for East London a bridge of the character most 
suited to the requirements, but at the same time we 
must say that the design is so far faulty that it is to 
be sincerely hoped that it will not be sanctioned by law. 
When the Board of Works’ Bill for a tunnel was thrown 
out by the Committee of last year, it was recommended 
that a low-level bridge with mechanical as should 
be constructed, and that the work should be done by the 
Corporation of the City of London; but so far as the 
project has yet proceeded, the Corporation has failed to make 
the most of a grand opportunity for benefitting London by a 
public work which might also be a great public ornament 
to the metropolis. There are, as the lapse of time in the 
discussion of the subject proves, some difficulties connected 
with the construction of a bridge east of Rennie’s bridge, 
which are of no mean order. These are not, however, of 
an engineering character, but are the outcome of opposing 
interests, many of which are of a curiously mistaken 
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class, and result from a failure to recognise the real 
character of the work to be done, and its effect. 

Generally, it would have been supposed that the desire 
of the Corporation would have been to erect the best 
. bridge that could have been designed; and that for this 
purpose all available aid from the designers of bridges in 
this country and abroad would have been enlisted, so that 
no essential ideas should be lost. This plan was adopted 
by the Government in obtaining the designs for the Law 
Courts, and more recently for the War-oftice and 
Admiralty buildings ; it must be admitted, however, with 
doubtful success. The City Corporation seemed to 
think that one able man could represent all necessary 
talent, and thus instructed the City Architect to design a 
bridge, just as they would instruct him to design a market 
or a Council chamber, apparently oblivious of the fact 
that to design a large bridge to meet special require- 
ments is a work which few men can do well, and which 
few men, even amongst the very ablest of those of the 
highest reputation as bridge designers, would attempt 
unaided. The result of their instructions to their archi- 
tect is before the public. The one leading idea in his 
design is the construction of a river crossing which will 
allow ships or boats with masts to pass; and even to arrive 
at an opinion as to a means of effecting this comparatively 
minor part of the work, he sent a travelling committee far 
and wide to look at swing and other kinds of movable 
bridges. On the much larger question of the general form 
of structure and the best methods of protecting the wharf 
and river interests, which until this year seemed to be the 
chief consideration of the Corporation, he seems to have 
very easily satisfied himself that collected experience and 
ability should give way to his personal opinion as an 
architect. His scheme as now put forward provides a low- 
level bridge, with a central movable span of 200ft. 
supported on two lofty towers, each of no less than 7O0ft. in 
width, placed in the middle of the tide-way, these 
towers being supposed to be, as an architect would naturally 
think, necessary to the stability of the bridge when 
the roadway was opened for the of ships. 
These towers may be very handsome, but no one can suppose 
that the navigable channel of the Thames is the place in 
which to put them, if they are not essential to the bridge ; 
and the obstruction they present to navigation is obvious. 
That they are not necessary may be seen from the design 
we give this week for a bridge in one span without any 
piers whatever; and if in this one design something better 
is to be found than what the City Architect offers, what 
might not have been obtained if free scope had been given 
to bridge designers everywhere to contribute their ideas ? 
The minimising of obstruction during the building of the 
bridge seems also to have been ignored, and the usual 
impediments of cofferdams and staging may be expected 
if the City design is carried out. It will be seen from the 
project described on page 359 that these impediments are 
wholly unnecessary. 

Long as London has waited for a bridge at this site, 
even now the authorities do not seem to grasp the import- 
ance of the whole question: and this is apparent in the 
tinancial aspect of the case, as put forward. The estimated 
cost of the Corporation design is £750,000, and it is 
announced that this sum, and no more, is available, and 
that, if the principle of compensation for damaged 
interests is to be conceded, the Bill will be with- 
drawn, as there are no funds available to pay such claims. 
Now, though we by no means desire to see money 
applied unnecessarily to compensations for doubtful losses, 
yet we protest strongly against such a scheme being made 
to depend on a few hundreds or thousands more or less. 
London could afford to pay for her main drainage, for the 
Thames Embankment, and for buying up the toll bridges, 
and, if a bridge at the Tower be once authorised, can 
afford to pay for a good one; and a broad, statesmanlike 
view should be taken of the matter. The opening span is 
not likely to be used long. As we have often pointed out, 
the trade of the river tends downwards; St. Katherine’s 
Dock will probably soon be closed; Billingsgate cannot 
survive many years longer, and then, as. population and 
street traffic grows, the Tower Bridge will have more and 
more thrown upon it. As pointed out in the scheme of 
Mr. Ordish and Mr. Matheson, the railways will want to 
cross, and it would be but prudent foresight to provide for 
this contingency, and so not only save the trouble and dis- 
putes which the claim for a new railway crossing would 
cause, but obtain from the railways a valuable contribution 
to the expenses now incurred. 

If the Corporation are content to make only a bridge 
sufticient for the present day—if they plead poverty asa 
reason for doing anything but the best—then it is 
evident they do not realise the situation. The time is not, 
so far as they are concerned, ripe, and they had better 
withdraw and leave the matter to other hands. Unfortu- 
nately, the views we advance are not likely to be listened to 
in a Parliamentary Committee, for those who have a locus 
standi, and have petitioned against the Bill, are opposed 
to a bridge at all, and are not interested in showing that 
a good bridge can be built. As, therefore, neither the 
Metropolitan Board of Works nor the Corporation will 
give a hearing to outside views, a Royal Commission 
should be appointed to gather independent testimony. 


NON-CONDUCTING COATINGS FOR BOILERS, 

THERE are at present many patented compositions in 
the market, each claiming to be the best that can be used 
for keeping steam pipes and boilers warm. We have not 
the smallest intention of pronouncing an opinion concerning 
the relative merits of these materials; our purpose is to 
say a few words which may serve as a general guide to 
the steam user who has to select one. In other words, 
there are certain qualifications which a non-conducting 
boiler coating should possess ; what these are we prope 
to state here. It goes without saying that the coating 
should be a good non-conductor, but this is by no means 
all that is demanded ; it ought to admit of being easily 
put on; it should not be expensive, and it should not be 
heavy. The weight of some compositions is a drawback 
to their use under certain circumstances, as, for example, 





in yachts, where a ton of boiler coating may mean a ton 
less coal carried, or a reduction in speed. The coatin 
ought to be waterproof, in the sense that it wi 
not suffer water to get to the boiler from outside, and 
yet it ought to show in a few minutes a leaking 
rivet or seam. It ought not to act injuriously on 
the material of the boiler, and it ought to admit of 
being nicely finished. Lastly, it is highly important that 
it should be a bad radiator of heat, and in this respect 
many coatings are very deficient, although otherwise good. 
To explain what we mean, we may — the case of two 
boilers—one coated with one material and the other with 
a different composition. The first one rises, we shall say, 
to a temperature of 150 deg. as marked by a thermometer 
in contact with it; the second rises to 180 deg. or 200 deg. 
Yet the latter may be really the more satisfactory material 
of the two, because, radiating less freely, the boiler-room 
will be cooler. Thermometer tests made by contact are 
indeed of very little value; the radiation test is that on 
which most reliance should be placed. The thermometer 
should be held at adistance of 3in. from the surface of the 
coating and its temperature noted ; but great care is neces- 
sary in such cases to prevent the influence of currents of 
air being felt. 

great many experimental investigations have been 
made from time to time to ascertain the comparative value 
of different materials used as clothing for steam boilers 
and steam pipes. The system of testing adopted is nearly 
always the same. Steam is admitted into a pipe of 
given dimensions, with a closed or blind end, and 
clothed with the material whose value as a _non- 
conductor of heat is to be ascertained. The quantity 
of steam condensed in a given time with two or more com- 
petitive materials is taken as an exponent of their merits. 
At first sight this seems fair, trustworthy, and accurate; but 
it is quite possible to admit no small errors, Professor 
J. M. Ordway recentlysent a paper on this subject to be read 
before the American Society of Mechanical Engineers. He 
therein gives some particulars of experiments he has carried 
out. He used a number of blind pipes of various 
lengths, and supplied with steam through pipes very care- 
fully pocketted and trapped, to get rid of water, so that 
only dry steam might be supplied to the blind pipes, which 
were coated with the material whose value was being 
investigated. Arrangements were so made that the water 
could be withdrawn, and measured, from the pockets and 
traps; but Professor Ordway states that “the condensation 
in the transmitting pipes has been found anomalous, and 
by no means proportionate to the lengths. I have ,been 
much meet | to account for the strange behaviour of 
these pipes, and have even gone so far as to change the 
arrangement of them; but the irregularity still continues. 
It is evident that the water formed does not all tind its 
way into the proper pockets, and that moving steam must 
carry forward a little.” Professor Ordway very properly 
points out that if water is entrained with the steam the 
results of the test must be deceptive. To make this quite 
clear it is sufficient to say that the test consists simply in 
finding out how much water is discharged from a steam 
pipe cooled with the composition being tested in an hour or 
two hours, or any other period ‘fixed on by the experi- 
menter; but the worst material may be easily made to 
appear the best if dry steam be supplied to it and wet 
steam to its rivals. Professor Ordway asserts, and we agree 
with him, that the steam should invariably be tested for 
its hygrometric quality, and he states that since he adopted 
the calorimetric method of testing he has found that in 
many trials the steam was dry while in others it was wet, the 
percentage of moisture varying between 3 and 42 per cent. 
of the whole. “This priming,” he says, “ comes suddenly, 
and may last but a short time; but even a short continu- 
ance is sutticient.to vitiate any determination of lost heat, 
based on the latent heat of the condensed steam. As there 
is no instrument which, like the thermometer, renders 
variations visible, changes may come and go unsuspected 
and unknown.” Another source of inaccuracy is that the 
condensed water being drawn off frequently, is at a higher 
temperature than 212, and the moment the cock is opened 
a considerable portion flashes into steam and is lost as water. 
It is very difficult to obviate this, and at the same time 
retain the simplicity of the apparatus. 

As to the value of different materials tested by Professor 
Ordway after he had adopted the calorimeter method of 
testing—that is to say, after he took care to ascertain what 
percentage of water the steam really contained—he gives 
some particulars which are interesting. The best coating 
he employed was made of cork strips put on and cemented 
together with water glass. Whether the water glass 
would or would not make the cork incombustible we are 
unable to say; but we remember some years ago that cer- 
tain works were burned to the ground in consequence of 
the ignition of the coating of a boiler and steam pipe, 
into the composition of which coating cork entered 
largely. Professor Ordway carried out a number of very 
interesting experiments by constructing on the upper end 
of a vertical steam pipe 74in. in diameter a species of cell 
which could be filled withany material whose non-conducting 
power was to be tested. A brass vessel containing water, 
and Gin. in diameter, could be arranged at any required 
distance from the cap of the steam pipe, so that it rested 
on the material in the cell. The elevation of the tempera- 
ture in the calorimeter in a given period measured the 
conducting power of the material placed in the cell to be 
tested. Professor Ordway gives a table of the results he 
has obtained in kilogram Centigrade heat units transmitted 
per hour through a thickness of 25 mm., or, say, lin. 
From this table it appears that wool was by far the best 
non-conductor of twenty-nine materials tested, its coeffi- 
cient being 4. That of compressed cotton was 4°5; of 
compr fossil meal, 7°7; of the loose meal, 7°2. This 
meal is Kieselguhr—the same material used to absorb nitro- 
glycerine when dynamite is being made. Fine washed 
sand has a coefficient of 30°7; fibrous asbestos, 24°2; 
pumice-stone flour, 15°4, while air alone gives 23°7. Pro- 
fessor Ordway calls attention to the interesting fact that 
air at such a temperature as 311 deg., corresponding to a 
steam pressure of abont 80)b., ia of little or no valae as a 





non-conductor. Something is wanted to prevent the air 
from moving. It is well known that the principal value 
of clothing of all kinds as non-conducting material, 
whether for boilers or human beings, depends on the 
air entangled in the interstices of the stuffs. It appears, 
therefore, that the air spaces sometimes left round cylin- 
ders ought always to be filled " with a material which 
will play the part of entangler. We believe that Professor 
Ordway’s conclusions on this point are novel, for most 
engineers hold that an air space is as good a non-con- 
ductor as it is possible to employ. 


THE MILEAGE OF SCREW SHAFTS, 


Norwirustanpine the complaints made from time to 
time against engineers about the failures of screw shafts at 
sea, the work to be done by any given shaft is not easily 
expressed, at all events from the lecture-room point of 
view. In engines of the highest class and best design the 
twisting moments are far from uniform, as may be seen 
by an examination of stress diagrams, the prominences 
and depressions representing the varying efforts com- 
municated to the screw wn yor Now all shafting, where 
work is taken on at one end and wv off at the other, is 
more or less in the condition of a torsion balance, and 
doubtless has its period of vibration. This period may 
synchronise with the irregularities of the engine effort, 
either at the normal Renn of revolution or at the higher 
rate of revolution, as when racing. The longer the line of 
shafting the greater the amount of torsional deflection is— 
of course other things being equal. Again, the varying 
immersion of the screw propeller blades is the cause of 
severe straining in heavy weather, Other and probably 
more serious causes of trouble may be found in the changes 
of form to which the ship may be subject, due to the 
different conditions of we os or to the violence of the 
sea. In case of the vessel sagging—as when water-borne 
at the ends—the shafting will generally have sufficient 
elasticity to fall into its position in the pt blocks b 
gravity, and probably in the opposite condition of the vessel, 
as when hogging takes place, the deflection may be well within 
the elastic limit transversely. Yet, as has been pointed out 
before in this journal for March 26th, 1869,a severe de- 
mand is made on the endurance of a large shaft when 
its rotation is accompanied by a transverse deflection, 
Any change of the vessel’s form due to wringing neces- 
sarily increases the evils due to hogging or sagging, as in 
bad weather it may occur with either of the latter. The 
least yielding portion of the screw shafting, by reason of 
its surroundings, is the stern shaft, which, although larger 
in diameter than the rest, is often known to break. How 
far this may be due to deflection and gripping in the stern 
tube must be an open question. 

With the increasing size of screw shafting, and the fast- 
growing favour with which hollow steel shafts are received, 
come increased stiffness and a corresponding resistance to 
flexure, which must impose heavy local strains, especially 
when the unsupported portion ot the stern shaft is made 
stiff by an increase of diameter, as noticed in a paper read 
at the Institution of Naval Architects this session, as being 
recent Admiralty practice. The occasional breakage of 
coupling bolts is clear evidence of the severe and irregular 
strains on shafts at sea, for in a perfect arrangement these 
bolts should be subject to shearing only when going ahead. 
The combination of stiff shafts with a yielding ship is 
sure to cause local strains and trouble, but these will pro- 
bably be less felt in vessels of H.M. Navy, as they usually 
are possessed of a large amount of longitudinal strength to 
meet the requirements of armour and armament. A shaft 
of the size alluded toin Mr. Linnington’s paper, about 45ft. 
between the bearings, and of an enlarged diameter to pro- 
vide stiffness, would probably prove a great source of trouble 
if used in a merchant een of ordinary scantlings. The 
substitution of steel for iron shafts is as important a step 
almost as in the case of steel and iron rails, but it must be 
borne in mind that the endurance of steel has its limit; 
and although transverse deflection is said to impose an 
additional + ah on a revolving shaft doing work, yet by 
going to the other extreme and making propeller shafts 
unduly rigid, severe local and occasional stresses may 
set up which, if they do not cause fracture in the shafts 
themselves, may cause trouble in the neighbourhood of 
stern pipes, bearers, or engine bearings. der. 

The provision of a certain small amount of elasticity is 
generally said to encourage durability in the webs of loco. 
motive crank axles, and in the case of screw shafting flexibi- 
lity seems to be necessary in order that the axis may accom- 
modate itself to the changes of form in the vessel which, 
although slight, cannot be utterly ignored. With greater 
experience of a material of more uniform strength, such as 
steel will shortly become, the lifetime of a marine crank 
or screw shaft may in time perhaps be predicted without 
any serious error. A steam vessel doing, say, 124 knots per 
hour with sixty revolutions, makes about 288 revolutions 
per nautical or 250 per statute mile. This number of 
revolutions also is the amount that a 6ft. 6in. driving 
wheel makes per mile. Taking 120,000 miles as the life 
of an iron axle in locomotive work, the life in terms of 
revolutions is 120,000 x 250 = 30,000,000. A screw shaft 
will in this number of revolutions have driven the ship 
104,000 knots, or about eighteen trips to New York and 
back. If a month is allowed for each trip, eighteen months 
is the lifetime on the same terms as those of the locomotive 
crank axle; as, however, shafts usually last much 
longer than this, it seems that the conditions under 
which they are used are more favourable than those 
which decide the longevity of railway axles. No doubt 
this is the case because the screw shaft is spared the jarring 
concussions to which a locomotive crank shaft is submitted. 
It is not pretended that the cases are capable of close com- 
parison, the only object of the preceding figures being to 
show that some allowance should be made for mileage 
or its equivalent when marine engineers are condemned 
for broken screw shafts. It is, we shall add, highly 
desirable that Lloyd’s should collect and publish some data 
hafts, with the size of each shaft, 


on the mileage of screw s 
the number of bearings, and the power transmitted 





through it. This is of all others the kind of informatiqn 
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most wanted just now by marine engine builders. Data 
of the kind exist in abundance, for broken screw shafts are 
abundant, but they are not made public as they ought to be. 





STEAMSHIPS AND WAR RISKS IN MUTUAL OFFICES, 

THE uncertainty that has prevailed politically of late has 
brought to the front a question of great interest that can 
scarcely be said to have ever been within the range of practical 
politics before; it is that of the war risks on steamships insured 
in mutual assurance associations. In these the risk is nominally 
undertaken by the clubs ; it is one that is included in the risks 
assured against, but practically it is one that has not been con- 
templated, for since the organisation of these clubs for steam- 
ships we have had no war with any great Power. It is now seen 
that the inclusion of these risks does subject the vessels to 
differential treatment without a differential rate. If two vessels 
insured in these clubsare taken as an example, one of which accepts 
freights that are near peril, that is to say, for instance, accepts a 
high rate of freight to a port in a country that may be an 
enemy’s before the work is completed, and if the other accepts 
safer freights at much less rates, the one obtains a greater pro- 
tection than the other, but the charge to both is at the same 
percentage. It is now seen that this involves in times like 
the present a practical injustice. One of the vessels may 
have taken a moderate freight, say, to an American port, 
and the other a very high rate to the Azoff, but though 
the danger is much greater in the latter case than in 
the former, yet both are to contribute at the 
same rate to the assurance association. The risk to the 
latter in case of seizure is very great, and the question has in 
the last week or so been much discussed as to whether it is 
desirable to equalise the matter by increasing the charge to the 
vessels which take the great risk, and receive correspondingly 
high rates of freight, or whether it is expedient to prohibit the 
trade to ports that may be called perilous in periods such as 
that of the past and present month. It is a question that needs 
to be carefully thought out in the interests of the shipowners 
themselves, and it is one that has many branches, and that may 
lead to very considerable improvements in the methods of 
assessing the contributions of steamships to the funds for meet- 
ing losses incurred in the risks that they run—risks which vary 
very greatly, according to the type of the vessel and the nature 
and locality of the work. 








LITERATURE, 


Modern Shipbuilding and the Men Engaged in it. By Davin 
PotLock, Naval Architect. London: E. and F, N. Spon. 
1884, 

Tue author explains in his preface that his object in pro- 
ducing this volume has been more to enlighten the general 
reader than to interest or inform the expert. Being 
chiefly historical, the book is also limited as to its origi- 
nality. ‘To be accurate and lucid, as well as fairly compre- 
hensive, is the most that can be demanded ; and to this 
extent Mr. Pollock has achieved success, The author has 
set before him a double task, seeing that he deals not only 
with ships, but also with those who build them, or who 
are in some way connected with them. Thus we have a 
series of portraits and succinct biographies scattered 
through the chapters treating of the various departments 
of marine architecture. Even the professional man may 
find this handy volume useful, while to those who 
have only an outside knowledge of the subject the 
several chapters will convey a vast amount of infor- 
mation presented in a very readable form. Although 
dealing exclusively with shipbuilding for the mercantile 
marine, Mr. Pollock has found a wealth of materials at 
his disposal which he might easily have extended over a 
much wider space. Beginning with a generous recognition 
of the merits of the Great Eastern—“ Brunel’s grand 
audacity ”—we are shown how the colossal at yee of 
this extraordinary ship are being approached by recent 
constructions, <A prediction is quoted that in the course 
of a few years we shall see steamers of eight hundred feet 
in length acting as “the ferry-boats of two oceans, with 
America for their central station, and Europe and Asia for 
their working termini.” No doubt our shipbuilders only 
want the order, and they can produce the ship. The 
failure of America to compete with England in the 
production of ocean steamers and in the conduct 
of the carrying trade is, of course, due to the 
narrow policy under which American shipbuilders have 
shielded themselves from foreign competition. But the 
elements of marine architecture are many, and in this 
scientific age scarcely anything is more remarkable than 
the changes which relate to the construction and workin 
of ships. Thus we have the introduction of the compoun 
engine and engines of the triple expansion type, the use of 
mild steel, the adoption of the cellular system, the more 
extended adoption of water ballast, and other innovations. 
The progress of ocean steam navigation is a marvellous 
chapter, and we are still left to believe that the fastest possible 
steamship has not yet made its appearance, despite the 
intense competition which has animated the Transatlantic 
companies. The value of — capable of ae 
at high speed has been recognised by the Admiralty, an 
has given rise to the scheme of the auxiliary mercantile 
fleet, lately applied on a large scale in anticipa- 
tion of war with Russia. In connection with the 
Admiralty plan there comes under review the ques- 
tion of water-tight compartments and the safety of 
ships. Double Sottons belong to the same cate- 
gory, and mild steel also comes in aid. Progress in 
the science of shipbuilding furnishes the author with a 
fruitful topic, which he handles with much ability ; and 
towards the close of the book there is a description of 
some of the more notable shipyards. Taken throughout, 
we have in this volume a very able review of an extensive 
subject, treated in a manner which is popular without 
being superficial. The portraits—fifteen in number—are 
well executed, though we hardly think Sir Edward Reed 
has been flattered. That which is wanting on the part of 
the artist is, perhaps, compensated by the statement of 
the biographer, that Sir Edward “has recently devised 
and patented a method of construction for warships which 
will reduce to a minimum the destructive effect of marine 
torpedoes, and which promises to revolutionise present 
structural systems.” According to this, wonderful as the 
past haa been, there is something considerable ahead, 








THE WENHAM LIGHT. 

An interesting new lamp for the economical consumption of 
common gas has been invented by Mr. F. H. Wenham, C.E., 
and is in course of manufacture by the Wenham Patent Gas 
Lamp Company, andisshowninaction at the Inventions Exhibition. 
The claims made by the company as to the economical advantages 
of the lamp are exceedingly large, namely, that it increases the 
illuminating power of common gas from 200 to 400 per cent., 
and that, too, without charging the gas with additional hydro- 
carbons, In the Wenham lamp the gas is burnt downwards 
instead of upwards, and the common air is heated before it 
reaches the flame; as a gas flame consumes about fifteen times 
as much air as gas, care is taken to heat this air as much as 
possible before it comes into contact with the gas. The flame 
of the Wenham lamp has the form of a flat, horizontal ring, 
resembling a quoit in shape, but not so large when the lamp is 
of any ordinary size, The flame has no invisible or blue part to it, 
but over its whole area is intensely and equably luminous, and 
is more painful to the eyes than a gas flame to look at for any 
length of time because of its brilliancy, and its being richer in 
the rays of the blue end of the spectrum. There is little or no 
flickering with the flame, or variation in its form, but it is simply 
a steady, Juminous ring. 
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The accompanying diagram, Fig.1,represents the wholearrange- 
ment. In this cut A is the air inlet, and B the regenerator; 
the latter is somewhat massively made in iron, and takes up the 
heat from the gas-flame below to communicate it to the in- 
coming air. A cylinder C conveys the heated air to the burner 
through perforated discs; D is the burner, E the flame, F the 
reflector, G the fastener of the ring J, which carries the lamp- 
glass K, and has a hinge at H. The chimney is at L, M is the 
gas supply pipe, and N the heat disperser. 

It was necessary that the glass hemisphere K K should be 
light, and this was a difficulty, most of those in the market 
being heavy, with a very thick glass rim at the top. Some of 
lighter form and better quality are made in Paris. The com- 
pany so far has been using bowls of thin glass cut from the ends 
of flower shades, and fitted with an artificial rim invented 
and patented by Mr. Wenham; it consists of a band made of 
asbestos, cemented to the glass by silicate of soda. 


Fig. 2 











A section of the burner is represented in Fig. 2. In this cut 
A is the porcelain burner, held in position by the ring B. C is 
a perforated disc, and D a perforated button; E the stem sup- 
porting the button, F the gas way to the burner, G a perforated 
dome, H a ring secured by a bayonet lock, K the external 
cylinder, L the gas supply pipe, and M the flame. The gas 
issues in a horizontal curve from a ring of holes in the burner. 
Mr. Wenham finds that to get the best light, the gas must issue 
in a series of streams rather than asa thin sheet; the air gets 
at it better. When the flame of this lamp is turned on so that 
little projections begin to appear at the outside edge of the ring 
of light, the arrangement is giving the maximum illumination. 

The external appearance of the simplest form of the Wenham 
lamp is represented in Fig. 3, but it is, of course, made of various 
shapes and sizes, and with more or less attention to the require- 
ments of the luxurious. 

Mr. F. W. Hartley has photometrically tested the illuminating 
power of the flame of the lamp at 45 deg. from the vertical, and 
gives the following certificate of the results :— 








Gas burned per | Total light ht per Cubic 
Lampe tested. { hour, | obtained. bot of gas. 
Cubic feet. Candles. | Candles. 
No. 64 55°00 | 8°60 
i Bald 12-0 122°50 | 9°50 
a8 | 149 | 171-00 11.40 








Mr, Hartley remarks qhout the above figures that the vertical 


lighting power on the average of the tests was more than 50 per 
cent. greater than with angular lighting. The “totallight” and 
“light per cubic foot” mean the light of standard sperm candles, 
and the figures give the number of these which it would have 
been needful to burn at one time to produce a light equivalent 
to that of the Wenham lamp. The average amount of light 
yielded per cubic foot of burned from an average burner 
does not exceed, he says, the equivalent of 2°6 standard sperm 
candles, 





Dr. John Hopkinson, F.R.S., and Mr, George Livesey have 
also tested the flame of the lamp photometrically; their results, 
given below, agree closely with those of Mr. Hartley:— 








| | Equivalent per 
Lamp. | Feet per hour. Total light. | cubic foot. 
Candles. | Candles, 
No.1 64 | wae ee 
ani” 12°8 121°6 or4 
a3 51 173°9 114 


In these tests, taken at 45 deg. from the vertical, reflectors were 
used, The same referees report that “at Mr. Wenham’s express 
desire the experiments were made with the lamps complete with 
their reflectors, just as they would be used, and the light was 
tested both at the vertical and angularly at 45 deg.” The average 
light directly under the lamps at the same distance from the 
flame was about 55 per cent. more than at 45 deg. 

Some photometric tests of the economy of the Wenham light, 
made in comparison with an ordinary gas flame under the same 
conditions in each case—that is to say, both without reflectors— 
would be of scientific interest. At the same time the Wenham 
light is of unusual brilliancy, as any visitor to the Exhibition 
may see at a glance, 








CONTRAOTS OPEN. 


FLEXIBLE BUFFERS AND SCREW COUPLINGS FOR 
ee AND WAGONS—INDIAN STATE RAIL- 
yAYS. 


THE Indian State Railways require tenders for the screw couplings 
and buffers illustrated on page 368. Tenders, addressed to the 
Secretary of State for India in Council, with the words ‘‘ Tender 
for flexible buffers and screw couplings ” on the envelope, must be 
delivered at the India-office, Westminster, 8.W., before 2 p.m. on 
Tuesday, the 12th May, 1885. If delivered by hand, they are to 
be placed in a box provided for that purpose in the Store Depart- 
ment, 

The work required under this specification consists of the con- 
struction, supply, and delivery in England, at one or more of the 

rts named in the conditions and tender, of 746 sets of flexible 

uffers and screw couplings, complete, with steel and india-rubber 
springs, and 250 hooks, with pins complete, for flexible buffers. 

very part of the work included in this contract is to be con- 
structed of wrought iron, india-rubber, or steel. The coupling 
hooks, coupling bolts, nuts, washers, and pins, coupling blocks, 
yokes, yoke pins, and washers, screws, connecting-rods, and con- 
necting-rod pins and washers are to be forged from Lowmoor iron 
supplied direct from the Lowmoor Company. The yoke nuts and 
ferrules are to be of steel. The wrought iron used for the contract 
is to be of some best best brand, which is to be of a quality and 
made by a manufacturer approved by the Inspector-General, and 
equal to a tensional strain of 21 tons to the square inch, with a 
contraction of 10 per cent. of tested area for all plates, 22 tons 
tensional strain with a contraction of 15 cent. of tested area 
for all channel, T, and angle irons, and 24 tons tensional strain 
with a contraction of 20 per cent. of tested area for all flat and 
round bars. The steel for the yoke nuts and ferrules is to be of 
such a quality as is equal to a tensional strain of not less than 
27 tons, and not more than 31 tons, per square inch of sectional 
area, and will exhibit a contraction of area at the point of fraction 
of not less 30 per cent. The steel of which the volute springs 
are to be made is to comply on analysis with the following condi- 
tions, namely, its carbon must not exceed ‘9 or be less than “6 per 
cent., and silicon, phosphorus, and sulphur must not be present in 
greater proportion than °06 per cent. each. The manganese must 
not exceed ‘6 per cent. One spring in each 300 will be selected by 
the company’s engineer, and will be subjected to complete analysis. 
Should this analysis show the carbon, silicon, phosphorus, or man- 
ganese in the steel to exceed the specified maximum, or should the 
carbon fall short of the specified minimum, the 300 springs repre. 
sented by the spring showing such defective analysis will be 
rejected. The india-rubber used for the work under the contract 
must be of the best quality and free from objectionable smell. 
The whole of the iron is to be well and cleanly rolled, and must 
be free from scales, blisters, laminations, and all defects and 
blemishes. No iron of foreign manufacture is to be used. When 
— is used, it must be cleaned in a properly constructed 
machine before being used for the manufacture of forgings. 

The intention of this contract is that every piece of iron shall be 
manufactured with such accuracy that any piece may be used, 
without dressing of any kind, in the place for which it is designed. 
To ensure this every piece must be made from a carefull — 
metal template or gauge, and all holes in it must be drill . It 
must further be drilled through the holes in the template, so that 
the corresponding parts in the different articles may without 
doubt be exact duplicates of each other. All templates and 
gauges must be provided by the contractor at his own expense, 
and must be of such material, and made in such a manner, and 
be renewed as often as the Inspector-General shall desire. The 
standard length of the coupling hook, measured from the centre 
from which the rear ing surface of the hook pin-hole 
is struck to the inside of the nose at the tip, is to be 12in., 
and from the same centre to the bearing part—at the root— 
12}in. The bend in the hook must be made so as to allow 
of effective contact on the proper surfaces of the hook and 
coupling block when the centre of one buffer head is 2in. 
lower or higher than the centre of the other buffer head, both 


buffers being placed horizontally in position for coupling. The 





buffer heads may be dabbed on to the jaws under a steam hammer, 
but great care must be taken to secure a thoroughly sound weld, 
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THE INVENTIONS EXHIBITION—MESSRS. GOODFELLOW AND MATTHEWS’ ENGINES. 
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over the whole surface. The buffer faces are 
shape shown on the drawing, and must be faced 
lathe. The buffer shanks must be forged so! 
without a weld in their , and must be drawn 
steam hammer true to the form shown, and the round part must 
be turned. The buffers must be forged from best hammered scrap 
iron. The yoke lever, sliding coupling block, connecting-rod and 
coating screw, coupling hooks, s sockets, and plungers must 
pom pegs solid, and all the holes for the pins must be 
illed, and the pins must be turned. The yoke levers, slidi 
coupling blocks, and connecting rods may be left black, if in the 
opinion of the -General they are sufficiently neat and clean 
forgings. All other parts must be turned, bored, or planed where 
tinted red on the drawing. All holes must be drilled, but the joints 
and pins must be an fit. The end of the coupling screw 
which fits into the sliding must be a sufficiently easy fit to 


allow the screw to angle, and take up the several positions assumed 
by the yoke lever in passing from its extreme forward to its extreme 


position. All similar parts of the buffing gear must be 
interchangeable from one set to another. . The spring sockets and 
the draw and buffer spring plates must be dressed off perfectly true 


to the dimensions given, and faced and turned inside. The joint 
channel irons are to be sent out to the dotted lines shown on the 
drawings, and are not to have any holes drilled inthem. Great 
care is to be taken to cut the threads of the > ao. 
rately to the given on the drawing exhibited, and 

enerally to finish them up in the best and most accurate manner. 
| Whitworth’s standard gauges must be used in turning all pins, 
pow ps | all holes, and forging or finishing all bolt heads and nuts, 
and all bolts and nuts must be screwed to his standard pitch, the 





bolts to a of three diameters. The bolts that pass through 
aertcdvallis cgiles cca Ue teal Generally all surfaces 





tinted red on the detail drawings are to be bored or turned, and 
finished up smooth and bright, whether mentioned in this specifica- 
tion or not; and all of iron not or turned must be 
cleaned up with the file, and finished off in first-class style. 
Generally, all workmanship must be of the very best class, 

One set of buffers and couplings must be completely erected, 
and must be approved by the Inspector-General as a pattern before 
any part of the rest of the work under the contract is proceeded 
with. Should an examination of this pattern lead the Inspector- 

to order any alterations in the designs of any of the parts, 
he is to be at liberty to do so, without claim on the part of the 
contractor for loss on any parts which he may have made prior to 
the approval of the sample, or for any extra payment, except in 
to weight at the schedule rates, Every set of ers, &c., 

must be completely erected and — up as if attached to 
vehicles in actual work, This must be so arranged that all the 
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THE INVENTIONS EXHIBITION—BORLAND’S INJECTORS. 
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movements of the buffers may be made to their full extremes. | 
After this has been done, every set must be so arranged that—the | 
buffers being coupled together—a strain of 10 tons may be applied | 
throughout the system of the draw gear. Any part of set | 
a Sos of damage under this test will be rejected. 
having been submitted to this test and a ved by the Inspector- | 
General, every part of each set is to be legibly and permanently | 
stam| 4.4 the —_ - ied bebe — — of ~ volute 
sp) i separately tested ing brought smartly down to 
ital mag several times under a steam press, Any spring show- 
ing signs of mo | under this test, or not returning to the full | 
height which it previous to this test, will be rejected. The | 
r-General is to have power to apply such tests as he may 
think fit to the india-rubber springs, the result of which tests must | 
be satisfac to him, or the springs will be rej 

The following is a list of the ironwork, &c., required for one set 
of flexible buffers, with screw couplings :— | 

Buffers and screw coupli , exclusive of Lowmoor Iron and Steel: | 
—One buffer for coupling hook, with two nuts and split pin; one 
buffer for yoke and screw coupling, with two nuts and split pin; 
two pee es two spring cases; two spring wearing plates; two 
spring ets; one handle for screw coupling; two joint channel 
irons for middie bars, 1ft. 2hin. by Stin. by 2fin. by yin. 

tronwork in ers and screw coupling :—One coupling 
hook; one coupling hook bolt, nut, washers, and split pin; one 
coupling block; one yoke; one yoke pin, washer, and split pin; 
one screw ; one connecting-rod; two conneeting-rod pins, washers, 
and split pins. 

Steel in buffer and screw coupling :—One yoke nut; two ferrules. 

Steel springs :—Four volute springs. 

Bolts and nuts :—Four bolts and nuts, Jin, diameter, 4}4in. long, 
with two nuts, two washers, and split pins; four bolts and nuts, 
gin. diameter, 5gin. long, with two nuts, one washer, and split 

_Rivets, including 20 per cent, extra:—Ten iron rivets, jin. 
diameter, 2fin. long, cup heads; ten iron rivets, gin. diameter, 
2hin. long, countersunk heads, 

_India-rubber:—Two vulcanised india-rubber rings, 1ft. 1fin. 
diameter by 1gin. thick, with four holes, 








BORLAND’S INJECTORS. 


THE accompanying engravings show Borland’s excellent boiler 
feeding apparatus at the Inventions Exhibition. Fig. 1 is a non- 
lifting injector ; Fig. 2 is the “Mansfield” lifting injector ; 
Fig. 3 is Borland’s lifting injector ; Fig. 4 is the Vortex steam 
jet pump, class A and B; and Fig. 5 is the Vortex steam jet 
pump, class C. The engravings show the construction of these 
injectors very clearly. The water lifter consists of a hollow 
cylindrical casting pre} at the one end to receive the steam 
nozzle, and at the other end to receive the combining nozzle, 
and having a branch at the side, which forms the water connec- 
tion. The steam nozzle is held in its place by an ordinary union 
nut and tail. Both the water and delivery connections are also 
supplied with unions. The combining nozzle is screwed into 
the body, and is so shaped as to allow the water to surround 





the into which the steam nozzle protrudes, thus keeping the 
combining nozzle as nearly at the same temperature as the | 
feed-water as possible, and preventing the water boiling under | 
the action of the steam, and in this way enabling the lifter to | 
take hotter water than is usual in such apparatus, and giving it | 
greater power. Also the internal proportions of the combining | 
nozzle give to the apparatus a superior power of lifting and | 
forcing. It is claimed that the steam jet pump is a simple, 
convenient instrument for pumping liquids and gases, especially 
where the work is of a temporary nature. It may be used for 
pumping chemicals, liquors, and for a great variety of purposes 
in connection with drainage, tanks, quarries, collieries, ships, 
docks, &c.; or for exhausting liquor pans, drawing foul air from 
wells and other excavations, and for ventilating purposes. It also 
makes an excellent continuous brake ejector, and will be found 
very useful for charging centrifugal pumps and condensers. 
For the “ Mansfield ” injector it is claimed that it comprises the 
trustworthiness and simplicity of the newest styles of injectors, | 
with the outward form and arrangements of the older classes, | 
thus enabling users to replace worn-out or unsatisfactory 
injectors with thoroughly serviceable snes, without disturbing 
my Bh 13 ~~ — * Ra no internal — 

, regulation being obtain y the opening or closing of the 
water cock, which a: combined with the edeaher: according to 
the pressure of the steam or the quantity of water required to be | 
delivered, Continuous action is guaranteed, whether feedi 
stationary or locomotive boilers, and no amount of jolti i 
shake them off. The ry can be supplied either Tiekt or 
left-hand, and the steam 


ranch of the lifting injector can be | engravings al 
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placed at right angles or opposite to the water connection at | stantial and simple? in construction, the power required for 
Char 


will, Mr. les Madan is the sole proprietor of these 
injectors; they are shown at his stand, No. 133, Middle Court, 
South Galleries, | 








SHEPPARD'S DEAD-WEIGHT CRUSHING MILL. | 
An ingeniously devised machine forcrushing coal and similar mate- | 


rials is shown at the Inventions Exhibition by Messrs. Chas. Shep- 
pard & Sons, of Bridgend. It is called the “ dead weight” crushing | 










~ aa ———$——— 


mill, and is illustrated by the accompanying engravings. The ma- | 
chine is offered as overcoming the difficulties which have attended 

theuse of ordinary mills for crushing coal, especially after coal has | 
been washed. The machine is said to be quite efficient for | 


| 


| 


END ELEVATION 


reducing coal ed a wet or dry state : bey Mag 2 of —— 
necessary to uce a dense coke. By reference to the 
bere it will ‘be 





| The author having, in the first — described in a 


| compared with ordinary 


working it being, we are informed, not more than one-third that 
required for disintegrators doing, we assume, the same amount 
of work. We have not ourselves made experiments with the 
machine, but it may be said that a consideration of the work to 
be done, and the manner of doing it, and —T with other 
slow-speed machines on similar duty, leads to the conclusion 
that this machine would work very economically. The material 
to be crushed is put in the hopper, which is fitted at the bottom 
with a fluted roller, which does the double duty of feeding the 
machine and crushing the larger 
pieces against the heavy roll; it 
then falls to the lower roll and 
is carried by it under the crush- 
ing roll. When the crushing is 
required to be very fine and 
uniform, the material after pass- 
ing the heavy roll falls on toa 
shaking screen, and all that does 
not pass through is returned 
by a small elevator to the hop- 
per, going again through the 
mill until — to the — 
degree 0: eness, e 
par SP feature of the mill is 
the heavy crushing roll, which 
can be made of any desired 
weight—say from 2 to 10 tons 
and upwards; it is kept in posi- 
tion by two arms pivotted at one 
end, and while allowing the roll 
to rise or fall freely, its weight 
is always dead on the material 
ing crushed. The large roll 
is made to turn by contact with 
Me lower one, the lower roll 
ing driven by cog ing. 
ip ewe roll is about ee half 
the diameter of the crusher. 
Messrs, Sheppard also exhibit 
coal washing and screening ma- 
Ts , chinery and screens. 
It is clear that the rollers may have their surfaces modified 
in various ways to suit the material being crushed. We are 
unable to state the power required to crush, say, a ton of coal, 
as we have no information on the subject. 








GLascow ENGINEERS’ ASSOCIATION.—At the thirteenth meeting 
of this Association, Mr. David Simson, C.E., Killin, read a paper 
on “ The Edinburgh Suburban and South Side Junction Railway.” 
manner 
the route of the railway and the objects of its construction, pro- 
ceeded to enter more ly into matters of engineering interest. 
The length of the line is about nine miles, and operations were 
commenced in —_ 1881; but, owing to the difficulty in obtain- 
ing ——— of and for other reasons, it was not completed 
until November, 1884. The work in the construction of the line, 
railway work, was heavy. There were 
constructed thirty-four bridges, one tunnel, ten culverts, beside 
the large amount of work in connection with the Powburn Sewerage 
Works executed by the company. Generally speaking, the line is 
comparatively easy, although there are some stiff les and 
several sharp’curves. The steepest grade is 1 in 70, and the 
sharpest curve 12-chains radius. Several works of considerable 
interest occurred in the construction of the railway, notably the 
tunnel under the Union Canal, the traffic on which was carried on 
during the construction of the tunnel through a wrought iron 
trough 100ft. long, 16ft. wide, and 7ft. deep. The joints in the 
ironwork were made water-tight by ages tape soaked in red 


| lead and boiled oil before rivetting. The total weight of the h 


was 474 tons. One —_ was interesting as an example of the 
skew arch, the ring h all being wrought to the proper twist on 
Buck’s principles. Instead of using, however, all the templates 
recommended by him, the author found it much more i 

to use a block mould along with the ordinary winding 3 and 
as there was no platform to lay down the development for the face, 


| he adopted the method of making the face on the 


lagging and 
stretching a cord in the same a overhead; then a shift 
stock was set up to the lower line, and its head taken out of wind 
with the upper, which being done, the mason was enabled to cut 
the head of his stone to the exact bevel. The author having drawn 
attention in his r to the stability of retaining walls, and 


other points in the paper afforded subjects for an interesting dis- 
seen that the machine is sub- | cussion. 
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RAILWAY MATTERS. 


Ir is estimated that the railways in America employ, directly and 
indirectly, 2,000,000 men, 


Kapri progress is being made with the connecting line between 
East and West Bournemouth, a short but expensive piece of line, 
involving a good deal of viaduct work, and comprising a new station 
at Bournemouth East. 


THE Berber Railway to Otao, with a siding and an unloading 
platform, was completed on Monday. The contractors are anxious 
to go on, as they have enough rails to reach Ariab. It is said that 
the line will be doubled from Suakin to this place. 


To secure the control of the emigrant business towards the 
United States, the Pennsylvania Railway Company has reduced 
the fare from New York to Chicago to as low as one dollar. By 
this means the company has obtained the bulk of the emigration 
traffic, the other companies having given up the contest. 


A PAPER on ‘‘Cast Iron Car Wheels,” recently read before the 
American Car Builders’ Olub, gives information from which it 
appears that the ordinary cast iron wheels on the Buffalo roads 
break 28 to 1 of the wrought iron and steel tires on English rail- 
ways, and that the best wheels used on the New York and Lake 
Erie lines break 64 to 1 of the English tires. 


THE Canadian Pacific Railway Company has completed the line 
between Halifax and the Rocky Mountains. It has notified the 
British Government that in a fortnight it will be able to carry 
troops by rail from Halifax to the Pacific coast, the transit taki 
seven days, This will be of advantage in the sending of troops an 
supplies to Vancouver Island and other points on the Pacific. 


THE Connecticut Legislature has refused to pass a law requiring 

rojected are to be submitted to the railway commissioners 
or approval before construction. The American Railway Review 
says:—‘‘This is disappointing. Either it or something similar 
should be urged before other Legislatures to a final enactment. It 
is better even to bear the ‘parliamentary expenses’ evil which has 
grown up in England, than to continue to suffer the blighting 
effects of the speculative paralleling schemes.” 


On English lines, the failure of tires is about 1in 1631. The 
wheels on the Pennsylvania lines are stated to have come from 
fifteen or twenty of the largest manufacturers; but even among 
these best makers the contrast is very marked. Thus, on the Erie, 
the best maker of all had, in 40,000 wheels, 32 in 10,000 break; 
the next best had, in 43,000 wheels, 46 in 10,000 break; the next 
best had, in 21,000 wheels, 56 in 10,000 break ; the next best had, 
in 40,000 wheels, 110 in 10,000 break—giving the average of 63 in 








0, 


Mr. WILLIAM TwekeEpi£, A.M.I.C.E., has been appointed chief 
engineer and superintendent of the Porto Alegre Railway, in 
Brazil. He leaves England for Rio Grande on May 24th. Mr. 
Tweedie has had long experience in Brazil, and was chief engineer 
of the Sao Gerompno Railway, the first line opened in the province 
of Rio Grande do Sul. Since the opening of that line ten years 
ago, this large and fertile province has made rapid strides, and 
there are now some hundreds of miles of line in operation and in 
course of construction. 


THESE accidents on American lines during last March are classed 
as to their number and causes by the Railroad Gazette as follows :— 
Collisions: Rear, 19; butting, 14; crossing, 3; total, 36. Derail- 
ments: Broken rail, 10; broken bridge, 2; spreading of rails, 5; 
broken wheel, 2; broken axle, 6; broken draw-head, 1; drop 
brake-beam, 1; wind, 1; misplaced switch, 1; malicious obstruc- 
tion, 1; unexplained, 13; total, 43. Other accidents: Broken 
oe pm » 4; broken wheel, not causing derailment, 1; over- 

ead bridge, 1; car burned while running, 1; total, 7. As usual, 
derailments constitute about 50 per cent. of the whole of the acci- 
dents, and about 30 per cent. of these are unexplained. 


NEGLIGENCE in operating is charged with 25 per cent. of all the 
accidents ; defects of r with 25}, and defects of equipment 
with 21 per cent. A division of the accidents on American lines in 
February according to classes of trains and accidents is given by 
the Railroad Gazette as follows, and is very instructive :— 


Accidents : Collisions. Derailments. Other. Total. 
To passenger trains . - 1 60 18 88 
To a pass. and a freight 16 - 16 
To freight trains .. .. 35 76 1 112 

Total . 6 136 19-216 


Of the total number of accidents, 138 are recorded as happening 
in daylight and 78 at night. The number of accidents is the 
largest recorded for many months, and is explained by the severe 
weather and the many snowstorms, which made the month a more 
trying one to railroad men than any which they have experienced 
for several winters. 


THE following engine-driver’s story of a brakeman is given in 
the Chicago Herald :—* Several ron ago I was running a fast 
express. One night we were t hours behind time, and if 
there’s anything in the world I hate, it’s to finish a run behind 
schedule. These e crossings of one-horse roads are nuisances 
to the trunk lines, and we had a habit of failing to stop, merely 
slacking up for’em. At one crossing I had never seen a train at 
that time of night, and so I rounded the curve out of the cut at 
full tilt. I was astonished to see that a freight train was standing 
right over the crossing, evidently intending to put a few cars on 
our switch. I gave the danger whistle, and tried to stop my train, 
but had seven heavy sleepers on, and we just s!id down that grade, 
spite of everything I could do, Quicker than I can tell you, the 
brakesman of that freight train uncoupled a car just back of our 
crossing, and signalled to his engineer to go ahead, which he did 
sharply, but barely in time to let us through. In fact, the = 
of my engine took the buffer off the rear car. Through that little 
hole we slipped, and lives and property were saved. Now, that 
brakesman was only a common alread ler, yet he saw that situa- 
tion at a glance. ere wasn’t time to run his whole train off the 
crossing, nor even half of ie seany Sime to pull up one car length 
by prompt, quick work. He kept his wits about him as, I venture 
to say, not one man in a thousand would have done, and saved my 
reputation if not my life. He is now a division superintendent of 
one of the best in this country.” 


THE following is given by the Chicago Herald on ‘‘ Kentuc 
Railroading :”—‘‘‘Do you use the block system on this my 
inquired a passenger on a train down in Kentucky. ‘No, sir,’ 
replied the conductor ; ‘ we have no use for it.’ ‘Do you use the 
electric or umatic signals?’ ‘No, sir.’ ‘Have you a double 
track?’ ‘No.’ ‘Well, of course you have a train dispatcher, 
and run all trains by telegraph?’ ‘No.’ ‘I see you have no 
brakesman. How do you the rear of your train if you are 
stopped from any cause between stations?’ ‘We don’t flag.’ 
*Great heavens! What a way to run a railroad. A man takes 
his life in his hands when he rides on it. This is crimi- 
nally reckless.’ ‘See here, mister, if you don’t like this railroad, 
you can get off and walk. Iam the president of this road and its 
sole owner. I am also the board of directors, treasurer, secretary, 

manager, superintendent, paymaster, track-master, general 
passenger agent, general freight agent, master mechanic, ticket 
agent, conductor, man, and boss. This is the Great Western 
Railroad of Kentucky, six miles long, with termini at Harrods 
and Harrodsburg Junction. This is the only train on the road o! 
any kind, and ahead of us is the only engine. We never have col- 
lisions, The engineer does his own firing, and runs the repair-shop 
and round-house all by . He and I run this here railway. 
It keeps us pretty busy, but we’ve always ae time to stop and 


NOTES AND MEMORANDA. 


A NEW alloy ee in Cumety ae Se name of * ae “7 

sition” is said to possess ualities for bearing surfaces, 
ee a certain p uf z of : it substance, stated to be 
sufficient to im to the alloy a durability and uniformity not 
hitherto reached, while even at high speeds the heating of journals 
is said to be avoided. Experience does not seem to point to proba- 
bility in this, but it is seriously stated. 


Tue total number of boiler explosions in the United States in 
1884 was 152, by which 254 — were killed and 261 others 
injured. This number falls slightly below that of the preceding 
year. Fifty-six of the explosions were of sawmill boilers. The 
percentage in 1884 was 37 per cent. of all the explosions, instead 
of over 40 per cent. the year before. There was a falling-off of 
two in the ber of 1 tive boiler explosions from the record 
of the preceding year. 


In the absence of a duly authorised and official standard of 
filtration regulating the volume of water to be d through a 
given area of sand in a given time, it has been found during the 
ast twelve years that when the rate of filtration does not exceed 
B40 allons per square yard of filter bed each twenty-four hours 
the filtration is effectual; and this has been generally recognised 
as a tentative standard rate of filtration. The water companies all 
keep within this limit, 
Oné thousand cubic feet of nitrogen weigh 801b. at a tempera- 
ture of 32 deg. Fah. and a pressure of 151b. per square inch; 
oxygen weighs 901b.; the mixture of 7701b. of nitrogen and 230 lb. 
of oxygen makes 10001b. of common dry air. As the oxygen is 
heavier, it occupies less bulk in proportion, so that if we take the 
air by bulk, 790 cubic feet of nitrogen and 216 of oxygen make 
1000 cubic feet of air, which will weigh 82lb. The amount of 
watery vapour is very variable, changes from hour to hour, and 
differs in localities; but the small amount of carbonic acid is less 
variable, and changes only from one-2500th part to about double 
that amount, 
ACCORDING to a correspondent of the Journal of the Franklin 
Institute, there were compound engines at work on the Hudson as 
early as 1830 or 1832 in two steamboats—the Swiftsure and Com- 
merce. Their engines were of the upright square form, or cross- 
head pattern, the high-pressure cylinder being forward and the 
low-pressure being abaft the paddle-wheel shaft, and both connected 
to it by cog-wheel gearing. About the same time the Post Boy, 
with similar machinery, built by Mr. Allaire, was sent to New 
Orleans. In the machinery of the above steamers, the exhaust 
steam of the high-pressure cylinder passed directly to the low-pres- 
sure cylinder without the intervention of valves or receiver between 
the two cylinders. The Swiftsure and Commerce were in use for 
several years, and the machinery of the former was subsequently taken 
out and replaced by the ordinary beam engines. The compound 
engine built by the late Erastus Smith was of the ordinary beam 
ttern, except that it had two steam cylinders, the high-pressure 
oreo within the low-pressure cylinder, Their respective diameters 
were 37in. and 80in., stroke 11ft. 


HERREN MvTHEL and Lutke, of Berlin, have devised a process for 
oxidising rapidly, with the help of electricity, the oils employed in 
the manufacture of varnish. Oxidated combinations of the metal- 
loids, which by an elevated temperature lose a part of their oxygen, 
are formed by the influence of electricity. Suitable for this purpose 
are mixtures of equivalent quantities of chlorine and vapour of 
water, sulphurous acid and atmospheric air, oxygen, or hyponitric 
acid, protoxide of nitrogen with air or oxygen. Such a mixture of 
gas is submitted during some time, in condensing apparatus, to a 
strong electric discharge, produced by a dynamo and an induction 
apparatus. In this manner 2HCland O give birth to Cl, and H,0, 
and 8.0, form by electrification a mixture of SO, and atmospheric 
air. This combination easily resolves itself into 250, and O, &c. 
The linseed oil to be oxidised is warmed in a vessel to 60 deg. or 
80deg. Cent. Oxidised gas is sent through the oil while it is being 
agitated, and the decomposition of the glycerides is rapid. The 
products of decomposition are regenerated or burnt, and the clean 
product is washed with ammoniacal water. 


Capt. L. U. HERENDEEN, of San Francisco, communicates to 
Science the following notes on prehistoric structures in Micronesia : 
‘** A few years ago I visited Ponapé Island, in the Pacific, in east 
longitude 158 deg. 22 min. and north latitude 6deg. 50min. The 
island is surrounded by a reef, with a broad ship-channel between it 
and the island. At p in the reef there were natural breaks 
that served as entrances to the harbours. In these ship-channels 
there were a number of islands, many of which were surrounded 
by a wall of stone 5ft. or 6ft. high, and on these islands there 
stood a great many low houses, built of the same kind of stone as 
the walls about them. The walls are a foot or more below the 
water. When they were built, they were evidently above the 
water, and connec with the mainland. The natives on the 
island do not know when these works were built ; they have even 
no tradition of the structures. Yet the works show signs of great 
skill, and certainly prove that whoever built them knew thoroughly 
how to transport and lift heavy blocks of stone. Up in the moun- 
tains of the island there is a quarry of the same kind of stone that 
was used in building the wall about the islands, and in that quarry 
to-day there are great blocks of stone that have been hewn out, 
ready for transportation.” 


In a lecture on accidental explosions produced by non-explosive 
liquids, Sir F. A. Abel said: ‘‘It has been proved experimentally 
that if the reservoir of a burning lamp be warmed so as to favour 
the emission of vapour into the space above the oil, and a small 
opening in the top of the reservoir be then uncovered, air will be 
drawn into the latter and form an explosive mixture with the 
vapour, which, escaping from the lamp close to the wick-holder, 
will be fired and produce an explosion inthe lamp. Another source 
of danger introduced in the construction of lamps which should be 
sufficiently obvious consists in the provision in many lamps of 
ge of considerable size close to the burner, apparently with 
the object of affording a ge for the air, or vapour, in the 
reservoir which may expand as the lamp becomes somewhat warm. 
A simple arrangement which would effect the desired object with 
— safety, and would at the same time protect the lamp wicks 

rom deterioration by the grosser impurities sometimes contained 
in portions of a supply of oil, is to attach to the bottom of the 
burner a cylinder of wire gauze of the requisite fineness—28 meshes 
to the inch—which would contain the wicks, and would allow the 
Passage of air or vapour through it towards the burner, while it 
would effectually prevent the transmission of fire from the lamp 
flame to the air space of the reservoir.” 


IN a paper recently read before the Chemical Society, on ‘“‘Com- 
bustion in Dried Gases,” by H. Brereton Baker, B.A., the author 
described his investigations on the question whether moisture is 
necessary for the combustion of carbon and phosphorus in oxygen. 
The phosphorus used—commercial amorphous phosphorus—had 
been washed with water and dried at 100 deg. in a current of carbon 
dioxide previously passed through two wash-bottles of sulphuric 
acid; it was then heated in a Sprengel vacuum at 150—160 deg. 
The carbon—finely powdered charcoal—had been heated to bright 
redness in a current of dried chlorine for three hours; the tube 
containing it was then transferred to an air bath and heated at 
200 deg., while a current of dried air was through it. Portions 
(0°5—1 gramme) were sealed up in bent hard glass tubes along with 
phosphoric oxide, the tube being filled with oxygen prior to sealing; 
to free the glass from adhering moisture, the ends of the tubes 
containing the carbon or phosphorus were heated in an air-bath at 
130—150 deg., the other ends being kept cool. After about eight 
days, the tu — phosphorus and dried oxygen and another 
similar tube with phosphorus in oxygen saturated with water were 
supported at the camo keight above the flame of an Argand burner; 
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MISCELLANEA. 
THE Crystal Palace Company has just published its programme 


for the season 1885. It contains a great many special attractions 
besides those which are of annual recurrence. 

GALVANISED iron tanks for holding drinking water are not 
allowed on board the French men-of-war, because zinc carbonate 
does not add to the potable value of the water. 

Tue Chilian ironclad Esmeralda, of which an account was 
recently given in our columns, has arrived at Panama. It is 
reported that a contract has been made for the transfer of this 
vessel to the English if war breaks out. 


THE committee appointed to consider the question of forming 
a ‘* Textile Institute of Great Britain” have decided in its favour, 
and forms of application for membership can be obtained from Mr, 
T. R. Ashenhurst, Technical College, Bradford. 


A SYNDICATE formed by the tradesmen of the Palais Royal in 
Paris nas decided to light the shops, the galleries, and the garden 
by electricity. The central station, in which the neces works 
are to be commenced as soon as possible, will be arranged for 3000 
incandescent lamps. 

A sTEAM boiler in the Tremont Hotel, Galveston, Texas, 
exploded on Sunday, killing four persons and wounding six, while 
the building was somewhat shattered. The exploded boiler was 
hurled to a great distance, passing through four small houses, 
which it partly demolished, and finally lodging in the fifth house, 
one hundred yards away. 

THE Maine is to be made into a canal, with a uniform depth of 
2°50 metres—8ft. 3in.—by means of weirs and locks. The nature 
of the river and its banks makes it peculiarly suitable for this 
treatment. In the plan which is now | rae carried out, there are 
five weirs at Frankfort, Hichst, Okriftel, Raunheim, and Kostheim. 
At each of these places there is on the left bank of the river a 
side canal with a lock for ships, and on the right bank a channel 
for rafts, 


A NEw Act has been passed for the regulation of the bituminous 
coal mines of Pennsylvania. It is enacted that the Governor be 
authorised to appoint six competent and experienced miners and 
six competent and experienced coal operators, one miner and one 
operator from each bituminous inspection district, five members of 
the House of Representatives and three members of the Senate, 
who shall, with the six mine inspectors of the bituminous region, 
act as commissioners to revise the mine laws and ventilation Acts 
relating to the bituminous coal regions of Pennsylvania, and to 
report to the Legislature at its present session if possible, and if not 
at the next session thereof. 


THE project for making Paris a seaport has once more been 
brought before the public, this time in a paper by M. Bouquet de 
la Grye. He said the subject was of importance from two points 
of view. The first and most important was the military one. The 
defence of Paris demanded imperatively the establishment of a 
port which would assure the victualling of the capital and its 
suburbs at all times. The commercial and industrial importance 
of the project is evident. The port should be established in the 
Poissy basin, and the Seine should be dredged to a mean depth of 
64 metres. M. de la Grye requires only the deepening of the bed 
ot the river by dredging. It could be executed in four or five 
years. The total expense would be about 100 millions of francs. 


THE official report for March says that the state of the water in 
the Thames at Hampton, Molesey, and Sunbury—where the in- 
takes of the West Middlesex, Grand Junction, Southwark and 
Vauxhall, Lambeth, Chelsea, and East London Companies are 
situated—was indifferent in quality from the 1st to the 10th 
March, when it became good, and remained in that condition to 
the end of the month, with the exception of the 23rd, 24th, and 
25th, when it was again indifferent. The intakes are closed as 
much as possible during floods, to avoid taking in turbid water. 
The highest flood state of the river at West Molesey during this 
month was 3ft. 3in. above summer level mark, and the lowest was 
4in. above that mark. The rainfall at West Molesey during the 
month was 1°19in., the rainfall during the whole of the year 1884 
having only been 15°06in. The quality of the water after filtration 
delivered to the metropolis during the whole of the month of 
March was exceptionally good for this season of the year. 


A MODIFICATION in the United States postal regulations is about 
to take place. Beginning with July lst next, the weight of all 
single rate letters is increased from half an ounce to an ounce. 
Newspaper postage, which the publishers are obliged to pay in 
advance, is reduced from two cents per pound to one cent, and this 
includes specimen copies sent out from the publication office. The 
special ten-cent stamps, to insure immediate delivery of letters, 
was stoutly opposed in the Senate, but was finally agreed to in 

fi ittee. These letters will be delivered between 7 a.m. 
and midnight, and be of the greatest convenience and save the 
expense of telegrams. Orders have been issued by the Post-oftice 
Department for the preparation of a new one-cent newspaper postage 
stamp for publishers’ use. During the last fiscal year 47,240 tons 
of matter subject to newspaper rates were sent through the mails. 
The postage amounted to 1,899,592 dols. 14cents. This was an 
increase of nearly 11 per cent. over the preceding year. Allowing 
for the same increase in matter sent for the next fiscal year, it is 
estimated that the reduction to 1 cent per pound will result ina 
loss of over 1,000,000 dols. to the revenues of the Post-office Depart- 
ment on this item. 


THE American Government is bestirring itself in the matter of 
ordnance, The work now going on for the Ordnance Department 
of the army can be briefly summarised. A 12in. breech-loading 
cast iron gun has just been completed at South Boston and for- 
warded to Sandy Hook for trial. Two other 12in. guns are under 
construction there. One of them is to be tubed and hooped with 
steel on the French plan. The other is to be lined with a wire- 
wrapped steel tube. The first casting for this gun unfortunately 
went to pieces in the lathe, and a new casting is to be made. A 
12in. mortar has been completed at South Boston and sent to Sandy 
Hook. At the Watertown Arsenal a plant for wrapping guns with 
wire has been put up, and two l0in. breech-loading wire-wrapped 
guns are to be constructed there. One is to bea cast iron gun and 
the other a Whitworth steel tube built upon the Woodbridge plan. 
This gun is now at the Washington Navy-yard to be bored. An 
Sin. breech-loading steel gun is now fully half-finished at the West 
Point Ironworks. The tube and jacket are from Whitworth and 
the hoops from Midvale. The department has also opened negotia- 
tions with Whitworth for a 10in. gun, on the same plan as this 
8in. gun last mentioned. 


INVESTIGATIONS have been recently made by Dr. Klopsch to 
determine whether the sewage of Breslau is sufficiently purified by 
passing through the soil of the irrigation fields to allow of its dis- 
charge into the surface waters. The Breslau sewers discharge 
annually 11,000,000 cubic metres of sewage, containing 100 grammes 
of nitrogen per cubic metre, or, annually, 1,100,000 kilogs. If 
we take 150 kilogs. per hectare as the largest amount of nitrogen 
which can be used as a fertiliser without waste, we have here an 
allowance sufficient for 7000 hectares; it is, however, all distri- 
buted upon 300 hectares. The result is that the sewage is very far 
from being purified, although the usual sewage farm statements 
are made of the labourers drinking the effluent water without ill 
effects. In this case the water from the drains is yellow, slightlv 
turbid, has a musty odour, and contains both ammonia and 
organic matter. Of the fertilising ingredients only the phosphoric 
acid is anything like completely absorbed ; one quarter of the potash 
finds its way into the drains, and 30 per cent. of the nitrogen, the 
latter, however, largely in the form of nitrates. The experience 
of three years shows no reason to fear a clogging of the ground, 
or @ diminution of its purifying power, or an excessive and injurious 
accumulation of the mi substances which are counted among 








the phosphorus in the wet gas soon took fire, but that in the dried 
gas slowly distilled and formed a red and yellow deposit, 


the plant foods, such as phosphoric acid, potash, and 


magnesia, 
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Ix the Western Gallery Messrs. Hulse and Co., of Salford, 
exhibit a representative collection of machine tools. Some of 
these we illustrate above. They are none of them what 
would be called new tools, but are examples of known types 
all of which have some features of novelty suggested by experi- 
ence, and are of the design and workmanship which has secured 
to the firm its high reputation amongst tool users. The machines 
are of comparatively small size, in consequence of the limited 
space at disposal One of the tools is a gap bed lathe 
for sliding, surfacing, and screw-cutting, and designed so that 
objects may be turned or screwed close up to the face plate 
whether the gap is open or closed. The guide screw is within 
the bed, so as to be more nearly in line with its work and to 
pull the rest carriage without that cross grip friction which is 
sometimes observable when the screw is outside the bed. It 
may, moreover, be extended across the gap or withdrawn with- 
out interference with the carriage or tvols. Another tool 
is a hollow spindle lathe for turning, screwing, and finish- 
ing studs and bolts, which may be made from bars passed 
through the spindle and cut to length after being finished, 
instead of as hitherto, cutting the bar previously into short 
lengths and then centreing the ends. The piece or bar is 
quickly and firmly gripped or released by a concentric die chuck, 
and the screwing apparatus is readily swung into position for 
screwing, or outwards when not so required. A sliding saddle, 
carrying a capstan rest for six tools, is employed for sliding and 
turning work, and is brought readily into or out of action. 

Another noticeable machine is a broad traverse planing ma- 
chine designed to give either fine, medium, or extraordinary 
broad feed traverse to the cutting tools, by fine gradations, 
which may be readily varied whilst the machine is working. 
In the small machine exhibited this feed extends from in. to 
lin. wide. It is effected by the traverse of the table on return- 
ing each stroke after the cutting operation. The machine 
exhibited is strong for its size, and is provided with two tool- 
boxes, self-acting in all cuts and in relieving. The arrange- 
ment of the pulley and gearing for propelling the table is 
designed to cope with deep or broad cuts in steel. 
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A radial drilling and boring machine, in which the driving | 
gear may ve driven from a main shaft running either parallel | 
with or at right angles to the machine, as desired, is also shown | 


by Messrs. Hulse and Co., and illustrated by Fig. 3. The 
driving may be fixed, as shown, or at one side. A strong 
rectangular box bed, with grooved top and side, is provided for 
holding the work, to which a round column is bolted, around 
which the radial arm turns, and by which the drill spindle 
commands more than three-fourths of the circle. The self- 
acting feed mechanism is fitted by adjustments free from end 


ay. a geet 3 
A combined vertical milling and drilling machine is also | 


shown, and is illustrated by our engraving, Fig. 4. The 
revolving cutter spindle is carried within, and by a square 
vertical slide, so that the main bearings of the spindle are 
always close to the cutter, and retain a firm hold upon it in 
all positions of adjustment. The square slide being compara- 
tively narrow, may, with the cutter, be got to operate in the 
interior of work, which, with an ordinary slide, is impracticable. 
The table for holding the work is grooved and surrounded by a 
trough for the lubricant and self-acting feed and reversing 
motions, and provided for the longitudinal transverse and 
circular slides. An improved chuck for holding the cutter 
firmly and truly is fixed to the end of the spindle, and a self- 
acting down motion for drilling is available when required. The 
object sought and obtained in this machine is steadiness in 
circular cutting, so as to get more and better work, and by 
steadiness of action the cutters last longer, whilst the means for 
holding and traversing the work rectilineally and circularly 
enable the machine to produce various forms of work with ease 
and facility. A small pump is attached to the machine for 
forcing the lubricant on to the cutter. 

A horizontal milling machine for straight milling generally, 
and made of great strength and power for cutting steel or iron 
with rapidity, is also shown. Of this we give an engraving 
at Fig. 1. The table for holding the work is fitted with 
vertical, longitudinal, and transverse slides, the latter having 
a variable automatic feed and self-stopping mechanism, A small 
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pump is attached to the machine for forcing the lubricant over 
the cutter. 

Another machine of this class, known as a profiling milling 
: machine, is shown, consisting of a strong slide bed and frame 
| cast in one; a grooved table bounded on its side and ends by a 
| trough for the lubricant, and provided with variable automatic 
| feed and self-stopping mechanism. The profiling spindle slides 
| easily in response to the former by hand lever or weight. Screws 
| with disengaging nuts are also provided for the vertical and 

horizontal slides, so that straight milling work can be effected 
| automatically. To this machine also a small pump is attached 
for forcing the lubricant on to the cutter. 

Avery handy horizontal slot drilling machine, Fig. 2, for drilling 
cutter holes, keyways, &c., in locomotive and general engineering 
work, is shown. The work is supported at one end by a 
movable headstock, and held in position by a concentric vice,)* 
may be bolted to a removable grooved table, as is most suitable. 
It has two drilling headstocks, which operate in the same line, 
but on opposite sides of the work. These are provided with 
variable automatic feed and self-stopping mechanism. The 
sliding carriage is traversed along the bed by elliptical wheels for 
uniformity of traverse, and a suitable speed is provided for each 
inch of stroke. The carriage is actuated through the centre 
line of the bed, so as to avoid cross straining. 

A vertical drilling and boring machine is shown which 
has framing of an improved form, allowing the driving belt 
to work at any angle which is likely to occur in practice 
for driving the machine. It is provided with a variable self- 
acting feed motion, by screw with nut adjustable endwise for 
taking up end play, and preventing unsteadiness in the cut. 
The table is grooved on the top and also one side, and to the 
latter; objects requiring to be drilled at their ends may be 
fixed and operated upon, the base-plate having an opening to 
allow of long objects extending below into a pit. The table is 
arranged to move laterally and radially for the purpose of adjust- 
ing the work to the cutter, and is raised or lowered by screws. 

Messrs. Hulse and Co. also exhibit some small tools, including 
&@ pipe-screwing apparatus and some new forms of tool-holders. 
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THE INVENTIONS EXHIBITION—GUNS AND 
WAR STORES. 


Tue Government manufacturing departments in several 
cases exhibit the representative designs of 1862, contrast- 
ing with them corresponding designs of the present date, 
1885, to show graphically the development of each depart- 
ment during twenty-three years. Thus, the Royal 


Laboratory show the projectiles of the two most powerful | tested 


guns of 1862; namely, the 68-pounder smooth-bore 
common and shrapnel shells, and the 7in. Armstrong 
breech-loading common and segment shells, Waltham 
Abbey similarly shows the largest firing charge in the 
service in 1862; namely, the 18lb. charge for the 
68-pounder smooth-bore gun, and the enormous 

for the 110-ton breech-loading rified gun. 

The Royal Gun Factories exhibits guns illustrating the 
present character of our equipments, as well as designs 
which have special individual claims apart from this 
object. Colonel Maitland, the superintendent of the Gun 
Factories, sends the following:—(1) 12-pounder breech- 
loading field gun; (2) 8in. breech-loading gun; (3) 20in. 
trepanning bar, 16ft. long, with tools and specimens; (4) 
Sin, tangent sight, showing stages of manufacture, illus- 
trated by about ten successive operations; (5) 6in. ditto; 
(6) automatic clamp and parts, showing processes of manu- 
facture; (7) Gin. percussion lock, showing processes 
of manufacture, with different successive operations, 
also springs, and parts; (8) bronze sight crosshead, as a 
casting, and also machined; (9) 6in. carrier ring and 
parts, a5 ry machined, and completed; (10) compound 
turret sights complete; (11) bronze end frame and model 
breech of 9°2in. gun, with appurtenances and safety appa- 
ratus complete. 

Twelve-pounder breech-loading field gun, 7 cwt. Mark I. 
—This gun is the pattern approved for our field batteries 
for future service. Its 5 nonce a are shown on the 
drawing, Fig. 1. The chief characteristic features are the 
following :—Form and proportions: It is a gun of the new 
type, constructed to give a high velocity—viz., 1705ft. per 
second muzzle velocity—with a 12}-lb. projectile, when 
fired with a charge of 4 lb. “P” powder. The capacity of 
tne chamber is 118 cubic inches, and the capacity of the 
bore 647 cubic inches. The diameter of the chamber and 
bore are 3°625in. and 3in. respectively. The bore is 84in. 
in length, or 28 calibres. It is rifled on the polygrooved 
system, the grooves being twelve in number, having 
increasing twists from one turn in 120 calibres at the breech 
to 1 in 28 calibres at 35°8in. from the breech, the remain- 
ing 35°8in. being a uniform twist of 1 in 28 calibres. The 
gun weighs 7 cwt. The system of breech-closing is that 
adopted generally in the service, viz., the system described, 
as adapted to larger guns, in Colonel Maitland’s paper— 
vide ENGINEER, June 27th, 1884—an interru screw 
system, resembling that adopted in France, with modifica- 
tions aud improvements. It ap complicated, but it 
fulfils the essential condition of security against the danger 
of firing with the breech imperfectly closed—which it may 
be seen, owing to the vent shield, is an impossibility—as 
well as giving security against accident from a tube not 
being omy ond pressed home. It will be found practically 
that this breech arrangement is easily worked, and the 
parts are interchangeable, and easily taken out and re- 
placed, including the vent itself. The total length of the 
gun is 7ft. 8°35in. As to construction, it is made entirely 
of steel, which is finally toughened in oil. There are two 
principal parts, the “A” tube and jacket. The latter 
is shrunk on to the former—vide Fig. 1. The jacket con- 
tains both trunnions and breech-screw. It follows, there- 
fore, that the longitudinal strain falls entirely on the 
jacket, leaving the A tube free to meet the tangential 
strain. The ballistic qualities of this gun are as follows: 
The muzzle velocity of 1705ft., with the 12} Ib. shell, give 
an energy of about 252 foot-tons, or 719°7 foot-tons per 
ton of gun. Our Horse Artillery and field batteries have not 
yet received this gun, but it will soon be supplied to them. 

Fig. 2 shows the 8in. breech-loading rifled gun, Mark IV. 
It is a piece of the newest type, being adapted to meet the 
strain thrown on it by slow-burning (cocoa) powder. The 
length of bore is 236°9in., or 29°61 calibres; total length 
of gun, 21ft. 2}in.; diameter of chamber and bore respec- 
tively, 10°%5in. and 8in.; length of chamber, 34°5in.; 
capacity of chamber, 3050 cubic inches, and of bore 
13,466 cubic inches. The bore is rifled on the poly- 
grooved system, having thirty-two grooves of the form 
shown in Fig. 2. The twist increases from one turn in 
120 calibres at the breech to one in 35 calibres at 99°7in. 
from breech, the remaining 99°7in. being a uniform twist 
of one turn in 35 calibres. The ewe bee oe arrange- 
ment is the same as that described in the case of the 
12-pounder. The construction of the gun is shown in 
Fig. 2. It consists of an A tube with breech piece, a B 
tube and trunnion hoop, small C and four D coils. It may 
be seen that the breech screw is made in the breech piece, 
and the hooks are arranged to give the same longitudinal 
hold from breech and trunnion that is furnished by the 
jacket in the case of the 12-pounder gun, the “ A” tube 

ing left in the best condition to resist the tangential strain 
that falls directly on it. The B tube in this pattern 
extends much farther forward than in previous guns, the 
slow-burning and development of the force far forward in 
the bore having rendered this desirable. 

The trepanning bar deserves special attention. Brought 
out in the Gun Factories, it has met with appreciation, 
and has been adopted elsewhere. The name suggests the 
character of its work. It is shown in Fig 3. By cutting 
out a ring of metal, leaving a core from end to end, a great 
saving is effected in work as well as in material. The 
form of head and cutters may be seen in Fig. 3, at A; B 
shows the end view, C details of bits, and D a section of 
ingot with space and solid core shown in elevation. A 
strong current of soap and water is forced down the inside 
of the bar, and it returns up grooves leading from the 
cutters, carrying in it the cuttings of metal as they come 
off. By making the work revolve, the bar is kept centred, 
which in very long borings would, of course, be otherwise 
a difficult achievement, 





The application of the trepanning system saves in some 
cases as much as 50 per cent. in labour, besides the saving 
of waste in material. The most favourable cases of its 
application are those when a bore of large size is required 
to be cut in a solid steel ingot. In such cases, by cutting | 
a circular or ring cut from end to end, a valuable cent 
ingot is obtained, which is available for smaller ordnance ; 
and it may be observed, the metal having been already 

, that process is not required for the piece cut out by 
the trepanning bar. We recently saw a very 
example of work done in the Gun Factories on the A-tube 
of a 63-ton breech-loading gun. This was cut out from 
the opposite ends, the cuts _s when they met 
within the fiftieth of an-inch. The metal in this instance | 
that was wasted was the annular space extending from 
10}in. to 12}in, indiameter. The central portion of metal 
which is in this case cut out would be available for the 
A tubes of 64-pounder guns. The metal of it would be 
worth perhaps £25 to £30 per ton. Its length was 32ft., 
and its weight about four tons. The saving in work 
would be, perhaps, 30 per cent., as compared with boring 
out. The rate of advance was about 3in. in an hour. 
Another illustration of the value of trepanning is furnished 
by the case of the first 80-ton gun, whose inner tube 
yielded slightly in course of time, and was known to be 
cracked. This tube was cut out at a rate of Qin. to 2}in. 
per hour by trepanning, a tube being in this instance 
obtained, on the outside of which the course of the crack 
was plainly seen, and might afford valuable information, 
The particular cylinder cut out which is selected to be 
exhibited has the “web” of metal left on the end opposite 
to the path of the cutters—in fact the film of metal eft at 
the end of the trepanning-cut left on it. There are 
fourteen tools in the same bar, set in seven pairs, that is 
so as to cause two of them to go over the same track. 
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TWELVE-POUNDER 


Hence this web shows seven tracks or tool marks on it. | 

The outside of the cylinder shows the behaviour of the | 

cutters. It may be observed that they wore blunt and 

cut rather roughly after advancing about 4ft. up the 

—_— There is also a lesser mark farther down, 
owing when they required to be sharpened. 

Interesting as is the question of large work performed | 
by trepanning, that on a small scale equally deserves | 
attention. It is employed for cutting test pieces out of 
steel. Formerly a piece was cut out by a large trepanning 
tool, and broken off by wedges; now small — Bg tools, | 
aptly termed “cheese tasters,” are employed. These are 
about ljin. diameter, and generally cut pieces out to a 
length of 43in. The neatness of this, and the power 
afforded of removing steel from any desired spot without 
unn injury, needs no comment. Altogether we 
think that Colonel Maitland is to be especially congratu- 
lated on the trepanning bar, and we would commend it to | 
the notice of steel makers generally. The American Gun | 
Foundry Board, in their report on their visit to England, 
briefly mention this process. 

The Royal Carriage Department, under Colonel Close, | 
R.A., exhibit the following designs:—(1) 12-pounder | 
hydraulic carriage; (2) 20-ton hydraulic jack; (3) a/| 
modification of er’s forge blower. The 12-pounder | 
carriage was designed to enable the pressure of recoil, | 
which expends itself in 1}in. of motion, to be extended or | 
distributed over about 9in. Mr. H. J. Butter, the con- , 
structor of the Department, in describing this carriage in 
a paper read by him at the Institution of Civil Engineers, | 
makes the following observations :—“ Several conditions of | 
construction in the rigid field carriage may not be greatly | 
altered in the elastic carriage, and giving due considera- | 
tion to these, and applying the elastic apparatus in various | 
ways, different designs were worked out, one of which | 
only, as being sufficient for the purpose, is selected for | 
illustration. In this design—Figs. 8 and 10—a tubular | 
steel axle is adopted, whick passes through the upper ends | 
of a pair of levers constituting the trail; two upright | 
levers are connected with and rotate about the axle; the | 
gun rests in the upper ends of these levers, and is con- | 
nected at the reat end to the piston-rod of a hydraulic | 
buffer, the buffer itself being fastened to the axle. The | 
hydraulic buffer—Fig. 9—which constitutes the elastic | 
medium, is made whol of gun-metal, to ensure regularity | 
of action, and is small and light, weighing only about | 
28 lb., which admits readily of spare rie any Era. carried | 
with the battery, yet ing ample strength to resist | 
the pressure of recoil. The levers are so placed as to | 
cause the centre of gravity of the gun when in the firing | 
position to be Gin. in front of a vertical line passing | 
through the centre of the axle, to ensure the gun, after 
recoil, falling of itself into the proper position for firing. 
Stops with india-rubber pads are provided to receive the 
weight of the gun in the two extreme positions, From 
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the data furnished by the preceding investigation on the 
force of recoil, and the ascertained results of the same 
principle of carriage used with the 26-ton gun, a fair 
approximation may be made to the enormous reduction of 
strain gained by the use of the elastic principle in this 
carriage. The highest velocity of non of the gun is 
found to be 36°12ft. per second, while that of the gun and 
carriage rigidly connected is 15°56ft. per second. The 
accumulated work given off by the gun in imparting to 
the i the latter velocity, pina Bree from these 
velocities, is 12,935 foot-pounds, This work is performed 
in 1}in. in the case of the rigid iage, and in Qin, in 
that of the elastic carriage. In the latter case this results 
in a mean pressure of 7°7 tons, and in the former of 
46 tons; but inasmuch as the maximum pressure in the 
hydraulic buffer can be regulated to be one and a-half 
times the mean, or even less, and the maximum pressure of 
impact upon the rigid carriage is twice the mean, they will 
be respectively 11} and 92 tons, Thus, as nearly as can 
be estimated, a pressure of im amounting to 92 tons 
has to be sustained by the rigid carriage, while the elastic 
carriage will only be required to meet one of 11} tons, and 
this more in the nature of a statical pressure.” Although 
the committee preferred another pattern carriage for the 
service which depended on springs for preservation from 
shock of recoil, the authorities of the Carriage Depart- 
ment have confidence in the advantages offered by this 
design, believing that on service the dislocation of the 
parts of a field carriage exposed to such violent strain will 
ultimately prove so destructive as to make this, or some 
alternative design, very desirable. 

The 20-ton hydraulic jack is shown in Fig. 7. It may 
be briefly described as follows :—The ram a with external 
casing b, both of steel, are secured to the reservoir, which is 


| of malleable cast iron. To the external casing are attached 
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GUN CARRIAGE. 


a wrought iron claw e and the lifting handles ff. At the 
bottom of the ram are the gun-metal pump d and the 


leather packing s. The plunger / is of steel, and contains 


the inlet valve m. It is connected to a crank n on a 
spindle o supported in bearings in the sides of the reser- 
voir c. The spindle o, of steel, has a socket p outside the 
reservoir for the lever g, which is of wrought iron. The 
ram cylinder g, of steel, fits over the ram a and slides 
the external casing b. It is screwed into a 
malleable iron foot / and is fitted with a leather packing r. 
At the top of the reservoir is an air hole with a wrought 
iron screw plug s and leather washer. By it the jack can 
be filled or emptied. The lever handle has a screw driver 
formed on one end of it for use in removing the plug. 
The action of the jack is as follows :—The lever q, acting 
— the crank x through thespindle o,raises and lowers the 
plunger /. By the up stroke of thelatter, a vacuum is created 
in the pump d, and the re of the air in the reservoir 
forces the fluid past the inlet valve m in the plunger ; at 
the down stroke the inlet valve m closes, and the outlet ¢ 


opening, the fluid is forced from the pump under the ram, 
thu 


s raising it with the load. A small hole w limits the 
height of lift, by allowing the fluid to escape when the 
ram leather passes it. To lower: the lever is shifted in 
the socket p so as to bring its shoulder upwards, and then 
pressed gently downwards, until the Pas touches the 
valve ¢. It is then forced down to its full extent, which 
opens the outlet valve ¢ and allows the fluid in the cylinder 
to escape through the space round the plunger Z in this 
position back to the reservoir. The jacks are filled with 
methylated spirit. Water should never be used for filling 
them. 

Baker’s forge blower improved in the Royal Carriage 
Department offers the advantages of great speed of cur- 
rent generated ina small space. The screw clutch pre- 
vents: back draught. It is applied to field forges for 
cavalry and artillery, and has been reported to be the best 
known. It is applicable to any small forge. 

The Royal boratory, under the superintendent, 
Colonel Barlow, R.A., send the following exhibits:— 
(1) 68-pounder smooth-bore 18 lb. cartridge, with common 
shell, section filled, and fitted with Pettman’s land service 
fuse; also the diaphragm shell for the same gun. ‘Thisi 
the largest charge of powder used in a gun in the time 
of the 1862 Exhibition. (2) 7in. breech-loading Arm- 
strong gun 14 lb. cartridge, together with common shell, 
section filled, and fused with an Armstrong pillar fuse; 
also an Armstrong segment shell, section fille , and fused 
with E time Armstrong fuse. This represents the ammu- 
nition of the largest rifled gun in 18@2, To compare 
with these is exhibited (3) a 12in. breech-loading rifled gun 
cartridge of the present date, with common shell, section 
filled, and fused with a “‘direct-action” fuse; also shrapnel 
shell, section filled and fused, and Palliser shell and case- 
shot whole, These are intended to illustrate the progress 
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in the development of this branch of artillery between 
1862 and 1885. On this a few remarks may be offered. 

First, it may be observed that, curiously enough, we 
have in both cases ammunition for rifled breech-loading 
guns, although England adopted the muzzle-loading 
system about 1865, and retained it almost up to the present 
time. In fact, at this date nearly the whole of our naval 
and field equipments, and, indeed, every other, consist of 
muzzle-loading guns. So completely, however, have we 
now returned to breech-loaders, that it may be questioned 
if more than occasional traces of muzzle-loading guns will 
be found in the Exhibition. Of course, the scale on 
which the ammunition has increased is very striking. 
This is due to two causes—one, actual increase in power ; 
and the other, the fact that we have much longer guns, 
burning larger charges of slower powder, so that even the 
same muzzle energy would involve a larger charge. With 
this is connected the size of in. The comparison 
between the grain of 1862 a pellets of “cocoz” 
powder now employed is very remarkable. Then the 
Pall’ser shell reminds us that nearly the whole develop- 
ment of armour, and projectiles to pierce it, has taken 
ang since 1862. It was in this year that the original 

ron Plate Committee made their first report. In 1862 
the Warrior was still practically invincible. In 1885 
we find it easier to pierce 30in. of iron than it was 
to pierce 5in. in 1862. Owing to the interval of 
time between the two Exhibitions having included 
the entire life of muzzle-loading, the development and 
disappearance of studs on projectiles and all that 
depended on it passes unnoticed. As regards fuses, the 
highly-nrized Pettman percussion, which admirably ful- 
tilled the conditions of short old type guns—conditions 
which were, in their way, severe—has now disappeared. 
In new type guns the projectiles get into motion too 
gradually to sheer the copper suspending pin or crush the 
supporting lead cup. Even in the Alexandria bombard- 
ment, where new type guns were not employed, the slow 
burning charges often failed to set this fuse in action, and 
the shells were consequently in many cases blind. Pett- 
man has been dead for some years, otherwise it may 
be thought that he might have modified his fuse. A 
iundamental change, however, is necessary, as the action 
of his former fuses depends essentially on the effect of 
inertia, and this force is too small to be safely employed 
in new type guns. We regret to remark here that we 
do not find the newest feature in projectiles—namely, the 
employment of steel. Steel armour piercing shells have, 
in our judgment, beaten chilled iron, and although we 
admit that chilled iron shells made in the Royal Labora- 
tory have continued to yield surprisingly good results, 
their supersession by steel has long n seen to 
be a mere question of time. Steel common shell are fast 
coming in also; not being actually adopted as service pro- 
jectiles, they are not exhibited by the et Laboratory. 

Small-arm ammunition for the Martini-Henry and 
Snider rifles is shown whole and in section, as well as that 
for the Gardiner, Gatling, and Nordenfelt machine guns. 
The Gardiner and the Martini rifle have bores of 0°45in. 
in diameter ; the former has a squirted cartridge case, and 
the latter one of rolled sheet brass, with cap and solid 
base disc. That the ammunition cf these two arms is not 
inte’ ble is one of the steck grievances, and we 
doubt not that sooner or later the difficulties in the way 
will be overcome. 

Fuses are shown separate from shells in section. Boxer’s 
wood time for muzzle-loading guns, 15 second and 30 second, 
and for breech-loaders, 15 seconds, ignited by a detonator, 
as well as Armstrong, metal time and concussion fuse, 
medium size. Fig. 11 shows Boxer’s breech-loader fuse. 
The figures indicating the lengths are now printed, as 
shown herewith. It has six powder channels, to admit of 
boring at quarter-second intervals. The detonator A in 
the head is kept in place by a steel safety pin B, replacing 
the copper pin formerly used. It has a very light sus- 
pending pin at the point of the curved arrow C in Fig. 11. 
The thickness of this pin is reduced to 0°03in., to enable it 
to be sheared by the comparative gradual advance of the 
projectile fired in a new type gun. The hole through 
which the pin is made oe , to avoid danger of its 
being sheared by any slight displacement of the safety pin. 
The other features of this fuse are well known. 

The Armstrong metal time and concussion fuse is to all 
intents and purposes the same as that in the segment shell 
of 1862. It nearly disappeared out of the service some 
years ago, but is now employed again in nearly all rifled 
breech-loading guns. Here, again, is an episode partly, 
but not wholly, depending on the introduction of muzzle- 
loading guns that would not be suspected by any one only 
having before them the E time fuse in the segment shell 
of 1862 and this pattern in use in 1885. 

Pettman’s general and land service fuses are shown, as 
they deserve to be, although, as we have noticed above, 
they are disappearing owing to their not being put 
in action in the new type guns. The direct-action fuse is 
said to owe its origin to Boxer. We believe it acts well, 
but its design is uninteresting and unscientific. Its action 
depends on the actual contact with the object, bending 
back a plate in the head of the fuse, and firing a patch of 
detonating composition. Many tubes are shown; friction, 
copper, and quill of the old patterns, as well as the new 
pattern “ vent sealing and masking” tubes. There are also 
exhibited the vent sealing electric vent head with masking 
slide ; and the vent sealing friction tube. These tubes are 
for axial vents; the principles are as usual, but the 
slide and tube close the vent much more completely than 
was formerly the case. 

The Royal Laboratory make torpedo and mining appa- 
ratus of certain kinds for the Admiralty. Of these the 
following are shown :—(1) Locomotive Whitehead “ fish ” 
torpedo, 14in.; (2) a countermining naval buoyant case 
for destroying submarine mines; (3) a floating case con- 
taining circuit closing apparatus for firing either by elec- 
tricity or by the contact of the enemy’s ship. The charge 
employed is 72 lb. of gun-cotton. A good many other 
exhibits of a warlike character we shall have to notice at 
another time. 
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ANDERSON’S WATER-PURIFYING APPARATUS: | 


INVENTIONS EXHIBITION. |I 
| and Anderson acquired the patent at the time of the 1862 


Tue apparatus illustrated by the accompanying engraving 
is shown outside the Austrian Court by Messrs. Easton 
and Anderson, of Erith. This exhibit illustrates in a 
complete manner the new process of purifying water b 
means of iron. Some twenty-eight years ago Dr. Medloc 
first called attention to the remarkable power iron pos- 
sessed of removing colour and destroying organic im- 
purities in water, and Professor Bischof has laboured 
persistently in endeavouring to apply the process both to 
domestic use and to water supplied on a large scale The 
spongy iron domestic filters enjoy a well-deserved reputa- 
tion, and the bold attempt to purify the waters of the 
Nethe, from which the supply of Antwerp is derived, by 
filtration through a mixture of gravel and spongy iron, has 
met with very marked success, so far as the effect on the 
water treated is concerned. The objections to Professor 
Bischof’s process on the large scale is that a very consider- 
able area of land is required for the filter beds, that the 
cost of the iron in them is very great, and that some 
trouble and expense are incurred in the periodical cleaning 
of the surface of the iron mixture, a process which necessi- 
tates the removal of the layer of sand over it. 

The apparatus exhibited is intended to overcome the 
difficulties and objections above described. This is effected 
by abandoning the principle of filtration altogether, and 
resorting to the method of agitating, or mixing con- 
tinuously, a comparatively small quantity of iron with the 
water, which, after treatment, is suffered to stand for some 
time in order that all the iron dissolved may become 
oxidised, and is then through an ordinary sand 
filter, or allowed to get clear by subsidence. The general 
arrangement of the exhibit is the following:—The water 
from one of the cascade basins is forced by means of a 
duplex pump through a revolving purifier into a tank 
placed 17ft. en the ground, and fitted up as an ordinary 
sand filter. The purified and filtered water is conducted 
by a galvanised wrought iron pipe to the fountain in the 
Austrian Court and to the drinking fountains; while the 
overflow, which is purified, but not filtered, falls on to a 
small water wheel, by which the revolver is turned, and 
then flows away by subterranean culverts to the centri- 
. -* pump which operates the cascades. 

e Duplex pump, by means of which the water is 
raised from the cascade basin, is no other than the 
Worthington pump, which has recently attracted so much 





attention as a new importation from the United States. 
t is, indeed, an American invention; but Messrs. Easton 


Exhibition, when the pump was first shown, and have 
manufactured large numbers of greatly improved design 
since. The pump, which is capable of delivering 
100 gallons per minute, consists of a pair of steam 
cylinders 5}in, diameter, 12in. stroke, each actuating 
directly an ordinary double-acting pump 3in. diameter. 
Steam is distributed by common slide valves; but 
the steam ports are double, one pair opening into the 
cylinder some lin. from the ends and the other pair at 
the extreme ends in the usual manner. Steam is admitted 
by the outer passages and exhausted by the inner ones, but 
the piston is so constructed that it passes the cylinder open- 
ings of the inner passages, and by so doing closes them and 
imprisons a cushion of steam. The cylinders are steam 
jacketted, so that the cushion is effective up to the full 
pressure of the steam in the jackets. The valves are 
‘sma on the sides of the cylinders and worked direct by 
evers actuated by studs on the piston-rod crossheads, the 
—~ of one cylinder actuating the valve of the other. 

e effect of this arrangement is an extremely simple 
machine, which will start and stop by simply opening or 
shutting a cock on the delivery main of the pump. 

Pumps of this kind have been extensively used for the 
supply of towns, such as Wisbech and agen and fcr 
a water under high pressure for working cranes, 

ydraulic presses, and rivetting machines, &c. They 
aay 4 direct into the mains, and produce a pressure La 
ing from 73 per cent. of that due to the steam when work- 
ing full speed, to 94 per cent. when brought up standing 
by the water being all shut off. 

The patent revolving purifier consists of a cast iron 
cylinder 2ft. 6in. diameter, 5ft. long, with closed ends fitted 
with hollow trunnions, through which pass, through 
stuffing boxes, the 3in. inlet and outlet pipes. The inside 
of the cylinder is furnished with six curved shelves or 
ledges, the office of which is to catch up the iron placed 
inside the cylinder, and shower it down continuousl 
through the water slowly flowing along. The iron, whic 
may be of any kind in a finely divided condition, cast iron 


borings being the most effective, occupies about one-tenth 
the volume of the cylinder, and in this particular case 
weighs 2 cwt. 

The inlet pipe opens against a disc 1ft. 5in. diameter, 
attached to the end of the cylinder, and within in. of it 
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This compels the entering water to spread out radially in 
all directions, and so flow uniformly along. The outlet 
pipe is fitted with an inverted bell mouth, so proportioned 
that the speed of the upward current through it is too low 
to allow any but the very finest iron to be carried up and 
wasted. 

The cylinder is fitted with a manhole and an air cock for 
letting out the gases, which are sometimes apt to collect, 
and is driven by a spur ring cast on one of the end covers, 
actuated by a train of wheelwork, which is brought into 
motion by a small overshot waterwheel, through the 
eer scythe a pitch chain. 

The water from the purifier, impregnated with iron, is 
carried by a 3in pipe through the bottom of a wrought 
iron tank, 7ft. square and 3ft. deep, which is formed into 
an ordinary sand filter. The water falls from the delivery 
pipe some 4ft., in the form of a thin bell jet, and in that 
way gets well exposed to the air. It runs through the 
sand at the rate of 12 cubic feet per twenty-four hours, 
and as the water is 18in. deep over the sand, it will remain 
for three hours before it reaches the latter, thus givin 
sufficient time for all the iron to become oxidised an 
precipitated. 

The filter is capable of yielding about 24 gallons of water 
per minute, the surplus delivered by the pumps, or 97} 
gallons, after working the water wheel, by which means it 
1s further aerated, flows into the return culvert leading to 
the centrifugal pump near the Albert Hall, where it is 
— lifted to play the cascades, The iron taken up by 
the water will be deposited in the culvert, which will thus 
act the part of a sand filter. Three of the Anderson 
revolvers, capable each of dealing with 1500 gallons per 
minute, or together, 2,160,000 gallons per day, were set to 
work in the month of March last at Antwerp, and are now 
purifying the whole of the water supplied to the city in a 
most satisfactory manner. The turbid and highly impure 
waters of the Nethe, quite as offensive as those of the 
Thames at London Bridge, are rendered perfectly colour- 
less, brilliant, agreeable to the taste, and chemically more 
pure than any water supplied to London. 

The quantity of iron consumed depends upon the quality 
of the water being treated ; it is not likely to exceed one- 
tenth grain per gallon, or, say, 141b. per million gallons. 
The cost will depend upon the current price of iron, but as 
borings and turnings form the best material, the expense 
is, in any case, very insignificant. The power required to 
drive the machine is also very small, about 4-horse power 
per million gallons per day. 








RECENT EXPERIMENTS WITH GRUSON’S 
CHILLED IRON ARMOUR 

A TRIAL against a side plate of a turret of Griison’s chilled 
cast iron, constructed for two 12cm. (4°7in.) guns tock 
place at Buckau, January 19th and 20th, 1885. 

The object and programme of the experiment was to 
test the shield by twenty rounds of the Prussian 15cm. 
(59in.) gun me hardened steel shells (Ternitz); charge, 
69 kilogs.(15°2 1b.); prismatic powder, “ const. 68 ;” that is 
to give velocity equivalent to that at 1000 metres range 
(1094 yards). All the blows were delivered against the 
left half of the plate. 

The plate was sought to be divided by the first five 
blows rounds one to five, in two nearly equal parts, in 
order to attack the left half only, and in a way free from ob- 
jects. Five projectiles out of the twenty to have flat heads. 
if the plate after fifteen blows, ic. ten per square metre 
of plate’s vertical projection should not be breached, and 
its interior surface not exhibit cracks dangerous to the gun 
detachments, the resistance should be considered sufficient. 
a this five ore rounds should complete the experi- 
meni 

The form experimented on differs materially from 
that of previous shields, its construction being based on 
the results of former experiments. The profile is debased 
or flattened considerably, so as to avoid an angle of impact 
exceeding 464 deg. from a shell striking horizontally. e 
plate was fixed between two other side and one roof plate, 
so as to form nearly a half cupola, At the open side it 
was supported by pillars of masonry by means of inter- 
mediate iron —s plates, the whole being protected 
from shell fire by earth and wood. 

Fig. 1 gives dimensions and profile of shield. The 
greatest width, measuring round the curve—“ développée” 
—was 3°8m. (12ft. 1°7in.); that at the top edge was 
215m. (7ft. O’6in.). e weight was 19,918 kilogs. 
(19 tons 12 cwt. nt 71b.). The Prussian 15 cm. (5‘9in.) 
gun was moun in position to deliver seven blows 
opposite to the centre of the plate at 36 m. (118°1ft.) range, 
for the remaining rounds at 24deg. to the left. e 
projectiles employed were Ternitz Sask tempered steel 
shells filled with sand weighing 345 kilogs. (76°06 lb.). 
The charge was 6°9 kilogs. (15:2 1b.) prismatic powder, as 
above stated. The initial velocity was 395m. 1S90RS 
Round 1: Weight, 33°3 kilogs. (73°41b.), filled wit 
12 kilogs. (2°6 1b.) sand, struck on centre line of plate—vide 
Fig. 2, which shows the plate surface unrolled—developed ; 
angle of impact 34deg. 15min. Effect: a bruise of 
10cm, (3°94in.) width, and 7mm. (0°276in.) depth. The 
projectile glanced off and broke up into numerous frag- 
ments, the pieces showing an excellent fracture. Round 2: 
Full weight (76°06 lb.) without sand. The projectile 
struck 26 cm. (10°2in.) to the left of the centre line—vide 
Fig. 2—at an angle of impact 40 deg. 10min, making a 
bruise 11 cm. (4°33in.) wide, and 9 mm. (0'035in.) deep, 
glancing and breaking up. Round 3: Steel shell: 
33°1 kilogs. (729°71b.), flat headed—that is, with a slightly 
concave surface 130 mm. (5'118in.) in diameter, and 10mm. 
(0°394in.) deep, so as to have a cutting edge, the weight 
made up to 34°5 kilogs. (76°06 lb.) with lead and sand. 
The a struck 16 cm. (6‘3in.) below the top edge of 
the shield, at an angle of impact 25deg. 56min, Effect : 
a bruise of 8cm, (3'15in.) width, and 34mm. (1°339in.) 
depth, the depth being less towards the sides and top ; 
five short radiating air cracks ; nothing visible at back of 
plate. The projectile glanced and broke up, Round 4: 





Steel shell full weight without sand. It struck 31 cm. 
item to the left of centre line—oide Fig. 2—37 cm. 
14'6in.) below top edge ; angle of impact, 29 deg. 27 min.; 
making a bruise of 9cm. (3'54in.) width, and 5mm. 
(0°197in.) say glancing and breaking up. Round 5: 
Steel shell, full weight, struck on centre line—vide Fig. 2 
—at an angle of 43deg. 22min. 30sec, making a 
bruise of 12cm, (4°7in.) width, and 8mm, (0315in.) 
depth, glancing and breaking up. Round 6: Steel 
shell, full weight, striking 39cm. (15°4in.) to the 
left of centre line, and 12cm. (4°7in.) above the 
front edge of the shield—vide Fig. 2—at an angle of 
46 deg. 15 min., making a bruise of 13cm. (5"12in.) width, 
and 12 mm. (0°472in.) depth, glancing and breaking up. 
Nothing was visible at the vad, of the shield. Round 7: 
Steel shell full weight. This was directed at the centre of 
the shield to take the place of the twentieth round of the 
programme, in order to save bringing the gun back to 
this position again. The shell struck 30 cm. (11°8in.) to 
left of centre and 42 cm. (16°5in.) above the front 
angle of the shield—vide Fig. 2—at an angle of 
42 deg. 19 min., making a bruise 13 cm. (5°lin.) wide, and 
4 mm. (0°158in.) deep, and one hair crack ——— 
points of impact 6 and 7 together. The projectile glan 

and broke up. Nothing was visible at back of shield. 





a | 


e on Fig. connecting 4 and 2; the ponjpetiie broke up. 
Nothing was visible at the back. Round 13: Full weight, 
struck spot marked 13 on Fig. 2 at 34 deg, 45 min., making 
a bruise 10cm. (3'94in.) wide and 3mm. (0°118in.) deep, 
breaking up. Round 14: Steel shell, flat-headed, weight 
32°7 kilogs. (72°1lb.), made up with lead and sand to 
76°06lb.; struck as shown in Fig. 2 at an angle of 
35deg. 30 min., making a bruise 18cm. (7lin.) wide and 
25mm. (0'98in.) deep, surrounded by irregular fractured 
edges of slight depth, three hair cracks, f g and h, and one 
crack 7 develo to the left of No. 11. There was 
nothing visible at back of shield, and the projectile glanced 
and broke up. Round 15: Steel shell, full weight, struck 
at point shown on Fig 2 at 38 deg. 40 min., making a 
bruise 12 cm. (4°7in.) wide and 5 mm. (0°20in.) deep, with 
two hair radiating cracks. At the back the crack e is now 
visible, running from a point 54 em, (21°3in.) from upper 
edge and parallel to the centre line about 22cm. (8°7in,) 
distance. The projectile glanced and broke up. Round 16: 
Flat-headed steel shell, weight 32°9 kilogs. (70°5 Ib.), made 
up with lead and sand, struck point shown on Fig. 2 at 
46 deg. 6 min., making a bruise with small chi The 
head was fixed in the plate. One crack & with chippings 
was developed from 16 to 10, also crack / and crack a was 
slightly increased. No change at back. The projectile 






































On January 20th the gun was fired from a point 24 deg. 
to the left of the original position, 36 m. (118°1ft.) range; 
that is, the lines from axis of shield to gun in the two 
positions apparently formed radii of a circle 24 deg. apart, 
so as to give lines of fire normal to the horizontal section 
of the shield. Round 8: Steel shell, full weight. Struck 
15 cm. (5°9in.) to the right of the left edge of the plate, 
and 35 cm. (13°8in.) above the front angle of the shield, at 
an angle of impact of 43 deg. 11 min., making a bruise 
13 cm. (5°12in.) wide and 5 mm. (0°197in.) deep, and one 
hair crack upwards towards the left and one downwards— 
vide Fig. 2. The projectile glanced and broke up. 
Nothing was visible at the back. Round 9: Steel 
shell, weighing 33°3 kilogs. (73°41b.), filled up with 
1°2 kilog. (2°65 Ib.) of sand. It struck 100 cm. (39°4in.) 
from the left and 28 cm. (llin.) above the front angle of 
shield— vide Fig. 2—at an angle of impact of 43 deg. 44 min., 
making a bruise 11 cm. (4°3in.) wide and 9 mm. (0°354in.) 
deep, glancing and breaking up. Round 10: Steel shell, 
flat-headed, weighing 33°3 kilogs. (73°4 Ib.), filled up with 
1°2 kilog. (2°6 1b.) of lead and sand. It struck 74 cm. 
(29'lin.) from the left and 12 cm. (4°7in.) above the front 
en of shield, at an angle of impact of 46 deg. 28 min., 
making a bruise 13 cm. (5°12in.) wide and 38 mm. an! 
deep, and two cracks, a and b, about 10 cm. (0'394in. 

deep, which did not appear to reach to the interior, but 
rather to continue under the surface. There were also two 
short vertical hair cracks. There was nothing visible at the 
back of the shield. The projectile glanced and broke up. 
Round 11: Flat-headed, ie 33 kilogs., and made u 

with lead and sand to 34°5 kilogs. (76°061b.). It struc 

19 cm. (7‘5in.) from the left edge 15 cm, (5‘9in.) from 
the top at an angle of 25deg. 57 min., making a bruise 
14cm. (5‘5in.) wide and 10 mm. (0°394in.) deep, with two 
hair cracks c and d—vide Fig. 2. Nothing was visible at 
the back; the shell glanced and broke up. Round 12: 
329 kilogs. steel shell and 1°6 kilog. sand struck high up 
—vide Fig. 2—at 26 deg. 22 min. 30 sec., making a bruise 
9 cm. (3°54in.) wide and 9 mm, (0'354in.) deep, and a crack 





RRET. 

broke up. Round 17: Steel shell, full weight, struck point 
shown in Fig. 2 at 39 deg., making a bruise 13 cm. (5:lin.) 
wide and 3mm. (0°12in.) deep, the projectile glancing and 
breaking up. Round 18—vide Fig. 2: Steel shell, full weight, 
struck at 30deg. 30 min., making a bruise 12cm. (4°7in.) 
wide and 6 mm. (0.24in.) deep, and one crack m, glancing 
and breaking up. Round 19: Steel shell, full weight, 
struck at 43deg. 35 min.—vide Fig. 2—making a bruise 
17 cm. (6’7in.) wide and 15 mm. (0°59in.) deep, enlarging 
crack a to 10 mm. (0°39in.), and glancing and breaking up. 
Round 20: Steel shell, weighing 34°45 kilogs. (76"1Ib.), made 
up with sand, struck at 38 deg. 23 min. at spot.shown on 
Fig. 2, making a bruise 10 cm. (39in.) wide and 15 mm. 
(0 59in.) deep, with crack » and a short hair crack 
upwards. At the back the crack ¢ was lengthened to the 
lower edge. No other crack is visible at the back. The 
joint between the trial plate and the side plate to the left 
was opened 2mm. ((°08in.). 

To summarise, the plate has borne twenty blows of steel 
shells, each 274°6 metre-tons (886°7 foot-tons) or 276 metre- 
tons (891 foot-tons) per ton of entire shield, or 552 metre- 
tons (1782 foot-tons) per ton of half shield attacked, 
without destroying its powers of resistance. The crack a, 
after the removal of the front shield, is perceived to 
extend under the surface without reaching the edge of 
the plate, so that the portion affected by it is not detached 
from the shield. The effect of the new flattened profile is 
shown to be very good, all the projectiles being thrown 
upwards. It is true that the flat-headed shells have had 
more effect than the others—their points of impact are 
marked on Fig. 2 with an asterisk *—but they have not 
been able to destroy the plate. The shield has greatly 
exceeded the resisting power demanded of it against the 
fifteen rounds. It is impossible to say, even approxi- 
mately, the number of blows necessary to break the shield. 
The Ternitz steel shells equal the Krupp steel shells as 
much in tenacity as in hardness, With a fractured point 
of the shell it is possible to scratch glass, just as with the 
Krupp steel. 
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We commend this report to the attention of our English 
authorities. The principal features are the following :— 
First, the power of resistance of the plate. 1782 foot-tons 
per ton of plate is a considerable quantity of energy to 
bear, even when delivered in so large a number of + 
So it seems to us; but our knowledge of this subject in 
this country is unfortuately very limited. The blows are 
oblique—very oblique in most cases—but this necessitates 
a larger surface of plate, and cognisance of this is taken in 
the method of proportioning the:blow to the weight of the 
plate, which is the test we have taken. 

The advantage of employing a more oblique angle of 
shield to steel shells than to those of chilled iron accords 
with the results obtained with our special committee on 
plates and projectiles. On the other hand, the effect pro- 
duced by fiat-headed steel shells is contrary to our experi- 
ence even against hard armour. Altogether chilled iron 
shields and their attack constitute a matter on which 
experiments are greatly needed in this country. Were 
our fleet to engage any foreign cast iron fort at any time, 
it is practically certain that that fort would be made of 
Griison’s chilled iron. It is a material against which we 
have never fired a single round in this country, and against 
which our service projectiles, which are chilled iron, have 
been declared to be so inferior to steel that the French 
Government adopted chilled iron shields for interior forts 
so long as they only tested them with chilled shot, but 
confined their use to coasts when they tried steel pro- 
jectiles against them. This is equivalent to saying these 
forts are good against English projectiles but not good 
— foreign ones for long continued breaching. Our 
chilled shot may be better, it is true, than those tried, 
but this has to be proved; and tests against softer armour 
are wholly beside the point and likely to mislead us. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 25th. 

TSLEGRAPHIC advices from inland commercial and manufacturing 
centres indicate a slight improvement in the volume of business 
at nearly all points, as the result of the pleasant spring weather 
tthe country. In the extreme north the smaller streams 

are still ice-bound, but will soon be opened for navigation. The 
lumber interests have been very active all winter preparing as 
ele ep ane «fe, but ding to all ts, 
mills will work less than full capacity in order that better prices 
ree. The promised great activity in buildi tions 





result in more trade this year than last, despite the fact that rail- 
road building will be of moderate dimensions. In the larger 
Atlantic sea- cities there is great building activity, reaching 
in some cases 10 cent. over last year in value. Thesame acti- 
ity i m many western towns and cities; and in fact 


Agents are closing contracts for Pennsylvania iron at 16.50 dols. for 
for No. 1. _ uirements for 
“ seadi “ tat 
ail. for anny 1.70 dols. for refined ; 
iron, 2.40 dols.; shell iron, 3.25 dols.; 


less severe at present and evidences of a reaction are 
visi — hes = ae ne in many lines have been 
prod a t this u course is tiring out capacity 
lines and working’a restriction. The factories 


deal of ~ ad is under erection. Private advices to-day from Pitts- 
burgh indicate trouble between the iron employers and workmen. 
Nothing but a sharp improvement in demand will induce employers 
to pay the old scale, which was reaffirmed at a recent ironworkers’ 
convention. Meetings take place next month to readjust working 
rates. A paw cent. reduction will be insisted upon by the manu- 

probably a compromise will be reached because of the 
threatening aspect of steel manufacturing, which certainly will crowd 
out iron making as rapidly as the new plant can be erected. The im- 
provements in the new Clapp-Griffiths’ process will enable makers 
to produce high steel at one cent per pound, and the manufacturers 
are aroused to the importance of utilising this new process. Any 
general improvement in manufacturing will result in numerous 
strikes. Labour has been actively organising for a year yg 
intending to demand higher w. when the opportunity offers. 
The Knights of Labour number about one hundred to one hundred 
and fifty thousand, and will probably lead in the movement either 
for higher wages or for fewer hours’ labour per day. 

During the first three months of this year twenty railroad 
companies, with a total capital stock and indebtedness of 
275,289,000 dols., passed under the control of receivers. Last year 
thirty-seven roads went into receivers’ hands, with a capital and 
debt of 715,000,000 dols. This indicates an increase of insolvency 
among railroad companies. The Dominion Government has 
promised to set apart 960,000 dols., the interest of which is to be 
enjoyed by the Grand Trunk and Canadian Pacific roads, who will 
have the omg ownership of the road between Montreal and Quebec. 
The Southern railroad lines have established new and lower freight 
rates. The Southern railroad companies are cutting rates, and 
bad faith is charged on all sides. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE effect upon ‘Change in Birmingham this—Thursday—after- 
noon, and in Wolverhampton yesterday, of the altered political 
outlook, was to encourage anticipation of improved merchant 
buying. For three weeks orders have been very light: At 
present works remain poorly employed, and no one can see orders 


Steel blooms and billets are coming into the district from Scot- 
a West A sey _ and — beng we em! and Wales in 
g quantities, and are sw ting fini iron. 
are being rolled down by the hee of sheets, tin-plates, nett 
rounds, and other descriptions of iron. They are also being em- 





for plating and other . Prices vary according to 
percentage of carbon, from E4 os. to £4 17s. 6d. and £5, Steel 
plating bars are £5 15s. delivered. 

Finished iron prices show but little alteration. The Pelsall Coal 
and Iron Company quotes at date :—Bars, jin. roands and squares 
and upwards, £5 10s. per ton; hoops and strips, lin. by 18 b.g., 
and upwards, £5 15s. ; superior bars, £6; horseshoe bars, £6 ; 
superior hoops and strips, £6 5s.; hinge strip, £6 10s. ; nail strip 
of from 12in, to 24in., and from 14 to 12 b.g., £5 10s. ; gas strip 
of 6}in. wide, £5 10s. ; Jin. to sy £6; 8iin. to 12}in., £6 10s. ; 
angles, l}in. to 4hin., £5 15s. to £6 5s., according to quality ; tees, 
din. to 2fin., £7 to £7 10s. ; sash iron, £7 15s. ; sheets (singles) 
and tank-plates, £7 ; and steel hoops and strips, lin. by 18 b.g., 
£6 15s. per ton. 

Best sheet makers mostly keep well employed. Crowther 
Brothers and Co., Kidderminster, are busy on tinned sheets, 
notwithstanding that this is generally a slack time. These sheets 
are particularly in demand by the makers of milk-cans, gasometer 
engineers, and other consumers who desire iron of first quality and 
finish. The firm’s best coke tin sheets are quoted £24 per ton; 
best charcoal, £26; extra best, £28 ; and best soft steel sheets also 
£26. Their ordinary cold rolled and close annealed charcoal sheets 
are £15; best ditto, £16 10s.; F.S.S. steel sheets, £11; best S 
steel sheets, £12 10s ; and best homoid ditto, £13 10s. 

Pig iron this afternoon was a drug. Sellers could secure but 
small transactions at any price. Stocks continue to go up, and 
one local firm is credited with holding 10,000 tons. Native part- 
mines are mostly 40s. to 42s., though occasionally 45s. is obtained. 
North Staffordshire common pigs are quoted 41s. 6d. delivered 
here, Derbyshires 40s. deliv to stations, and Northamptons 
37s. 6d. upwards. 

Coalmasters complain loudly of present prices. South Stafford- 
shire forge coal is 6s.; mill coal, 6s. fd. to 7s.; furnace, 8s. to 9s.; 
rough slack, 3s. 6d. to 4s. 6d.; and fine slack, 2s. 6d. 

An attempt will be made by manufacturers here to secure the 
contract for the 110 iron covered goods wagons which the Madras 
Railway Company is requiring. Gas engineers will have a try 
for the two gas exhausters and the central horizontal engine 
needed by the Newport Gas Company. The exhausters are to 
pass 30,000 cubic feet per hour. 

Renewed <—_g e are made this week by manufacturers of 
the aay, to Birmingham trade arising from inc tariff 
duties lately imposed by Russia, Mexico, Greece, and other foreign 


ne sd to an augmented extent in chain making and nut and bolt 
> 
the 


countries. 

The edge-tool makers have received |: repeat inquiries from 
the War-office. They include 21,500 picks, 15,500 shovels, 5000 
spades, 6000 hatchets, 4000 reaping-hooks, and other goods. 

, This week has seen but little change in the North Staffordshire 
iron trade, and prices remain at: Bars, £5 7s. 6d. per ton ; hoops, 
£5 17s. 6d.; sheets, £6 17s. 6d. to £7. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The more peaceful prospects of the last few days 
have tended somewhat to restore confidence to the market, and in 
some departments there have been more inquiries coming forward; 
but there is still an absence of any actual weight of business doing. 
Pig iron shows no signs of recovery from the extreme depression 
which has now prevailed for several months past. Hematites, 
notwithstanding the increased activity in some branches of the 
steel trade, continue extremely low in price, and it is only here 
and there that some d of ed iron are meeting with 
a betterdemand. In the condition of trade generally, it cannot be 
said that there is any really material improvement, and even with 
a peaceful solution of the political complications abroad—to all 
i assured—the prospects for the future do 


not as yet develope any very > 

was again only a very market at Manchester on 
Tuesday, and where business was done it was at very low prices. 
In the’pig iron trade 40s. to 41s., less 24, for delivery equal to Man- 
chester, remained the quoted basis for good local and 
district brands, but at makers are practically out of 
the market, and they are only — aa 
are wanted for special 7 ents. Cheap are still 
offered at about 38s. 6d. to » less 2}, delivered here, and buyers 


are not di to give much above these figures, even for the 
occhaaineets Asa rule, the leading makers decline to give 
way any further upon present quoted rates, but where sellers are 
determined 0 Dada Shar: Dave to ha payne Sam eppeeter- 
at as lowas 5ls. 6d. to 52s., less 24, for 
d foundry brands, without bringing forward any weight of 


manufactured iron trade there were Cee wen stirring, 
and in some instances an i ight of business was 
. For hoops and sheets there is a moderate demand, and 
some of the bar iron makers are fairly off for orders. Generally, 
however, trade is still only slow, and there is an eagerness for 
business which is an indication that, as a rule, makers are not very 
plentifully supplied with orders. The uncertainty which prevails 
as to the future checks manufacturers from entertaining any ve' 
long forward business, and in many cases they decline to ra | 
beyond the next couple of months at current rates, but for prompt 
ifications quite as low prices as ever are being taken; and 
although £5 7s. 6d. is in most instances adhered to as the minimum 
quoted basis for good qualities of Lancashire and North Stafford- 
shire bars delivered into the Manchester district, a slight con- 
cession on this _— would here and there be made for anything 
like good orders for immediate ve omy © H average £5 17s. 6d., 
and sheets £6 12s. 6d. to £7 per ton clivered i into this district. 

The condition of the engineering trades remains without material 
change. Locomotive and railway carriage builders are still kept 
busy, but there is a dispute with the smiths at the Ashbury Com- 
pany’s works, which has led to the men turning out. Some of the 
toolmakers are getting moderate orders from abroad, including 
heavy tools for Russian Government shi’ s, but the home 
trade continues quiet, and in general engineering work the tendency 
is still in the direction of decreasing activity. 

The reduction of prices in the Manchester district has been 
accompanied by a reduction of about 10 per cent. in the rate of 
wages paid to the colliersand underground datalers. In the wages 
of the colliers the reduction is 2d. up to 3d. per ton and 2d. per 
yard, and the datalers 1s. per week, 

Barrow.—The demand is dull for all descriptions of hematite 
pig iron, and I can hear on no side of any likelihood of improve 
ment. The inquiries from home consumers are fairly maintained; 
but this is — on account of steel makers who are using large 
parcels of metal for conversion p' . The cortinental and 
colonia] demand has been much restricted, probably owing to the 
uncertainty as to whether or not war would soon be declared; but 
the horizon seems now more clear, and as a consequence more 
spirited inquiries are being made by consumers across the Channel. 
On American account very little trade has been done for some 
time; but it is noteworthy that nee y prices are at a point so 
low that it ludes the possibility of British producers competing 
on favourable terms with the fo maker, occasional large con- 
signments of pig iron find their way across the Atlantic; but 
nothing like a profitable trade can be done with America under 
existing conditions. The value of pig iron remains steady, but 
firm, at 43s. 6d. per ton for mixed parcels of Bessemer iron net at 
makers’ prompt delivery. The steel trade is not fully 
» although as com; wi 


em ith last season more orders are 
in ; but there is not sufficient work to the rail and 
merchant mills regularly employed, nor are the orders for 


steel anythin 
production. Shipbuilders have not booked any new 
there is more activity observable, not only in the 


g like commensurate in extent with the capabilities of 
orders, but 


shipbuilding 





department proper, but in the engineering branches as well. Iron 
ore is quiet in tone at from 8s, 6d. to 10s. 6d, per ton net at mines, 
where e parcels are still held. Coal and coke very quiet so far 
as demand is concerned; but former prices are note copeeaner’ 
on the strikes. The new tramways at Barrow have nearly all been 
laid, and in a few weeks steam tram-cars will commence running 
on the most important routes, Several improvements have been 
made in the ients in the town, which will not only be advan- 
tageous for the tramway traffic, but a great public boon as well. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Ir has been suggested that the Archbishop of York should be 
asked to mediate in regard to the prolonged and disastrous strike 
at Denaby Main. The Archbishop is a strong man, full of 
sympathy with the collier, and yet with a sound judgment which 
would keep his decision thoroughly impartial. His Grace, while 
earnestly desiring that the present condition of affairs should 
terminate, sees no hope of a satisfactory end of the rupture unless 
the issue is confined to the question of fact ‘whether the 
masters can or cannot pay a certain rate of wages, ascer- 
tainable by the usual rates between wages and selling prices.” 
He thinks that question leaves no room for ‘inflammatory 
rhetoric” on either side, which is quite true; but the Arch- 
bishop appears to confound the Denaby dispute with the 
general strike in the different colliery districts. The two are 
widely different. The dispute at Denaby, which is now in its 
sixteenth week, refers to a change in the system of working the 
pits, which the men have refused even to try, while the strike in 
South and West Yorkshire generally is simply on the point of a 
10 per cent. reduction in wages. A Yorkshire miner, who says he 
is ready and willing to work, expresses, it is believed, the feeling of 
many others. He ds the strike as downright folly, but he 
does not do as he wishes ‘‘ for fear of those who will neither work 
themselves nor let others.” It isa terrible thing for a man, he says, 
to be ta! las a “‘ black sheep,” and to escape being regarded as 
an outcast of their class, he faces starvation and turns a deaf ear 
to the cries of his wife and children. As for the Union leaders, 
who have brought the men to this pass, he is incensed against them. 
“‘If they only had to live on the same pay as we miners,” he says, 
** the strike would not last ten days.” 

Another large colliery, the old Silkstone Coal and Iron Comeeer: 
Dodworth, has been added to those that are standing. This adds 
about 900 men and boye to those on strike. The men brought out 
their tools on the 6th inst. The Car House Colliery men— Messrs. 
John Brown and Co.—have been five weeks idle, and they 
a resolution on the 5th inst. to continue the strike. On the 6th 
a large number of the men, accompanied by a dray drawn by about 
forty colliers, proceeded to Sheffield to solicit aid from the public. 
The last of the evictions at Denaby Main took place on Tuesday, 
and now the colliery village is a deserted hamlet. Half-a-dozen 
families are huddled together in houses at Swinton and Mex- 
borough, and others get what shelter they can in encampments in 
the field, while the clergymen and ministers do their best to keep 
them from starving, though all that the charitable can subscribe is 
utterly inadequate to find even dry bread for the wretched victims 
of the strike—the poor women and innocent children, who fre- 
quently travel miles to get a crust of bread and struggle back 

in disappointed. In Sheffield the miners employed by the 

unnery Colliery Company parade the streets, with bands playing 

and banners flying, while men with cigar-boxes solicit the coppers 
of the crowd. It 1s a miserable business. 

The Admiralty contracts have just been given out. Messrs. 
Harrison Brothers and Howson, of Norfolk-street, have secured 
the larger portion of the contracts for fine cutlery for officers’ use, 
including 4262 ivory balance-handle table knives, 432 carvers, &c. 
Messrs. Atkinson Brothers, of Milton-street, havealso been successful 
in getting part of the Admiralty work. This firm is now engaged upon 
soldiers’ knives and forks for our Government — 84,000 — and 
clasp knives—6000. Messrs. E. Lucas and Sons, of the Dronfield 
Foundry, are actively employed upon intrenching tools, eteel 

es, shovels, telegraph posts, &c. A Barnsley foundry has just 
espatched a large consignment of wheels and axles for use on the 
Suakim-Berber line. It is not anticipated that any further orders 
for rails for this line will be given out, the policy of withdrawal 
having shortened the route which it was originally intended to 
take. So far as I have heard, of the entire quantity at first 
stated to be required—25,000 tons—only two orders of 2000 tons 
each have been placed. 

The London ivory sales included only 91 tons ; still, in spite of 
the limited supply Sheffield firms had to pay a fair price for the 
sorts required for Sheftield purposes. Zanzibar tusks declined £2 
to £4 per cwt,, and West Coast African fell £2 to £3 per cwt.; 
hard Egyptian was higher by £1 and £2, and Cape better by £2. 
The total of 96 tons is but little over three-fourths of an average 
supply to the second series of sales for the previous twenty-two 
years. The reduced quantity is attributed to the smaller supply 
from Egypt, and to the scarcity of Cape of Good —— Mother-o’- 
pearl shells, which are also largely used in the Sheffield trades, 
were generally dearer at the London sales, Manilla being disposed 
of at 5s, advance. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE has been no improvement in the tone of the Cleveland 
pig iron trade during the past week. The outlook as regards the 
‘uture is, however, less gloomy than it was. Stocks have decreased 
during April, and there are now p of an amicable settle- 
ment of the dispute with Russia. For the present consumers hold 
off, and at the market held at Middlesbrough on Tuesday scarcely 
any busi was t ted. Prices are not lower than they were 
a week ago. Merchants continue to quote No. 3 g.m.b. at 33s, 3d. 
per ton, but makers will not take less than 34s,, as they are for the 
most part well supplied with orders. The price of forge iron is 
firm at 33s. per ton, and as makers hold almost all the stock of 
this quality, it is not likely that any concession will be made. 

The month’s shipments of pig iron from the Tees have been so 
far unsatisfactory, only 6985 tons moving been shipped in the first 
four days, as against 10,538 tons in ie " 

Finished iron manufacturers are doing better than they were. 
The demand is greater than it has been for a long time, especially 
as plates, and makers are firm in their prices. oy igere] 
are £5 to 2s. 6d. per ton; angles, £4 12s. 6d. to £4 15s.; and 
common bars, £5; all free on trucks at makers’ works, cash 10th, 
less 24 per cent. discount. 

The Cleveland ironmasters’ statistics for April, issued on the 
5th inst., show that the total make of pig iron of all kinds was 
204,591 tons, being a net decrease of tons when compared 
with March. The stock of pig iron in the whole district was 
388,398 tons, being a decrease of 856 tons. The shipments reached 
70,998 tons, of which 25,700 tons were sent to Scotland, 11,665 
tons to Germany, 8410 tons to Wales, 5620 tons to Holland, 4562 
tons to Norway and Sweden, and 4075 tons to France. 

The average net selling price of coal by members of the Durham 
Coal Trade Association during the three months ending April 30th 
was 4s. 6°Old. per ton. Under the sliding scale the rate of wages 
payable to operatives will therefore be reduced 1} per cent. 

e directors of the Hull and Barnsley Railway Company 
announce that their dock and railway will be opened in July next. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE iron market has been quiet in the past week, with fonly 
a moderate iness. There have been several fluctuations 
in prices, the tendency of which is slightly downward, The 
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oe week’s shipments of en igs were 
1,491 emia at as com in the 
receding week, and 15,233 we the correspond- 


week of 1884, There has been a fair demand 


‘or Canada, to which considerable quantities of 
iron have bien dn itched in the vod four weeks, 
Germany and Holland are also taking a little 


more Scotch pigs, but the requirements of the 


ee qe eg stat th met. There are 90 

urnaces in at the correspondi 

date. Nearly 4 to 7 160 tons of have been added to 

the stock in and Co.’s Glasgow 

stores. 

Friday st fis, Sh. Monday’ being Scotch 
ai ° a 

Bank Holiday, the iron on & was closed on 

that day. Business resumed on 


Tuesday morning 
at 41s, Ohd. cash, and the price deolined in the 
course of the day to 41s, 94d. cash, Business was 
one on Weomdent at 41s. Ohd. to = 11d. cash. 


he lace at 
P fet to 42s, O4d cloning at 420, cash. 

The nd for hoe iron is quiet, and the 
quotations are as follow:—Gartsherrie, No. 1, 
50s. 6d.; No. 3, 468.; Coltness, 52s. Gd. 


and 49s, 6d.; 
. and 46s,; Calder, 5s. 3d. 


Summerlee, 50s. 
46s.; Carn’ , 488. and 45s, 6d.; ibn. “and 
, . an 





9d. and 42s, 9d.; 


47s, Gd. and 42s.; Eglinton, 42s, 3d. and 39s. 6d.; 
Dalmellington, 46s. and 42s, 

Hematite pigs, Nos. 1, 2, and 3 Bessemer, are 
43s. 6d. f.o.b. at Maryport or Workington. The 
—_ held at the ports by the West Cumberland 

Company amount to 79,700 tons, includ- 
ing of other kinds of pig iron. 
e steel trade continues to prosper. Several 


additional orders are » amongst them 
bey one-half of the steel work for the ironclad 
constructed by the Thames Ironworks Com- 


pany, w — has ae A gt to the Steel Company 


that a large 
St tae antl fer the bed saiues @ te on 
7 See Tanto th: a Bi 

e Brothers, of Birmingham and 
Glasgow, have rp hoe ood bp “an 


10in. centri 
cae Wee ae ee x — of the at six 


cruisers now under ccnstestion for the Admiralty 
by Messrs. J. and G. Thomson, of Glasgow. 
The past week's shipments of iron and steel 


goods from G ww embraced three loco- 
motives and tenders, valued at £9150, for Sydney; 
machinery worth Sam £26,000 worth 
iron and steel tnelading pi » to the 
— - £10, for New te es, 

e week the le has been 
a wa 


> reo in the shipping depart- 


ment, Glasgow the quantity despatched 
was 25, al e, 3 044; Troon, 
8399; and th, 4712 tons. There has 
been a moderate 7 at Leith. From 
urntisland returns are not always available, 
but it appears that roy shit ents there durin; 
ed fo oe uy ber of 73,178, as compared wit’ 
72,286 tons in , 1884, Within the last week 
or two the shipn g inquiry in Fife has improved, 


admitting of the pe bee. being placed on full time 
at a number of the collieries. Steam coals at 
Burn are quoted f.o.b. at 6s, 3d. to 6s. 9d. 
a -% The inland demand is fair all over the 

the increased quantities of fuel 
required for the steel works have had a beneficial 


Messrs. Addie and Son, Coatbridge, have struck 
a seam of smithy coal ‘below their steam coal 
seam, at +7 near Denny, in Stirlingshire. 
This field is 2000 acres in extent, and it is ex- 
to turn out a : ehealite and productive one. 
The directors of the Armiston Coal Company 
have intimated an interim dividend, at the rate 
# a cent., for the six months "ending with 
arc! 
[The affairs of the late Monkland Iron and Coal 
Company, under liquidation, were under the 
— of a meeting of the shareholders in 
- a few days ago. It was intimated by 
the uidators that the amount in hand, after 
jer A. ng creditors, was £9453, and that if’ there 
was no appeal to the House of Lords in the case 
of Lord Elphinstone it the company, that 
amount would be divided among the shareholders. 
Last Friday the ceremony of letting water into 
the James Watt Dock at Greenock, and gy — 
the last coping stone on the walls, too 
the presence of a and interested ieoring. 
Provost Wilson laid the stone, and ey . John 
Scott, shipbuilder, let the water into the dock. 
The James Watt Dock has occupied nearly seven 
ears in construction, Outside it a large tidal 
rbour is being formed. The works, which are 
S00, the oo. thes of Mr. Kinipple, O.E., will cost 
will form a magnificent addition 
to roy behenee accommodation of a 


April, in anticipation of the Budget. 
increased the Customs a eta” ce 
one to £197,172 as against £90,895 in April 


Gates the first four months of the year 500 
vessels have arrived at Clyde tag tom dh with a total 
tonnage of 431,729, of 29,673 


tons over that of the same period in 1884. The 
is, however, a decrease of 19,766 in the salliegs. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THRRE is aslightly better tone in the iron trade, 

shown so ps og in inquiries, and some 


STG e cera ree 
an ‘or the colonies the d in trad 
would be Yash week tome fate 4 


for improve- 
in = 








under consideration in a formal way before the 
makers. It is discussed individually, some having 
one solution of the difficulty, others another, 
One thing is certain, that the s' ge one week 
per month is not a natural solution. If there is 
too much tin-plate made, then workers are too 
numerous, 

I see that an offer has been made by the Avon 
Vale Iron and Tin Works to their workmen of a 
124 per cent. reduction. ‘The offer of the men is 
to give two or three turns a month free. This. 

, is not a natural solution of difficulties, a 
' e tin-plate workers as a body are setting their 
‘aces t. 
German sheets, as they are called, terne plates, 
roofing sheets, and 1 sheets show best in 
respect of prices, Ordinary cokes are not so 


In ores Bilbao and Carthagena are coming in 
more freely. 

It is copeeted that the furnace at Taff Well 
will be blown out, 

The coal trade is certainly better. 

Mr. James Davies, of Nixon’s Collieries, Moun- 
tain Ash, has been ogee to the management 
of Merthyr Vale Col iery, vacant by Mr. Prichard 
having accepted the - Vale management in 
the room of the late Mr. Hayhurst. 

Mr. W. T. Lewis has completed the transfer of 
the Glamorganshire Canal for the Marquis of 
Bute, and everything is now handed over, The 
canal, which was formed to supply the docks, by 
an independent proprietary more than a hundred 
years ago, is now at length merged into dock 
property, and with its ancient rights and 
privileges, may be regarded as of the highest | 5 
strategic importance, and its acquisition by Mr. 
Lewis as a master stroke. 








THE PATENT JOURNAL. 
Condensed ae Oe ee A oe anne 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent 


a * Pgs poor eo Vessets from Torpepors, C. R. 
‘arkes, 

5259, SELF-acTING Pump, C. Robin, Paris. 

5260, CHROMATEs and AcID CHROMATES, J. Brock and 


° London. 
1. Borries and , peng A. W. Birt and R. J. Forster, 
London, 
5262. Apparatus for Burninc Naputua, &c., T. 
Nordenfelt, London. 
- Miyes and Torrepo Apparatus, C. A. McEvoy, 


= Hixcrs, E. A. Clowes, London. 

. MetaL Cyiinpers, W. R, Lake.—(W. H. Brown, 
or alted States.) 

5266, Securtnc Rartway Ralixs in their Cuarrs, A. B. 
Ibbotson, London. 

6267. Suprortinc Boots in Buryisoixc MACHINEs, 
W. R. Lake.—{The Beaudry Edge Setting and Heel 
Burnishing Machine Company, United States.) 

5268. — the Necks of Borries, W. R. Lake.— 
(W. L. Roorbach, &. and 0, Twitchell, United States.) 

-_ Atracuina Hees to Boots and Suogs, W. R. 

ke.—(F. F. Raymond, United States.) 

sao. Traininc Gear of Centrat Pivot Gun Mount- 
tas, J. Vavasseur, London. 

5271. Securinc Lame ng 7 me one of Bicycuez, 
&c., Lamps, H. Salsbury, Lo 

5272. Preventinc Bout Noss , Loose, E. 
Partridge, Birmingham. 

5273. bene ong Wureus on their Ax.zs, E. Partridge, 


5274. aes | Sreen by the Bessemer Process, A. 
London 


av’ 
5275. ax STEEL by the Bessemer Process, A, 
Da don. 
5276. HAIR Bepsteap, H. A. Wilson, London. 
5277. Compinep Suarts and Poves for Venicues, A. M. 
k.—{J. Pettinger, "> States.) 
5278. Warm Arr Stove, B. Verity, London. 
5279. Removina Syow from Raitways, &c., A. M. 
k.—(B. Leslie, Canada.) 
280. Errectine the Decarsonation of Eartuy Car- 
BONATES, W. L. Wise.—(X. Radot, France.) 


20th April, 1885. 

5281. Fastenixcs for Winpow Sasues, R. Warry, 
Woolwich. 

5282, Switcn for ome argued ExecrricaL Lamps, A. 
Swan, Gateshead-on- 

a Rg ey Wes or Texriiz Fasrics, &c., G. 

yke 
5284. Kxons for Doors, &c., R. Harrington, Wolver- 





have caused much unnecessary trouble gt p- annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the "Specification they ae of an is referred to, instead of 
giving the proper nw the Specification. The 
mistake has been made by aie at Tue ENGINEER 
Index, and —, the numbers there found, which only 
refer to the pages, in a nee ae 
finding the number of the Specification. 





Applications for Letters Patent. 

*,* When Eyer on have been ‘‘ communicated,” the 
"name and address of the communicating party are 
printed in italics. 

28th April, 1885. 

5206. Propucinc Biank Maps, &c., W. 8. Brook, 
Birmingham. 

5207. Mortice Locks, J. Blakeley, Cardiff. 

5208, Fac-stMILe or AUTOGRAPHIC TeLEGRAPHY, P. B. 


y on. 

5209. BUTTON Fasteners, F. A. Smith, jun.—(z. D 
Steele, United States, 

5210. Compounp Making Enorne Governor, J. P. 


sain. Mon a 4 T Lives, J. Hard! 

. Movinc Ports on Tramway Lives, J. man, 
Pendleton. 

5212. yy Evectric seem 


ments, R. C. Williams, a ee 
a. Pressinc Bricks, ‘&e., 


INSTRU- 
T. C. Sia. D. Fawcett, 
5214 Looms for Weavine, R. and 8S, 8. Hall, Man- 
sal. Loous for Weavixo, R. Hall and J. Hobson, 


anchester. 

5216, Bes es of Sopa, &c., W. P. 

om pson. mperatori, comers 

5217. Knirtmsc Macurnes, W. Thompson.—(G@. E. 

‘ye and B, Tredick, United States. ) 

5218, Fire TELEGRAPH System, L. H, McCullough, 
Liverpool. 

5219. NON-INTERFERING Frre-aALARM TELEGRAPH Sys- 
tem, L. H. McCullough, Liverpool. 

5220. Casn Carriers, W. P. Thompson.—(Z£. Picard, 
Belgium.) 

6221. Serviette or Narxin Rive, G. Hirst, Whitby.— 
2th April, 1885, 

5221. Spark Arresters, &c., W. H. Reynolds.—(L. /. 
Doyle, United states ) 

5223. Coverep Buttons, G. L. Aston, Birmingham. 

5224. Sprinos for Rappit Traps, I. Waine, London. 

5225, Evectric Arc Lamp, H. Trott, Battersea, and C. 
Fenton, Isleworth. 

5226. Mounting Lawn-tennis Nets, E. Biddell, 
London. 

52z7. Treatment of Human Excrements, &c, C. 
Lehofer, London. 

5228. Vipratino Excunes, H. J. Allison.—( W. E. Crist, 
United States.) 

5229, Snore Cuasps, &c., H. J. Allison.—(F. Armstrong, 
United States.) 

6230. Butters for Smaut-arms, &c., J. J. Talman, 
Harbledown. 

5231. Brarpinc Macuines, H. Botten, London. 

5232, Jacket applicable for Wear in Fencixa, &c., C. 
J. 8. Batt, London, 

5238, Renperinc Leatnuer FLEXIBLE or PuiaBie, H. 

owe, don. 

5234. Gates for Raitway, &c., Crossinos, P. M. 
Justice.—{The Copeland Manufacturing Company, 
United States.) 

5235. TeLePHONE TRANSMITTERS, J. E. Fuller, London. 

—= Frames of Upricut Pianorortes, E. Whitfield, 

don. 

5237. Fasreninac Frames of Writinc Siares, C. W. 
Jones, London. 

5238, Cork Exrracrors, R. B. Jackson, taubes, 

5239. Timepieces, M. V. B. Ethri 

5240. Recerracte for CrinoLine Gress, A. Phillips, 
London. 

5241. Gas Reeuators, J. Winsborrow, London. 

5242, ReEYRIGERATING Macuines, W. 8. Bqutre, London, 

5243, Ventitatrne Hay or other Ricks, J. Starkie, 
London. 

5244, Mecnanicat Orters, &c., for Suarrino, H. P. 
Humphrey, London. 

5245. ExpLosion Motors or Gas Enornes, A. T. Mark- 

urth, London 

5246. Carns for J. ACQUARD Apparatus, J. H. Johnson, 
—(T. J. Sloan, France.) 

5247, CenrrirucaL Pumpino Apparatus, J. Brunton. 
—(G. Brunton, India. 

5248, Rippiine and 
Randolph, London. 

5249, Dryinc Macuine, W. Horsfield, London. 

5250. Suarr Covupiines, H. E. Newton.—(S. Stuart, 


LEANING PotaToss, &c., G. W. 


United States, 
6251. Exciupine Orn and Grease from ConpENsERs, 
&c., H. E. Newton.—(S. Stuart, United States.) 
ig | 9252, Exrrostve CompounDs, H. E. Newton. —(A. 


5258. Workinec Caces in the SHarts of Minzs, G. F# 
Redfern.—(A. R. and C. Piret, Belgium.) 
5254, SELY-INKING ER HAND » G. Wacker- 


on. 

aA S c London. A. and M. Mackay, and 

6256. Vouraic Barrertes, A. R. Bennett, 

6257. Lupricators, P. Jensen.—(The Falcon saber og 
Mekanisk Verksted, Norway.) 





5285. an for Bracetets, &c., C. F. Herold, 
Birmingham. 

5286. Ventitators, 8. A. Luke, Rochdale. 

ee for Steam Enaines, A. MacLaine, 


-_ gee Way of Rattways, W. F. Batho, 


verpoo! 

5289. Omnisuses, &c., T. Startin, Birmingham. 

5290. Caustic or other Drum Heaps, &c., H. Bott, and 
J. and J. Billinge, ako 

5291. CoRRUGATED Z1Ni RAMBULATOR Bopies, W. 
Wroe and B. Fowell, Manchester. 

5292. Swive. for Watcn Guarps, &c., W. H. Hemming 
and G. H. Hazlewood, Birmingham. 

5298. Semapnore Inpicator for Evecrric Betts, J. D. 
Adams, London. 

5294. Suirt Cout.ars, R. Glover, Stratford. 

5295. Matt Cocoa, J. W. U. Moeller, London. 

5296, Sprinnine, &c., MACHINES, F. Wadsworth, London. 

5297. Rotiers for Drawine, &c., Macuines, J. Hall, 

on. 
a sammy Corts for TeLEPHonic, &c., PURPOSES, 


’ 
. Preumatic Composition Pepa Apparatus for 
Oroans, W. G. Wilkinson, London. 
. Burron-HoLe Sewixe AtracuMents for Sewixc 
Macurnes, F, and C. J. A. Sjoberg, London. 
5301. SoLITaIREs. Bateman, Birmingham. 
5302. Daspinc Brusnes for Compixa Woot, J. J. 
Richardson, Bradford. 
5308, NaIL-MAKING Macuinery, J. Etheridge and J. 
H. Lloyd, London. 
5304. VeLoctpepes, H. A. Barrow, London. 
5805. Bopxrns, A. I. L. Gordon, London. 
5306. Drivinc Mecuanism of Tricycies, J. Beeston, 
on. 
5307. Fixine, &c., VerticaL Miti-stongs, R. A. Lister 
and G. 8. Richmond, London. 
5308. Srrixine or Curminc Apparatus, C. Shepherd, 
London. 


5309. Door-cLosixe Apparatus, C. H. Maxsted, 
on, 
5310. a PaRALLet Lives, I. Beutelrock and 
Count H. Seilern, London. 


5311. ‘Foams and Tappinc Latur, A. Emanuel, 
London. 

5312. Merat Dentat Piates, W. Whitehouse, London. 

5313. Harr Brusues, 8. J. Hill, London. 

5314. Reautation of Evecrricat Circuits, D. L. Salo- 
mons, London, 

5315. Krrcuen Ranoes, R, A. Perrott, London. 

53'6, Drittinc Macuing, H. Noyes, London. 

5317. a for Crusuinc Ores, &c , W. Husband, 


5318. SrarEn for Crusnixc Ores, &c., W. Husband, 


sal. Doone, &c., for Coat-Boxes, &c., C. Sims, 

5320. Tricycies, W. Starley, London. 

5321. CouPLING for ExpLess Drivine Cxarxs of VELo- 
cipepes, W. Starley, London. 

5322. CrLornine for Lire-savine, &c., Purposes in 
Water, D. H. Sisson, London. 

5823, ImitaT1IOoN AsTRACHAN TRimMiNG Fasrics, A. G. 
Darby and A. L. Jordan, London. 

mt Drivine Bicycies, &c., C. W. J. L. de Robert, 


5325. 'PIAsorontEs W. R. Lake.—(V. A. Thibout, 
Fra 


5326. Larsncars, W. R. Lake.—(D. P. Dobbins, United 
States. 

5327. TIME Locks, J. B. Young, London. 

5328. Cases of Tureap for Sewine MAcuINEs, A. 
Dewhurst, London. 

58! PasseNGER Fare Cueckine, &c., F. Elmore 
(F. Edward), London. 


30th April, 1885. 


5830. Soap Cuttine Apparatus, J. Petrie, Glasgow. 

5331. CoMBINED SURFACE — and REVOLOTION 
Inpicator, G. Oldfield, G) 

5382, Apparatus for Tmnecaseee. Awourrs of Monry 
Recetvep, A. J. Lyon, Cambri 

5333. KeyLess Puzzie Lock for 
W. Amsden, Birmingham, 

5834, Steam STEERING Gear for Vessets, J. Brown, 
Manchester. 

5335. TRAVELLERS for Rino her er a J. M. Hether- 


eee Boxes, &c , F. 


6336. Rotary Enotes and Pump, i. . may, Leeds. 
5387. Jars and Lips, G. Garduer, Live 
=. FraMEWwoRK of UMBRELLAS, &c., BS Meyer, jun., 


verpool, 
5839. CYLINDER with Pistons and Vent Ho gs, W. F. 
Cot Leicester. 


5840, CENTRIFUGAL Macuines, known as Hypro- 
EXTRACTORS, J. Laidlaw, Glasgow. 

5841. Genres Cetts, C. D. Richardson, London. 

6342, Maxine Corres Capsu_es, L. —. London. 

5848. Srrixinc Work of Cxiocks, U. V. Jaegel, 


5344, ORNAMENTING Raits of Merauiic BepsTeaps, 
Lime L. Brierley, London. 

a Bottinc Macuines, E. Strietz, 

6346. Hrnaavure Cements, P. C. Lovett, Liscombe 


Park. 
6347. Evecrricat Retays, P. G. Forbes, London. 
5348, Puriryine Dratrace Waters, &c., M, Nahnsen, 


5349. Tanks and ose D. A. Davis, London. 

5350. Razors, &&., E. P. Alexander.—(R. J. Reidy and 
. L. Alexander, Droit 

5351. Rorary Enoines, J. M. Hall, London. 

5852. Tuninc Free Reeps, G. Cousins, London. 

bag shes ae SIGNALLING, A. Seuvée.—(H. Supéry, 

oe ~ . geen Concrete of Siac, &c., E. Robbins, 
ni! 

5355. Apvertisinc, M. Anquez, London. 


5356. Locx-ué Sranps for Es, &e., A. Watson, 
London. 
5357. Apaptinc Desicns from Curtains to Tapie- 


cLotss, A, F. Link.—(H. Jenser,, France.) 
5358. TRaNsMITTING Motion to Szwinc Macutnes, W. 
‘oft, London, 
5359. Preparation of Leatuer, W. R. Lake.—(J. B. 
Dupret, Belgium.) 
5360, ARTIFICIAL TootH Crowns, C, 8. Case, London. 
5361. Execrro-mepicaL Apparatus, A. T. King, 
London. 
lat May, 1885. 


5362, Sevr-actinc Mutes, W. T. Watts, Manchester. 

5363. INSTANTANEOUS PHOTOGRAPHIC CAMERA SHUTTERs, 
W. J. Lancaster, Birmingham. 

5364. PaotocrapHic Cameras, W. J. Lancaster, Bir- 
mingham. 

5365. Deracmascs Tire or Hoop for Waeets, T. Snow- 
ball, Newcastle-on-Tyne. 

5366. Fabric for Wixpow Burnps, &c., H. Lee, Man- 
chester. 

5367. PortaBLe Stanps for Puorocrapuic, &c., Pur- 
roams A. Pilley, G. A. Cubley, and J. Preston, Shef- 

e! 


— Tramway Pornts, A. Dickinson and L. C. Clovis, 

ings) 

5369. Opentnc and Ciosina Winpows, W. Rigby, 
London. 

5870. Enctostna Rattway S1e0nars in Cases, C. J. 
and J. G. Howe, Sunderland. 

5371. Dryinc Woot, &., J. B. and W. Whiteley, 


Halifax. 

5372. Army and Navy Comprnation Rerz, J. O. Gysi, 
Manchester. 

5873. WasHino and Storine Disnes, W. P. Thomp- 
son.—({J. 8. Stevens, United States.) 

ee SHarrenina Circutar Saws, G. H. Garrett, 


5875. K Furniture, &c., W. Trubshaw, Peckham. 
5376. Fiectric Motors, A. Reckenzaun, London. 
5877. VENETIAN Buinps, A. W. Adams, Penarth. 
5878. Woo. ComBine MAacuixes, J. Midgley, London. 
5379. Openatinc Extecrric Ratway Trays, T. J. 
Handford.—(F. J. Sprague, United States.) 
5380. Broocnes, &c., 8. Pearce, Birmingham. 
5881. Paintine on Cray, J. Gildea, London. 
5382. Distittinc Giycertne, A. G. Brookes.—(R. 
Giebermann, United States.) 
$383. Rerimninc Giycerine, A. G. Brookes.—(R. Gieber- 
mann, United States.) 
5384. Union Joints or Couptiines for Pires, &c., J. 
Evans, don. 
5385, AERATED Waters, C. E. Avery, London. 
5386. Arr, Stream, and WaTER-TIGHT Connections, O. 
J. Williams, jun., London. 
5387. Switcues for ELECTRIC Lamps, H. J. Haddan.— 
(Schumann and Koene, Saxony.) 
5388. HyposuLpHates and SutpHates of ALKALIEs, H. 
Bollmann, London. 
5389. MetaLtic Steerer for Raizs, F. W. Rafarel, 
London. 
5390. Corsets, C. D, Abel.—(La Société Farcy et Oppen- 
heim, France.) 
5391. CALCINING Saee, &c., G. H. Blenkinsop 
and J. on, Lon 
5392. Recorpine, &c , the £ Sprep of the Wimp, A. 8. 
m- e, London. 
5393. Testino, &c., Evectric Currents, J. H. Davies, 
London. 


5394, Securinc Non-ConDUCTING MATERIALS to BoILers, 
&e., J. Fyfe, 

5395. METALLIC PACKING, A. Farquhar, Glasgow. 

5396. Porato Diccinc Macutnes, A. Pollock, Glasgow. 

5897. Fryers for Sprisninc MACHINERY, 7. Oxley, 
Manchester. 

a ee of Motive Force, J. Graber, 

5399. Bars of Sugar, W. R. Lake.—(F. Naprevil, 
Austria.) 

5400. Execrricat Incanpescent Lamps, O. E. Wood- 
house and F. L. Rawson, London. 

5401. Steam Bortino Apparatvs, 8. Schatzky, London. 

5402. Tenrzrinc Bars, E. Walker, London. 

eae. Prive Covupiincs, "A. Rollason, London. 

5404, ELecrricaL TRAIN SIGNALLING Apparatus, A. 
M. Clark.—(E. J. Jérime de Baillehache, France.) 

5405. Merat Puiates, W. R. Lake.—(J. Noel and C. 
Long, France.) 

5406. Gasstnc Yarns, J. W. Dawson, London. 

5407. Sprnnrnc and Dovstine Corrox, &c., J. W. 
Dawson and H. Simpson, London. 

5408. Spinninc and Dovsitne Cotton, &c., J. W. 
Dawson and H. Simpson, London. 

5409. Soprortine the SpinpDLes of Mues or Jacks, A. 
G. Brookes.—{J. 7’. Meats, United States.) 


2nd May, 1885. 


5410, Dyetne, J. K. Kaye, Halifax. 
5411. Reservoir PexnoLpers, W. E. Heys. — (7. 
Juliusherger and L. Markwald, Prussia.) 
5412. Firour Sirrmne MACHINES, W. Brierley.—(R. 
anzsch, Germany) 
5413. Dust Couiectors for Fiour, &c., Mitts, W. 
Brierley.—(T. Buchimann, Hungary 
_ Expanpinc Writine CABINET, es Paice, Isle of 
ight. 


5415. Preventinc Horses, &c., from Surprine, B. 
Harris, Newcastle-on-Tyne. 

5416, Rotary PUMP for Exnaustine, &c., Liquips, &c., 
R, Wagstaff, Hyde. 

5417. MACRAME io, F. meng Mancheste 

5418. Winpow Burxp Ro.zer, H. W. i, Welling- 


borough. 
5419. Automatic Dritiine Latue, J. Parry, Birming- 
ham. 


5420, Compinep Exectric Bett Pusn and IncanpEs- 
cent LAMP-HOLDER, &c., C. K. Falkenstein, London. 

5421. Keepinc WEDGEs, &e., in Position, G. H. Wells, 
Sheffield. 

5422, Insutatinc Wires, &c., for Evecrricat Pur: 
poses, I. L. and P. Lawrence, London. 

5423, Gutters, E. de Pass.—(Z. J. Hardy, France.) 

5424, CLosinc Boxes, &c., H. Harris, London. 

6425. Sranps, &c., for HoLpInG Ciors, &c., E. Haslem, 


on. 

6426. OPENING and CLostnc Doors of Hansom Cass, F, 
and C. Forder, London. 

6427. Reverstnc Latcn Botts of Locks, &c., J. 
Woodward, London. 

6428, SELF-ACTING HEMISPHERICAL-ENDED Lazets, J, 
Woodward, London. 

5429. Hypravtic ELevators, E, Heurtebise, London. 

5480. Box Exps of Latues for Looms, D. H. Hessle- 
grave, London. 

5431, TAKING BUCKLE or Fats out of SrzeL Tunes, 
E. 8. Brett, London. 

5432, PERSPECTIVE DemonsTRATOR, R. Elmore, London. 

5483. Deconatep CuIna and EARTHENWARE, J. Hold- 
croft, London. 

6434, Se.r-actixc Cooninc Apparatus, for INsuRIES 
to Domestic Anrmats, G. Downing.—(Z. V. Swaine, 
Germany.) 

5435. SropPpeRInG Botties for Grncer Beer, «c., E. 
Stiff and G. J. Chambers, London. 

6436. SuLpHURic Acip, W. 8. Squire, London. 

5487. PREVENTING Formation of Ick upon Wixpows, 
A. F, Link.—(E. Ditz, Wurtemberg.) 

6438. WatcHEs, &c., driven by CoiLep Sprivos, L. V. 
Bemmel, London. 

5489. PREVENTING SuBsIDIARY FERMENTATIONS, C. D. 
Abel.—(C. Meyer, — 

6440. Buanxs for Borrom of Carrripez Cases, A, 





Julien, London, 
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5441. Merats and Lixincs for Conpensers, G. W 
Chinnery, 
5442. Cement, F. Ransome, London. 
= s TREATMENT of Gas, Yr. Leslie and J. A. Wanklyn, 
mdon. 
5444. Boat-Lowerine Tack eg, E. J. au London. 
emg BoatT-LOWERING oe 5 E. J. London. 
5446. Cock, C. J. Bates, 
5447. . games for ey “Doors, Cc. J. Bates, 


5448. —_ Sewace, W. H. Hartland, Glasgow. 
5449, aaa of Siac Fisre or Woot, D. H. Dade, 


a" Ve.ocipepes, G. Singer and R. H. Lea 
. Brrs for Horses, &c., J. Roarke, London. 


4th May, 1885. 


5452. Currinc Boarps, C. J. Corbitt, Manchester. 
= en of Trxxep P ares, 8. Groves, B:r- 


5454. a Pratss, J. D. Morrison, sen., New- 
castle upon-Tyne. 

5455. Boutixc Breecu-Loaprinc Drop-powy Guns, R. 
Jackson and G. W. Toney, Birmingham 

5456. Borrnc WeLLs, C. Chapman, Manchester. 

5457. Sevr-actinc Fug, Economisinc and SMOKE-! RE- 
VENTING ry nee for Borers, F. Kennedy : nd 
A. Stewart, G 

5458. LaTRE ieee or Dos, J. Barlow, Nottinghem. 

5459. ree = Leatuers, H. 8. ww, J. tock, 
and G. A. Hardy, Nottingham. 

5460. “Eco CATIONAL APPLIANCES, T. Barker, Rock Ferry, 
an rd. 

5461. Makino MILLBOARDS, B. Donkin, Blackheath, 

and A. Lehmann, Cricklewood. 

5462. Warp Lace Macuines, A. Dawson and E. Smith, 
London. 

5463. Increasinc the Erricrency of ELecrricat Incan- 
DESCENT Lamps, R. P. Fuge, London. 

5464. SHuTTLEs, J., J.. and H. Ingham, Halifax. 

5465. Tupes for Cap SPrxnixc Frames, J. Bairstow, 

ax. 

5466. Rotary Pressure Brower and Exuauster, H. 
Wilkinson, Sheffield 

5467. Forerse Nuts, E. Davies, London. 

5468. PLuncErs or Pistons of Syrixces, J. H. Stone, 


London. 
5469. Rarsinc WaTER, &c., 8S. H. Wright, London. 
5470. Brace Fastener for Trousers, G. Schiidler, 
London. 
5471. Irontnc and Brusninc Si11k Hats, G. Schiidle:, 


ion. 
5472. Purtrymsc and Firrerinc Water, L. Schriter, 
Lon 


on. 

5473. Opentnc and CLosinc Hansom Cas Doors, C. 
Kahn, London. 

a Trousers, W. H. Stevens, London. 
5475. May row ding the Burxp to Pray at Carps, T. W. 

01 a 
5476. Steam Borters, M. Gebre, London. 
= — the Heaps of Casks, A. Ransome and 
J. Wilkie, London. 
sar. TRUssING Casks, A. Ransome and T. J. Wilkie, 


5479. Carpet Sweepers, B. C. Evers.—( IW. H. Castle, 
United States.) 

5480. Lanp and Water VELOcIPEDE, &c., R. Brooks, 
London. 

5481. Back Banp Guipes of Harness Sappies, T. 
Wincer, London. 

5482. Discuarcinc DrepceR Grass, &c., H. J. Coles, 
London 

5483. Fexments, M. “ye London. 

5484. SpooL CABINETS, J. H. New, London. 

5485. — Iron, &c., with Trx, &c., E. Morewood, 

nelly. 

Canp_es. 8. Clarke, London. 

Lamps, G. Castleden, London. 

5488. Apparatus for Fitinc, A. T. Booth, London. 

5489. Startixc Tram-cars, W. L. Wise, London. 
Kriizner and F. Tentschert, Austria.) 

5490. PLare SLeEPers, &c., for Raitways, J. Livesey, 
London. 

5191. Geweratinc Sream, &c., J. Imray.—{F. H. F. 
Engel, Germany.) 

5492. Presses for Puncpixc Merats, J. P. Woodcock, 
London. 

5493. WaTer Motor, J. Bowie, W. Turner, and M. 
Hill, London. 

549%. Dynamo Macurxgesand ELectro-motors, C. A. A. 
Capito and M. P. Hardt, London. 

5498, an ENGINES, D. McKellar and J. Robertson, 


5196. Sernax Crank Piston Pumps, J. Dow, London. 


5486. 
5487. 








SELECTED AMERICAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette. ) 





313 974. Bett Lace, Nicholas J. Allen, Rochester, 
N.Y.—Filed April 18th, 1®84. 
Cinim.—A belt lace made of lamp wick treated with 


asphaltum or coal tar, provided with metallic tips at 


313.974] 





its ends, and having strands of wire running longi- 
tudinally through the lace, as and for the purpose 
specified. 
314,107. Cueck Vatve, William Chayell, Chicago, lil. 
—Filed March 6th, 1884. 

Claim.—A valve to be inserted in a waste pipe lead- 
ing from a bath tub to a water closet, comprising in 
combination, the — elements, viz: A bulb A, 


314,107] 





provided at one end with a tubular extension ¢, and 
with a flanve s at the opposite end, a tube Al, of 
narrower dimensions than the bulb A, and provided 
with a flange g, a dis: B, of pliable material, secured 


between the flanges s which are- secured 
together, and a fia) Cf by cutting part way 
around the centre the disc B, and . ee at one 
end from the same, all constructed and arranged 
to operate substantially as bed. 
$14,030. Lusricator ror Steam CyLinpErs, Fortu- 
natus G. Kellogg, Winnipeg, Manitoba, Canada.— 
Filed September 6th, 1884, 
Claim.—(1) The lubricator consisting of tube A, cup 
b, cylinders d, attached to the tube ends, valves /, pro- 
jecting stems. h, and ‘springs % a for opera- 
tion, as —— . (2) combination, in a lubricator, 
of cup 0, tube x cylinder d, valve 7, stem A, and 


and 9, 











spring g, substantially as described. (8) In a lutri 
cator, the combination, with the lubricant feedin 
valves, with their stems extending into the ste»n: 
chamber, of the steam valves acting upon said stem 
to open their valves, substantially as and ake the pur 
pose set forth. 

314,078. Pump, David P. Stewart, Buffalo, N.Y.— 

Filed April 9th, 1884. 

Claim.—(1) The combination, with the piston 
plunger B, of the connecting rod D, provided with « 
head or knuckle , bearings h, ving vertical arm: 
hl, and screw bolts &, substantially as set forth. (- 5 
The combination, with the piston or plunger P, 


[314,078] 

















ha a groove or recess 51, of a connecting rod 
D, provided with a knuckle ¢, seated in said groove, 
bearings h, arms /1, and screw bolts F, tially 


coupling, the combination, with the cam levers J, of 
the movable caps E F, and statio seat B, sub- 
pom = om described. (5) In a shaf coupling, the 

combination, — the yoke sha cam levers J, of 
<7 movable caps E F, substant as described. (4) 
In a shaft coupling, the combination, with the casing 
A. of the movable —ap BP F, levers J, and cams p 4, 

tially as descri 
$14,598. GovERNOR FoR STEAM ENGINES, —_, BE. 
Hardy, Everett, Mass.— Filed. September 29th, 1 

Claim.—{1) In a governor for steam wax 2 the 
combination, with the valve and revolving weights 

controlling the same, of the spring-actuated stoppi 
device for wholly or partially closing the valve, an 
the lever, wherey the said stopping Ravin is retained 
ve while the governor is properly actuated, 
substantially as desc’ (2) In a governor for 
steam engines, the combination of the valve and 
revolving weights controlling the same with the 
spring-actua' stopping. paw d and the lever and idle 
pulley, whereb id stopping device is retained 
inoperative while ne | Age rca J belt is in its 
no operative condition, substantially as described. 
(3) In & governor, the combination of the revolving 
weights and their pores springs with the valve- 
actuating levers and yielding bearing pees engaging 
the said levers, substantially as descri (4) The com- 
bination of the revolving weights and their supporting 


springs with the valve-actuating levers, bearing pi 
pte. wi = levers and —_ ings and and adj esting davlens 
perme dry bearing pieces and the 


t frictional resistan 
resistance to the movement of 


be eg substantially as described. 
of the revolving weights and 


on ate moni 
(5) The com) 





valve-actuating arms or levers with a rod provided 
with flanges or collars engaged by the levers, the said 
collars being provided with an oil chamber surround- 
ing the rod, and an inlet passage to said chamber in 
one flange or collar, and an outlet _— in the 
other or collar, substantially as described. (6) 
In a steam engine governor, the combination, with 
the revolving weights and valve and valve con- 
trolled thereby, of an auxiliary si g acting upon 
the said valve stem, whereby the effect + the Shia ts 
thereon may be varied, substantiall - described. (7 Y} 
In a governor for steam oO} 
the valve stem and revolving elute controlling the 
same neg nn 8 actuated stopping device and 
engagin, ion on the valve stem co-operating 
therewi' em stantially as described. 

314,533. ‘Insuonen, James Jenks, Detroit, Mich.—Filed 

June 4th, 1884. 

Claim.—(1) The combination, in an injector or 
ejector, of the steam jet, combining tube, and 
stantial tube, situated in relation to each other, sub- 
stantially e described, — a piston controlling the 








as set forth. (3) The combination, with the tubular 
plunger B, having a groove or recess /1, and lugs i, 
of the connecting rod d, provided with a T-shaped 
head or knuckle d, bearin h, provided with vertical 
arms /:1, screw bolts k, and jam nuts é!, substantially 
as set forth. 


314,140. Ser-ommsc Carn Whee, Herman L. 
Kirchman, Centreville, lowa.—Filed December 10th, 
188 4. 


Claim.—A car wheel having two of its spokes con- 
nected by walls or webs, so as to form a chamber 
radiating from the hub, an opening at the inner end 
of the said chamber extending through the hub, a 
screw plug &ffording access to the said chamber, and 


3 14,140) 





lugs or flanges extending into the said chamber 
from the spokes, — the end walls thereof, in 
combination with pack: placed in the inner end of 
the said chamber and re hy by such lugs or flanges, 
substautially as set forth. 
314,206. SHarr Covupiine, William B. ‘Satis New 
fork, N.Y.—Filed November 19th, 1884 
Claim. “ay In a shaft coupling, the cam levers J, 
ibstantially as described. (2) fa a shaft coupling, 


(314.206 








the combination, with the cam levers J, of the mov- 
able caps E F, substantially as as described. (3) ae a 
shaft co ~¢ ng, the combination, vd the cam 

J and rod Sand nut or nuts T, of the movable caps 





E F, suts‘antially as described. (4) In a shaft 


of steam to the jet, tightly fitting im, and 
having a reciprocating motion within a perforated 
cylinder, and a valve upon a yielding stem controlling 


e overflow passage, substantially as avd for the pur- 
ified. (2) In an ejector having an injector 

inch in the same shell, and adapted to draw water 
from a F so below that of the implement, and 
deliver the same to said injector, a perforated cylinder 
in the steam chamber having a reciprocating piston 


(314.533) 





tightly fitting therein, a steam jet, a combining tube 

= a delivery tube, such cylinder, steam jet, aud 

being on the same axial line. in combination 

with a water chamber surrounding the adjacent ends 

of said tubes, having an opening in its top communi- 

cating with an overflow e, such opening | 
controlled by a valve which is opened by inte! 

ure and closed by gravity, substantially as 

fied. (3) In a steam injector poerines wae with 
inlet, exit, and overflow e I and 

Cl, the latter independently formed within the body 

of the casing, an cementing. the combining and 

delivery tubes thereof. 1, wholly within the 
said casing, and the overflow pipe K communicating 
with the chambers I and C!, in combination with the 
valve L, mounted on a yielding stem, and regulating 

the exit from the chamber I to the overflow pipe K, 

and the valve I), automati regulating the over- 

flow from the chamber C! to the pn vee pipe K in 
the rear of and independently of the valve L, sub- 
stantially as shown and described. 

314,229. Woop-penpinc Macuine, John R. Cross, 
Chicago, Itl.—Filed January 14th, 1882.—Renewed 
November 20th, 1884 

Claim.—{1) In a wood- ‘bending or drying machine, 





the hollow platen constructed “ot u and lower 
boiler plates B Bl, intermediate wrought metal 
frame B?, rivets o, and central stay bolts p, 
sul specified. (2) The combination of 
under —_ the upper pla‘ to 
the lower one, the rac to -- a 





powur of tiie wheal ts tranaiuitten $0 ties rack t bar 
for operating u! platen, substantially as s} ; 
ec ad e com- 
tion of two hollow platens adapted to be heated 
by steam, one of p — led with 
pomrenns pee inc! ng Bae e edges of the 
board- wit t e escape of the va) 
substan’ 4) The combina- 


as specified. 


tion —_ the mo’ ten, of a di an 
machine, and eg te han 
platen, of a weight connected to said mechanism 











exerting a steady force thereon, whereby the ceclsioge 
in the Sood fo tekken ep, and om wnvarying preaeare 
secured substantially as specified. 
314,248. Srone Lirrer, Thomas Heathcote, Allegheny 
City, Pa.—Filed October 18th, 1884. 
Claim.—The herein-described stone lifter, Bap wee | 
of the cone-shaped plug a, with = ring c and slot: 














> 


3 


links d d!, with the ribbed feathers ¢ ¢l, as shown and 
described, and for the purposes intended. 
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WORSDELL’S COMPOUND LOCOMOTIVES. 

Mr. T. W. Worspzt, M. Inst. C.E., and locomotive 
superintendent of the Great Eastern Railway, casting 
about for means of reducing the working expenses of the 
line, came ‘to the conclusion some months ago that it 
might be ible to effect a saving in the consumption 
of fuel by adopting the compound system of construction 
in his locomotives. Having fully acquainted himself with 
what Mr. Webb had effected on the London and North- 
Western Railway, and with the somewhat meagre data 
made available by continental practice, he designed an 
engine and brought the subject before the directors of 
the railway, who at once sanctioned the construction of an 
experimental engine. This engine we illustrate below 
and by our supplement this week. It will be seen ata 
slance that it is an entirely different engine from the 

ebb type. The principle involved in compounding a 
locomotive is very simple. Theoretically there is probably 
nothing gained by compounding under the given con- 
ditions ; but there is, no doubt, a secondary saving 
effected, to which we shall refer further on. In other words, 
just the same result in an economical sense would be 
obtained by using sufficiently 


with the most complete success. The engine, indeed, 
starts away as freely and certainly as would an ordinary 

ae locomotive with but jin. 
lap. The construction of 
the auxiliary valve will be 
readily understood :—A is 
the high-pressure cylinder ; 
C is the low-pressure cy- 
linder; H is the steam pipe 
conveying steamdirectfrom 




















the boiler to the high-pres- 

sure cylinder; B_ is the 

ie ws L exhaust pipe from the high- 

1 \ NW Sees4 pressure cylinder to the 

\ yee chest of the low-pressure 

a cylinder; D is the exhaust 

\ Ubucy/® — pipe from the low-pressure 

\ pa cylinder direct to the chim- 

lege ‘ ney; F is the starting valve 
=) 

r+ \ for the low-pressure cy- 

\ linder; G is an intercept- 











ing valve placed in the exhaust pipe between the high and 





low-pressure cylinders, Steam is admitted from the boiler 


cepting valve G. This intercepting valve is also worked . 
from the foot-plate, and is closed before the starting valve 
is opened; the object of closing this valve being to prevent 
the steam from the starting valve reaching the high-pres- 
sure cylinder, where it would block both sides of the piston 
in some positions, It is automatically opened on the first 
of exhaust steam from the high-pressure cylinder. 
ts use is ne in connection with a starting valve, 
but it is only brought into operation when the crank on 
the high-pressure side of engine is in a bad starting point. 
We have stated that there are reasons apart from the 
working of the steam through two cylinders instead of one, 
which are very favourable to economy of fuel in the case 
of the compound engine. In the first place, the back 
pressure is much reduced, especially at high speeds, a 
matter of very great importance. ‘Lhis is partly due to 
there being only half the number of exhausts per minute, 
while the blast pipe retains its full dimensions. Again, it 
is well known that nothing is more fatal to economy of 
fuel than an exhaust so violent that it “pulls the fire 
about.” In the compound engine no action of this kind 
takes place. The exhaust even with a very heavy train— 
and we have ridden on the engine with twenty coaches 
behind over part of the heavy 





large cylinders to give the neces- 
sary power, and cutting off 
steam at a proportionately early 

rt in the stroke. In practice, 

owever, a difficulty is met with 

which has hitherto defeated all 
attempts at gaining economy in 
this way. Itis that drivers can- 
not be persuaded to run their 
engines linked up sufliciently; 
and the result is that the boilers 
cannot supply steam enough. 
To compel the drivers to work 
oxen , the lap of the slide 
valve might be increased from 
the normal inch to, say, an inch 
and a-half, and in this way to 
limit the admission of steam 
when the engine is in full gear. 
As made ordinarily a locomotive 
can take steam when in full gear 
for about 90 per cent. of the 
stroke ; by increasing the lap and 
altering the lead, it would be 
possible to reduce the maximum 
admission to less than 50 per 
cent. If, however, this were 
done, there would be four posi- 
tions of the driving wheel in 
which no steam at all could get 
into the cylinders, and the engine 
could not be moved, either back- 
wards or forwards. With an ad- 
mission of a little more than 
50 per cent., while one cylinder 
could not take steam to go ahead 
at all, the piston in the other 
might be so near the end of the 
cylinder that a locomotive with 
a heavy train could not start, 
and would have to be reversed in 
order to put the cranks in a more 
favourable position. This would 
cause so much trouble and 
delay that extreme amounts of 
lap on slide valves are never now 
employed. The compound sys- 
tem gets over the whole difficulty 
at once. Not only can the 
engine be started with the ut- 
most facility, but the steam must 
be worked expansively, no matter 
how much the driver wishes to 
use it without expansion. 

Mr. Worsdell, acting on this 
principle, failed to see that any- 
thing would be gained by the 
use of a third cylinder; to which, 
moreover, there is the objection 
that we have as yet little or no 
experience of the safety of run- 
ning the, of necessity, very large 
piston at a very high velocity. 





&. 1 diam’ on tread 





Cambridge section of the line— 
is, to use a driver’s words, “as 
soft as silk.” The results ob- 
tained so far with this engine 
have been extremely satisfactory. 
The diagrams given by Joy’s 
valve gear leave nothing to be 
desired, and the engine is ex- 
ceedingly prompt and certain in 
getting away with a load—so 
good, indeed, has beenits perform- 
ance, both with heavy express 
and stopping trains, that ten en- 
gines of the same kind have ° 
been ordered, and are now nearly 
finished, while the others will in 
all probability immediately fol- 
low. As already announced in 
our pages, Mr. Worsdell will in a 
short time leave Stratford to 
take the t of locomotive 
superintendent of the North- 
Eastern Railway, and we beg to 
refer our readers interested in 
the subject for additional infor- 
mation to Messrs. Tuite and 
Carlton, engineers, Queen Vic- 
toria-street. 

The dimensions of the engine 
we illustrate are given in the 








Consequently, he made the 
smallest possible change in his 
standard engine for fast passenger traffic. It will be seen 
that the engine we illustrate differs from the normal 
engine almost solely in the fact that one cylinder is larger 
in diameter than the other; and in order to get this 
cylinder in, it has been ne to substitute a bogie for 
a single om of carrying wheels. We annex a full state- 
ment of the dimensions of the engine. 

When the first engine was e and tried, it was found 
that the old difficulty turned up in another form. The 
engine would sometimes stop with the high-pressure 
crank at the dead point, when, of course, the engine would 
neither go one way nor the other. A pipe was fitted by 
which, when this happened, steam could be admitted to the 
low-pressure valve coats but this was an inconvenient and 
clumsy arrangement, sometimes troublesome to work, and 
in practice the drivers always preferred to reverse the 
engine first if it would not start at once, and try to get 
away in that manner before resorting to the auxiliar 
valve. A good deal of time was lost in this way. Indeed, 
while the engine was making experimental trips without 

ngers, as much as three minutes have been expended 
ara the engine could be got to go one way or the other. 
We mention this in order that the value of Mr. Worsdell’s 
subsequent improvement may be more fully appreciated. 

Seeing that the engine in its then condition was not 
quite suitable for regular traffic, Mr. Worsdell had the 
arrangement of auxiliary valve, which we illustrate by the 
accompanying detail engravings, fitted to the engine, and 


CROSS SECTION OF COMPOUND ENGINE, GREAT EASTERN RAILWAY 


in the usual manner direct to the high-pressure cylinder A. 
The exhaust steam from this cylinder passesthrough the pipe 
B to the chest of the low-pressure cylinder C. This pipe 
is enlarged and carried round the smoke-box to act as an 





intermediate receiver and superheater. The exhaust 
steam from the high-pressure cylinder after performin 

its duty in the low-pressure cylinder is then dischar ed 
through the pipe D into the chimney, or it can be used as 
a feed-water heater, or wholly or partially condensed by 
turning it into the water tanks of either the engine or the 
tender. The starting valve F is worked from the driver’s side 
of the foot-plate, and is a small valve which admits steam 
direct from the boiler into the steam chest of the low-pres- 
sure cylinder, through the pipe B, and just below the inter- 








following tabular statement :— 
Principal Dimensions of G.E.R. 
Compound Engine. 
ft. in. 
Cylinders, high-pressure :— 
iameter of cylinder 1 6 
Stroke of piston ae 
Length of ports... ... 0 11? 
Width of steam ports 0 1 
Width of exhaust ports 0 3: 
Distance apart of cy- 
linders centre to F 
COMETS ook see ace) BO 
Distance, centre line of 
cylinder to valve 
Seteiasd ter Bel 
Distance centres of 
valve spindles ... 2 0 
Lap of slide valve ... 0 14 
Maximum | travel of 
waive ... 22 OLS 
Lead of slide valve ... 0 0,°; 
Cylinders, low-pressure :— 
Diameter of cylinder 2 2 
Stroke of piston ... 2 0 
Length of ports .. 1 2 
Width of steam port 0 2 
Width of exhaust ports 0 35 
Centre line of cylinder 
to valve face ... 1 5% 
Lap of slide valve ... 0.14 , 
Maximum travel of 
We. C!S 
Lead of slide valve ... 0 0% 
Motion, Joy’s patent :— 
Diameter of piston-rod 0 3 
Length of slide blocks 1 3 
Length of connecting- 
betweencentres 6 10 
Length of radius rod 4 9} 
Wheels and axles :— 
Diameter of driving wheel ... wi 00 
Diameter of trailing wheel ... ee on 
Diameter of bogie wheel... ... «.. « a TS 
Distance from centre of bogie to driving ... . 10 9 
Centres of bogie wheels ... ... «..  --- << e.8 
Centres of driving to trailing ... ... ... .. «. 8 9 
Distance from driving to front of fire-box ... ... 2 0 
Distance from centre of bogie to front buffer plate 4 84 
Distance from trailing to back buffer plate .. ... 4 3 
Crank axle, steel :— 
Diameter at wheel seat esi 
Diameter at bearings... we tg Orem 
Diameter at the centre... ... ...  ... . “O-F 
Distance between centres of bearings . 310 
Length of wheel seat .... ... ... .. . 0.8 
Length of bearing ... « 8.9 
Trailing axle, steel :— 
Diameter at wheel seat... «ko 
Diameter at bearings ... . O 7% 
Diameter at centre... Oe 
Length of wheel seat... . & 3S 
Length of bearings... ... 0.0... 0 Pa. Re 
Diameter of outside coupling pins... . O 4 
Length of outside coupling pins... a de 
Throw of outside coupling pins ... . 012 
Bogie axle, steel :— 
Diameter at wheel seat... . O 7 
Diameter at bearings ... Cea? 
Diameter at centre... . 05 
Length at wheel seat... oe ee 
Length at BO yoeo0 cscs) a0 : 0-9 
Centre to centre of bearings ~ oe 
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WALLERS PHOENIX GAS WASHER-SCRUBBER. 


LARCE VIEW OF TUBE. 
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Bogie axle, steel :— 
Thickness of all tires on tread ... 03 
Width of all tires on tread... ... 0 53 
Frames, steel :— } 
Distance apart of main frames ... . 40 
nee tw oa a 2 
i apart ie frames > a 
Thickness of bogie frames... L a 
Boiler :— 
- nn ely wooo parma eo: ~ ae 
Length SAME Sh Bere aon 
Diameter of boiler outside ... — Py 
Thickness of plates (steel) ... ... ... . 0 0% 
Thickness of smoke-box tube plate ... “es 
EE cs cock ns. ons ss - os 
Pitch of rivets.. ... . 0 14 
Diameter of rivets ... :* ott 
Fire-box shell, steel :— 
I Token, 4 dni y Sons hae . 6 0 
Breadth outside at bottom ..._ ... > a. 
Depth below centre line of boiler . &«¢ 
Thickness of front plates ... ... 0 a 
Thickness of back plates . 0 Of 
Thickness of side plates ... ... . O OF 
Distance of copper stays apart ... om? 
Diameter of copper stays... ae 
Inside fire-box :— 
Length at the bottom inside 5 4 
Breadth at the bottom inside 3 3 
Top of box to inside of shell 1 4 
Depth of box inside 6 2% 
Tubes :— 
Number of tubes a! 
SS SE ae ee | 
OO EE ee 
Thickness... ... ... ... ........ No. lland No. 13w.g. 
Diameter of exhaust nozzle... .. .. ... .. ... O 5% 
Height from top of top row of tubes... SS 
Height of chimney from rail ... ... . 1211 
Heating surface :— 
Of tubes ... .. 1082°5 sq. ft. 
Of fire-box 117°5 sq. ft. 
Total ... Sie 1200°0 sq. ft. 
ON oiiscas: caderchae Clincs nie 17°3 sq. ft. 
Weight of engine in working order :— 
Tons cwt. qr. 
Bogie wheels... 144 $15 2 
Driving wheels 14 #146 2 
Trailing wheels 14 18 #O 
) ae 44 10 O 
Weight of engine empty :— 
Bogie wheels ... ... ... 133. 7 0 
Driving wheels 144 3 2 
Trailing wheels 13 #12 1 
Ee Se 
The tender holds 5 tons of coal and 3200 gallons of water. 








WALLER’S PH(ENIX WASHER-SCRUBBER. 


THE accompanying engravings illustrate a new washer- 
scrubber for purifying gas and extracting the ammonia, as made 
by Messrs. G. Waller and Co., Phonix Engineering Works, 
Holland-street, Southwark-street, S.E. The special Giabioenss 
claimed are the following :—(1) The largest amount of wetted 
surface within the same space, with the additional advantage of 
numberless fine streams continuously trickling over the tubes, 
and in constant contact with the gas passing through. (2) All 
trace of ammonia is taken out before the gas reaches the outlet, 
leaving some chambers in reserve in case of emergency. (3) The 
liquor being passed from the bottom of each chamber to the 
next, the lightest is left on the top. (4) The pressure of the 
gas passing through is reduced toa minimum. (5) The certainty 
that ne part will be stopped with tar, which hitherto has been a 
source of trouble. (6) The small amount of power required to 
work it in proportion to its efficiency. (7) The facility with which 
the working part can be examined, and if required the whole of 
the interior can be removed and refixed by unskilled labour ina 
very short time. (8) Convenience of fixing the connections at 
the side, away from the end covers and driving gear. 

The casing consists of rings or cylinders of cast iron, with 
diaphragms A forming chambers, and having manholes G along 
the top or side. Through this casing, but above its centre, 
revolves a hollow shaft B, having diaphragms D corresponding 
with those in the casing; there are also long slots C for the gas 
to pass through. At each diaphragm D there is a bearing, in 
halves, which also serves as a gas check. On the shaft in each 
chamber are discs of sheet iron with cross divisions, making six, 
eight, or more pockets, Each pocket is filled with a nest or 


















































up of tubes fitted in ‘orated segment plates, each group 
Fei Saeed in its Ar sare tapped in the hollow shaft 
B. The gas from the inlet through the groups of tubes— 
the steam trickling over them—into the hollow shaft, thence 
intothe next chamber, through the tubes to the passage on out- 
side of casing, and so on through each chamber alternately to 
the outlet. The discs in each chamber, the cross divisions, the 
tube plates, and the tubes with their inside and outside surface, 
form an enormous amount of highly effective wetted surface, 
over and through which the gas must pass to get from one 
chamber to another. The outside angle pipes E pass the liquor 


from the bottom of one chamber to the top of the next, and | 







from one end to the other. The supply of clean water can be 

to any required quantity. e tubes, as shown in 
en view, carry up water and discharge it when revolving ; 
they can also be made as plain tubes open at the ends for gas to 
pass through. Tar is drawn off by the pipes F. The water inlet 
is on the top, and the liquor overflow at the other end. 








STREET WATERING AND SCAVENGING. 


Tuts subject does not look much like engineering, butin a report 
upon it to the Hornsey Local Government Board, Mr. T. de 
Courcy Meade, the engineer to the Board, gives a good deal of 
information which is of interest to engi . The Board 
wanted to find out whether it would pay Setter to run its own 
horses or to contract for the use of horses and men as it has 
hitherto done. The medium course of contracting to some 
extent, and of hiring a few more seems to be the better one. 
For watering the streets contracts have been made with horse- 
owners who undertake to provide horses whenever wanted, and 
with our variable weather it may be supposed that this demand 
is very lumpy or jerky. For instance, quoting from Mr. 
Meade’s report, we find that the smallest number of working 
days during a period of five years was 147 in 1883, but this rose 
to 178 in 1884. Calling each day through which a horse 
worked a horse-day, then we find that the total number of 
horse-days, if the maximum number had been employed each 
working day throughout the season, would have been 1992 in 
1881, while in 1884 it would have been 2670. The actual number of 
horse-days per season was, however, from 865 to 1677, while 
the number of horse-days provided by the contractor but not 
employed ranged from 813 to 1371. In 1882 when the working 
days were 165, the number of horse: days was 2310, and the maxi- 
mum number of horses on any day was 14; but in 1883, when 
the number of working days was 147, and the horse days only 
2058, the maximum number of horses at work on an was 
the same, namely fourteen. In 1884, with 178 working days 
and 2670 horse days, the horses employed on any day never 
exceeded fifteen. Besides providing for horses to be employed 
on whole days, the contractor had to provide for horses 
employed half and three-quarter days, and for this the contract 
price for providing horses, harness, and driver, whenever 
wanted, ranged from 9s. 6d. to 10s, per day, and for half days 








5s. 6d. to 6s, Except to an owner of a large number of horses, 
it is therefore impossible to contract for this work with much 
hope of profit. 

From figures giving the cost of street cleansing during the 
five years 1881-5 inclusive, the latter years based on contract 
prices, it appears that the number of miles of public roadway 
in the district increased during those years from 22 to 28°5. 
The cost of cleansing per mile was £34 10s. 9d. in 1881, but 
rose to £40 14s. 3d. in 1882, but in 1884 it again fell to 
£33 7s. 5d. The cost of cleansing per yard super. was as 
follows for the several years : 1881, 0°51d.; 1882, 0°61d.; 1883, 
0°59d.; 1884, O°5d.; and 1885 it is to be 0°53d. 
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Every metropolitan suburb seems to be experiencing growing 
difficulty in disposing of the slop from the streets. The dry 
sweepings can more readily be got rid of, but as the district 
becomes built over the difficulty will increase. Mr. Meade 
mentions that in Islington a process of washing the street 
refuse is in operation at the vestry’s depét, where there are 
three wash mills, about 20ft. in diameter, worked alternately by 
a 12-horse power engine. The quantity of slop, &c., washed 
per week is on an average about 600 yards, The mills are said 
to be capable of washing about 120 yards of slop per twenty- 
four hours, for which purpose about 36,000 gallons of water are 
required, and giving a residue of about 20 to 25 yards of clean 
sharp sand, suitable for building purposes. The skimmings 
and sludge are mixed with stable manure or dustbin refuse ; 
the liquid result is passed through settling pits or tanks, from 
which a comparatively clear effluent is run off. Some of the 
sand is used for road-making, and the surplus sold at 3s. per 
yard. Formerly the slop was calculated to cost the vestry, on 
an average, about 1s. per yard for disposal; by the washing 
process the net loss is said to be about 24d. per yard. From 
these facts it would appear that a satisfactory system 
of machinery for washing road scrapings with the smallest 
quantity of water would find employment for machine con- 
structors and by vestries. 

In dealing with the cost of removal of dust, Mr. Meade gives a 
number of figures of interest, and shows how much the 
destructor system of Manlove, Alliot, and Fryer, is coming into 
use. From the figures given it appears that the average cost 
per house per annum in the Hornsey district was, during the 
five years 1880-84 inclusive, 11°02d. The cost of dusting in the 
parish of St. Pancras for the year 1879-80 is stated to have 
been £6187 for the removal of 25,000 loads, or an average of 
4s. 11d, per load. In the parish of St. Mary, Islington, the 
number of loads of dust dealt with during the year 1883-84 is 
given as 41,499, or an average of 3s. 7d. per load. The 
quantity of dust removed from the metropolitan districts is on 
an average about one load, or 24 cubic yards, per house per 
annum. The present contract for Hornsey is 10°35d. per house 
per year. From various published reports it appears clear that 
not only are the refuse drying and burning furnaces a means of 
saving much trouble, but they save expense, while the clinker 
produced in the furnaces is cheaply reduced to the necessary 
fineness for making mortar. 
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DICK AND STEVENSONS STEAM HAMMER. 
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THE accompanying engraving represents a type of steam | 
hammer of which a series is being made by Messrs. Dick and | 
Stevenson, of Airdrie. The hammer has been designed and 
patented by Mr. Graham Stevenson, of that firm, with the 
special view of securing greater rigidity for operation on steel | in the height of the hammer, and secures steadiness of the ram 
ingots and steel use forgings, now increasingly replacing the | by guides placed only sufficiently above the piece in process of 
older malleable product of ,this class. The design embraces | hammering to afford freedom for its proper handling. It also 
several novel features which are clearly shown. provides for the insertion or withdrawal of the piston to or 

The ram or piston bar is a hollow steel casting, and in one | from its position through the cylinder without removal or 
piece with the piston, but in place of having an enlarged head | disjointing any part except the top cylinder cover. 


for reception of hammer face piece as usual, its size in cross 
section is greater than that of the face piece itself, thus admit- 
ting of the latter being travelled up to, or even into the cylinder 
ge gland, a device which admits of considerable diminution 


' iocbalieg twenty of the new sea-going to’ 





The anvil block and cylinder-supporting standards, the latter 
being preferably cast of steel, are in two castings, but being 
keyed together are rendered virtually of one mass, resting on 
one foundation, and opposing joint resistance to the ram blows. 
By this union of the two main members all chance of variation 
in relative position is entirely provided against, a point which 
will be appreciated by hammer users. 

The illustration shows that the designer has aimed at the 
employment of few bolts, few joints, and generally few oppor- 
tunities for slackness, flexibility, or derangement. The first of 
the type, a small sized hammer with three ton ram, was put under 
steam at the Crown Ironworks, Coatbridge—Messrs. William 
Tudhope and Sons—a few weeks ago, when its behaviour at 
work greatly pleased those concerned. The hammer face is 
oblong as usual, and the two annexed illustrations, Figs. 1 and 2, 
show the legs of standard placed in the lengthways plane of the 
hammer face and anvil block, but in hammers intended for use 
forgings, the legs are placed obliquely to the plane of the 
hammer, as represented by the plan A B, Fig, 3, in order to give 
more convenient access in applying sets or cresses to pieces 
submitted to hammering action. The engravings, Figs. 4, 5, 6, 
and 7, give the constructive information not to be gathered 
from the foregoing views, and show to what a simple thing the 
valve gear of a steam hammer has arrived, as compared with 
Nasmyth’s gear of thirty years ago. The letters in the details 
refer to the same parts as those in the general views. 








MESSENGER’S FULL WAY VALVE. 

Tue full way valve illustrated below is made by Messrs. 
Messenger and Co., Loughborough, for hot or cold water or 
When open, it gives a free water way of the full bore 
The 


steam. 
of the pipe, and can be closed easily against any pressure. 





spindle and working parts are made of brass. By unscrewing 
four nuts the lid can be taken off, withdrawing the whole of 
she working parts, and a new rubber can be placed on the valve, 
ind the lid replaced without disturbing the joints of the pipes. 








DRAIN PIPE POSTS. 


WHEN there is no wood left and iron posts are too costly or far 
»f, then posts for some purposes may be made with drain 
‘jiles, as shown below. America, the land of timber, is the home 
f this invention and of Mr. Anable, who has patented it, and 


i 





Fic.3 

who says it offers some advantages. He lives at Paw Paw, 
Mich. Fig. 1 shows the post in position holding its wires, 
Fig. 2 the detail of joining the sections, and Fig. 3 the interior 
of Fig. 1. They must be badly off for post stuff in the States. 








Exzorrtc LIGHTING FOR THE ADMIRALTY.—The Admiralty last 
week placed orders for electric lighting gear for fifty-two ships, 
rpedo boats; and they have 
sel the Willans engine—made by Messrs. Willansand Robinson, 
of Thames Ditton—for no less than thirty-two of these. The dis- 
tribution of the orders is as follows:—Brush Company, twenty 
sea-going torpedo boats, Willans’ engine; Brush Company, five 
ships, Willans’ engine, three ships, Goodfellow and Matthews’ 
engine; Siemens Bros, and Co., seventeen ships, Brotherhood and 
Goodfellow and Matthews’ engine; Crampton and Co., seven ships, 
Willans’ engine. With some already on order through Messrs. 
Crampton and Co., Messrs. Willans and binson have now 
nearly forty engines on hand for lighting her Majesty’s ships. 
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NEWTON’S LAWS OF MOTION. | 
By Prof. OLIVER LopGE. 

My suggestion, that rate of change of momentum be | 
called “reaction,” scarcely meets with the full approval of 
either Mr. Napier or Mr. Lonsley—see your 24th April 
issue, p. 342. They agree, however, that a single name for 
this quantity would be useful, and while one suggests 
inertia, the other suggests inertial reaction or inertial resist- 
ance. “ Inertial reaction” pe peer the meaning exactly, 
but until some other kind of reaction than that due to 
inertia is discovered, the qualifying adjective seems un- 
nD “Tnertial resistance” might do imperfectly 
well, except that its unwieldiness would cause the—in this 
case essential—qualifying adjective to be often pes 
with utterly confusing results, as I have endeavoured at 
some length toshow. The word ¢nertia alone is by no means 
bad for the purpose under consideration, and I was myself 
half tempted to suggest it; but there isthe obvious objection 
that this word has been already applied to a part only of the 
thing to be denoted, viz., to the coefficient of acceleration in 
the full term reaction, 7.c.,to the ratio of force to acceleration. 

Strictly speaking, the word “inertia” for the whole 
thing, and the phrase cveficient of inertia for the con- 
stant known as mass, would have been very satisfactory, 
just as in electricity what is known as the resistance of a 
wire ought more properly to be called its coefficient of 
resistance:—its true resistance, or force with which it 
opposes a current, ram. proportional to the strength of the 
current flowing through it, and being equal to that strength 
multiplied by the coefficient already mentioned. 

But the name “ resistance,” for the coefficient only, is too 
well established in Electricity for me to attempt to oust it; 
and similarly with the term cnertia for the coefficient of inertia, 
or coefficient of reaction, or mass, of a body. I therefore 
propose to adopt a term already used in the desired sense, 
viz., reaction; though undoubtedly it, like all popular 
terms one tries to use accurately—notably the term force— 
is liable to the objection that in common and unguarded 
speech it has been, and is,applied to things other than that 
to which it is now proposed to limit it. This objection, 
however, I do not myself regard as a fatal or even a very 
serious one. One advan of the introduction of this 
term would be that the dubious phrase “ centrifugal force” 
would at once, and naturally, be replaced by the perfectly 
accurate and satisfactory one centrifugal reaction. 

Mr. Lonsley does not perceive the danger of using the 
term resistance in the way he does, but he quite appre- 
ciates my doctrine that Newton’s three laws may all be 
summed up in the one simple statement, “the resultant 
of all the forces acting ona body is always equal and oppo- 
site to its ‘inertia’ [or reaction];” and that after all is the 
main point. But he must not suppose that Newton’s 
further statement about acceleration is any extension of the 
law ; it is merely of the nature of explication, as also is 
the second sentence in Newton’s statement of the third law. 

With regard to Clerk Maxwell’s remarks on inertia, Mr. 
Lonsley will doubtless be very willing to reconsider his 
objections to them, and to think whether he has penetrated 
to the proper depth for fully appreciating them. When 
he says that the non-destructibility of matter is its funda- 
mental property, let him consider how he knows that the 
matter is not destroyed, and his acuteness will not fail to 
perceive the insight exhibited by Clerk Maxwell’s remarks. 

I refrained from expressing myself with reference to the 
letter of Mr. W. H. Longmore in my last article—April 
24th—because I hoped that, even before his letter appeared 
in type, he would have been ashamed of the blunders in 
it, and have wished it withdrawn; but now that he repeats 
them all over again, in spite of my having hinted that he 
should learn a little algebra before criticising simple 
equations, I refrain no longer. It is bad enough for a man 
to think that the equation 3 x = o proves that 3 = 0, and 
is therefore absurd; but mere ignorance can always be 
tolerated. It is when such a man goes on to attempt 
sarcasms, and to draw conclusions about things being 
“beyond the grasp of present mathematics,” that the com- 
bination of ignorance with arrogance becomes unbearable. 

The letter of “#. 1.”— 342—-is a curious one, and 
is in some respects analogous to that of “‘ An Old Student” 
some weeks ago—March 27th—in that it recapitulates all 
the old difficulties, without apparently feeling them the 
least bit lightened by the discussion. I am obliged to him 
for the trouble he takes to read my writings, and to com- 
pare one with another; and I can assure him that when- 
ever he can find therein two statements mutually inconsis- 
tent—as he very likely may—nothing will give me greater 
pleasure than to acknowledge the inconsistency, and to 
recant the erroneous one. In the present instance, however, 
I am unable to do this, as I will shortly show. 

His first contention is, that whereas in 1881 I saida 
force could do no work, yet in your recent issue of April 
23rd, page 311, I told “ An Old Student ” that “his pull 
was the cause of the stone’s motion.” Well, so it is; and 
the “Old Student ” was the cause of the pull. I do not 
deny that the “Old Student” was also the cause of the 
stone’s motion; and more remote causes still may be easily 
thought of. When an Irish landlord is shot, what is the 
cause of his death? The bullet? or the energy of the 
powder? or the malice of the peasant? or the evil laws 
under which they live? or the loss of blood? or the 
clogging of the lungs?’ Which you like. As Mark Twain 
would say, “they are all the same price.” The fact is the 
word “cause” is not much used in physics; but the word 
“ work” is inadifferent category. Work and Energy have 
been carefully defined, and the definitions make us bound 
to admit that a thing which does work loses energy. Now 
when “ An Old Student” pulls a stone, there can be no 
doubt that it is the “Old Student” who loses the 
energy, and who, accordingly, does the work. I should 
never, when speaking cautiously, say that his force did 
the work; because force is not an entity capable of possess- 
ing energy or losing it. It is a body which does work, 
and gives up some of its energy. One body loses energy, 
another Yy gains it; and work is the act of t er 
between them. To all that I ever said on this subject I 
rigidly adhere, and am glad to find that “, 11,” does so 





likewise, because I re it as very important. 


Now about my “ boots.” I must reaffirm my tug-of-war 


| statement, about R + R', as accurately and thoroughly 


correct; and the mistake which prevents “#, 11.” from 
perceiving it to be so is explained by Mr. Lonsley in his 
reply to him and to “J.” The force exerted by men on 
the ground is by no means necessarily equal to their pull 
onarope. The “third law” asserts that pull of man on 
rope equals pull of rope on man; that push of man on 
ground equals push of ground on man; but says nothing 
whatever about the relation between pull on rope and push 
on ground. How can it, unless something is specified 
concerning the weight, and the reaction or “inertia” or 
mass-acceleration, of the man ? 

I know it is commonly, though, strictly speaking, incor- 
rectly, assumed in most mechanical exercise books that the 
force exerted by the ao on a bullet is equal to 
the force they exert on the breech of the gun, and that 
accordingly the momenta generated in bullet and gun 
are cout ; but the inertia or mass of the powder is by no 
means negligible—it is easily weighed before loading—and 
since it is mainly wn forward, it is truer to say that 
whole forward momentum, of bullet + powder + air in— 
and some outside—the barrel, is equal to the initial back- 
ward momentum of the gun and shoulder. I nearl 

inted this out to “J.” in my last article, but thought it 
better not to introduce a matter not intimately connected 
with the questions at issue. 

I am unable to accede to “4, 1.’s” request that I would 
write “motion,” instead of “energy,” in all equations for 
the future; because the word motion either means nothin 
| poe ap or else it is understood to mean momentum; an 

already see very clearly “what would come of it”—viz., 
a horrid mess, 

“4, 11.” goes on to illustrate inertia as the capacity of a 
body for motion. Yes, that is a very good way of puttin 
it; inertia is the ratio of force to acceleration produ 
by it, and is thus somewhat analogous to what is called 
“ capacity” in heat and electricity. Iam obliged to him 
for the idea. 

The last paragraph of “®. 11.’s” letter is wild. He seems 
to have got hold of some foggy statement out of Mr. 
Magnus’s text book, and to want to father it on me and 
Professor Hudson. I shall leave Professor Hudson and 
Mr. Magnus to take care of themselves, as, no doubt, they 
are well able, but must utterly repudiate, for my own 
any connection with the absurd doctrine that force and 
reaction are nearly equal, but not quite. What on earth 
would be the good of a fundamental law which contained 
the word “nearly?” 

He thinks he has got hold of “a cleft stick,” but the 
fact is the cleft stick has got hold of him; he must 
be “the modern philosopher” he writes about. But I am 
sure that with a little trouble on his part he can think him- 
self clear of the painful position, and that there is no need 
for me any further to try to extricate him. 

Since writing the above, I have referred back to 
another letter by “. 11.” in your issue of April 3rd, p. 270, 
and I there find that his difficulties are rather more serious 
than I anticipated, being evidently of old standing. 

I hope he is not under the impression that I am 
responsible for his curious doctrine that “force is not a 
cause of motion.” I see no harm in defining force as that 
which causes either motion or strain or both, though such 
a definition would be confessedly imperfect. 

He is evidently labouring under the delusion that forces, 
being always balanced, are incompetent to produce or 
destroy motion; whereas the truth is that whenever a 
body is being either aczelerated or retarded, although the 
whole force may be rightly regarded as balanced, yet it is 


only so balanced by reason of the particular amount of 


change of motion which is being caused; this constitutes 
one of the terms in the system of balanced forces, “, 11.” 
speaks as if the resultant force acting on the body was 
zero, which is by no means the case. The forces in the 
whole system are balanced; the forces acting on the 
accelerated body are certainly not balanced. 

His difficulty is exactly the same old difficulty over 
again, against which one has been tilting all the time— 
what I called confusion No. 2 in my first article of March 
20th—only the worst of itis that “4. 1.” does not consider 
it a difficulty, but complacently regards himself as in posses- 
sion of the true faith. Itis sad, but it isn to render 
him uncomfortablein hisintrenched position lest ‘e uade 
others to come and join him in the same false shelter. 

May I ask him to do me the favour to read my recent 
articles carefully through, not with the idea that he is 
agreeing with me, but with the object of finding out what 
I mean? I need hardly say that he is, of course, perfectly 
welcome to differ from me after that process if he chooses; 
but, though I should regret this, I had rather that he 
definitely differed from me than that he should promulgate 
his faith under the impression that it was in perfect agree- 
ment with my own. 

Will it be any assistance if I return for one instant to 
the horse and cart illustration, taking as my text the con- 


cluding paragraph of “An Old Student’s” letter on page 
242, March 27th. I had said that if, when a horse started 


a cart, we asserted that the pull of the horse was no greater 
than the resistance experienced by the cart—the pull of 
the ground, &c.—we should talk nonsense; upon which 
“ An Old Student” ejaculates, “Then Newton talked non- 
sense, for that is just what he said.” That is where we 
differ; for, begging the “Old Student’s” pardon, Newton 
said nothing of the kind. He said that the cart pulled 
back as much as the horse pulled forward; or that the 
total reaction of the cart, taking into account the accelera- 
tion being produced in it, as well as the resistance expe- 
rienced by it, is exactly equal and opposite to the pull of 
the horse. So it is, but that is not the same thing as 
saying that the force resisting the cart’s motion is equal 
to the force producing that motion, viz., the horse’s 
pull. The true reaction of the cart, viz., that due to its 
inertia and acceleration ther— inertial reaction ” as 
Mr. Napier proposes to call it—is not a resistance to its 
motion at all. It is not one of the forces acting on the 
cart. It is one of the forces acting on the horse; it is, in 
fact, just the force which the horse feels, over and above 





what the cart feels. It is a force exerted by the cart, not 
on it, Considered with reference to the cart, it is simply 
mass-acceleration, or rate of change of momentum: a 
kinetic quantity which, whether felt to be complex or not 
must on no account be neglected, on pain of utter and 
hopeless confusion and error. 
trust I may be permitted to refer, with great regret, 
to the sudden death of Mr. Robert D. Napier, of Glasgow, 
which I have heard of since the above was written, 
a gentleman who has taken part in the present discussion, 
and who was good enough to send me, only the other day, 
a pamphlet embodying his views on centrifugal force. 
This pamphlet is indicative of sound knowledge and acute 
reasoning ; and with the major part of his contention I am 
able unhesitatingly to agree. 
“ An Old Student,” on p. 350 of your recent issue, sets me 
a ladder-climbing e, and requests me to answer three 
queries categorically. They relate to a clockwork man 
climbing a rack at a constant speed, and I have no diffi- 
culty in answering them as follows :— 
(1) “ 0.” @) “ No.” (3) “ No.” 
But somehow I do not feel as if these answers would be 
very satisfactory to “An Old Student,” who will imme- 
diately believe that answer No. 1 contradicts a previous 
assertion of mine respecting tug-of-war. I can assure him 
it does not, and must beg him to notice (a) that his present 
query expressly considers his clock-man as ascending at a 
uniform speed, and (b) that my statement, with reference 
to the winning side at a tug-of-war having to push the 
und harder than the losing side, only referred to the 
initial or accelerated of the win; the sum of the 
reactions, by which the force of one side exceeds the force 
of the other, vanishes altogether as soon as constant speed 
is attained. 
Perhaps, then, he will want to change his original 
ueries and make them refer to the initial period of his 
ock’s climb, viz., when it is starting on its journey and 
getting up speed. At least, this case corresponds more 
exactly with the exciting period in a tug-of-war contest 
of which he is thinking. 
Let me, then, so far anticipate him as to re-answer his 
three questions under these changed circumstances, The 
(1) T should if ad ll 
1 ould not m: —_ of a ladder “ pulling a man 
up,” as if the ladder oes oing the work; ae mudeabelhy 
the ladder-rung is exerting an upward force equal to the 
pressure of the man’s foot; and so, though the terms of 
the question are very unsatisfactory and liable to mislead, 
I have no vital objection to giving an answer to the only 
intelligible or common sense aspect of the question, “ Yes.” 
(2) Substituting at:the end of his second question the 
words an increasing speed instead of “a uniform speed,” in 
accordance with agreement, the answer to it is, “ Yes, 
certainly.” 
(3) The last question is meaningless, and is a mere 
artificial fog brought about by the bad statement of No. 1. 
For a ladder to act as a hoist, each of its rungs would have 
to rise with the man and shunt him on to the one next 
above; if it did this it would expend energy and do the 
work of raising him. If, on the other hand, the man—or 
the clockwork—has all the trouble of raising himself the 
several distances between the successive rungs, it is plain 
that he is the worker, and not the inert thing he is climb- 
ing up. A thing does not do work by pefmitting itself to 
be trampled on; it exerts force truly, but force and work 
are by no means the same thing. 


(4) But I find there is a fourth question which I had over- 
looked, and it is in two or three parts. Do I believe in 
resistance? Yes, of course. In the popularsense? Yes, 
I suppose so, unless “the popular sense” is nonsense, 
which I have no reason whatever to believe. And is it 
identical with reaction? Good heavens, NO!! I have 
been writing these three articles to show that it isn’t, and 
to explain that all the confusion arises by thinking that it 
is, or rather by not understanding the essential differences 
and relations between them. 


Let me try once more to make this matter clearer. 
“ Resistance” is a popular term, and means nothing more 
than the obvious ce which the most “popular sense” 
must perceive. “ Reaction” is not a popular term at all, 
and does not exist in “the popular sense.” It involves 
ideas of inertia and of change of velocity with time. It 
is zero in all uniform rectilinear motion. In curvilinear 
motion it goes by the name “ centrif force.” In 
quickening or slackening motion it is sometimes called 
“inertia,” sometimes “force of inertia,” sometimes, and 
most commonly, “ resistance.” 

Why is it thus called resistance? A man pushes a rail- 
way truck on frictionless wheels and finds it resists him, so 
he naturally styles the thing which does so “resistance.” 
Now so long as he is thinking of the resistance offered 
by the truck to him, he is quite right in so calling it:— 
it is the reaction of the truck which he feels as a 
resistance. To him, therefore, it is a resistance. But he 
has no means of ascertaining how the truck feels in the 
matter, and so he very soon begins to extend his sensations 
to the truck, and to think of its reaction as a resistance 
offered by the truck to ztself; and thus gets into confusion 
and serious error. This is what causes him—if he be at 
all logical—to knock himself against the old puzzle—“ if 
the truck resists its own motion, with whatever force I 
push it, how can it move?” How indeed! The idea of a 
truck resisting its own motion is absurd. It may resist 
other trucks, or a man, or a horse, or an engine, but not 
itself. To resist its motion something else must act on 
it; for instance, you can put a stone under its wheels, or 
burn the oil from its bearings, or jamb it between two pair 
of buffers. But a truck able to resist its own motion, we. 
to exert force on itself, would be a novelty. For such a 
truck a steam locomotive would be euperfluous. 

The whole of dynamics is involved in this matter. It is so 
completely the one fundamental law on which everythin 
is based, that no one can possibly have a clear and sounc 
knowledge of mechanics who does not understand it. It 


is, therefore, worth some trouble to settle, but I suppose 
the trouble is likely to be commensurate with the import- 
ance and magnitude of the result, 
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RAILWAY MATTERS. 


THE chocolate paint now used for the engines on the Midland 
Railway lasts nearly twice as long as the green formerly used, and 
thus makes a saving of several thousand pounds per year. 

THE many years-talked-of railway to Sw e, eleven miles in 
length, has at last been completed, thus pelea this interesting 
seaside neighbourhood with the London and South-Western Rail- 
way and Great Western Railway systems at Wareham. It is 
thought that the line will be opened for traffic on the 1st June. 

INCREASED activity appears this week at one or two of the Bir- 
mingham railway wagon works, where orders have lately been 
received for iron underframes for certain of the Indian lines, In 
the building of carriages and wagons entire there is less doing than 
in the underframe departments. The decision of the Government 
not to proceed with the Suakim Berber Railway is likely to stay 
the completion of contracts into which some of the local carriage- 
builders had entered. 

THE South Staffordshire and Birmingham District Steam Tram- 
ways Company has now twenty-three miles of line open. Its 
liabilities amount to £87,000, of which the largest part is owing to 
the contractors. The past year’s working has proved unsatisfac- 
tory, although the earnings were £12,414. The directors there- 
fore propose an increase of £50,000 in the company’s capital, and 
the adoption of a revised scheme of working, which includes the 
removal of the offices from London to Birmingham, 

Dvurina the year 1884 there were 523 servants of the railway 
companies or cuntractors killed and 2204 injured, against 543 and 
2373 respectively in 1883. Among the various causes, too numerous 
to mention in detail, we find that 113 were killed and 153 injured 
while working on the permanent way or sidings; 149 killed and 
238 injured while walking, crossing, or standing on the line on 
duty; 41 were killed and 119 injured by being caught between 
vehicles ; 61 were killed and 20 injured while walking on the line 
to or from their work. 

THE Select Committee of the House of Commons on the London 
Tramways Extension Bill gave their decision on Wednesday. They 
allowed the Bill to in regard to the doubling of the lines 
in Junction-road, Fortess-road, and the extensions in Kentish 
Town, considering the preamble proved. The Chalk Farm-road 
line would be a good one, but considering the narrowness of the 
road and the impossibility of getting a proper margin between the 
tram-line and the kerbstone, they did not sanction that part of 
the scheme. They also sanctioned the line from Farringdon-street 
to King’s-cross. 

SuRvVEY reports have been furnished to the South Australian 
Government, by Mr, Graham Stewart and Mr. John M. Bagot, 
with regard to the proposed construction of a railway from Farina 
or Hergott’s Springs as far as the Queensland Border; and they 
both agree in recommending that the line should run north-east- 
wards to Innamincka, and thence in a north-west direction to 
Birdsville. It is estimated that the proposed railway would meet 
the requirements of the trade of 90,000 square miles of territory, 
which, when fully developed, would carry ten million sheep, and 
yield a trade of 100,000 bales of wool annually. 

THE decrease in railway receipts which has been noticeable 
during the first months of this year is not peculiar to this country. 
All the great French railway companies exhibit deficits in their 
receipts as compared with 1884. The aggregate loss for the 
six companies is about twelve millions of francs, nearly half of 
which is ‘borne by the Lyons, the diminution on which is 124 per 
cent.; the Orleans loses 12°33 per cent.; Eastern, 10°69 per cent.; 
Western, 7°76 per cent.; Northern, 6°99 per cent.; and the 
Southern, 5°62 per cent. There is no special reason for this falling 
off in the receipts beyond the depression in trade and the absence 
of foreign travellers. 


A GENERAL classification of the accidents on American railways 
in March is made by the Railroad Gazette, as follows :— 








Collisi Derail ts. Other. Total. 

Defects of road... .. eS. . are ere | 
Detects of equipment .. =z 10 i) 22 
Negligence in operating .. 28 . S <a) te 29 
Unforeseen obstructions = esa ive co 3 
Maliciously caused 7 -™ . Lwin = 1 
Unexplained .. .. ae 13 13 

iii ot Ae OB. POD 

Negligence in operating is charged with 34 per cent. of all the 


accidents, defects of road with 21, and defects of equipment with 


254 per cent. A division according to classes of trains and acci- 
dents is as follows :— 

Accidents : Collisions. Derailments. Other. Total. 
Tosti. 2.08 a Won EF. OS 
Toa passenger andafreight 6 .. — . a 6 
To freight trains .. .. .. 27 .. 26 1 54 

Total .. - 36 48 7 86 


Tue Horseley Engineering Company, Tipton, have just completed 
a first portion of the contract secured by them from Messrs. John 
Cochrane and Sons, of London, for the ironwork to be used in the 
widening of the Charing-cross Bridge of the South-Eastern Railway 
Company. The widening will be accomplished by six s, 154ft., 
and an extension of one side of the present fan end. h of the 
openings, 154ft. » consists of two main girders of wrought iron, 
to carry which additional cylinders of piers have been provided, 
and between which run two lines of rails. There is also an 
auxiliary girder of steel, which is to rest on existing piers and 
cylinders, to provide a third new line. The wrought iron main 
girders are each 164ft. long overall, the outer girder being 13ft. 6in. 
and the inner girder 13ft. 9in. deep over the angles. poe | are 
divided into fourteen equal bays between the bearings, each bay 
containing a double set of diagonals, crossing each other, which are 
connected to the top and bottom booms by turned steel pins. The 
booms are formed ph weny and consist of flanges 4ft. wide at the 
top boom and 3ft. wide at the bottom, and of four webs to each 
flange 24in. deep. The steel girders are each 164ft. long, and 
18ft. 9in. deep between the angles, Each girder consists of four- 
teen double sets of diagonal bars, the upper and lower booms being 
further connected by vertical tie bars. The execution of the con- 
tract will occupy about twelve months. The total weight of iron 
and steel involved is somé 4000 tons. 


“HE JUMPED” is the title of the following from the Detroit 
Free Press:—‘‘ Yes,” he answered, as he seemed to huddle him- 
self up in a heap, ‘‘I’ve been there. That is, I’ve jumped from a 
railroad train running at a speed of forty-eight miles an hour, and 
Ican’t say as I want to repeat the experiment.” ‘‘ Where and 
When?’ About thirty miles east of Chicago on the Michigan 
Central, three years ago.” ‘*‘ What was the occasion?” ‘‘I was 
half drunk, and did it ona bet of 5dols. The bet was that I 
darn’t walk out on the platform and take the jump without pick- 
ing out my ground. As it happened, the ground was pretty clear, 
but 1,000,000 dols. wouldn’t hire me to try it again.” ‘‘ How did 

ou come out?” ‘* Well, it’s hard to describe the sensation. As 

sprang from the step I seemed to fly. I sailed along in the air 
until my wings grew tired, and then —— down to see the 
country. I’ve got a good pair of eyes, but I didn’t see much. I 
was too busy turning cart-wheels and hand-springs and somer- 
saults. Sometimes I beat the professionals all hollow, and again I 
made a muss of it, It was my intention to skip all the mud 
puddles and avoid all the cory but you can’t always have your 
way in this world. By-and-bye I rested my case ; that is, I brought 
up in a fence corner, and waited for a first-class hospital to come 

ong.” ‘Much hurt?” ‘* Might have been worse. Broke an 
arm, two ribs, and had over a hundred cuts and bruises, and it 
was seven weeks before I could walk a rod.” ‘‘ But you won the 
Sdols.?” ‘* Y-e-s ; but there is where I always grow sad. The 
stakeholder sent it back to me from the first town in the shape of 
® pine coffin, and it didn’t fit my length into seven inches, I had 
to sell the confounded thing for a misfit at half price !” 





NOTES AND MEMORANDA. 


WRITING in an American journal, Mr. Coleman Sellers says: ‘‘If 
a bar of ordinary forged iron be planed up to measure lin. square, 
and the bar be 1 English yard long, it will weigh 101b., and the 
tenth of such a bar will weigh 1 1b. more accurately than will the 
ordi litre of water weigh 1kilo. The English engineer, in 
these days of iron, knows when he uses shapes of iron, rolled of 
uniform section, that the tenth of their weight in pounds per yard 
gives him the area of the section, and this one admirable incident 
yo long fix the desirability of the present unit of England and 

merica. 


WirTH the object of producing manganese copper in a readier 
and less expensive way than at present, Mr. G. A. Dick melts 
pure copper in a crucible with ferro-manganese containing a large 
percentage of manganese, and in the presence of silicium. When 
— out into ordinary moulds, the manganese will be found to 

ave combined with the copper, and the silicium with the iron, the 
latter forming a layer upon the manganese copper. The greater 
the amount of silicium present the more perfect is the separation, 
though even so small a quantity as 1 per cent. of silicium as com- 


MISCELLANEA. 
MEssks. BAYLISS, JONES, AND BAYLiss notify their removal 
to premises at 139 and 141, Cannon-street. 
Messrs. LE GRAND AND SuTCLIFFE and Messrs. C. Isler and Co. 
have received further extensive orders for tube wells for the Soudan. 


In the notice in our last impression of a stern-wheel boat made 
by Messrs. Forrestt and Son, we omitted to say that the engines 
and paddle-wheels were made by Messrs. Jabez James and Co. 


SPECIMENS of blue tracings, as they are commonly called, taken 
by means of sensitized paper, have been sent us by Mr. J. R. Gotz, 
of Buckingham-street, Adelphi. The specimensare remarkably clear 
heliographic reproductions of tracings in blue lines on white helio- 
graphic paper. 

An American contemporary, the Steel Age, says that steel rails 
cut up into lengths of a foot are being successfully melted in 
foundry cupolas by Mr. R. E. Masters, who has succeeded in pro- 
ducing some very fine castings at a rate of 5b. of steel to 11b. of 
fuel consumed, 


THE Standing Orders Committee of the House of Commons have 





— with the manganese present suffices for the d d effect. 
n some cases the ferro-manganese contains in itself sufficient 
quantity of silicium to produce the necessary reaction upon the iron 
so as to set the manganese free to combine with the copper. 


THE production of lead in Germany in 1868 was about 50,000 
tons; by 1872 it had reached 60,000; next year it was 65,000; for 
the next two years, 70,000 each; in 1876, 75,000; in 1877, 80,000; 
in each of the two following years, 85,000; then it stood for two 
years at 90,000; then for two years at 95,000; and in 1884 it 
amounted to nearly 100,000 tons. This large increase took place in 
— of a simultaneous increase in the production of Spain and 
the growth of the lead production of North America, during the 
period named, from almost nothing to 140,000 tons annually. More 
than one-fourth of the product of Germany is furnished by the 
Mechernich Company, and about one-sixth by the Stolberg Company. 
According to this report, the total product of the world in lead was 
about the same in 1884 as in the previous year, namely, between 
— and 500,000 tons, and nearer the latter amount than the 

‘ormer, 


M. Sorotorr, who continues his regular analyses of the water of 
the Neva, has come to the conclusion that the differences between 
the average monthly content of solid mixture in the water and the 
yearly average may be expressed by a curve whose characteristics 
are the opposite to those of the curve for the average monthly tem- 
peratures. The solid inorganic deposit remaining after the evapora- 
tion of a given amount of water is also inversely proportionate to 
the amount of organic matter contained by the water of the Neva. 
When comparing these curves for the Neva with that showing the 
amount of solid matter contained by the Thames—as given in the 
** Journal” of the London Chemical Society for 1880—it appears 
that both rivers give the same curves, notwithstanding the wide 
difference of their origins, which coincidence may lead to the 
supposition that the above might be considered as a law for the 
rivers. 


A CORRESPONDENT asks a question respecting solution of india- 
rubber referred to in a previous impression. Concerning this the 
Journal of Photography says: First, pure rubber should be obtained 
—when vulcanised, it is perfectly insoluble. Secondly, pure 
solvents are necessary; chloroform containing a large excess of 
alcohol and water will fail to act even upon the purest rubber. 
Again, under the most satisfactory conditions, the action is 
very slow, and the amount of rubber capable of being taken 
up is proportionately very small <A sm A ecg of rubber 
should be placed in a bottle, and the liquid added, when it will 
gradually swell very considerably after the lapse of some time, 
and a mixture of the whole would be facilitated by stirring with a 
glass rod or a splinter of wood. The rapidity with which the 
rubber absorbs the solvent will depend upon its condition; but 
the action is never very quick, nor is it in any way analogous to 
the dissolution of a crystal. One cause of the failure of chloroform 
to act upon the caoutchouc may arise from the presence of alcohol 
in too great a proportion. 


THE experiments on lubricants made by Professor Thurston show 
that under ordinary conditions of every-day practice the value for 
mechanism working under as light pressures as are met with in 
spinning frames, for example, different oils will give values varying 
from 0°10 to 0°25; under the usual pressures of heavy mill-shafting 
the figures range from 0°5 to 0°10; with pressures of greater inten- 
sity, such as are met in the steam engine and under railroad 
axle bearings, it often varies, using different lubricants, from about 
0°01 up to 0°025, the first value being given by the best oils and the 
aa by heavy greases. Under the exceptionally high pressures 
and at the speed of rubbing reached on the crank-pins of some 
steam engines—500 lb to 1000 lb. per square inch, 35 to 70 kgs. per 
sq. cm.—the coefficient may fall to one half the last given values. 
In endurance, the same variations are met with. The endurance 
decreases as pressures increase, and is twice as great with the best 
oils as with others of good reputation. The market prices of oil 
have no relations to’ these relations of quality. In some cases 
prices are made in the most arbitrary manner; as a rule, the price 
of a mineral or of a mixed oil is no guide to selection. 


IN an interesting communication to Nature, Mr. Tenison-Woods 
points out that there are few countries of tlie world—excep 
perhaps, Eastern Australia—where coal is so extensively develo; 
asin Borneo. Thick seams crop out in innumerable p on the 
coast and on the banks of the rivers. Some of the streams of 
North Borneo, he says, he has seen water-worn and rounded frag- 
ments of coal forming the entire shingle bed of the channel. In 
some places, again, there are outcrops with seams of good coal 
26ft. thick. The coal formation is the one prevailing rock of the 
coast. It forms the principal outcrop about wak, At Labuan, 
also, no other rock can be seen. Lining the banks of the Bruni River. 
he only saw picturesque hills of very old carboniferous shale. All 
the grand scenery of the entrance to the port of Gaya is made up 
of escarpment of coal rocks, and at Kirdat it is the same. In 
Eastern Australia and in Tasmania beds of coal of very different 
age lie close together, and according to Mr. Tenison- Woods it is the 
same in Borneo. Whether there is tertiary coal or not in the 
island he cannot say; but there is mesozoic coal and probably 
palzeozoic coal, and coals like that of Newcastle in Australia, whose 
position hovers between the true palzozoic and the trias. 


REFERRING to the construction of oil lamps in a lecture on 
** Accidental oe by Non-explosive Liquids,” Sir F. A. 
Abel gave the following conclusions:—(1) It is desirable that the 
reservoir of the lamp should be of metal. It should have no 
opening or feeding place in the reservoir, nor should there be any 
aged or channel of communication to the reservoir at or near 
the burner, unless protected by fine wire gauze, or packed with 
wire, or unless it is of a diameter not e ding O°04in. (2) The 
wick used should be of soft texture and loosely plaited ; it should 
fill the entire space of the wick-holder, and should not be so broad 
as to be compressed within the latter; it should always be 
thoroughly dried before the fire when required for use. The fresh 
wick or wicks should be but little longer than sufficient to reach to 
the bottom of the reservoir, and should never be immersed to a 
less depth than about one-third the total depth of the reservoir, 
(8) The reservoir or lamp should always be almost filled before use. 
(4) If it be desired to lower the flame of the lamp for a time, this 
should be carefully done, so as not to lower it beneath the metal- 
work deeper than is absolutely necessary. (5) When the lamp is 
to be extinguished, and is not provided with an extinguishing 
arrangement, the flame should be lowered until there is only a 
flicker ; the mouth should then be brought to a level with the to, 
of the chimney, and a sharp puff of breath should be proj 
across the opening. The lamp should be on a firm support, 











decided not to dispense with the standing orders in respect of the 
Tower Bridge Bill, which the Examiner had reported as not 
complying with orders. The Tower (Duplex) Bridge Bill, therefore, 
cannot be proceeded with this session. 

THE experiments made at Vérésvar with the new five-barrel 
Nordenfelt mitrailleuse have, according to the Z'imes Vienna corre- 
spondent, given the following results :—At 1000 yards range 26 per 
cent. of the shots took effect on a target two metres high. At 
600 yards 70 per cent. of the shots struck. In the time firing 
100 shots in twelve seconds and 480 in one minute were registered. 

Mr. Samvet Axpzort, M.I.C.E., of High-street, Lincoln, civil 
engineer and surveyor, has been appointed chief resident engineer 
to the Buenos Ayres Great Southern Railway Company, and will 
leave England next month. Mr. Archibald R. Whitehead, who 
has been engaged with Mr. Abbott for several years on the engineer- 
ing staff of the Great Northern Railway, and for some time past 
at Lincoln, will continue the practice at the same offices. 


THE Journal des Débats says:—‘‘The Chinese Government, 
abandoning old prejudices, is on the point of working its coal 
mines in a different way from that hitherto followed, by making 
use of European miners. It has, in fact, applied to the Belgian 
Company of Cockerill for the experienced workmen who are 
necessary to turn to account the mines already pointed out in 
various places. Thirty miners have ted the advantag 
offers made to them, and thirty more will follow. The Chinese, 
like the Japanese, learn easily what is taught them. They will 
know in a short time how to dig up the mineral, and then how to 
make use of the necessary machinery, and when they have 
acquired this knowledge they will try to dispense with the aid of 
Europeans.” 

In the processes connected with dyeing and printing of cotton 
cloth it is frequently necessary to hang the fabric in loops from 
ape rods for the purposes of exposure to steam, air, or ammonia. 

order that the cloth should hold upon the rods without slipping 
or being strained, it is necessary to wind rope or strips of cloth 
around the rods, but this only mitigates the difficulty without 
accomplishing its removal, for the heat and corrosive action of the 
vapours rot any covering in a few weeks, and the first notice of any 
deterioration is generally the appearance of small pieces of roll 
covering among the cloth in process of finishing. Recently asbestos 
rope and asbestos cloth have been used for this purpose, and prove 
to be very durable. Larger ropes of this refractory material have 
been used for the transmission of power over places exposed to heat. 


WE are indebted, says the Electrician, toa French contemporary 
for the information that the Russian Minister of Marine has given 
orders for the equipment, at Cronstadt, of several fast launches 
with a powerful electric motor which will be actuated by accumu- 
lators of a new kind, invented by an officer of the lvéritinoff. 
The launch constructed by the inventor and submitted to the 
Russian authorities is said to be capable of running at a speed of 
twenty miles per hour for five hours. Great things, says our con- 
temporary, may be expected, more especially in regard to night 
operations from armed launches of this kind, working without 
noise, without smoke, and without light. One very serious draw- 
back, however, is the limited nature of the distance covered. We 
should have expected from a Russian inventor a motor of much 
more extended capabilities. One hundred miles per hour fora 
week would have been better and more characteristic of the nation. 


ALTHOUGH it is popularly supposed that Australia has few rivers, 
they are very numerous, and several of those on the New South 
Wales coast enjoy a large and rapidly increasing trade. For 
instance, the shipping returns of the Richmond River trade for the 
year 1884 show that 13,929,047ft., besides 4849 logs, 478 boards, 
and 2341 pieces of cedar, pine, hardwood, and other timbers, were 
exported ; also 3273 tons of sugar, and 23,148 bags of maize. The 
other principal exports were 832 bags of oysters, 816 bags of bones 
and horns, 173 coops of poultry, 351 cases of eggs, 612 head of live- 
stock. By Sydney steamers the exports were 126 casks of tallow, 
8066 hides, 2695 casks of molasses, 80 bags of arrowroot, 60 bags of 
potatoes, 156 kegs of butter, and 5344 packages of various kinds of 
cargo. During the same period 540 trips in and out were made by 
steamers and sailing vessels, and the total number of passengers 
wk. travelled by the Rich d River st s was 4691. The 
Richmond River district is settled principally by small farmers, 
who appear to be a most industrious and prosperous class. 

SPEAKING about dust explosions, says the Milling World, a case 
from Germany is worthy of notice. A sack of flour, falling down 
stairs, opened and scattered the contents in a cloud through the 
lower room, where a burning gas flame set fire to the dust, causing 
an explosion which lifted a part of the roof of the mill and broke 
almost all the windows. There can be no doubt that the majority 
of dust explosions are, like mine disasters, due to open lights, and 
as this danger can be practically avoided by the use of the incan- 
descent electric lights, there really seems to be no valid reason why 
it should not be introduced more generally, as those establishments 
which have used it express themselves in its favour. No matter 
how carefully other lights are guarded, an absolute safety, as long 
as the globes are intact, is offered only by the incandescent lamps, 
where the atmosphere or the dust has no access whatever to the 
flame. The above instance teaches also how little is necessary to 
start an explosion in the cleanest mill so long as open lights are 
used; how much greater must the danger be in establishments 
where the air is constantly charged with dust, and where cleanliness 
is looked upon as of minor importance! 


THE Richmond Select Vestry having sent to the Home- 
office a memorial with reference to the condition of the Thames 
within their district, and directing special attention to the vast 
accumulations of sewage mud on the foreshores. Sir W. Harcourt 
entered into communication with the Conservators, and has 
received from them a long reply to the various complaints which 
have been made both by the Richmond and Twickenham people. 
A copy of the Conservators’ letter has been forwarded to the Rich- 
mond Vestry, and in it they state that the character of the mud 
complained of, and the fact that it was brought up the river by 
the floods during spring tides, prove that it was derived from the 
same source as the extensive mud deposits which exist in the lower 
reaches—namely, the sewage of the metropolis, and the reason 
that this sewage matter was enabled to reach so far up the river is 
to be found in the fact that the long-continued drought had 
diminished the volume of the land water to such an extent that it 
was unable to resist the impulse of the polluted tidal stream. It 
is the opinion of the Conservators that this nuisance will continue 
to exist in a greater or less degree until a radical change is effected 
in the disposal of the metropolitan sewage, and they cannot accept 
the responsibility for a state of things the origin of whichis beyond 
their control, 
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INVENTIONS EXHIBITION—ATTWOOD’S HOISTS AND LIFTS. 
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DETAILS OF POWER AND HAND SELF-SUSTAINING LIFTS. 


Messrs. A. ATWooD AND Co., of Ulverston, show in the Inven- 
tions Exhibition their self-sustaining hand power lifts of different 
sizes. The gearing of these lifts is fitted with an ordinary 
brake wheel, which is automatically thrown out of gear by the 
act of pulling the hand rope, without the use of any clutches, 
pawls, or similar devices, and the ment is such that the 
brake friction is always proportioned to the load. A neat adapta- 
tion of friction gearing is also employed, by which some of the | 
risks inseparable from toothed gear are avoided, and smooth, | 


balance motion, in front of the steam boilers in the main building. 
Referring to our engravings of the hoist it may be remarked that 
it requires considerable experience to lower a loaded cage safely 
by brakes, especially if the operator is some distance above 
the floor to which the cage is being lowered. Great strains are 
often introduced by a too sudden application of the brake, 
besides which they frequently have to be handled by all sorts of 
inexperienced persons; and it becomes of the greatest importance 
to provide a machine that cannot be injured, or damage its con- 





SELF-SUSTAINING POWER HOIST. 


easy motion obtained. Messrs. Attwood also exhibit a working 
model of a direct-acting hydraulic balance lift, in which the 
weight of the cage and ram is balanced by an internal ram, thus 
avoiding the use of overhead gear, balance weights, or chains. 
The front of their stand is closed in by their revolving and 
expanding grilles, designed to take the place of revolving or 
other. shutters by protecting the windows or doors without 
interfering with the view of the goods, &., exposed inside. 
Messrs. Attwood and Co. have received instructions from the | 
Committee to fit three of their revolving shutters, worked by | 





tents, by carelessness or mismanagement. In the self-sustaining 
lift the hand brake is dispensed with, and an automatic brake or 
some form of clutch provided, which locks the ing imme- 
diately the endless hand rope is let go. So long as it is pulled, 
at either side, the automatic brake or clutch is kept out of gear 
by the act of pulling. The method of accomplishing this, 
adopted by Messrs. Attwood and Co., as illustrated by the 
accompanying engravings, has the merit of simplicity, an 
ordinary brake wheel and leather-faced strap being used; and 
there is no complication of clutches or any difficult or fine 





adjustment uired. The entire gearing, except the base 
plate A and brake strap C attached to it, is balanced on two 
fulcra B B, allowing of a very slight rocking motion sufficient to 
relieve or lock the brake wheel and its strap, which latter is 
fixed round the upper half only of the wheel. The fulcra are 
adjustable to vary the leverage, and so allow of the required 
brake friction being regulated when the lift is first fixed. The 
act of pulling down the hand rope thus tilts the gearing 
forward sufficiently to relieve the brake wheel from its 
strap, and .on letting go it is again immediately checked, 
the weight of cage, loaded or unloaded, being always suffi- 
cient to keep the brake wheel up to its strap when the hand 
rope is let go. The amount of brake friction is always in direct 
proportion to the weight raised. The engravings show the same 
principle applied to a power hoist gearing. In this gear the hand 
rope wheel is rep by a bevel wheel, which is driven at 
either side by bevel pinions, thrown into gear by a double-ended 
cone clutch, operated by the starting chain, which, as usual, runs 
the entire height of the lift, and is provided with the usual 
automatic stops to throw the clutches out o° gear at top and 
bottom of the lift. Other advantages claimed for this form of 
lift gearing are its compact self-contained form, easy fixing, and 
non-liability to derangement, being independent of shrinkages or 
warping of timber supports or settlement in the building. This 
construction of gearing supplies, also, an important means of 
preventing overloading, as the cage, if much overloaded, instead 
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SELF-SUSTAINING HA?:D POWER LIFT. 


of running down, becomes difficult to move either up or down, 
An objection has been raised in a few instances to self-sustained 
lifts, because the empty or loaded cage has to be pulled down 
by using the hand rope hand-over-hand in the same way as it is 
raised, though; of course, with far less exertion ; whereas with 
the old hand brake the cage can, if sufficiently loaded, be 
lowered by brake. This is, of course, a workman’s objection, 
but the element of safety is undoubtedly of far greater import- 
ance in most cases than a little extra labour, though in practice 
this extra labour is reduced to a minimum by adjusting the 
balance of the cage. There are, however, cases where the risk 
is either very small or the goods such as cannot easily be 
damaged, where a hand brake can be employed, and for these 
Messrs. Attwood and Co. provide a simple lever D and cord, 
which may be used or not, as found desirable, The effect of 
pulling the cord is the same as pulling the hand rope, thus 
relieving the brake so long as it is pulled. If there is found any 
risk in using it, the cord can be removed in a few minutes, and 
the lift is complete without it, and free from any chance of 
accident. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Baillie, eer, to the 
Indus, additional, for the Stormcock; Robert C. Moon, engineer, 
to the Woodcock; Albert Mastell, engineer, to the Magnet; Chi f 
Engineer George H. Weeks, to the Asia, additional; Assista:t 
Engineer William H. Adams, to the Pembroke, additional. 

A Five Ton Smoxk-Foc.—Firth College, Sheffield, was crowded 

ast Monday to hear a lecture on the career and inventions of the 
late Sir Charles William Siemens, by Mr. W. Lant Carpenter, 
manager of the School of Submarine 
» London. Dr. Siemens 

was an intimate friend of the lecturer, who dealt with his subject 
i i exhaustive manner. One point was of 
poss to the people Mr. Carpenter was addressing— 
genera) doctrine of the conservation of energy, or, to put it 
concisely and localise it—smoke prevention. Siemens, he said, 
8 i peresived thet steam and other engines did nos give nearly 
the quantity of mechanical work for the heat expended on them, 
and that led him to the principle now known as regeneration, 
steam and finally to furnaces 


which he had applied to 
ly. He did not stop there, 
fuel as the remedy 


and the consumption of fuel 
but looked forward to the adoption of 

for ~ ——ae, of - — Siemens — that and ay 

could to as both for warm: 

booking in their houses, and to gee bogey best manufacturers 
now did, the more would they lessen the smoke-fogs. On the 
same tion as had been made for London, the solid unburnt 
fuel which hangs daily over Sheffield in the air probably amounted{ 
the lecturer said, to five tons, 

















May 15, 1885. 


THE ENGINEER. 


383 





= 





THE accompanying engravings 
show a semi-fixed winding 
engine, manufactured by Messrs, 
Spencer, Carter, and Co., engi- 
neers, Hitchin. The engine and 
boiler are self-contained, upon 
a wrought iron bedplate, the 
winding gear fixed on one side 
of the engine and driven by spur 
gear from the crank shaft. 
There are two steam cylinders, 
each 10in. bore, and having a 
stroke of 16in. The piston-rods 
are of mild steel. The crosshead 
is of crucible cast steel with 
slide blocks cast on top and 
bottom to work between slide 
bara of channel or trough 
section with oil wells at each 
end. The slide valves are 
worked by link motion reversing 
gear, the reversing link being 
of steel, and all joints case- 
hardened, and pins of steel. 
The fly-wheel is 6ft. in diameter. 
The boiler has a fire-box of 
Lowmoor iron plates, the saddle 
plate, arch plate, and barrel 
being made of Staffordshire 
plates. The engine and boiler 
are mounted on an iron bed- 
plate, the sides of which are 
formed of strong wrought iron 
channel iron rivetted together by 
across frame, and strengthened 
at the corners by wrought iron 
gusset plates. The steam cylin- 
ders are bolted to the channel 
iron sides at one end of the bed. 
The front end is formed of a 
east iron ash-pan front, while 
the space between, from the 
cross frame to the front, forms 
the ash-pan. The winding gear 
is driven by shrouded spur 
gearing. The winding drums 
are 5ft. in diameter by lft. 6in. 
wide, the cheeks being bolted 
together at the boss and fitted 
with turned and bored gun- 
metal bushes furnished with 
oil tubes ; they are lagged with 
oak 2}in. thick. They are 
capable of revolving loosely on 
the drum shaft, or may be 
driven separately by a sliding 
clutch placed between them, 
sliding on a steel feather sunk in 
the shaft, and actuated by a 
lever. Each drum is provided 
with a double-action brake. 





A SCIENTIFIC MISTAKE. 


Ir has been ere now urged 
against teachers of science that 
they never let their pupils know 
anything of their own uncer- 
tainties or doubts. They repeat 
the réle of the priests of Isis; 
and having laid down a law, 
they adhere to it. This assertion 
is, however, not quite true, for 

ere are adventurous spirits 


PORTABLE WINDING MACHINERY. 
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counted by many thousands per 
second. The impact of these 
waves on the retina is supposed 
to cause the sensation of light. 
The action of the spectroscope is 
explained on this theory, and a 
scientific edifice of gigantic 
dimensions has been built upon 
it. Now, it has been known in 
certain circles for many years 
that very grave doubts existed 
as to the soundness of the wave 
theory, and it was shown long 
since that as many assix different 
kinds of “ether” must exist 
if it was true. Professor Thom- 
son, however, now virtually 
admits that it is not true, unless 
the ether possesses properties 
to believe in which demands 
more credulity on the part of 
the student than is likely to be 
found in any civilised commu- 
nity. Professor Forbes, recently 
writing in Nature, pens the 
following remarkable sentence: 
—“‘The desperate condition of 
the wave theory is shown by 
the words penned by Lord 
Rayleigh before he knew of 
Stokes’ experinfents—p. 272— 
‘Should the verdict go against 
the view of the present paper, it 
is hard to see how any consistent 
theory is possible which shall 
embrace at once the laws of 
scattering, regularreflection, and 
double refraction.’ It appears, 
then, that after all the labour 
which has been expended upon 
the wave theory of light, it fails 
absolutely, and, as it seems, 
hopelessly, in two points of 
primary importance. One is 
the extinction of the ray polar- 
ised by reflection; the other is 
double refraction. In other 
matters we have difficulties, 
but we can see a possible 
means of escaj Here there 
see as to be none.” Sir William 
TI omson sup’ the existence 
of what Professor Forbes terms 
gyrostatic molecules, crude, and 
improved. As an example of 
the length to which the mathe- 
matician can go when put on 
his mettle, we quote the fol- 
lowing description of the mole- 
cule which can alone permit the 
possible truth of the wave 
theory of light :—*The crude 
molecule is a fly-wheel inside a 
massless shell, Here there is 
no gyrostatic action opposing a 
motion of translation, but only 
opposing @ motion of rotation. 
This is the molecule which was 
stated to give the wrong 
kind of variation of magneto- 
optic rotation with variation 
of wave-length. The im- 
proved gyrostatic 

consists of two fly-wheels 


who do not hesitate to speak their minds, and that very freely. | stop to explain that for many years the wave theory of light has | on one axis. But the axis is cub in two in the middle 


A remarkable and instructive example of this is supplied by a | been taught, according to which, among other things, the colours | between them, and the 
comment from the pen of Professor G. Forbes on a lecture by. Sir 


" parts fitted together by a ball and 
of light are due to the varying lengths of waves in the ether, of | cylinder joint. The other ends of the half axes are supported 


Waa, Thomson ou “ Molecular Physica, We may, perhaps, here | almost inconceivable minuteness, aud the recurrence of which is | in ball-and-socket joints in the massless shell. So far as rota 
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tion of the shell is concerned, this acts like one gyrostat, the 
axis always remaining in one line. But if the shell be friction- 
less, the ether can only give translational movement to it, and 
the double gyrostat produces a gyrostatic effect when the mole- 
cule is accelerated in any direction except along the axis.” Now, 
we would ask has any teacher yet hinted in a text-book or to his 
scholars that the wave theory isunsound? We shall be gratified 
by an affirmative reply to the query. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE LAWS OF MOTION. 

Srr,—I have read “ A Girton Girl’s” letter in your last impres- 
sion with much pleasure and some concern. I am pleased to see a 
student taking a real interest in what she learns. I am concerned 
because she has not yet mastered the truth that it is utterly po oe 
sible to carry on a esuiion with any hope of advantage unless 
the disputants clearly understand what each advances. Neglecting 
this, ‘‘A Girton Girl” in the very first paragraph of her letter 
shows that she has entirely misunderstood the position I take. 
Perhaps this is my own fault; yet I have endeavoured to be precise 
and explicit. Still, I venture to ask her to read my letter of April 
3rd once more. 

“A Girton Girl” starts with the words, “‘‘. II.’s’ difficulty.” 
Now, as a matter of fact, “‘. 11.” is not in any difficulty what- 
ever. Dr. Lodge, Professor Hudson, &c., are in difficulties, I 
think. I certainly am not. She goes on and defines my assumed 
difficulty thus: ‘‘So that if Newton’s third law were true, we 
could have no experience of motion, but as we have experi- 
ence of motion, Newton’s third law cannot be true.” Now, 
there is not one word in anything which I have written which 
supports such a doctrine. I have said over and over again 
that I firmly believe in the truth of Newton’s third law. I also 
firmly believe in motion. What I do not believe is that force is 
the cause of motion. I believe that motion is the cause of motion, 
and that nothing else is. I believe that motion is a cause of force. 
I believe that there is no such thing as an unbalanced force. ‘‘A 
Girton Girl” will see that this confession of faith turns aside 
every argument she has urged against me. 

“Tf then,” she asks, “‘ force be not the cause of motion, what 
is?’ These are not her words, they are the drift of her argument. 
Precisely so. I am endeavouring, and have been endeavouring for 
years, to get this question answered. As for myself, I venture to 
think that I know, but I do not think that the time has yet come 
for setting my views forth at length. I have quite enough on my 
hands as itis. ButI may say this much to guide the thoughts of 
‘* 4 Girton Girl” toward the right road. There isin the universe, as 
we know it, just as much motion now as there was at the beginning; 
no more and no less. Motion is never under any circumstances 
created or destroyed any more than matter is created or ce 
Motion is communicated or transferred. During the period of 
transfer, a stress is set up between the body giving up motion and 
the body accepting it. The movement of the receiving body 
is always in the same direction as that of the expending 
body. When two or more bodies part with motion to a third, 
the third moves in a line which is the resultant of the lines 
and quantities of motion of the other bodies. The art of the 
engineer is—unconsciously to a large extent—exerted in producing 
from matter in motion in various directions matter in motion in 
the direction he requires. For example, the motion of a loco- 
motive engine is derived from the motion of the oxygen gas 
supplied to the furnace. This motion is finally gathered up, so to 
speak, and directed all into one channel ; that is to say, the loco- 
motive careers across country with its load behind it. But a very 
large portion indeed of the motion originally in the oxygen cannot 
be used in this way b it is impossible to turn it into the 
proper direction. The nervous energy of the horse is used to direct 
the motion obtained from the oxygen which he breathes, to the 
drawing of the cart; and the horse by the exercise of the mysterious 
power Will is able to direct this oxygen-derived motion either to 
pull the cart forward or to push it backwards. The link motion 
and the reversing gear of the locomotive are the equivalent of the 
mechanism of reversal by the horse, the nature of the 
action of which no one in the faintest degree comprehends. I do 
not think that in all this I have advanced a single proposition 
which is opposed to known facts. May I express a hope that 
** 4 Girton Girl ” will do me the justice not to consider these few 
sentences as a full and complete exposition of the faith that is in 
me concerning the cause of motion. Perhaps it would be as well 
to say here that I regard “‘ cause of motion” as a very inaccurate 
sentence, because, whatever may have been the original cause of 
motion eons ago, we have nothing to do with it now—at least, mo- 
tion is never caused in the sense of being created now. The motion 
of the cart, for example, is derived from the motion of something 
else, and that in its turn from something else, and so on 
ad infinitum. There is an old Indian saying which bears on this 
point, “‘ A fly cannot buzz without moving the universe.” 

I hope I have said enough to convince “‘ A Girton Girl” that I 
am in no difficulty at all. Iam not in any way puzzled, except to 
understand how it is ible for any one to maintain that all 
forces are balanced, ne next to assert that force can be the cause 
of motion. 

And now, being old enough to be the father of any “Girton 
Girl,” perhaps this particular “Girton Girl” will permit me to ask 
her one or two questions, the mere thinking about which may 
induce more self-reliance on her own part and less faith in every- 
thing that is taught her in the name of science. Will she tell me 
why she believes, as she evidently does believe, that force is the 
cause of motion? and secondly, why does she believe that motion 
can balance a force? Why, in other words, should the weight and 
motion of the cart balance the pull of the horse. I never yet saw 
in print, or heard, any satisfactory attempt made to explain why 
motion should balance force. Nothing but force can balance force. 
Motion and force are incongruous. We might as well assert that 
by putting knowledge of a dead language and a reputation for 
accuracy into one scale, we could balance a pound of lead in the 
opposite scale. ‘“‘ A Girton Girl’s” reasons for holding a contrary 
opinion I shall watch for with great interest. I held the same 
opinion long after I was her age, and I boldly confess that I so 
held it because I was taught that it was afact. Unfortunately, 
too many scientific beliefs rest on no firmer foundation. 

Finally, I can assure ‘‘ A Girton Girl” that Sir Isaac Newton is 
perfectly clear and explicit. He says as plainly as it can be said, 
that just as much as the horse pulls the cart one way, the cart 
pulls the horse the other way. Here are his ise words copied 
from page 16 of my edition of the “‘ Principia ”:—‘“‘ Actioni con- 
trarium semper et zequalem esse reactionem, sive corporum duorum 
actiones in se mutuo semper esse zquales et in partes contrarias 
dirige.” That is his enunciation of the third law; and to illustrate 
his meaning he goes on :—“‘ Si equus lapidem funi allegatum trahit, 
retrahitur etiam et equus (ut ita dicam) zqualiter in lapidem.” 
“A Girton Girl” will not want me to translate this for her. 
When Newton used the word pull, he meant pull just as a sailor 
means it. 

If “A Girton Girl” will take heart of grace; abandon for ever the 
notion that force is the cause of motion; believe implicitly in Sir Isaac 
Newton ; hold that there is no reason why a thing previously at 
rest now moves save the motion of something else ; substitute for 
energy the word motion, and write “‘ the conservation of motion” 
the “‘ waste of motion,” &c., I can promise her that molecular 
science, the world in which we live—nay, the very universe itself— 
the phenomena around us, all will possess for her new and untold 


gbarme,” In this view, and in this alone, lies the key to the 














mysteries which crowd around us on every side. The door to 
them can never be opened by men who, teaching youth, maintain 
such an impossible thesis as ‘‘ Forces cannot exist unbalanced, but 
force is the cause of motion.” "6. i.” 
London, May 11th. 


Srr,—I have followed the correspondence on this subject with 
surprise, not only because of the confusion of words, but chiefly 
because of the evident confusion and vagueness of ideas on this 
subject. Some of your correspondents are evidently under the 
impression that as Newton is dead there is nobody who can explain 
the third law. If that were so, why not start afresh and make the 
necessary experiments? They are certainly not difficult. All that 
is necessary is that the experimenter should — against an object 
or pull at it. He will find that pressure and resistance are eq 
and opposed to each other, and that a pull and its resistance are 
equal and opposed to each other, no matter whether the objects are 
as stationary as a rock or as free to move as a vessel in stationary 
water. In order to investigate the question of action and reaction, 
the operator should get on board of one vessel and attach a ro} 
to another vessel and pull it. At very low s s there will 
almost no external resistance. It will then found that the 
action of the pull is proportionate to its duration. The result of 
such an action is called momentum: p ¢ = m, v) = myo 
Here p = intensity of pull, ¢ = time of action, m, and m. = masses 
of vessels, 7, and v = velocities acqui by the vessels. The 
influence of the mass is dealt with by the other laws. The pull 
can also act through a certain distance of space. The result of 
this action is called work or energy. It is also proportionate to 
the distance traversed by the pull. If in the above example the 
initial velocities equal nought, then after an interval of time ¢, one 


vessel will have travelled a distance /! = pe yl = pe : 
The work will be found to be— F 2 
%=ph= m 0 = pl, = my Lal 
2 ~ 3 


If this is true, then there can be no doubt that pressure and resist- 
ance, and resistance, action and reaction, are equal and 
op to each other in direction. 

Your correspondent, ‘‘ Girton Girl,” reminds me of a conversa- 
tion I had on this subject with a very accomplished lady, who even 
ventured to read through Kant and Schopenhauer. Her conten- 
tion was that it was not necessary to take off an overcoat or put 
aside any weight which one might be carrying while being weighed. 
Her argument, which completely silenced me, was, ‘‘ Then why do 
the "bus companies require that ‘all children except infants in arms 
must be paid for?’” C, E. STROMEYER. 

London, May 11th. 





Sir,—The principle of Newton’s third law seems to me so 
exceedingly simple that it is a wonder how so many find any diffi- 
culty in reconciling it with the production of motion. Action and 
reaction are — Action, which we will call A, means the force 
that is exe: by one body either on itself or on some other body; 
the latter is that salanioaliy under discussion, such as a locomotive 
drawing a train, a drum winding a cage up a mine shaft or truck 
up an incline, or a horse pulling a cart; in each of these it is repre- 
sented by the pull of the 1 tive on the coupling, the pull of 
the drum on the rope connected to the cage or truck, and the pull 
of the horse on the traces. Reaction, which we will call R, means 
the resistance to being pulled of the train, cage, truck, or cart, 
which resistance is exerted on the coupling, rope, or traces. A=R. 

Now, the question which so many cannot understand is, if these 
are equal, how, then, does one move the other? R is made up of 
three different forms of resistance, as follows:—(1) Friction— 
which also includes any portion of power that may be converted 
into heat; this we cali F. (2) Gravity, which we call G; this 
does not exist when working ona level. (3) Inertia, or the pro- 
perty of all bodies to resist change of motion, which we IL 

e force that is required to overcome this inertia is stored-up 
force, and is always given up again by the time the body stops. 
Therefore, F+G+I=R=A. 

First, let us consider what force is required to overcome this 

inertia. To a weight through 16°09445ft. in one second 

uires a pull equal to that weight, as this is the force of gravity, 
and a pull of 1lb., therefore, during one second absorbs 16°09445 
foot-pounds of energy, and this amount is stored up to be given 
out at future time. It is also, I think, clear that } Ib. will pull 
16°09445 lb. through 1ft., and in this we have a basis of calculation. 
Take the case of winding a truck up an incline—I will omit friction 
and weight of the ropes as it would only complicate matters—sa; 
the incline is 1 in 8, the truck weighs 1 ton or 2240 lb, and the strain 
on the rope 1000 and the frictional resistance 50 lb. to the ton—this 
oo increases with the speed, but if we reckon it constant— 

en— 





50 
% x 2240 = 280 
670 


F= 
A=100R= {= 


1000 
The only force that gives motion is the670lb., andas before mentioned, 
Lb. will move 1609445 through 1ft.; therefore, sxe 


4°814, the distance moved through in one second, and 670 x 16°09445= 
4°814 x 2240=10,783 foot-pounds of stored-up force at the end of 
one seco! Now, if the power is taken off, this will cause the 
truck to run up the incline oS or 32ft. During the next 
second the energy imparted will be the same, but it will draw the 
truck a times the distance. ere the increase of 
momentum been constant the velocity will be the distance 
moved through x2, and the stored-up force in any moving body in 
foot-pounds = velocity_in feet per_second weight of body in 





pounds, 

With regard to the tug of war, Newton did not say that the 
resistance on the ground was the same, andit is not, as this is onl: 
the frictional resistance. The pull on the rope is the same in bot 
directions. It often takes more power to start anything than it 
does to move it afterwards than that required to overcome the 
inertia. The reason of this is that when a truck stops, the wheels 
settle in any slight inequality in the rails, and in starting the 
wheels have to be pulled out of these depressions, or there may be 
dirt or dust which the wheel has to go over. As soon as the truck 

acquired some momentum any inequality in the rails does not 
absorb power, as it gains the power in going down hill that it gives 
out when coming up. 8. EDDINGTON. 

60, Queen Victoria-street, E.C., 

May 14th. 


THE COST OF WORKING HYDRAULIC LIFTS. 

S1r,—I have not criticised, nor do I intend to criticise, the 
American lift. The American Company, for reasons which are 
easily intelligible, prefers to supply machinery for working at pres- 
sures with which it is accustomed to deal. Steam lifts for pas- 
senger use were oa abandoned in England twenty years 
ago in favour of low-pressure hydraulic lifts worked from tanks. 
When America began to advocate low-pressure lifts the use of this 
system with us was being superseded by high-pressure lifts. The 
success of the public hydraulic power supply in London has given 
a great impetus to this movement. 

I take it from the American Company’s letter that it was about 


Y | elevating the centre of the bridge would be by a series of hy 


the American Com; wore | high-pressure lifts which have been 
at work in London for about fourteen years, which, I believe, have 
never undergone material repair or stoppage. Sir Wm. Armstrong, 
the founder of the high-pressure system could no doubt furni 
instances extending over thirty years. 

I sup) the American Company places the tanks it uses as high 
as possible. Why should 160ft. head be desirable and 1600ft. dis- 
astrous? Many low-pressure lifts worked from tanks in London 
have already been converted to take power direct from the high- 
pressure mains. There is no peculiarity in the details of the con- 
struction of the American lift which will save it from the same 
fate as other lifts worked on the same system of low-pressure—a 
system, as compared with high-pressure, involving the use of large 
cylinders, tanks, and pipes, and from ten to twenty times the 
quantity of water to do the same amount of work, whether the 
tanks are filled by pumps or from the ordi water mains, 

This discussion has arisen in consequence of the American Com- 
pany having issued a statement of relative cost of working which 
was very adverse to the use of the ne eer power and was quite 
contrary to the facts. It would be unfortunate, both from a private 
and public point of view, if owners of property in consequence of 
such incorrect estimates coming before them were to regard un- 
favourably the hydraulic power, which is in all respects, mechani- 


cally, economically, and financially, a sound and reliable system, 
Palace-chambers, 9, Bridge-street, E. B, ELLINcTon, 
Westminster, May 11th. 





THE TOWER BRIDGE. : 

Sir,—It will be greatly to be regretted if, after the Tower Bridge 
has been erected at an enormous cost, we should find too late it is 
not exactly what is required, either in design or general utility. 
No reasonable objection can i to your suggestion that 
desi should be invited and carefully considered, before it is 
decided what the structure shall be. Nor need the carrying out of 
such a proposal necessarily take the work out of the hands of the 
City Engineer, provided, «@ priori, it be understood the Corpora- 
tion reserves to itself the right of employing its own officers, 
wholly or in part. It is of the first importance that, where cost}; 
and permanent structures are concerned, there should be suc 
wisdom displayed that our successors ma‘ fairly point to them 
with pride and say, ‘‘ This did our fathers for us.’ 

I am tempted to trespass on your courtesy to explain my idea 
of a bridge, which I venture to think would meet the requirements 
of convenience, expense, and ornament. The annexed sketch, 
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although rough and unfinished, as is also m pe poo will 
convey more than any condensed form of words I could use. My 
suggestion is that the most convenient and rapid — = 

Q 
rams working within the hollow piers AB. Of these rams there 
should be such a number that only half would be necessary for 
raising the bridge centre. the others being reserved for use in case 
of the first-named getting out of order or needing repair. 

Of the = eng power needed, and of the amount of power 
recovered when the bridge is being lowered, as well as other details, 
it is not necessary to enter into here, for are they not matters 
rather for the display of skilful engineering ? 

, Brixton-road, 8.W., 
May 11th. 


W. Davey BENNETT. 


DEEP WATER DOCKS AT TILBURY. 

Srr,—Like your correspondent ‘‘ W. X. Y.,” I think that draw- 
ings of the principal works in connection with this magnificent 
undertaking would be of great value to many engi . I visited 
the works recently, and was struck with their extent and diffi- 
culties. With your permission, I should like to draw attention to 
one or two matters which came under my notice. In the execution 
of the lock and the two graving docks, the side walls were con- 
structed to their full height before the inverts or cills were com- 
menced ; this differs from the usual method of constructing such 
works, and it occurred to me that the course followed renders the 
work liable to unequal settlement, and consequently risk of leakages. 
I cannot say I was favourably impressed with the quality of the 
concrete which I saw being executed. Some of the material— 
Thames ballast—was very dirty; it was being mixed by hand, and 
was only turned over once dry and once wet. The proportion, I 
believe, is usually 10 to 1, and the dock walls below water-line are 
faced with a thin coat of 3 to 1 concrete. I have frequently seen 

wage | satisfactory faces on concrete walls for harbours and 
locks obtained by the aT concrete used in the wall, the pro- 
roportion being 7 to 1. The face batter of the dock walls—1 in 20, 
4 believe—is much steeper than usual, and is a d ure in the 
right direction. The side of an ocean steamer’s hull is battered in 
the opposite direction to the face of the wall, so that before the 
bilge catches the face of the wall the rail is closer to coping when 
the batter is small. ing the excavation in the middle of the 
dock standing in some parts with an almost vertical face, I could 
not understand why the sloped sides of basin were being made so 
the ponent f the work to be ll 
e arrangement of the works appears very we 
designed, the distribution of quays and water space being apparently 
wellconsidered. The steamship ef of Rome could swing easily in 
the main dock, and then be berthed in either of the three branch 
docks, Another notable feature is that in each of the branch docks 
the import trade is confined to one side and the export to the other, 
so that after a vessel has discharged cargo she has simply to haul 
across the branch dock to load outwards. 

Your correspondent, ‘‘ W. X. Y.,” refers to the position of the 
two graving docks. I understand one reason for placing them where 
they are is that in the event of an accident occurring to the Jock, 
or any repairs being required to the gates, &., the lock oan be 





six years ago that Messrs. Otis Bros., their New York corresponding 
house, issued a circular stating that they were at last convinced that 
hydraulic lifts were as good, if not better, than steam lifts, It 
would be interesting to watch the future development of their 
opinion, Six years is not a very long experience. | could show 





pumped out, and the graving docks as substitutes. Another 
advantage in having them where they are, is that vessels can be 
received from either the tidal basin or the dock, Altogether these 
works are of great interest to engineers connected with dock works, 
May 12th, FORTH, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN,.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC,—A, TwiztMevER, Bookseller. 

NEW YORK.—Tue Witimer and Rogers News Company, 
81, Beekman-street. 








PUBLISHER'S NOTIOE. 


*," With this week’s number is issued as a Supplement, a Two- 
Page Engraving of a Compound Locomotive, with Patent Starting 


Gear, for the Great Eastern Railway. Every as issued by 
the ‘Publisher contains this Supplement, and pe: 2A are re- 
quested to notify the fact should they not receive it. 











TO CORRESPONDENTS. 


“,* All letters intended for insertion in THE ENGINEER, Or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

G. B. 8. (Frodsham).— Write to the Secretary, Cannon-street Hotel. 

B. M. anp Co.—Messrs. Johnson and Mathey, Hatton-garden, supply 
platinum stills. 

B. A. T.—The arrangement for overhead cranes which you shaw is quite 

satisfactory. We presuie that you have calculated the strains and settled 
the dimensions you. have adopted aceordingly. 

Erratum.—The paper On Petroleum as a Fuel,” an abstract of which 
appeared in our last impression, p. 351, was read before the University 
College Engineering Society, and not before the King’s College Engineering 
Society, as stated, 





MILROY’S EXCAVATOR. 
(To the Editor of The Engineer.) 


Srr,—Can any of your readers furnish me with names of the makers 
of Milroy’s excavators? G. L. Cc, 
London, May 12th. 





HARTZ METAL. 
(To the Editor of The Engineer.) 
Srr,—Can any reader favour me with the address of the agent in this 
— od Hartz's anti-friction metal? LUBRICANT. 
ay 13th, 





TRADE PROFITS. 
(To the Editor of The Engineer.) 

Sin,—Will any of your readers tell me what is the usual trade practice 
in estimating profits? Is the percentage estimated on the or the 
net profit; on the sum paid by the purchaser, or on that paid by the 
seller? For heey oe a portable engine costs me, say, £200, including all 
charges of every kind—rent, taxes, gas, insurance, &c. I sell it for £300. 
What is my profit? Is it 50 od cent. or 33} per cent.? What is the 
custom of trade in this respect ? X. Y. 

Southwark, May 13th. 





SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. -. £0 lds, 6d. 
Yearly (including two double numbers) .. -- £1 9. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk ENGINEER Volume, price 2s. 6d. each. 

A complete set of Tue ENGincer can ve had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
recei at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 

iptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Igium, Brazil, British 
Columbia, British Guiana, Can: = of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
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Lahey poenante, ore Tasmania, Turkey, United States 

est Coast of ica, West Indies, Cyprus, £1 lés. China, Ja: 
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MEETINGS NEXT WEEK. 

Tae InstiTuTIon oF Crvit EnoingErs.—Tuesday, May 19th, at 8 p.m.: 
Ordinary meeting. Paper to be discussed, “The Signalling of the 
London and North-Western Railway,” by Mr. A. M. Thompson, 

M. Inst. C.E. Papers to be read, time permitting : (1) 

of the Indicator and the Errors in Indicator Deereme,” by Professor 
Osborne Reynolds, F.R.S., M. Inst. C.E. (2) ‘Experiments on the 
Steam Engine Indicator,” by Mr. A. W. Brightmore, B.Sc., Stud. Inst. 
C.E. The President's conversazione will be held, by permission of the 
Executive Council, in the International Inventions Exhibition, South 
Kensington, on Friday, June 5th, from 9 to 12 p.m. 

Enorneerino Society, Kino’s Cottecr, Lonpon.—Thursday, May 21st, 
at 4p.m.: Paper to be read by Mr. Bouton ‘On the Construction of 
Locomotives,” 

CLEVELAND INSTITUTION OF ENGINEERS. — Monday, May 18th, at 
8 p.m.: Elections since last meeting. ion * On Telpher Lines, or 
the Transport of Goods on Aerial Tramways with the Aid of Electricity,” 
—_ paper read at the last meeting by Professor Fleeming Jenkin, 
LL.D., F.R.8., Edinburgh, who will be present and take in the 
discussion. Paper ‘On Modern Practice in Slide Valves,” Mr. Tom 
Westgarth, Middlesbrough. Paper ‘On the Manipulation of Heavy 
Forgings,” by Mr. T, Putnam, Darlington. 

CremicaL Sociery.—Th 
Method for Determining 
Thomson, M.A., B.Sc, ‘ 
by Mr. V. 8. Veley. 


ursday, May 2ist, at 8 p.m.: “ Calorimetric 
Small Quantities of Iron,” by Mr. Andrew 
On Some Compounds of Calcium and Sulphur,” 


RoyaL METEOROLOGICAL Socrety.—Wednesday, May 20th, at 7 p.m., 
the following popes will be read:—‘‘The Temperature Zones of the 
Earth in Connection with its Biological Conditions,” by Dr. W. Képpen, 
Hon, ,Mem. R. Met. Soc. ‘Velocities of Winds and their Measure- 
ment,” by Lieut.-Colonel H. 8. Knight, F.R. Met. Soc., F.R.A.S, “Note 
on Mr. C, Harding’s Paper on Wind Velocities,” by Dr. W. Képpen, Hon, 
Mem. R. Met. Soc. ‘Note on a Peculiar Form of Auroral Cloud Seen in 
Northamptonshire, March 1st, 1885,” by Rev. James Davis. 
IETY OF ARTS.—Monday, May 18th, at 8 p.m.: Cantor Lectures. 
Manufacture of Toilet Soaps,” Mr. C. R. Alder Wright, 
esol oo a oe care ot spirit-made trans- 
soaps—machinery and appliances emplo in the preparation of 
and tablets—cu' and sha squirting, cold aah hot—stamp- 
ing and drying—valuation of toilet soaps by chemical analysis—consti- 
tuents often admixed, objectionable and otherwise—discussions of analy- 
tical methods for the determination af free alkali, and recent researches 
thereon—hydrolysis of oneun in cantact with water —classification of 
toilet soaps in accordance with the results of chemical analys' ysis 
of various British and continental soaps, and discussions of their general 


Soc: 
“The 





Section. ‘‘ New Britain and the Adjacent Islands,” by Mr. Wilfred 
Powell. Sir Francis Dillon Bell, K.0.M.G., will ©. Wednesday, 
May 20th, at 8 p.m,: Twenty- 0 ee! “The American 
Oiland Gas-fields,” by Professor James Dewar, M.A., F, 








DEATH. 
On the 8th nst., at Glasgow, Mr. Rozert D. Napier, of Messrs, Napier 
Brothers, Hyde’ Park-street. 
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DR, PERCY’S ADDRESS, 

Sm Henry Bessemer said, on Thursday week, that 
Dr. Percy’s presidential address to the members of the 
Iron and Steel Institute “was one of the most splendid 
ever delivered from the chair which Dr. Percy occupied,” 
and we are disposed to think that this was not an 
exaggerated estimate of its value. We have given a 
tolerably full abstract of it in another page, but we make 
no apology for referring again to it here. Dr. Percy spoke 
as a man ing that authority which knowledge con- 
fers; and Re succeeded in no ordinary degree in combining 
sound science with practice, while he indicated in precise 
language the nature of some of the more recondite problems 
which surround the metallurgist and demand solution. 
Nothing in the address, perhaps, deserves more admira- 
tion than the manner in which it deals with technical 
education. Dr, Percy is very far indeed from thinking 
that technical education can work the miracles which some 
would have us believe it is capable of accomplishing. 
There can, of course, be no manner of doubt that technical 
education, like all education, is a good thing; but it is not 
a ey thing in the abstract. A man need not necessarily 
either be more moral, or better off pecuniarily, because 
he is very highly educated, than he would have been 
if he had never been educated at all ; and a great deal of 
most useful work is done by men who are entirely desti- 
tute of technical education, and who would be in no sense 
or way the better of it. Dr. Percy defines technical 
education as special instruction adapted to special artificers 
in addition to what they can acquire in the ordinary prac- 
tice of their respective arts. “OOF the advantage of such 
instruction to many of our artificers there cannot, I pre- 
sume, be two opinions. But, on the other hand, I contend 
that there is a large number of artisans who will not be 
rendered more competent by instruction of that kind. In 
support of this contention let me adduce file-cutters by 
way of example, and others whose sole industrial work is 
the performance of one and the same mechanical operation. 
It would, I think, puzzle some of those gentlemen who 
talk so glibly and profusely about technical education to 
suggest an improvement in that of the file-cutter. Let 
him be saturated with knowledge of all the mysteries of 
iron and steel, and he cértainly would not in consequence 
become a more skilful artificer, any more than would a 
sculptor by being informed that the marble on which he 
operates is com of carbonic acid and lime. Never- 
theless, if our file-cutters and others desire special scientific 
instruction in iron and steel-craft, no one can reasonably 
object to their having it.” This seems to us to be very 
good and sound common sense. We may push Dr. Percy’s 
argument a little further, and ask those who blindly advo- 
cate technical education as the greatest possible benefit that 
can be bestowed on what are known by a curious figure of 
speech as the “working classes”—as though lawyers, physi- 
cians, soldiers, engineers, never did any work—to pointout the 
results which have been achieved in this country by the 
spread of technical education within the last twenty years. 
It should never be forgotten that nearly everything great 
that has been initiated—in engineering, at all events—has 
been broughtabout by men whose technical education, in the 
South Kensingtonian sense of the word, wassimply miserable. 
It is even doubtful at this moment if any man of pure 
science has accomplished anything of moment which proved 
of great use to the human race. We are indebted for the 
steam engine in all its forms to unlettered men. The 
telephone, the electric light, the telegraph, to say nothin 
of the great mass of our manufacturing and metallurgi 
operations, have all been originated by men of no technical 

ucation at all, in the modern sense of the word; and 
while we admit that certain men who possess special 
knowledge have applied that with success to certain pro- 
cesses, we hold that not only are such cases exceptional, 
but that men who did not this knowledge have 
done yet more remarkable things. The Bessemer process, 
for example, was devised by Mr. Bessemer when he knew 
nothing of any moment concerning iron and steel. He 
knew that cast iron had the carbon burned out of 
it by passing ie og through it—that was all; and it 
occurred to him that this might be done by blowing air 
through the molten metal. The history of his failures and 
successes need not be written here. Messrs. Gilchrist, 
Thomas, Snelus, and Riley devised the basic process of 
steel making, no doubt, as a result of profound chemical 
knowledge. But the invention of the puddling furnace 
was a greater work, considering the then state of the art 
of iron making, than the invention of the basic process. 
We could go on at t length to show how much has 
been done long before technical education was heard of, 
and how comparatively little has been done since; but it 
is not necessary. To the end of time the few must direct 
the operations of the many, and so long as the few have 
a sufficient store of knowledge they will control the manu- 
facturing power of a nation, and represent its skill and 
mental oy: Technical education is a useful and good 
thing if properly directed ; but the tendency in the present 
day is to exalt it far above the position it ought to hold in 
the national estimation; and to pin our faith on it as a 
means of restoring the trade prosperity of Great Britain is 
to be betrayed into a great folly. Like most thin 
technical education has its value, Let us follow Dr. 
Percy’s advice and not ovey-estimate that value. ' 

Leaving social problems, Dr. Percy dealt at length with 








those presented in abundance by the behaviour of the 
metals used in the arts. Some of these are very curious 
and interesting. Thus, for example, iron and steel, no 
doubt have their strength greatly increased by cold rolling. 
It is a remarkable fact that the metal thus condensed has 
a less specific gravity than the metal not so treated. 
Speaking of the molecular changes brought about, Dr. 
Percy said:—“These molecules are bound together by 
what is termed the force of cohesion, which is a mere 
statement of the fact of their sticking together; but how 
comes it that that force should be increased by mechanical 
treatment which, @ priori, might be supposed would tend 
in greater or less degree to produce disaggregation? It is 
stated that cold rolling has been found to increase the 
tensile strength of bar iron by as much as 50 per cent. 
How comes it, moreover, that less force is required to tear 
the molecules asunder when it is concussive and not 
ual? Those are questions which furnish substantial 
ood for reflection, but will not, I fancy, admit of easy 
solution.” Dr. Percy might have gone further, and called 
attention to Mr. Hughes’ experiments, according to which 
every molecule of iron in a _ bar is capable of being 
revolved on its axis by the influence of a small magnet. 
Magnetically, indeed, a bar of soft iron is not so stable as 
a rope of sand. What, we may ask, is the reason that 
molecule clings to molecule? Is not this clinging the 
result of a force entirely external to the molecule? ese 
and many other questions such as these make no small 
claim on the attention of the thoughtful metallurgist. 

While dealing with questions concerning the strength of 
iron and steel, it may be worth while to digress for a 
moment to direct attention to Mr. Wicksteed’s remarkable 
improvement in testing machines, described and illus- 
trated in our last impression. Now, for the first time, the 
metal tested records its own behaviour, It is worthy of 
note that the strength of a bar of tough steel depends 
much more on its power of resisting compression than 
appears at first sight to be the case. It must be remem- 
bered that when we are speaking of the breaking strai of 
such and such a metal being, say, 30 tons on the square inch, 
we are saying what is, in one sense, not the fact. The real 
strength of such a metal is probably considerably over 
40 tons per square inch section of contracted area. As the 
strain is applied, the bar, after a time, begins to become 
smaller and smaller in some part of its length; and one 
of the reasons why hard bars have a greater apparent 
tensile strength than soft bars is that they resist the strain 
tending to cause a reduction of diameter. Thus very 
soft and very hard bars will sometimes be found to be 
almost identical in strength, if the fractured area is used 
as the divisor—a circumstance to which not nearly sufti- 
cient attention has yet been paid. 

Dr. Percy seems to ess a special instinct which 
guides him in putting before his hearers subjects which 
will give them matter for thought, or statements of 
facts likely to interest them. Referring at some length to 
the injury supposed to be done by often heating iron to a 
welding heat, he cited Colonel Dyer’s experiments made 
at Woolwich Gun Factories, which proved that iron might 
be heated four times to a welding heat, and kept at that 
temperature for three hours each time, without injuring 
it in the smallest degree. The special object of these 
experiments was to ascertain if the internal portion of the 
large gun forgings would be likely to be injured: by 
repeated re-heatings to a welding heat, though well 
hammered each time on the exterior. So much is being 
heard just now of hydraulic forging machinery, that 
we see with much pleasure that Dr. Percy has given 
credit where credit is due, as shown by the following pas- 
sage :—“ The forging of iron and steel by hydraulic pres- 
sure was first introduced and practised many years ago by 
Mr. Haswell, who at that time and till recently carried on 
engineering works at Vienna. He had been a pupil of 
Sir William Fairbairn, as the latter himself informed me, 
There were beautiful drawings of Mr. Haswell’s hydraulic 
forge hammer, as it was called, in the Austrian depart- 
ment of the International Exhibition in London in 1862, 
and carefully executed engravings of it in the catalogue of 
articles sent to the Exhibition by the Austrian Society of 
State Railways. The hammer was patented in this og 
No doubt many engineers who visited the Vienna Exhi- 
bition in 1873 had opportunities afforded them of seeing 
the Haswell press at work at the locomotive shops of the 
Stadts Bahn, of which Mr. Haswell = then, ong — 
many years subsequently, manager. ey might have 
pang pirate weet at Hi and boss, all welded 
together in about fifteen seconds; and axle-boxes and cross- 
heads for locomotives, of wrought iron, made at the rate 
of about thirty an hour, so true that not much more than 
one-eighth of an inch had to be planed off. The machine 
is not really a hammer, but a squeezer, capable of putting 
on a strain of about 1500 tons. <A billet of white hot iron 
is thrown into a mould, the top die is brought down on it, 
and in less than five seconds the soft iron has filled every 
cranny of the mould, and a complete crosshead, axle- 
box, &c., is ready to be turned out of it. We have 
reproduced elsewhere much of what Dr. Percy had to say 
concerning Whitworth compressed steel, from which we 
green that Dr. Percy holds it to be an excellent material, 

ut not because it is compressed; the compression, in 
fact, in no way affects the density or the soundness of 
the material. If a change is really worked in the metal 
at all it is one of texture, but Dr. Percy did not indicate 
in any way the nature of this change. 

It was not probable that a man of Dr. Percy’s attain- 
ments would pass over in silence the work of the chemist. 
But he spoke of chemists with the same straightforward: 
common sense that marked all his utterances. The 
natural shrewdness of the man, no amount of scientific 
training has been able to obliterate. Science is never to 
him merely of itself. It is only good as it is useful. 
The bald accumulation of facts he treats almost with dis- 
dain. It is not many years, he pointed out, since we 
had to grope about to discover.an analysis of iron ore or of 
pig iron, whereas now we are actually overwhelmed with 
such analyses. We are deluged with percentages «f 
carbon, graphitic or combined, of silicon and manganes@, 











. $86 


THE ENGINEER. 





May 15, 1885. 








of sulphur and phosphorus. We are bewildered by this 
vast accumulation of material, like the traveller in the 
mazes of a primeval American forest. What is now 
wanted is the man to reduce it to law and order, to evolve 
from it principles for our sure guidance. But the problem 
is‘ so intricate and complex that no common brain 
can solve it, and there are yet dozens of questions con- 
nected with iron and steel of which we know next 
to nothing. Who, for example, can tell us what are 
the physical properties of re iron after fusion? 
Who has an accurate knowledge of the perties, 
chemical as well as physical, of compounds B pone iron 
and pure silicon in various proportions? Who can give 
us certain peg oh to the modes of ae of 
manganese, silicon, an osphorus when present together 
in mn iron? Who can par positively and explain 
satisfactorily the modus operand: of manganese in the 
various processes in which it is used by iron and steel 
manufacturers? These are not questions of pure science. 
There is not one of them the answer to which may not 
be of the very greatest importance to the iron and steel 
trade of this country. Take, for example, the relations of 
phosphorus to pig iron. It is believed that at one stage in 
a Bessemer blow, nearly the whole of the phosphorus goes 
out of the iron into the slag, but that as the process is 
Shenae thas — by us iron. It : been 
pro t the slag shoul rawn off at the proper 
time, and the fay fom continued. This is, we ae td 


stand, one feature of the Clapp-Griffith about 
which a good deal is being heard. It will be seen ata 


glance that a thorough knowledge of the relations of 
sulphur, iron, and phosphorus are of the most vital 
importance to the iron maker. We cannot think that Dr. 
Percy attached too much weight to the necessity which 
now exists for condensing and reducing to form the 
information which has been collected. fe is with the 
more pleasure we receive the announcement that he is 
about presently to bring out a new edition of his well- 
known treatise on iron and steel. The first edition was 
written twenty-one years , and so much has been 
effected since, that a new cdition has become almcst a 
necessity. 


ENGINEERS IN THE NAVY. 


A GENERAL sketch of the engineering department of the 
Royal Navy may not be out of place at a time when the 
engineers of the mercantile marine may be invited to offer 
the country their services, as stated by Sir Thomas 
Brassey's speech on the Navy Estimates. The engineers 
of the Navy have had a considerable amount of trouble 
and neglect to go through before they obtained for their 
class anything approaching a fair recognition. It is not 
sO many years since instead of the device of the crown 
and anchor there was a raised side elevation of the 
old-fashioned side lever engine on the uniform button. In 
those days engineers in the Navy were neither fish, flesh, 
or fowl, or anybody’s children; in fact, they were worse 
off than are the engine-room artificers of the present day, 
and their position is bad enough. However, when it 
became apparent to their Lordships of the Admiralty— 
impede the progress of steam as they would—that the days 
of “’bout ship” were, for all practical purposes, at an end, 
it was determined, though they did and do stick to their 
royal yards and topgallant masts, it is said “as a gymna- 
sium for the maintenance of the health of the crew,” that 
unless they trained their own engineers they would be at 
the mercy of the profession, as they are now in regard to 
the medical branch. A system of entering boys, to be 
trained as engineers afloat, was introduced; but it was soon 
found that they could not train efficient engineers on board 
ship. The boys were then transferred to the dockyards, 
where they were through the various workshops. 
This was the heginning of what came to be called or 
known as the “engineer student’s system.” This class 
was entered at the dockyards from among the sons of the 
dockyard artisans, warrant and petty officers of the Navy 
and marines, and from Greenwich School. They served 
for five or seven years; received 8s. per week the first 
year, increasing to 24s. per week in the last year of their 
a paces 5 During the time they were employed in 

e dockyards they were required to attend school two 
afternoons and three evenings a week, books, stationery, 
&c., being found. They went through the engine-fitting, 
pattern-making, boiler-making, smithing, and moulding 
shops. When they had finished their time they were 
examined, and, if they passed, received appointments as 
acting assistant engineers in the Navy. The first two or 
three who headed the list at the examinations were selected 
for study at the School of Science and Art, South Ken- 
sington, where they spent a couple of terms, receiving 
their pay as acting assistant engineers, after which they 
entered the Navy, and were eligible for appointments in 
the dockyards and at the Admiralty. Some of them are 
the present chief engineers and chief assistants at the 
dockyards, as are also the engineer instructors at the 
Greenwich College. 

When Greenwich College was established, instead of the 
few best of the students being sent to South Kensington, 
the whole of them, as they obtained their appointments as 
—— engineers, were sent to Greenwich College, 
and the two best of each batch were allowed to remain two 
terms longer, and, as before, became eligible for home ap- 
pointments ; also their promotion to be chief engineers was 
certain after ten or thirteen years’ service, independent of 
the seniority list. Therefore it will be seen, from the time 
and money spent on the training of naval engineers, they 
ought to be efficient. The old school of engineers, who 
may be said to have made the Navy for engineers what it 
is, are nearly all retired; so that for the most part all the 
officers now serving in the Navy entered and were trained 
under the engineer student system. Of the engineers who 
joined the Navy in 1878 from the mercantile marine there 
are only twelve left, and being entered as engineers for tem- 
porary service, they were not entitled to the same prospects 
as their brethren on the permanent list. Having nothing to 
look forward to, the greater part of them resigned their ap- 
pointments, About six years ago another change was insti- 





tuted. H.M.S. Marlborough, an old-fashioned wooden ship, 
was fitted up at Portsmouth Dockyard as a training school 
for engineer students. She is in reality the home of the 
students while they are in the dockyards; before this they 
lived outside, now they can a the yard by permission, 
and being always in uniform, they cannot passthe gates with- 
out it. At the same time that the Marlborough scheme 
came into operation, advertisements ap) in the leading 
papers of the large towns, where they n to hold yearly 
examinations, and in portion as these advanta 

become known, so the boys came from all parts of the 


——. 
e rank of engineers in the Navy at the present time 
is: assistant engineer, engineer, chief engineer, inspector 
of machinery, and chief inspector ; their respective rela- 
tive rank is sub-lieutenant, lieutenant, commander, and 
captain. In large men-of-war, to which the mercantile 
marine engineer would probably be win on joinin 
the Navy, no person under the rank of lieutenant is entatl 
toa cabin. As an engineer does not rank with a lieutenant 
until he has been eight years in service, he would, on 
joining his ship, find instead of a cabin a hammock to 
sleep in, and a sea chest of the lation size and shape 
for his gear. Portmanteaus, and luggage of that an 
tion have no place in a man-of-war, and would, figuratively 
speaking, be more often found in the “scran bag” than 
where they were left. This “scran bag” is a sort of lost 
luggage office. If any private property is found about the 
ship, or gear that is not in its proper place, it all goes into 
the “scran bag.” A fine of a piece of soap, for washing 
int work, is inflicted on the man who claims his gear. 
ere is only one part of aship which a junior officer 
can reasonably call his own, and that is that portion of the 
deck which is covered by his chest, for, being of fair size 
and extra strong make, it is rather too heavy to be lightly 
knocked about; consequently it is generally to be found 
where it was left. Besides the hammock and chest, the 
engineers have a bath-room and a mess berth; the mess 
berth is the living room, so to speak. 

The expenses of joining the Navy for a short period of 
service would be roughly about £12. This would com- 
prise one suit of uniform and a sea chest, with a few odds 
and ends; and the cost of living, with n expenses 
for other matters, not including wine, would average about 
£4 per month. About seventeen years ago a class called 
“engine-room artificers” was introduced; but their 
numbers were small until a few years since, when they 
were rapidly increased, and the number of engineers 
reduced. This class generally perform the duties of the 
junior engineers of the watch at sea, and in harbour they 
work in the engine and boiler-rooms at their respective 
trades—engine fitting and turning, boiler making, smithing, 
and ag ge In the ships there will be 
generally from six to a dozen artificers, and about the 
same number of leading stokers, many of whom, as well as 
stokers, have the rating of stoker mechanic, and are what 
may be called handy men. 

Before we close this sketch, a few words on the term 
“rank with but after.” For instance, an engineer of tae 
Royal Naval Reserve ranks with but after his respective 
ranks in the Navy. If he should be sent to serve in a ship 
where there is an assistant engineer, and they should be 
both in the same watch; and if the assistant is promoted, 
he becomes senior of the watch, and the senior of course 
becomes the junior of the watch he had charge of, and 
the same in all other matters. 


THE WORK OF THE METROPOLITAN BOARD. 

THE Metropolitan Board is an institution which has 
unquestionably rendered much valuable service to the 
metropolis. During its period of action improvements 
have been effected which would have been impossible had 
the old disjointed system of local government, previously 
existing in London, been perpetuated. A few days ago 
the annual report, in which the doings of the Board are 
recorded, once more made its ap ce. In it there isa 
recognition of the fact that in the opinion of some people 
there is need for a great and sweeping change in respect 
to the manner in which London is governed. “The year 
1884,” says the report, “opened with a general expectation 
that it might possibly be the last in which the local affairs 
of the metropolis would continue to be managed upon the 
system established by the Metropolis Management Act of 
1855.” But the London Government Bill brought forward 
by the Home Secretary was destined to be withdrawn before 
arriving at a second reading, and we are told “it would be 
difficult for any one to foretell the time at which it may be 
possible for ministers again to come before Parliament 
with a proposal to deal with the subject.” A curious hint 
is given as to the mode in which the London Government 
Bill was prepared. The Metropolitan Board can properly 
claim the benefit of experience in the administration of 
the affairs which concern London as a whole. Hence the 
Board may be assumed to be familiar both with the merits 
and defects of the present system. Yet, it is intimated, 
somewhat indirectly, but yet with sufficient clearness, that 
in preparing a scheme of local reform for the metropolis, 
Sir W. Harcourt held himself wholly aloof from the 
Metropolitan Board, and sought neither information nor 
advice at its hands. Such an attitude can only be inter- 

reted as one of antagonism, or, we might say, actual 

ostility. The Home Secretary appears to have a greater 
affection for the Corporation of the City, or even for 
the Vestries and District Boards, than he has for the 
central authority at Spring Gardens. On the other 
hand, the Metropolitan Board announces itself as “cer- 
tainly not antagonistic to reform,” and consequently 
“has ever held its knowledge and experience at the 
service of any minister desirous to inform himself of the 
conditions of the case, with a view to effecting improve- 
ments.” Apparently, Sir W. Harcourt was not so desirous, 
but trusted to his own inspiration, aided by the Municipal 
Reform e. Now we have a promise from the 
Metropolitan that, whether in conjunction with the 
Home Secretary or not, “it will at the proper time be oe 
pared to jm oo its own views of the direction in which 
reform should proceed.” There is too much reason to 





apprehend that Sir W. Harcourt’s Bill would place the 
local affairs of the metropolis at the mercy of Govern- 
ment officials, despite the professed intention to give the 
whole of London the benefit of genuine municipalrule. Un- 
questionably there is a splendid domain to be occupied, and 
power of no ordinary sort to be wielded. London deserves 
the best form of government that can possibly be given to 
it, and the ideal may very readily exceed the reality. The 
Metropolitan tone { is a sare body, but it has done 
some wonderful works. hat might be accomplished 
by a more potent body is a matter of specula- 
tion. Perhaps London might not have streets more 
magnificent than those which have been created 
or are being produced by the present authority. There 
is a splendid embankment on either side of the 
Thames, and it must be acknowledged that the main 
drainage works are admirable specimens of engineering. 
There is something more to be done with the sewage, and 
the Metropolitan Board does not shrink from undertakin 
the enormous enterprise of purifying the huge volume o 
liquid discharged at the main drainage outfalls. We 
suppose there is nothing that London wants, such as a 
municipal body can be expected to supply, which the 
Metropolitan Board would not take in hand. Its duties 
y are exceedingly multifarious, and it might be 
su. that if reform is wanted, it is more in the direc- 
tion of the vestries than the central F 
Considerations as to the government of London con- 
nect themselves inevitably with the actual work of the 
Metropolitan Board, and with its plans and projects rela- 
tive to undertakings lying in the future. The water 
supply is a case in point. Cabinets, Royal Commissions, 
and enuntinets of Parliament have from time to time 
declared that the water supply of London ought to be in 
the hands of a public representative authority. The 
Metropolitan Board stands ready to undertake the duty. 
It covets the possession of the water supply; but the present 
Home Secretary considers that the Board is not properly 
representative of the metropolis, and ought not to be 
entrusted with so important a charge. Hence the new 
municipality is to come first, and the water supply 
is to be dealt with afterwards, As the new govern- 
ing body is evidently a long way off, so a change in 
the administration of the water supply is decidedly 
remote, There is no help for it, except to make the best of 
the present state of thin, But the water supply is a 
growing interest, and the longer the transaction is deferred 
the greater will be the cost when the undertakings have to 
be bought up. In the meantime the water —- are 
treated roughly by the Government, and are looked upon 
with disfavour by the oe wy Board. The daily 
preas is generally ready to find fault, either with the 
supply, or with the price that is charged for it. On the 
whole there is something like war declared against the 
London water companies, and in no respect do they seem 
capable of giving satisfaction. The only streak of light 
consists in the sensible and impartial reports addressed 
monthly to the Local Government by Sir 
Francis Bolton, the official water examiner appointed 
under the Metropolis Water Act of 1871. In the 
annual report of the Metropolitan Board there is no 
recognition of Sir Francis Bolton, and hence we have 
but a partial view of what the companies are doing. For 
instance, it would seem as if the Chelsea Company was 
taking no steps for the introduction of the constant 
supply, whereas, at the commencement of 1884, Sir F. 
Bolton reported that this —— giving a constant 
supply to 3550 houses, and last March the number had 
risen to 4316. The object of the Board is to be in a 
position to take the reins, and hence it has, for the second 
time, brought in a Bill seeking power “to prepare a 
scheme” either for purchasing the present supply or intro- 
ducing another. The chance of carrying such a Bill, in 
the teeth of opposition from Sir W. Harcourt and the 
water companies, is extremely doubtful. Should the 
Metropolitan Board ever get ion of the water 
supply of London, we fear that the task will be found 
rather heavier than the Board will be well able to manage. 
Concerning the gas supply, the Board has a better tale to 
tell than in respect to the water. We referred some time 
ago to the defective lighting power of the gas, as tested 
by the officers of the Board at places where the official 
testing stations failed to exercise their protective influence. 
The subject is dealt with in the annual report, which states 
that in consequence of the representations made to the 
gas referees by the Board, two adaitional testing stations 
have been established. But something more than this has 
been done. A portable photometer has been set on foot, 
and the results obtained with this perambulatory appara- 
tus serve to show that “there are parts of London the 
inhabitants of which do not always get their gas of the 
quality which it was thought had been secured to them by 
Act of Parliament.” How true this is may be inferred 
from the further statement that the gas is “frequently” 
found to be inferior in lighting power to the prescribed 
standard, and sometimes by as much as one candle. But 
as the travelling photometer is an extra-legal instrument, 
these observed deficiencies cannot be made the basis of 
legal proceedings, and the companies escape all forfeiture 
and penalty, The Metropolitan Board, yom assured of 
the accuracy of the observations, wrote to the Board of 
Trade, suggesting that statutory authority should be 
obtained for this mode of testing; but the law remains 
unaltered, and these occasional photometrical tests simpl 
serve the purpose of giving the Board information, which 
is communicated from time to time tothe gas referees. It 
cannot be tolerated that matters shall remain in this state. 
The companiés might be warned aoe ~ —_— 
of r lighting power in all parts’of their district, 
he nt igi to tae the cost of new stations in those 
localities where the portable photometer showed the 
quality of the gas to be defective. : 
At the date of the annual report the Metropolitan 
Board had only just received the second and final report 
of the Royal Commission with reference to the drainage 
outfalls. Hence the Board was not ina gee to place 
on record any observations respecting the opinions ex- 
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pressed by the Commissioners, or with regard to the con- 
clusions arrived at. The deodorising operations carried 
out during the hot weather are briefly described; and it is 
stated that the experiments previously commenced were 
subsequently resumed, to ascertain the best method of 
purifying the sewage at the outfalls, The subject is now 
more fully developed; and proceedings are in progress for 
deodorising the sewage in the coming summer, as also for 
proving on a | scale the value of the precipitating pro- 
cess devised by the Board’s chemist. It is evidently hoped 
that all necessity for carrying the sewage down to the 
estuary of the Thames will be avoided ; and we may expect 
every effort will be made to prove that land filtration can 
be dispensed with. The dis of the sludge is a formid- 
able part of the affair, and how this is to be effected is not 
yet decided. More than one mode is contemplated, and 
experience is requisite before the best method can be 
determined. The Royal Commissioners said: ‘The solid 
matter deposited as sludge can be applied to the raising of 
low-lying lands, or burnt, or dug into land, or carried 
away to sea.” But the partial drying of the sludge, before 
it can be called “solid matter,” will tax the ingenuity of 
the Board’s officers, in addition to the final question of 
its removal, The treatment of the London sewage is an 
arduous problem, only mitigated by the fact that the 
eftluent need not be purified up to the point which would 
be required if it flowed into a river associated with a 
drinking supply and entirely free from the admixture of 
sea-water. Another question affecting the Thames is that 
of preventing the occasional overflow of the river. The 

seems to have been successful in carrying out its 
piecemeal process for the prevention of this evil. Passin, 
on to other topics, we observe that after some years o 
apparent success, the electric light has vanished from the 
Victoria Embankment, and gas is now employed. One 
way and the other, rather more than £1000 was expended 
on the lighting of the Victoria Embankment last year, 
while £200 was the cost of the water used on the way 
and in the ornamental grounds, The new street from 
Tottenham Court-road to Charing-cross is now fairly 
in hand, as also the thoroughfare from Oxford-street to 
Piccadilly-circus, The provision of workmen’s dwellings 
has been the obstacle in the way of constructing these 
streets, and an alteration of the law had to be effected 
before substantial progress could be made. The Artisans’ 
Dwellings Act of 1875 has been another difficulty with 
the Metropolitan Board, two amending Acts being found 
requisite to make this statute a really practical measure. 
Twenty schemes in all have been proceeded with by 
the Board under the Act. Bridges form another 
important element in the Board’s operations, and immense 
benefit has accrued from the general abolition of tolls in 
connection with these structures. Discouraged in all their 
pera efforts, the Board has refrained this session 
rom proposing any scheme of trans-Thames communication 
below London Bridge, except by means of free steam 
ferries, leaving to the Corporation the more ambitious task 
of making a bridge—an undertaking for which the civic 
authorities have prepared a scheme which is not of: the 
most promising order. Parks, commons, and open spaces 
are by the Board to the extent of 1835 acres, 
and London still cries out for “more.” The Fire Brigade 
leads up toa “burning question” in the shape of funds, 
the revenue at the disposal of the Board for the protection 
of the metropolis against the great destroyer of cities being 
obviously inadequate. Perhaps there will be a panic some 
day, and then the question will be settled in haste. 
Tramways, cattle diseases, dairies, cowsheds and milk 
stores, slaughter-houses and noxious trades, the regulation 
of the e in explosive substances, the law with regard 
to petroleum, the protection of infant life, the general 
supervision of streets and buildings, and the enforcement 
of certain conditions with respect to music-halls and 
theatres, are matters comprehended in the duties of the 
Metropolitan Board. This hardworking body has a debt 
of £24,000,000, against which are assets reducing the net 
debt to £16,000,000, and the burden on the rates for the 
present year is rather more than 7id., supplemented by 
the coal and wine duties. There is plenty to be done, and 
much to be spent, by a Board comprising less than fifty 
members, 





SLIDING SCALES IN THE COAL TRADE, 

Wuizst in the Yorkshire coal trade there is a long arda costly 
struggle in progress taking the shape of an endeavour on the part 
of the coalowners to obtain a reduction in the rate of the wages 
paid to the miners in their employ, it is noticeable that without 
ccst and without a struggle the rate of wages in the Durham coal 
trade has been reduced. It is true that on the one hand the 
reduction claimed in South Yorkshire is 10 per cent., and 
that in the county of Durham the sliding scale shows a re- 
duction at the rate of 1} per cent. only, yet that is merely one 
reduction during the currency of the sliding scale. On the 
whole, the scale this time has worked in favour of the employers, 
and naturally so, because the needs of the trade have in 
the direction of a reduction of the cost of production. Thus, in 
the northern coalfield we have—for Northumberland is under a 
similar scale, and the recent results have been similar—a reduc- 
tion in the rate of wages that goes slowly but surely on as the 
selling price of the coal makes it needful; whilst on the other, 
in the Yorkshire coalfield, we have had the spectacle of the 
employers paying a rate of wages above that they could afford, 
according to their own statement, until in the end the needs of 
the times resulted ina demand that has brought about the strike 
that is still in progress, and that must have been very costly to 
both classes, This is a proof of how well fitted the sliding 
scale system is to settle questions of rise or fall in the rates 
of wages, In the Durham coal trade a basis was settled upon 
about six years ago, and that basis has been slightly altered 
since, so that the bargain was merely the determination of the 
rate of w to prices, and the mechanical scale then decided 
on has adjusted ag automatically. When the strike 
has ceased, it may be that influences will be at work that will 


alter prices and relationship of wages; and if this prove to be 
the case, there will arise the need for a settlement that will be 
contended for, and that will also be costly, if the same arbitra- 
ment be sought. It is well, therefore, if the attention of the 
coalowners and miners of Yorkshire can be turned now to the 
method of cheaply settling labour disputes by applying a con- 
stant basis to the fluctuating prices of coal. 





ROBERT D. NAPIER. 

Mr. Rosert D, Napier, senior partner of the firm of Messrs. 
Napier Brothers, mechanical engineers, Glasgow, died somewhat 
suddenly on the 8th instant. That his illness was of short 
duration is shown by the fact that letter from his pen, written 
on the 2nd May, appeared in our issue of last week. He was a 
son of Mr. David Napier, the founder of the great shipbuilding 
and engineering firm of that name, and although his business 
relations have been for many years entirely distinct from those 
of Messrs. Robert Napier and Sons, he inherited much of the 
mechanical ingenuity of his father. It is hardly necessary to 
recall, even at this comparatively distant time since his death, 
the valuable services rendered by David Napier in the initial 
promotion of steam navigation. ese services are well-known 
to our shipbuilders and marine engineers. Mr. David Napier 
constructed the engines for the Rob Roy of 90 tons, this being 
the first steamer that plied between the Clyde and Belfast. 
Her engines were 30-horse power. In 1819 he also placed 
engines of the same capacity in the Talbot, built for him by 
Messrs. Wood, of Port Glasgow ; she was 150 tons, and provided 
steam accommodation between Dublin and Holyhead. From 
1820 onwards the family were intimately connected for a longtime 
with almost every development of the marine engine, and the 
effects of their work did not even cease after the great improve- 
ments of Charles Randolph and John Elder. The steeple 
marine engine was the invention of David Napier, who placed one 
in the steamer Clyde, in 1836. It is interesting to recall these 
facts, because during a great part of the active life of David 
Napier, his son, who has now passed away, was intimately asso- 
ciated with him in all his works. The year after they fitted the 
steeple engine into the Clyde—viz., in 1837—-Mr. David Napier, 
with his sons, Robert D. Napier and Frank Napier, left the 
engineering business in Glasgow, and ed to London, 
where they established works at Millwall, and for a series of 
years they turned out steamers whivh in those days were 

led as performing great feats of speed. Robert D. Napier 
subsequently went to New South Wales, where he took charge 
of the operations for the dredging of Sydney harbour. It was 
while so employed that the idea occurred to him which he 
matured into the “ self-holding brake ”—the mechanical inven- 
tion by which his name is most widely known. Some fifteen 
edrs ago he returned to his native city, and in conjunction with 
his brother, the late John D. Napier, he started the firm of 
the “<self-holding brake” to ships’ 
the manufacture of which has 


Napier Brothers, adaptin 
windlasses and other machines, 
since been carried on by the firm. 

In February, 1871, Mr. Robert D. Napier read an interesting 
paper before the Institution of Engineers and Shipbuilders in 
Scotland, on “An arrangement for Transmitting Power from 
one Machine to another through a Differential Friction Brake.” 
He explained that the brake was made self-holding, or approxi- 
mately so, according to what might be considered the most 
suitable for the kind of machine or the sort of work to be done. 
The first application he proposed of the invention was in the 
form of an arrangement for dispensing with counter-shafting in 
machine shops. He also proposed t> apply the differential brake 
to the driving of rolling mills, more particularly to reversing 
rolling mills, and this has been extensively done. There have 
been numerous other applications of the invention to which it 
is unnecessary to allude. 

The subject of our sketch interested himself deeply with 
mechanical and physical problems, and had not his time been so 
much with the details of his business, the results of 
his studies and experiments might have been more generally 
known. On many occasions, however, Mr. Napier contributed 
letters and papers to this and other scientific journals. He was 
the author of an investigation into the laws attending the flow 
of steam—a work which has been translated into German by 
Professor Fliequer, of Zurich. He read a paper to the Institu- 
tion of Engineers and Shipbuilders in Glasgow, in March, 1879, 
on the “ Flow of Water through Orifices,” the contribution being 
a description of experiments to ascertain the hydraulic pressure 
in or near an orifice in the side of a cistern during the free out- 
flow of water. He began by laying it down that, “if water is 
being discharged through an orifice in the side of a cistern, and 
if the depth of the orifice be small in proportion to the head of 
the water above it, then every particle of the water approaching 
the orifice must be subjected to continuously decreasing pres- 
sures from the adjoining particles.” The question to be 
determined was, what was the pressure in any given position in 
relation to the orifice? And Mr. Napier detailed a series of 
interesting experiments he had made to attain this object. He 
came to the conclusion that the problem of inventing a pressure- 
gauge of very minute size, which shall move along with the 
stream, and enable us to observe at any instant, not only the 
pressure, but the position at which that pressure exists, must 
seem so difficult that it must be given up as hopeless. This, he 
said, would throw us back upon the only other alternative—that 
is to say, to arrange a pressure-gauge which we can apply at any 
point in the stream at right angles to its direction, and which 
will interfere very little with its velocity. This was the problem 
which Mr. Napier succeeded, to a great extent, in solving, and 
his method of doing so is detailed in the paper to which allusion 
has been made. 

From such studies and experiments as these Mr. Napier’s 
mind naturally introduced itself to a contemplation of the laws 
of motion, and it was upon this very subject that he wrote the 
letter which appeared in our issue of Friday last. 

Mr. Napier was sixty-four years of He was most unob- 
trusive in his habits, and highly esteemed by all to whom he 
was known. 








EXAMINATION FOR LOCAL SURVEYORS AND INSPECTORS OF 
NvISANcES.—The Sanitary Institute of Great Britain will hold its 
next examination for local surveyors and inspectors of nuisances 
on Thursday and ——. June 4th and 5th, at the Parkes Museum, 
74a, Margaret-street, W. 

TELEPHONE AND TELEGRAPH WIRES.—The report of the Select 
Committee on Telephone and Telegraph Wires was issued yestei - 
day. It is entirely in favour of the development of telephonic and 

phic communication, and, so far from suggesting restrictions 
in the use of overhead wires, it ag he legal facitities should 
be given for their extension. e Postmaster-General and his 
licensees, the committee think. 
notice, and unless d 
reasonable should be made, to erect any telegraphic line al 
roads, It is further ted that power sh 
the consent of occu; but without that of a lessee or owner, to 
make attachments vate —such consent, however, to 
be limited to the occupier’s le ere should be no go on 
the part of owners or occupiers to prohibit the passing of wires 
over proj ; but such wires must be removed if the premises are 
to be » or some other good cause is shown. Mr. George 
Russell, the chairman of the committee, in his draft report, pro- 
posed to prohibit overhead cables, and to give power to kcal 
authorities to insist, when more than ten wires were carried along 
one line, that they should be taken underground; but the com- 
mittee rejected these proposals, 





THE PROTECTIVE POWER OF ARMOUR PLATES 
AS PROVED IN ACTUAL WARFARE. 

In view of the protest so ee forward by Sir E. J. 
Reed ee other ba mney be men: inst the 
system ado y the Admiralty of leaving a por- 
tion of the hulls of our modern ironclads wholly unpro- 
tected by armour, a brief su of the resistance to 
shot afforded by armour protection in the ironclad actions 
which have been fought up to the present time, may be of 
interest. high. a alr he panty 
engagements only in which ironclads have been opposed 
to armoured and unarmoured ships of war, oe shall 
reserve the subject of “Ironclads versus Forts” for a 
future occasion, omitting in both cases the actions fought 
during the war between the Northern and Southern States 
of America, as both the armour and ordnance employed 
by the contending parties was of too makeshift a character 
to be of lasting importance. 

In their resolve to denude the ends of our modern iron- 
clads of all armour protection, the Admiralty appear'to 
have been governed by the opinion that thin armour 
plating is worthless, Theoretically this assumption ‘is 
correct, and the various experiments at Portsmouth, Shoe- 
buryness, Gavre, Kummersdorf, Amager, Kolpino, Stein- 
feld, Muggiano, &c., apparently give this theory a practical 
backing, which, however, is completely overthrown by the 
experiences of actual warfare, as will presently be shown. It 
is, of course, desirable that the heavy , &c., of our iron- 
clads should be provided with the thickest possible armour 
protection, provided that the efficiency of the veasels as fight- 
ing machines is notthereby impaired. Thequestionnaturally 
arises: “ Are the unarmouréd portions of our latest iron- 
clads so constructed that, if riddled by shell from even the 
worst gun at present afloat, no detriment will ensue to thie 
steering qualities of the vessels?” The answer to this 

uestion 1s obvious: to those who are acquainted with 
EMS. Colossus and her sisters. : 

The Battle of Lissa, fought in July, 1866, by the 
Austrian and Italian fleets, under the respective commands 
of Rear-Admiral Tegetthoff and Admiral Persano, affords 
the first instance of a modern ironclad engagement— 
modern in so far as both parties were in ion of bond 
fide ironclads and of rified ordnance. e Austrian iron- 
clads engaged at Lissa were all armoured along the entire 
extent of their water-lines, the plating ranging from 2in. 
to 5in. in thickness. The a te armament of the 
seven armour-plated ships consisted of 173 guns, seventy- 
four of which were 6in. rifled cast iron Wahrendorf 
breech-loading guns, and the remainder 48-pounder smooth 
bores. The Tealian ironclad fleet numbered twelve vessels, 
four of which were but ee protected at the ends, 
viz., the Re di Hey gon d'Italia, Varese, and Palestro. 
The total number of guns was 248, all rifled, ranging in 
calibre from the 63in. Cavalli breech-loader to the Qin. 
Armstrong muzzle-loader. It is unn to dwell 
further on the events of this battle than to refer to the 

by shot sustained by the respective fleets. The 
official Austrian report says :—“The resistance of the iron- 
clads was not generally put to a very severe test. With 
the exception of the Habsburg and Don Juan, none of the 
armour-clads exhibited shot marks with impressions 


nearly approaching those produced on trial by 48- 
pounder cast iron shot with a charge of 14 lb. of powder, 
at a range of one cable. The greater portion of the pro- 


jectiles struck obliquely, and a single coating of paint 
erally sufficed to render the shot marks invisible. 
veral shots struck the Habsburg below the armour-belt, 
bulging and cracking, but not perforating the wooden hull. 
The Don Juan exhibits the most important shot marks, 
three in number, produced by 3001b. shot, two of which, 
with a penetration of about 4in., are on a level with the 
rts, whilst the third is forward, just below the water- 
e, having penetrated to the extent of nearly 44in. The 
formation of these marks shows that they were caused by 
Yin. rifled shot: The armour-plating stood remarkably 
well, not a single crack being visible on the surface. 
ove The only remaining shot mark of consequence is 
one produced by a 7in. steel projectile, which perforated 
the thin armour of the Ferdinand Max in a slanting 
direction, and remained embedded in the backing.” The 
above extract of the otticial report refers only to the 
effects of the Italian fire on the armoured portions of the 
Austrian ironclads, and it will be observed that even the 
300 Ib. Armstrong shot failed to perforate the 4}in. armour, 
although this projectile is supposed to be capable of pene- 
trating 8in. of iron armour at a range of 500 yards. ~, 
Referring to the Battle: of Lissa, the Times of August 
31st, 1866, observes that the Austrian projectiles had very 
little effect on the Italian a owing chiefly to 
the light calibre of their guns. is does not, however, 
agree with the Austrian report, which says that the great 
loss in killed and wounded sustained by the Italian fleet 
was chiefly due to the fact that the Austrian projectiles 
“struck the edges of the plates near the ports, sending a 
hailstorm of fragments into the interior of the vessels. No 
such splintering occurred with the Austrian plates.” It 
should be observed that the Italian naval authorities, then 
as now, were in favour of hard and brittle armour-plates 
of French manufacture, whilst the Austrians followed the 
Sheffield system of tough armour. Early in the battle the 
Italian ironclad, Re d'Italia, was disabled in her steering 
gear—which was unprotected by armour—and in this 
condition she was rammed and sunk by the Austrian 
flagship, the Ferdinand Max. The loss of the Palestro 
was due to a similar cause; and the Austrian ironclad 
Drache was, in consequence of her superior mancuvring 
qualities, able to pour broadside after broadside of shot 
and shell into her unarmoured stern, until she caught fire 
and blew up. c 
The next engagement between ironclads did not occur 
until October 11th, 1873, when an action was fought off 
Cartagena, between the squadron of the insurgent chief 
Contreras and the Spanish Government vessels under 
Admiral Lobo. Contreras’ flagship was the ironclad 
Numancia, 7305 tons, 5in. armour, eight 10in. and eight 
‘in, Armstrong guns; whilst the chief vessel of Admiral 
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Lobos squadron was the Vitoria, 7250 tons, 5}in. armour, 
eight 9in. and three 8in. Armstrong guns. The remain- 
ing vessels which participated in the engagement need not 
be enumerated, as their performances have no connection 
with the subject under consideration. The chief interest 
of the action centres in a short duel between the Vitoria 
and Numancia, which ended, however, by mutual consent 
when affairs began to assume a serious as This 
occurred when, according to the Spanish report, “a shell 
from the Vitoria killed seven men on board the Numancia, 
including M. Moya, Vice-President of the Junta of Carta- 
gena, and wounded eighteen others, This shell penetrated 
the unarmoured portion of the vessel on the port side, 
nel on the quarterdeck, knocked away the wheel 
and the head of the aft capstan, and seriously damaged the 
mainmast at a height of 8ft. above the deck. One portion 
of the shell shivered the mainyard, whilst another frag- 
ment entered the battery through the after hatch, and 
destroyed an iron deck m on the port side.” In this 
action the armoured portions of the Vitoria and Numancia 
were struck eight cal ieee times respectively by heavy 
shot, but no serious damage was done, as the projectiles 
failed to pierce the plates. 

The engagement between her Majesty's unarmoured 
cruisers S and Amethyst and the rebel Peruvian iron- 
clad Huascar, on May 29th, 1877, off the Port of Pacocha, 
affords further proof of the protective power of thin 
armour-plating. The armaments of the respective vessels 
were composed as follows:—Shah, two Qin., sixteen 7in., 
and eight 64-pounder muzzle-loading guns; Amethyst, 
fourteen 64-pounder shell guns; Huascar, two 9in. muzzle- 
loading, and two 40-pounder and one 12-pounder breech- 
loading Armstrong guns. The armour-plating of the 
Huascar varied in thickness from 54in. at the turret ports 
to 2in. at the bow and stern. The following is an extract 
from the official Peruvian report of the damage sustained 
by the Huascar during the above action:—“ The hull: A 
300 lb. projectile, passing through the armour-plating— 
3}in. in thickness—near the side light of the second 
sleeping cabin, starboard side, exploded, and destroyed the 
bulkhead, injured the tube of the cabin pump, Xc., besides 
killing one and wounding three men. Another projectile, 
of the same calibre, first striking the same side of the ship 
and making an indenture of 3in. in the armour-plating. 
Another, of 150 1b., striking the same side, injured 
the armour-plating about lin. in front of the foremast and 
16in. above the deck. Another shot grazed the forecastle 
without causing da: . Another, of 1501b., penetrated the 
armour, port side, to the extent of 2in.... . Another of 
300 Ib. struck the ironwork of the stern, and, passing to 
starboard, exploded, doing considerable destruction and 
wounding a se t of marines, . . . . Turret: A 
300 lb. projectile made a 3in. indent 3ft. from the left 
embrasure. . . . . Different kinds of projectiles and 
fragments of shells destroyed the irons which served for 
holding the sacks, as also the wooden base on which iy 
res - . . .” Nearly a hundred projectiles struc 
the vessel, principally about the upper works, funnel, 
masts, boats, &c., all of which were destroyed or seriously 
damaged ; but the 64-pounder shells were useless against 
even the thinnest portion of the Huascar’s armour. 

The engagement in July, 1877, between the Russian 
auxiliary cruiser Vesta and the Turkish armoured gun- 
boat Feth-i-Bulend, may be dismissed without further 
comment, for although the former vessel was badly mauled, 
the latter received only one shot through the funnel, and 
another through the main stay. 

Much more serious, however, were the injuries sustained 
by the Peruvian ironclad Huascar in her celebrated action 
with the Chilian ironclads, Almirante Cochrane and 
Blanco Encalada, off Punta Angamos on October 8th, 1879. 
The Cochrane and Blanco Encalada mounted six Qin. 
muzzle-loading Armstrong guns each, and were protected 
by armour varying in thickness from 4}in. to 9in., exclu- 
sive of an inner skin of ljin. As these vessels were 
built from the designs of Sir E. J. Reed; they were, of 
course, well protected in all vital by armour-plating. 
The force of the Peruvian vessel has already been given. 
At 9.27 a.m. the Cochrane opened fire on the Huascar at a 
range of about 200 yards, and continued to engage at close 
quarters for forty minutes, when the Blanco Encalada 
came up and joined in the action. The commander of the 
Cochrane,Captain Latorre, aware of thesuperior manceuvring 
qualities of his ship, as well as of the weak points in the 
design of his antagonist, kept in the wake of the Huascar, 
directing his fire chiefly against her unarmoured stern and 
other vulnerable portions of her hull. In the course 
of the fight the hull, turret, &, of the Huascar 
were struck twenty times by heavy shot, ten of 
which perforated the armour, whilst five glanced off. 
The remainder of the shots took effect in the unprotected 
portions of the hull, principally in the stern, destroying 
the steering gear and rendering the vessel unmanageable. 
The 5}in. turret armour was pierced twice, the 4in. armour 
once, the 3in. armour four times, the 2in. armour twice, 
and the 2in. armour once. The projectiles which per- 
forated the turret armour ‘and partially disabled the guns 
were fired by the Cochrane at a range of only about twelve 
yards. A few minutes later the Blanco Encalada came up, 
and passing within twenty-five yards of the Huascar’s 
stern, discharged a raking broadside into her, which killed 
or wounded many of her crew. The only damage sus- 
tained by the Cochrane was caused by two shells which 
penetrated the unarmoured portion of her hull on the 
starboard quarter above the water-line armour, and 
wounded ten men, whilst the Blanco Encalada received no 
injury whatever. Notwithstanding the terrible battering 
sustained by the Peruvian vessel, her engines at the close 
of the engagement were in perfect working order, thanks 
to the protection afforded them by the water-line 
armour. This circumstance alone is of sufficient importance 
to justify the demand for the utmost possible protection 
in our new ironclads. Had the steering gear been equally 
well protected, the Huascar might perhaps have effected 
her escape, or have succeeded in ramming the Cochrane 
during the firststage of the action, in which case her superior 
speed would have enabled her to outdistance the Blanco 








Encalada. Unfortunately, however, her steering gear was 
shot away three times, so that she was unmanageable 
during the greater part of the action. Another fact worth 
attention is that no less than 50 per cent. of the projectiles 
which struck the armour-plating glanced off, though in 
some instances the plates were only 2hin. in thickness, 
whilst every shell which hit the unarmoured parts of the 
hull penetrated into the interior of the vessel, where it 
exploded. The armour plates of the Huascar appear to 
have been of a very sai g uality, for though several were 
pierced by the heavy Chilian projectiles, not one was 
“wrecked,” as was the case with many of the brittle 
French plates on the Italian vessels at Lissa. 

In conclusion, the chief lessons as regards armour 
taught by the foregoing ironclad engagements may be 
briefly summarised as follows:—(1) The details of con- 
struction, and consequently the weak points of every 
ironclad, are known to the enemy. (2) The want of 
strongly armoured transverse bulkheads led to the destruc- 
tion of the Palestro at Lissa, and in a great degree to the 
surrender of the Huascar at Punta Angamos, (3) Armour 
of the thinnest kind in use affords a considerable amount 
of protection against oblique fire, and if penetrated has a 
tendency to localise the effect of the explosion of the shell. 

It must, of course, be borne in mind that all the vessels 
referred to above were armoured with either hammered or 
rolled iron plates, the best of which are about 30 per cent. 
inferior in resisting power. to the modern compound 
armour, as now employed in the British, German, 
Russian, and most other-navies. It may be observed that 
the maximum thickness of armour has, for the present at 
least, been reached in the case of H.M.S. Inflexible, viz., 
24in., and there is now a tendency among English and 
French naval architects to reduce the maximum thickness 
to about 18in., as demonstrated by the latest designs. 
There is, however, a great difference in the manner in 
which the weight so saved has been utilised in the 
respective navies, for whilst we devote the same chiefly to 
various arrangements and fittings of secondary importance, 
the French have strengthened their bulkhead and water- 
line armour. 

At present the ends of our partially protected armour-clads 
are, in a sense, at the mercy of even the worst naval gun afloat, 
viz., the British 64-pounder. Considering the enormous 
size of these vessels, exceeding in some cases 10,000 tons, 
it is hardly an exorbitant demand to insist on the intro- 
duction of a few hundred additional tons of armour along 
the water-line, and at other vital parts. 








NAVAL ARCHITECTURE AT THE INTER- 
NATIONAL INVENTIONS EXHIBITION. 

Szrmne that the position occupied by Great Britain 
among other countries of the world depends in a very large 
measure upon the supremacy of its Navies, and that 
immense strides in advance have been made during the 
last quarter of a century, both in regard to the Pe mcggr 
of steam as a means of propulsion of vessels, the use of 
iron and then steel as a material for construction, and the 
attainment of high speeds with — of enormous size—it 
might have been expected that the exhibits in Group 7, 
which is devoted to naval architecture, would have proved 
among the most interesting and instructive in the Exhibi- 
tion. We fear, however, this is not likely to be the case; 
for though in some respects the models and the matters 
which have been gathered together are in the highest 
degree representative, and indicate very completely the 
progrets that has been made in certain departments 
uring the last five-and-twenty years, it must be confessed 
that, on the whole, the Exhibition is incomplete, many 
branches being entirely omitted, while, with a few notable 
exceptions, most of our leading manufacturing firms are 
conspicuous by their absence. To some extent this may 
be accounted for by the fact that marine engines, as well 
as much of the other machinery which is directly and 
indirectly connected with shipping, are to be found in 
other groups. <A from this, moreover, and taking the 
term “naval architecture” as merely including matters 
relating to the construction of a vessel itself, exclusive 
of soiatiy, we think it is to be regretted that more 
attention has not been given to the exhibition of details. 
Had this been done, such improvements as have been 
made would have been more readily appreciated, and a 
means would have been afforded for forming a comparison 
between the several systems of construction that are 
adopted in the various shipbuilding centres. : 
he building assigned to this department is known as 
the Queen’s Gate Annexe, occupied last year by Belgium; 
but only a small portion is devoted to naval architecture, 
the remainder being occupied with carri and wagons, 
and with cycles. The Lords Commissioners of the 
Admiralty, from whom much might reasonably have been 
expected, have done very little. They have merely sent 
a few models of war vessels built between the years 1868 
and 1874. None of the more modern ironclads or cruisers 
are to be found. On the other hand, some. private builders 
are very well represented so far as models go. The pro- 
pethige Fv mail steamers since the year 1840, and of 
screw mail steamers since 1852, is very fairly shown by 
Messrs. Laird Bros., Birkenhead, who have also sent 
models of some of the earlier iron steam vessels. Sir W. 
G. Armstrong, Mitchell, and Co., Newcastle-on-Tyne, are 
large exhibitors. A = we half oe — 1. wary 
type of gunboat, originally designed by Mr. G. W. Rendel, 
then a tae in ths tiem, but now a Civil Lord of the 
Admiralty, shows the development in this class of vessel. 
The Staunch, built in 1867, had a displacement of 
160 tons, a speed of 7} knots, and was armed with one 
123-ton 9in. muzzle-loading gun. Then followed the Dutch 
gunboats Ever and Hydra, in 1871, with 170 tons dis- 
lacement, and 8 knots speed ; the Mastiff and Blood- 
oa built for H.M. Government in the same year, with 
; and finally 


290 tons displacement and knots s 


the series of eleven gunboats for the Chinese Government, 
commencing with the Alpha and Beta in 1876, each with 
320 tons displacement, and armed with one 11.0. 26}-ton 
muzzle-loading 


gun, worked and loaded by hydraulic 





power, and ending with the Iota, Kappa, and Lambda, in 
1881, each with a displacement of 440 tons, and armed 
with one llin. 35-ton muzzle-loading gun, worked and 
loaded by hydraulic power, two 12-pounder breech-loading 
guns, and two Gatlings. A beautifully-made full model of 
the Chilian cruiser Esmeralda is shown, as well as a set of 
three photographs, one of which was taken instantaneously 
while the cruiser was at sea, steaming at the rate of over 
18 knots an hour. A full illustrated description of this 
remarkable vessel recently appeared in Tur ENGINEER, 
and will no doubt be fresh in the minds of many of our 
readers, There is also a half model of a_ second-class 
torpedo cruiser now building at Elswick, with a displace- 
ment of 2100 tons, and 184 to 19 knots speed. The arma- 
ment is to consist of six 6-ton breech-loading guns, nine 
6-pounder rapid fire guns of the Elswick pattern, and six 
rapid fire Gatlings. Many other full and half models have 
been sent by the same firm, some of which are of consider- 
able interest. Of these we may mention the twin-screw 
cable steamer Faraday, of 9000 tons displacement, built in 
1874, having the bow and stern precisely of the same form, 
so that when desired the cable may be hauled back on 
board without turning the ship, and running the great 
risk of breakage; the cable steamer Hooper, also of 9000 
tons displacement, which was launched in the short space 
of 100 working days from the time the keel was laid, and was 
entirely finished in seven months from the date of order; and 
the twin screw steamship Pouyer Quertier, which is em- 
ployed in the repair of Atlantic cables. Coming toasmaller 
class of vessels, we notice full models of three steamboats, 
at present being constructed for the River Thames 
Steamboat Company, for an improved service between 
Battersea and Greenwich. The cabins of these vessels will 
be light and airy, and the hulls will be well sub-divided 
by watertight bulkheads, so that travellers on the river 
may at last look forward to having some better accommo- 
dation than that afforded by the miserable boats now in 
use. There is also a half model of the Nile steamer, Satfia, 
of 150 tons displacement, built in 1862. It will be 
remembered that this was the last steamer abandoned by 
Sir Charles Wilson at Gubat, after his unsuccessful 
attempt to relieve General Gordon at Khartoum. Another 
model of interest is that of a floating dock, built in 1877 
for the Dutch Government for service in connection with 
the harbour works in Java, It was constructed for 
docking dredgers and hopper barges, and is entirely made 
up of horizontal and vertical cylinders of boiler plate. The 
dock was erected and tried in this country, and then taken 
to pieces and shipped to Java, where it was put together 
with bolts without the employment of skilled labour. 
Finally, we may draw attention to the models of a set of 
vessels built for service in the Caspian, Azoff, and Black 
Seas, for the carriage of petroleum in bulk, and fitted with 
powerful pumping appliances for loading and discharging, 
as well as with apparatus for burning petroleum as fuel 
for generating steam. 

The Thames Ironworks and Shipbuilding Company, 
Blackwall, shows models of the Warrior and Benbow, these 
being the earliest and latest ironclads built by this firm for 
the British Navy. The Benbow is 330ft. long, 68ft. Gin. 
beam, and 37ft. deep, the displacement 10,000 tons, and 
the indicated horse-power 9000, for a speed of 16 knots, 
The armament will consist of two 110-ton and ten 6-ton 
guns, besides twenty-six smaller pieces, and the armour is 
18in. and 14in. thick. 

Messrs. Samuda Brothers, Poplar, exhibit two interest- 
ing models—the Riachuelo, a Brazilian armour-clad turret 
ship of 6000 tons displacement, with a speed of 163 knots, 
| an armament of four 9in. 20-ton, six 5}-ton, and 
fifteen machine guns; and the Mary Beatrice, a steel 
paddle steamer for the Folkestone-Boulogne service, which 
it is claimed is the fastest vessel of her class, having 
attained a speed of 19 knots. 

Adding to the foregoing the name of the Barrow Ship- 
building Company, which has sent a series of half models, 
we have practically exhausted all that need be said in 
relation to the exhibits of the builders of large vessels. 
As to those of a smaller character, such as torpedo boats 
and launches, much less need be said; for, with the 
exception of Messrs. Yarrow and Co., Poplar, who 
show models of the stern-wheel steamers Lotus and 
Waterlily, which rendered such useful service in the Nile 
Expedition, and of four sea-going torpedo boats for the 
Brazilian Government, and of Messrs. Simpson and 
Dennison, South Devon, who, among other things, have 
sent a well-finished steam launch, 24ft. long, fitted with 
Kingdon’s patent compound surface-condensing engine and 
natural draught boiler, little of a practical nature is to be 
seen. 

The usual run of “inventions” are present in considerable 
force, and there may be seen models of steamers designed 
to attain express railway speed at sea, of improved ee 
boats, rudders, propellers, life-boats, buoys, anchors, 
detaching apparatus for boats, and a host of other matters 
of greater or less utility. 

Among the exhibits relating to constructive details, that 
of Messrs. Jessop and Sons, Sheffield, is by far the most 
important. As is well known, Messrs. Jessop have 
long advocated the use of cast steel for stern frames and 
solid rudders as a substitute for wrought iron, the absence 
of all welds and the superior strength of the material 
rendering it extremely suitable for the purpose. Excellent 
samples of these are shown, together with a large collection 
of propeller blades, crank shafts—solid and built up—con- 
necting rods, and flexible shaft couplings. 

Messrs. Cochran and Co., Birkenhead, show a new 
patented watertight bunker door, worked by a screw from 
the deck or any convenient position. The door has a knife 
edge on the bottom, which enables it to cut through the 
coal as it descends, so avoiding the trouble of cleaning the 
slides and clearing away the coal. 

The other exhibits are mostly of a trivial nature, many 
having very little connection to naval architecture. As 
before stated, we fear this portion of the Exhibition will 
prove a disappointment, the more so as it isa branch which 
in former ibitions was made very attractive. 

In this connection reference should be made to a case 
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exhibited by Messrs, John Kirkaldy and Son, showing the 
= development of barnacles as they grow on ships’ 

ttoms, some remarkable specimens being exhibited in 
connection with a display of Kirkaldy’s anti-fouling com- 
pone for steel and iron ships, or exfoliating enamel 
or sailing ships, a ——— which has for a long time 
been successfully used by the White Star, Inman, Guion, 
and other steamship lines. 








THE IRON AND STEEL INSTITUTE. 


Tue sixteenth annual meeting of the Iron and Steel 
Institute began on Wednesday morning, the 6th inst., in 
the hall of the Institution of Civil Engineers, 25, Great 
George-street. Sir Bernhard Samuelson occupied the chair 
in the first instance, and after the usual routine business 
had been dis: of, he introduced Dr. Percy, who took 
the chair and delivered an inaugural address, which was 
far too long for reproduction here. The number of sub- 
jects with which Dr, Percy dealt was vast. He began by 
announcing the welcome fact that he has in preparation a 
new edition of his well-known treatise on iron and steel. 
He then went on to consider the influence of technical 
education. He next dealt with the changes said to take 
place in the texture of malleable iron and steel. He stated 
that so recently as February Iast it was announced that 
Mr. John Collett, State Geologist of Indiana, had found 
that the malleable bar iron used in the construction of 
several railway bridges in America, and which, it is 
asserted, was of the best quality, had acquired a crystalline 
structure, and in some places to om an extent as to 
threaten disaster at any time. The alleged change of 
structure was attributed to the continued and repeated 
vibration caused by the passage of heavy trains. It is an 
old and still prevalent opinion amongst engineers, that 
malleable iron may by long exposure to vibratory or con- 
cussive action—as, for example, under such conditions as he 
had just mentioned—acquire what it did not previously 
possess, namely, a crystalline structure. Now he ventured to 
question the correctnessof that opinion. There may be con- 
clusive evidence in support of it ; but, if so, it has esca 
his attention, though he has long been in quest of it. t 
has been demonstrated is, that malleable iron, by exposure 
to vibratory or concussive action, becomes harder and more 

il yay so that a blow which before such exposure 
would not break a bar of iron, might easily break it after- 
wards. But when even the most fibrous iron is broken 
with extreme rapidity, as it may be by the impact of a 
cannon shot, as he had often seen, its fracture is 
always crystalline, and as distinctly and largely so as that 
of similar iron broken by a sledge hammer after having 
heen subjected to the necessary degree of vibratory or 
concussive action. It a ae be suggested that a 
crystalline structure may be instantaneously developed in 
the one case as well as slowly in the other, just as a super- 
saturated solution of sulphate of soda may be instan- 
taneously changed into a crystalline mass by a touch, and 
an ordinary hot saturated solution of the same salt gradu- 
ally changed into a line mass by slow cooling. It 
should, however, be observed that the crystals formed 
under these two conditions differ widely in character from 
each other. When rapidly produced they are small and 
confused, and, in the opposite case, large and well defined. 
But this, as far as his experience goes, does not occur when 
iron is fractured instantaneously by a cannon shot, and 
comparatively slowly by a sledge hammer. In directing 
the attention of the members of the Institute to the 
alleged development of crystalline structure in iron, under 
the conditions previously stated, he entertained the hope 
that it may be made the subject of further investigation, 
and shown conclusively to be either true or erroneous. 
Dr. Percy next proceeded to consider the effect of cold 
rolling on iron and steel, dwelling on the curious fact that 
although the metal so treated has its tensile strength 
greatly increased, and is rendered much harder, its specific 
gravity is diminished. Here, he pointed out, is a puzzle 
not to be easily solved. 

Concerning the fatigue of metals, he referred to the 
physical change which some metals and alloys have been 
observed to undergo spontaneously while at rest, and 
under ordinary atmospheric conditions. Thus, chains 
which have been to support chandeliers, or even 
the much lighter liers, have suddenly snapped, and 
have not been found, on the most careful inspection after- 
wards, to present the slightest external indication of 
change. 

Speaking at some length concerning “burnt iron”—a 
material but too well known to all smiths—he pointed out 
that no really satisfactory explanation of what takes place 
when iron is “burnt” has yet been advanced. ith 
respect to the chemical changes which have been alleged 
to occur in the “ burning” of iron, he expressed his own 
opinion, which is, that the experimental evidence hitherto 
published on the subject cannot be regarded as conclusive. 
It is for this reason that he had ventured to bring it before 
the meeting, in the hope that it may attract attention 
from some of the many skilful chemical analysts at our 
iron and steel works, and induce them to attempt the solu- 
tion of it. The point which he would particularly suggest 
for their ten gem is the alleged absorption of oxygen 
by iron at a high temperature, with, of course, the forma- 
tion of oxide, and its solution in, or diffusion through, the 
mass, Here, obviously, there could be no case of occlusion 
of oxygen, unless the temperature were high enough to 
cause the dissociation of oxide of iron. e effervescence, 
following the addition of spiegeleisen to molten decar- 
burised pig iron has been adduced as proof of the exist- 
ence of oxygen in some state or other in the metallic bath ; 
and experiments on the small scale have seemed to indi- 
cate that molten malleable iron may, like molten copper, 
dissolve some of its own oxide. But what is now wanted 
is conclusive evidence on such interesting points—evidence 
founded on the sure basis of accurate observation and 
careful experiment. Some persons may, however, possibly 
ask, to what useful practical results is the investigation of 
such questions likely to lead? The answer is, that many 
an apparently sterile fact in science has been unexpectedly 





found to admit of practical application, with the result of 
benefitting the world and enriching not the man who dis- 
covered the fact, but the man who was fortunate enough 
to apply it. Who can tell that it may not so happen with 
respect to the investigation of “burnt iron?” though he 
must confess that it seems very improbable. 

He dealt at considerable length with the compression of 
fluid steel. Long ago he had seen copper, and even flint- 
glass, subjected to similar treatment, the pressure, how- 
ever, being much less than—indeed, not comparable with 
—that applied to steel. In the case of copper, it was done 
with a view to impart ter soundness and compactness 
to what may be called, for lack of a better expression, the 
texture of the metal, and thereby to render it more suit- 
able for rolls used in calico printing; and in the case of 
glass, which it was vainly hoped might be substituted for 
copper in the manufacture of such rolls, it was done with 
a view to get rid of air bubbles. Sir Joseph Whitworth 
was the first to produce cast steel as an article of com- 
merce, which, during solidification and subsequent cooling, 
had been subjected to intense compression—if, indeed, he 
were not the first to propose and adopt this process. Such 
steel is designated by Sir Joseph “fluid compressed steel,” 
and is now generally known by that name. The idea of 
thus compressing steel originated in the notion that the 
formation of blow-holes, due to bubbles of gas in the 
molten metal, might be thereby prevented; and further, 
that the steel would be rendered specifically heavier, and, 
as a consequence, more compact in texture. Now, there 
is only one way, it appeared to him, in which compres- 
sion could possibly act in causing these bubbles of gas 
to disappear, and that.is by inducing their absorption 
or occlusion by the molten metal, just as in the reall 
analogous case of applying pressure to water from whic 
bubbles of carbonic acid gas are escaping. But notwith- 
standing that our knowledge of the subject of occlusion has 
been much extended during the last few years, he doubted 
whether it is sufficient to justify a positive opinion on the 
absorption or o¢clusion by molten steel of the gas of which 
these bubbles consist. That the bubbles should be extruded 
by compression from liquid steel is incomprehensible, 
because pressure on a liquid acts equally in all directions, 
and consequently the position of a bubble of gas in liquid 
steel would not be changed by compression. ‘That intense 
compression will greatly reduce the size of the bubbles, 
and may, therefore, be advantageous, there can be no 
doubt; but that it should completely destroy them, except 

usion come into play, is inconceivable. It has been 
supposed that the specific gravity of steel solidified under 
compression is greater than that of the same steel cast in 
the usual manner, not under compression, and free from 
blew-holes. But this supposition is erroneous, as_ the 
results of experiments, which he submitted, demonstrated. 
Some years ago he had the opportunity of testing its 
correctness under exceptionally favourable conditions. 
He determined the specific gravity of the bottom, middle, 
and top of an ingot of compressed steel, and of the middle 
and bottom of an ingot of the same steel not compressed, 
and found it to be practically the same throughout. The 
mean specific gravity was 7°8438, and the extremes were 
7°8483 and 7°8387, the difference being 0°0096. He had 
the satisfaction of adding that the specific gravity of 
portions of the same pieces of steel which he examined 
was determined by one of the ablest of our living chemists, 
with these results: mean specific gravity 7°841, the extremes 
being 7°845 and 7°840, showing a difference of 0°005. He 
next referred to some novel process of tempering steel, 
which was communicated to the French Academy of 
Sciences. It is stated to consist in heating an ingot or 
bar of steel to redness, enclosing it in a box which it 
exactly fills, and then subjecting it to enormous pressure, 
even 15 tons to the square inch, which is continued until 
it has become cold. Steel so treated is said to be very 
highly tempered, and suitable for magnets. This steel, it 
is asserted, is now being used in the manufacture of tele- 
phones, and makes excellent and very fine tools. The 
compression, it is alleged, may be so regulated as to impart 
any required degree of temper to the steel. How iar 
what is claimed for this steel may be correct it must be 
left to steel manufacturers to determine; but this certainly 
cannot be claimed for the process of making it, namely, 
any great novelty, as in the Whitworth process, in operation 
so long previously, the ingot of steel was allowed to cool 
after solidification, for some time at least, under precisely 
the same conditions. There is one effect—and it would 
not surprise him if it should prove to be the most im- 
portant eifect—which the compression of liquid steel during 
solidification may produce, that is, of so modifying the 
texture of the metal as to increase its tenacity and ductility, 
qualities which the Whitworth steel possesses in a very 
high degree, as shown by trials of the severest kind. Dr. 
Percy dealt at much length with the chemical changes 
supposed to be brought about in compressed steel, quoting 
largely from Sir F. Abel’s conclusions, which may be thus 
summarised :—Firstly, in hardened steel the mode of exist- 
ence of the carbon is mainly, but might be wholly, the same 
asin molten steel. He found it to contain only asmall and 
variable proportion of a definite carbide of iron of the 
formula Fe*C—i.e., composed of 93°33 per cent. of iren 
and 6°67 per cent. of carbon—which, to use his own 
words, he thinks is “probably due to the unavoidable and 
variable extent of imperfection, or want of suddenness, of 
the hardening operation; so that, in some slight and vari- 
able degree, the change due to annealing takes place prior 
to the fixing of the carbon by the hardening process.” 
Secondly, in annealed steel the carbon exists entirely, or 
nearly so, as carbide of iron of the formula Fe*C, which 
is equably diffused through what is designated “ the mass 
of metallic iron.” Thirdly, in tempered steel the carbon 
exists partly in the state in which it exists in hardened 
steel, and partly in the state of carbide of iron. The 
formation of this carbon is thus explained by Sir F. Abel, 
and to prevent the possibility of misrepresentation, he—Dr. 
Percy—gave his explanation in his own words. “The main- 
tenance,” he writes, “of hardened steel in a moderately 
heated state causes a dual separation—within the 
mass—of the carbide molecules, the extent of which is 








regulated by the degree of heating, so that the metal 
gradually approaches in character to the annealed condi- 
tion; but, even in the best result obtained with blue- 
tempered steel, that approach, as indicated by the propor- 
tion of separated carbide, is not more than about half-way 
towards the condition of annealed steel. The carbide 
separated by chemical treatment from blue and straw- 
tempered steel has the same composition as that obtained 
from annealed steel.” 

Dr. Percy concluded a most able address with a disquisi- 
tion on the policy of Government manufacturing for 
itself such things as guns and armour-plates, in which he 
leaned altogether to the policy of employing private enter- 

rise, which was, he held, capable of giving us the very 
ighest results. 

A vote of thanks was moved by Sir H. Bessemer and 
carried unanimously. 

At the pi 9A meeting in the afternoon the Bessemer 
medal was presented, through Mr. Bell, to Mr. Akerman, 
of Stockholm. 


Mr. I. L. Bell then read a paper 


Ow THE Buast FuRNACE VALUE OF COKE FROM WHICH THE 
Propvucts oF DIsTILLATION FROM THE CoaL UsEp IN ITs 
MANUFACTURE HAVE BEEN COLLECTED. 


This paper turned on the influence likely to be exercised 
on the quality of coke by the utilisation of the bye-products. 
It dealt at great length with the chemistry of the coke, 
but the essence of the whole paper may be said to be in 
its concluding paragraph, which runs:—“ In conclusion, I 
would say a few words on the question which in the end 
must determine the adoption or rejection of the closed 
Simon-Carvés oven, viz., its value in a purely commercial 
sense. So far as the coke is potwtnd’. there is an un- 
doubted economy in obtaining a much better yield from 
coal than can be had in the open oven, and when the pro- 
duct is to be ie FS to almost any purpose except that of 
smelting iron, I do not see any reason why a ton of it 
should not go as far as a similar weight produced in the 
beehive oven. Asa matter of fact, t have the authority 
of my friends, Sir J. W. Pease and Co., for asserting that 
among ironfounders the Simon-Carvés coke is even pre- 
ferred to any other for the mere melting of iron in the 
cupola. The composition of the Bearpark coal, as deter- 
mee by analysis in the Clarence laboratory, is as 
ollows :— 


Carbon, of which 66°21 was fixed 79°45 
Hy BON oak od Weare Menge Tan 481 
ba and nitrogen ... 6°96 
re 1°63 
Water 113 

100°00 


Thus it will be seen that there is no reason why such 
coal as that in question should not be capable of affording, 
as I am informed it does, 75 per cent. of coke containing 
2°35 per cent. of water. On this computation, 25 cwt.— - 
the quantity consumed to produce a ton of No. 3 pig iron 
—represents 33°33 cwt. of coal. If, on the other hand, 
224 cwt. of coke made in the beehive oven suffice to pro- 
duce the ton of metal, the quantity of raw coal required 
to make this weight of coke, at a yield of 63 per cent., is 
35°71 cwt. This would indicate that a large portion of 
the coal saved in the oven is lost when the coke comes to 
be used in the blast furnace. If this view be correct, then 
the iron smelter can afford to pay very little more for 
25 cwt. of Simon-Carvés coke delivered at his works than 
he is accustomed to pay for 224 cwt. of coke burnt in the 
beehive oven. In other words, the extra yield of coke 
from the coal, after paying for extra carriage, will bring 
but little profit to the coke burner. The value of the 
Simon-Carvés oven is now left dependent on the profit 
afforded by the bye-products. This, Iam informed on good 
authority, at the present moment is about ls. 3d. per ton 
of coal coked, from which has to be deducted 10d., the 
cost, according to Mr. Dixon, of labour, &c., in distilling 
and condensing the tar and ammonia. He gives about 
470 tons as the weight of coal capable of being coked per 
annum by each oven, which at 5d. per ton leaves a gross 
profit of nearly £10 per oven. Its cost, including the 
apparatus for collecting the tar and ammonia, is £100 to 
120 in excess of that of the ordinary beehive oven. From 
the profit just named a deduction will have to be made 
for interest, redemption of capital, and the greater wear 
and tear attending the use of a more complicated piece of 
apparatus. It must be borne in mind that the experi- 
ments described in the present paper have reference 
exclusively to coke made from Durham coal, and to which 
its language is exclusively directed. It is quite possible, 
and this is borne out by the information I have received 
in France, that the Simon-Carvés oven is capable, not 
perhaps of making coke which can resist the action of 
carbonic acid as well as Durham coke made in the beehive 
oven, but of producing an article as good in this respect as 
can be made from the French coal when treated in the 
ordinary open oven.” 
ir Samuelson, who opened the discussion, 
said that the facts given by Mr. Bell spoke for themselves, 
and the inference drawn from them was that the coke 
made at the Bearpark Colliery by the Simon-Carvés pro- 
cess was inferior in smelting power owing to its being 
more readily acted upon by carbonic acid. With respect 
to the facts there could be no question, because no one was 
more capable of observing facts or more critical in con- 
trolling them than Mr. Bell. His inferences also he was 
not prepared to dispute; but supposing them to be justi- 
fied by facts, the only question to his mind was whether 
other facts might not also have been present which he had 
omitted to note, and which might partially account for the 
additional consumption of coke which no doubt had taken 
lace during his experiments. The result of experiments 
he had made himself was that with the Simon-Carvés coke 
the produce of iron per week from a furnace was about 
20 tons less than when ordinary coke was used; but on 
the whole, he held that the result of a three-weeks’ trial 
was not unsatisfactory, as with pipe stoves and a blast 
temperature of 1000 deg. they used 22°07 cwt. of coke per 
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ton, and the average quality was 2°75, which he held to be 
very fair work. 

Mr. Cochrane spoke at some length on the chemistry of 
the subject, concluding that the Simon-Carvés process 
would give 72 per cent. of coke; the ordinary plant in the 
North of England might be assumed to give 60 per cent.; 
he had got 66 per cent., and in the month of April he 
actually realised 67. per cent. Hence it should not be 
taken for granted that there was no improvement possible 
in the beehive oven, or that it was impossible to obtain 
equally valuable coke without sacrificing one-sixth of the 
total fuel in the coke. 

Mr. Williams, Mr. Simon of Manchester, and many 
other gentlemen took part in the discussion, which occupied 
the whole of the afternoon. In the evening Dr. Sorby 
read a paper on 


Tue MicroscopicaL Structure oF [Ron AND STEEL. 


The microscopical study of fractured surfaces is unsatis- 
factory, not only on account of the optical difficulties, but 
because a fracture shows the line of weakness between the 
crystals, and not their internal structure. All his results 
are based on the examination of flat sections. These 
should be finished by grinding with Water of Ayr stone, 
and polished so as not to alter the true structure of the 
extreme surface. Anything approaching to a burnished 
surface or polished scratches is fatal to results, In 
general, after having been polished with the finest rouge 
and water, so as to show few or no scratches, the surface 
was acted on by very dilute nitric acid, and repeatedly 
examined in a small trough of water, until it was found 
that the acid had properly developed the structure. In 
some cases it is, however, best to polish with dry rouge on 
parchment, and not to use acid. Thin glass covers were 
afterwards mounted over the surface with Canada balsam. 
Some of his preparations have kept perfectly well for 
above twenty years, but others have deteriorated consi- 
derably. Objects thus prepared must be examined by 
means of two special kinds of surface illumination, viz., 
first, the side parabolicreflector, now common, but he believed 
originally made for this purpose, which gives oblique light, 
and, secondly, a small silver reflector covering half the 
object glass, which throws the light directly down on the 
object, and from this it is reflected back through the other 

of the lens. With the oblique illumination a polished 
surface looks black, but with the direct illumination it 
looks bright and metallic. A truly black substance appears 
black in both cases. A magnifying power of about sixty 


linear is most generally suitable, but the sections will bear | sh 


a aged power perfectly well. 

The author described at considerable length the results 
which he had obtained. It would, however, be practically 
impossible to make what he said intelligible in the 
absence of the specimens. The whole may be summarised 
thus :—The various kinds of iron and steel are seen to be 
varying mixtures of six or seven substances, having very 
different properties, viz.: (1) Free iron; (2) a pearl 
compound with carbon ; (3) an intensely compound, 
probably with more carbon; (4) a residual, probably 
variable, substance ; (5) graphite; (6) possibly crystallised 
silicon ; (7) slag, including fused iron oxide. It is quite 
probable that the individual character of some of on 
constituents may be modified by the presence of small 
ee of ss hosphorus, or other impurities, or 
the manner in which they separate out from one another 
changed thereby. This question would require special in- 
vestigation. The author’s chief aim now was to show 
that the various kinds of iron and steel are usually vary- 
ing complex mixtures of two, three, four, and sometimes 
of even five different substances which can be distinctly 

ised with the microscope. Except in a few very 

special cases, iron and steel are therefore not analogous to 
simple minerals, but to complex rocks. Such being the 
case, the microscopical examination of properly prepared 
sections throws much light on the causes of their varying 
properties. Very much still remains to be learned about 
the details. What he had done so far was little more than 
to show how such an inquiry could be carried out, and to 
describe some of the most conspicuous structures met with 
in ordinary varieties of the metals. The sections of iron 
and steel examined were prepared above twenty years ago. 
The general conclusions then derived from their study 
were described, and the microscopical photographs taken 
directly from the prepara’ 
ing of the British Association at Bath in 1864. 

e discussion was opened by Mr. Bauermann, who 
said he most heartily agreed with what might be called 
the moral of the paper, that iron and steel were highly 
heterogeneous substances. They were aggregate masses 
of various substances and minerals, and therefore it was 
wrong to talk as though there was such a thing as iron 
having some indefeasible sort of structure. The subject 
was complicated by the re-forming produced by the coolin 
of the external surface. A great deal was what was call 
columnar structure, the planes of cooling being set up 
oe apes od to the cooling surfaces. In ity very 
ittle was known about the crystalline form of iron, but 
judging indirectly from such sections as those of meteoro- 
ites, it was a structure compatible with the cubic system. 
But he thought some other method of taking down iron, so 
to —_ was wanted, and instead of working upon 
polished surfaces, to have fractured surfaces obtained by 
a very sudden rupture. In that way perhaps they might 
be more likely to get at something more of the nature of 
the solid form. In all these cases of polished surfaces 
they were only dealing with indirect evidence. It really 
appeared as though the difficulty was something of this 
kind. Supposing they knew nothing whatever about the 
properties of quartz, and had to deduce them only from 
polished slabs, not nt, of millstone grit, or coarse 
or fine grained. sandstone, he thought they would have a 
very peculiar idea of what quartz was. They had to trust 
a why deal to the imagination in interpreting the very 
beautiful sections that Dr. Sorby had shown them. 

After a few words from Mr. Riley and Mr. Stromeyer, 
the discussion dropped, and a vote of thanks was to 
the author, and meeting adjourned until Thursday 
morning, the 7th inst, 


tions were exhibited at the meet- | j, 





ABSTRACT OF RESULTS OF EXPERIMENTS ON 
RIVETTED JOINTS, WITH THEIR APPLICA- 
TION TO PRACTICAL WORK.* 

By ProressoR ALEXANDER B, W. KENNEDY. 

THE experiments, of which the following is an abstract, consist of 

fourteen series, and cover in all 290 experiments, 64 on perforated 

—punched and drilled—plates, 97 on actual joints, 44 on the 

tenacity of the plates used in or 33 on the tenacity and 

shearing resistance of the rivet s used in the joints, and the 
rest on various other matters connected with them. All the joints 
in the whole series were supposed to be made of the same material 

a soft steel or ingot iron, supplied from the Landore-Siemens Steel 

Works; and that all the rivets were made from rivet steel supplied 

—= ood th periments thi 1 the auth 

sum e ex en emselves, author 
- summarise the conclusions which it a) safe to 
w from them, to examine the proportions of joint which ns A 
appear to indicate as the best, and to mention the points on whic 
further information is now being obtained. In accordance with 
the plan pursued in the rest of this abstract, this will be done in 
the brief est possible manner, without discussing the ts at 
length as they occur. In most cases a much more detailed treat- 
ment of them will be found in the various reports of the rivetting 
committee, of which this is only an abstract. It will be remembered, 
and may be again stated here once for all, to avoid repetition, that 
the conclusions given below all refer to joints made in soft steel 
plate with steel rivets, that the holes were all drilled, and that 
the plates were in their natural state—unannealed. Further it 
should be said that all dimensions, thicknesses of plate > 
were measured by the most accurate means available; and that in 
case the rivet or shearing area has been assumed to be that 
of holes, not the nominal—or real—area of the rivets them- 
selves. Also in every case the strength of the metal in the joint 
has been com with that of — from the same F soars 
and not m with nominally similar material. It is thought 
that, if these points had always been attended to, many of the 
ies in published rivetted joint experiments never 


have ons. 

(1) The metal between the rivet holes has a considerably greater 
tensile resistance per square inch than the unperforated metal. 
This excess tenacity amounted to more than 20 per cent.—both in 
oo plates—when the pitch of the rivet was about 1°9 

i In other cases in. plate gave an exooas of 15 per cent 
at fracture with a pitch of 2 diameters, of 10 ~ cent. with a pitch 
of 3°6 diameters, and of 6°6 per cent. with a pitch of 3°9 dia- 
meters; and jin. plate gave 7°8 per cent. excess with a pitch of 
2°8 diameters. 


(2) The shearing resistance of the rivet steel is a matter upon 
which, as has been pointed out, further experiment is required. It 
may be taken as established that the resistance per square inch in 
double shear is as my as that in single shear, so that wance 
need not be made for the two shearing planes not being equally 
stressed. In single-rivetted joints, however, the bending of the 
plates will put considerable tensile stress in the rivets; and this 
may diminish their apparent shearing resistance. In sin ie-rivetted 
joints it may be taken that about 22 tons per square inch is the 

earing 
does not exceed about 40 tons per square inch. In double-rivetted 
joints, with rivets of about jin. diameter, most of the experiments 
gave about 24 tons per ge inch as the shearing resistance, but 
the joints in Series XIII. went at 22 tons. In Series XIII. the 


larger rivets also went at a low load; but in the other double- bu 


rivetted joints, with larger rivets, these latter remained unbroken 
ome s See ane ee. 

(3) The size of the rivet heads and ends play a most im t 
part in the strength of the joints—at any rate in the case of single- 
rivetted joints. An increase of about one-third in the weight of 
the rivets—all this increase, of course, going to the heads ends 
—was found to add about 84 per cent, to the resistance of the 
joint, the rivets remaining unbroken at 22 tons per rae, 
instead of shearing at a little over 20 tons.} The additi 
strength is, no doubt, due to the prevention of so great tensile 
stress in the rivets through distortion of the plates. 

(4) The strength of a joint made across a plate is equal to that 
of one made in the usual direction. (Both this conclusion and 
the last p ing are stated as the result of a very limited number 
of experiments; but there seems no reason to doubt their general 


truth.) 
(5) The intensity of ping on the rivets exercises, with 
joints proportioned in the ordinary way, a very important influence 


on their strength. So long as it does not much exceed 40 tons per 
square inch—measured on the projected area of the rivets—it does 
nut seem to affect their strength; but pressures of 50 to 55 tons 
per square inch seem to cause the rivets to shear in most cases at 
stresses ing from 16 to 18 tons per square inch. This conclu- 
sion is on the experiments of Series X., in which the margin 
was made equal to the diameter of the drilled hole. For ordinary 
joints, which are to be made —_ strong in F ge and in rivets, 

erefore 


the bearing pressure should probably not exceed 42 or 
ef day inch. For double-rivetted butt joints, perha 
as will noted later, a larger pressure may be allowed, as the 


shearing stress may probably not exceed 16 or 18 tons per square 
inch when the plate tears. But in this case it would probably be 


wise to increase the 
(6) A in—or net ce from outside of holes to edge of 
to the diameter of the drilled hole has been found 


plate—ogs 
sufficient in all cases hitherto tried. 

(7) To attain the maximum strength of a joint, the breadth of 
p must be such as to prevent it from iosehion zigzag. Such a 
method of fracture must inevitably be accompanied by uneq 
stresses in the plate straight between the rivet holes, and by con- 
sequent diminution of strength. It has been found that the net 
metal measured zigzag should be from 30 to 35 per cent. in excess 
of that measured straight across, in order to ensure a straight 


fracture. This corresponds to a diagonal pitch of 3p + %, if phe 


the straight pitch and d the diameter of the rivet hole. To find 
the proper breadth of lap for a double-rivetted joint, it is probably 
best to by first setting this pitch off, and then finding from 
it the longitudinal pitch or di between the centres of the 
lines of rivets. 

(8) Visible 4 _ ha ” occurs alwa “ aoe joint at a 

int very muc! ow its breaking > an no means ,- 
sr a MEE fee ET ae 
in measuring the slip in: c upon 
the number and size of the rivets in the joint, rather than anything 
else, and that it is tolerably constant ee ee 
given type of joint. The loads per rivet at which a joint will com- 
mence to slip visibly are approximately as follows :— 


ice 











Rivet Slipping load 
Pe ll Type of joint. | Riveting. or ~ beg 

jin. Single rivetted Hand 2°5 tons 

a Double rivetted : 3°0 to 3°5 tons 

ef cs > Machine 7 tons 
lin. Single riveted Hand 3°2 tons 

ea Double rivetted P 4°3 tons 

“ - a Machine 8 to 10 tons 








To find the probable load at which a joint of any breadth will 
commence to slip, it is only necessary to multiply tne number of 
rivets in the given breadth by the figure taken from the last 
column of the table above. It will be understood that the above 





* Abstract of paper read before the Institution of Mechanical Engineers. 


+ In one of rivetted joints a shearing resistance of over 
24 tons pr eure inch was reached eg ae the other did it exceed 


See “ Proceedings,” 1881, pp. 713-714. 


resistance of rivet stecl,t when the pressure on the rivets | 8Te 


figures are not given as exact ; but they represent very well the 
results of the experiments in all series i Vii. to xii. except 
Series X., in which the average—for lin. rivetsa—was much 
lower than that given above. In this series, however, the = 
tions of the joints was intentionally somewhat abnormal; and it is, 
me not to be expected that in this respect their results 
sh agree with those of the other experiments. This 
result as to the slipping of a joint, although, perhaps, 
unexpected, is not contrary to what ought to have been me pry 
For experiments show that, long before stresses are reached which 
could visibly stretch the plates of a joint, there will be quite 
measurable shear of the rivet. The visible slip, therefore, will 
consist almost wholly of this shear, the itude of which will 
depend primarily on the number and size of the rivets in the joint. 
sayities that will hold the plates up better together, such as 
hydraulic pressure on the rivets, might be expected to diminish 
this shear or delay its t—exactly as seems to have 
happened. The following table gives the results of experiments 
on this matter which were made along with those given in the 
Committee’s first Report, but which have not been pub- 
lished in the ‘* Proceedings” of the Institution. The experiments 
are on lin, turned pins of rivet steel, tested in the single-shear 
apparatus already described. Of course, the shear would com- 
mence later, and be at first smaller in extent, when the pin was 
rep! an actual rivet, and when the plates were thus forcibly 
held together, instead of being quite free to slide, except as far as 


aii 

















held from motion by the resistance to shear. 
Test Nos. 
Shearing stress in or : 
Ibe. per syuare inch,| °8 | 844 | 345 | a6 | a7 | (848 
Amount of shear in inches, 
0 0-0 | 00 | oo | 00 | OO | 0-0 

6,865 010) 013} 016) 022) 055] ‘O21 
12,780 -022 | *028| 080} 084 | 066] “0x2 
19,100 “084; 040) 042} 048 | 078] -043 
25,460 055 | 060] 060; ‘O71! 09) | “O62 
28,820 066 | -— = _ _ _ 
31,830 -os0 | 086} 082} oon} “118| “283 
35,010 +093 _ = a <i 
38,190 13} 118] +108] *114| “140 18 
41,380 M41) — Ba. Rs: a es 
44,550 168 | °252] 142} =°170) «172 | 7155 
47,7 200 — _ -j|- _ 
50,910 “242 | 200] °196| 248) 288] 222 
54,110 — a pes alt WSR fia, 

Breaking load ) Ibs.! 54,110 | 54,930 | 55,240 | 52,880 | 56,670 | 53,580 

persq.inch ftons 24°15 | 24°52 | 24°66 | 23°59 | 25°20 | 28°00 














(9) The value of machine-rivetting, as compared with hand- 
rivetting, incases where sound hand-rivetting is possible, lies mainly, 
if not entirely, in the fact that it doubles the load at which the slip 
“wd a joint commences. This conclusion is subject to modification by 

uture e: 
rivet, w! may probably s 
that the advantage of machine-rivetting may quite possibly be even 
ter than it is here assumed to be ; but there is no indication that 
it is likely to affect the ultimate core the joint. The question 
of friction in the joint, which has;not experimented on 
by the committee, no doubt comes in in the same way. The friction 
induced by the rivet will affect the point at which slip commences, 

relation to the load. 


probably proportional 
a boiler. Looked at this way, it will be seen that the great value 
of hydraulic rivetting appears to lie rather in the 
security and stiffness it gives at ordinary working loads than in any 
actual raising of the breaking load. From a practical point of 
view the former is probably the more, and not the less, important 
function. Further experiments are now in progress to test the 
effect of higher closing pressures on the rivet than were used in 
Series XII. and XIII., the results of which, it is hoped, will allow 
more definite conclusions to be arrived at in respect to the compa- 
ar) — of hydraulic and hand agra -4 AER 

e experiments t to very simple rules for the propor- 
tioning of joints of maximum strength, which will be mentioned 
before any other joints are discussed. Assuming that a bearing 
pressure of 43 tons per square inch may be allowed on the rivet, 
and that the excess tenacity of the plate is 10 cent. of its 
original strength,” the following short table gives the values of the 


ratios of diameter d of the hole to thickness ¢ of plate (7) 


Bs 


and of pitch p to diameter of hole ( f ) in joints of maximum 
strength in gin. plate :— 














ea Ratio | Ratio | Ratio 

Tons per sq. inch.) Tons per sq. inch. t d Rivet area 
30 22 2-48 | 2°30 0°67 
28 22 | vas | 2-40 0°785 
30 24 | 2-98 | 2-27 0-713 
28 24 | 228 | 2-86 0-600 














Summed up and rounded off, this means that the diameter of 


ual | the hole—not the diameter of the rivet cold—should be two and 


a-third times the thickness of the plate, and the pitch of the 
rivets two and three-eighth times the diameter of the holes.t In 
mean also it makes the plate area 71 per cent. of the rivet area. 
If a smaller rivet be than that here specified, the joint will 
not be of uniform and therefore not of maximum strength ; but 
with any other size of rivet the best result will be got by use of the 
pitch obtained frum the formula formerly cited, 


p=at+d 


where, as before, d is the diameter of the hole. The value of the 
constant a in this equation is as fullows :— 
For 30-ton plate and 22-ton rivets, a = 0°524 
” ” ” ” 0°558 
0570 


” ” 24 ” ” 
» 28 ” 24 ” ” 0°606 


or in the mean, the pitch p = 086? +d. 


It should be noticed that with too small rivets this gives pitches 
often considerably smaller in proportion than two and three- 
ighths times the diameter. For double-rivetted lap joints a similar 
tion to that given above, but with a somewhat smaller 
allowance for excess tenacity on account of the large distance 
between the rivet-holes, shows that for joints of maximum 
strength the ratio of diameter to thickness should remain precisely 
as in single-rivetted Yay while the ratio of pitch to diameter of 
hole should be 3°64 for 30-ton plates and 22 or 24-ton rivets, and 
3°82 for 28-ton plates with the same rivets. Here, still more than 
in the former case, it is likely that the size of rivet may 
often be inconveniently large. In this case the diameter of rivet 
should be taken as large as possible; and the strongest joint for a 





result of the 


* The excess strength is taken lower than the av 
used had more 


experiments, because it is probable enough that the 
than the average softness. oe 


(oan eee iene open Serene 
¢ assumption, now ustifi a@ somewhat greater bearing 
pressans than wen then allowed. . 
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pete ope plate and diameter of hole can then be obtained 
using the pitch given by the equation ‘ 


pra +d, 


where the values of the constant a for different strengths of plate 
and rivet may be taken as follows :— 


Table of Proportion of Double-rivetted Lap Joints, in which 




















p=aytd. 
Shearing 
Thickness Cat pete resistance of | Value of constant 
4 a 
Tons per sq. in. | Tons pe wq. in, 

fin. 30 | 24 1°15 

” 28 24 1°22 

” 30 | 22 1°05 

” 28 22 1:12 

jin. 30 | 24 1°17 

” 28 | 24 1°25 

” 30 | 22 1°07 

” 28 22 114 
Practically we may say that, ay assumed the rivet diameter 
as large as possible, we can fix the pitch as follows, for any 

thickness of plate from jin. to fin.:— 
For 30-ton plate and 24-ton rivets \ =116 a ia 
” 28 ” 22 ” P ¥ & 
» 30 ” 22 ” p=106 +d 
da 
oe sk aM + p=l47 +d 


In double-rivetted butt joints it is impossible to develope the full 
shearing resistance of the joint without getting excessive bearing 
pressure, because the shearing area is doubled without increasing 
the area on which the pressure acts. In the writer’s last report it 
was shown that, considering only the plate resistance and the 
bearing pressure, and taking this latter as 45 tons per square 
inch, the best pitch would be about four times the diameter 
of the hole, It appears justifiable, however, to apply here 
the results of Series X., and take corresponding constants. 
Thus we may probably say with some certainty that a pres- 
sure of from 45 to 50 tons per square inch on the rivets 
will cause shearing to take place at from 16 to 18 tons per square 
inch. Working out the equations as before, but allowing 
excess strength of only 5 per cent. on account of the large pitch 
we find that the Le sag me of double-rivetted butt joints o 
maximum strength under given conditions are those of the follow- 








ing table :— 
Shearing | 
ie resistance of | Bearing pressure, oe ad — 
{ vets. ‘ons per sq. in. — a 
Tons per sq. in. Tons per sq. in. ¢ | d 
80 16 | 45 1°80 | 8°85 
28 16 45 1°80 4°06 
30 18 i 48 ; 1°70 4°03 
28 18 | 48 } 1°70 4°27 
30 16 50 2°00 4°20 
28 16 50 2°00 4°42 


Practically, therefore, it may be said that we get a double- 
rivetted butt joint of maximum —e by making the diameter 
of hole about 1°8 times the thickness of the plate, and making the 

tch 4°1 times the diameter of the hole. ese are very nearly 

he mY Fy which were used for the gin. joints in Series XI. to 
XIII.; for the fin. joints the diameter of the rivet was, as with 
the lap joint, less than that indicated by theory. In thick plates, 
where it is thought im ible or inconvenient to make the rivet- 
holes so large as 1°8 times the thickness, the best pitch for any 
assumed diameter of rivet cannot be found by the method formerly 
used ; for here we have not a given maximum shearing stress to 
work to, but rather the shearing stress which in a given joint 
causes a given maximum pressure on the rivets. The best ratio of 
pitch to diameter of hole in double-rivetted butt joints of maxi- 
mum strength for any assumed diameter of hole d is therefore the 
same as that given in the last table, or in mean, 4°1. 

(11) All the experiments hitherto made have 1 ily 
themselves with the question of strength, and the proportions just 
given belong to joints of maximum strength. But in a boiler the 
one part of the joint, the plate, is much more affected by time than 
the other part, the rivets. It is therefore not unreasonable to 
estimate the percentage by which the plates a be weakened by 
corrosion, &c., before the boiler would be unfit for use at its proper 
steam ure, and to add correspondingly to the plate area. 
Probably the best thing to do in this case is to proportion the joint 
not for the actual thickness of plate, but for a nominal thickness 
less than the actual by the assumed percentage. In this case the 

t will be approximately one of uniform strength by the time 
it has reached its final workable condition ; up to which time the 
joint as a whole will not really have been weakened, the corrosion 
only Ts bringing the strength of the plates down to that of 
the rivets. us, Suppose a single-rivetted lap joint in fin.-plate is 


abead 





in question, and it is considered that corrosion will make this 
Pony to only jin. plate before the boiler pressure has to be lowered. 
e rivet should then be 


roportioned as if the plate had a thick- 
i ive for 30-ton plate and 22-ton rivets 
preceding column) a diameter of hole of 1°24in. Assume 
to be convenient, and take the diameter of hole as 
lin. Then from the Table, preceding column, the pitch will be 


= 0524 11 = 9-053 
p= +1 = 205in. 


The ratio of plate to rivet area to start with will be 0°835, which 
means of course that the plate is in excess; but the ratio will 
diminish until it reaches 0°667, when the —— of the plate has 
become equivalent to that of one only in. thick, as was required. 
The efficiency of the joint would be 45 per cent., whereas the best 
efficiency @ joint in fa Rats with lin. holes (p = 1°84in.) 
would be 50 per cent., and the best possible efficiency of a single- 
rivetted lap joint in gin. plate under the given condition of strength 
would be about 62 per cent. It is hardly necessary to point out 
how strongly these figures indicate the necessity of using as 

rivets as possible, and of taking every + pg means to reduce the 

‘or a 


allowance necessary for corrosion. boiler such as has just 
been discussed is absolutely no stronger than one of in. ple 


ness of 0'5in., which woul 
(see Table, 
this as too 


d at the joints. 


(12) There are now in hand for the Rivetting Committee further 


experiments on double-rivetted joints of the general already 
tested, in gin., fin., and lin. plate, desi a ially to throw 
light upon the questions of hydraulic and hand-rivetting, high and 


low- hydraulic-rivetting, and the practical value of exce’ 
tionally large rivets. The also give farther iefecmaiin 4 
to the slip of joints, and other points ly discussed ; and may 
further, it is hoped, be made use of to throw some light on rather 
more obscure problems—such as those raised recently by Mr. 
Milton at the Institution of Naval Architect ted with the 
stress in the metal of the plate in the neighbourhood of the joint. 
Although this paper is an unofficial abstract of the result of 
experiments only, and not an official summary of the whole work 
of the Rivetting Committee, the author may be allowed to call 
attention, in conclusion, to other memoirs, not reports on experi- 
ments, which have been prepared in connection with the i. ay 
the committee. _Of these the earliest, and by far the most impor- 
tant, is the admirable summary of the published results obtained 
up to the time when the committee commenced work, by Professor 
: Cawthorne Unwin, and published in the ‘‘ Proceedings ” for 
1881, pp. 301-368, This paper, along with many valuable sugges- 





peri rgd if only the thickness of the latter could be kept unre- | dim 





tions made by its author at the time, formed really the foundation 
of the whole work of the committee. The table com by Mr. 
Ralph H. Tweddell, showing rules of practice used by manufac- 
turers for rivetted joints in iron, published in the “ ings” 
for 1881, PR. 298-299, has proved very instructive. In addition to 
this, Mr. Tweddell has contributed some remarks on hydraulic 
rivetting to the last re of the committee just issued to 
members ; and Mr. W, Silver Hall has added in the same place a 


collation of Mr. C. H. Moberly’s experiments and a few others, | at 


with those of the committee. 








LAUNCHES AND TRIAL TRIPS. 


THE Italian cruiser, Giovanni Bausan, which has been 
built by Sir W. G. Armstrong, Mitchell, and Co., for the Italian 
Government, made her official trial on Saturday last, off the mouth 
of the Tyne, and was in all successf| The vessel, which 
is under the command of H.R.H. the Duke of Genoa, proceeded to 
sea, having on board her own officers and crew. The machinery 
was under the charge of Mr. Foley, manager of Messrs. R. 
and W. Hawthorn; and immediately the visitors arrived on 
board, the engines were put out at full speed, the boilers 
working under forced draught, and the vessel then pro- 
ceeded to make a series of runs, lasting continuously with- 
out easing for six hours, some of the runs showing a speed 
of over 18 knots, and the average for the entire six hours was over 
174 knots. The engines worked during the whole time with the 
most ‘ect smoot and regularity, and the boilers supplied 
abundance of steam without the least indication of priming or 
anything to mar the entire success of the trial, which was of the 
most exhaustive character. The forced draught was obtained from 
four powerful fans, and an incidental effect of their operation was 
to keep both the stokeholds and engine-room extremely cool. It 
is to be observed that the duration of the trial under forced draught 
was over six hours, which is probably about double the time that 
any vessel has previously run similar conditions, the 
time now stipulated for ships building for the British Admiralty 

ing four hours. On the completion of the trial the vessel 
returned to the e, and as she already has her gun and torpedo 
armament fitted, it only remains for her to take on board her final 
stores, fill up with coal, and probably some time next week will 
proceed to her destination. 











THE PHYSICAL SOCIETY. 


At the meeting of this Society on April 25th, Professor Guthrie, 
president, in the chair, the following papers were read :—‘* On the 
Theory of Illumination in a Fog,” by Lord Rayleigh. The paper 
dealt with certain theoretical results based upon the assumption 
that the medium in which the fog was formed and the substance 
composing the fog itself were perfectly transparent. The effect of 
such a fog surrounding a source of radiation would be to diminish 
the radiation, and in the case of a supply of energy from without, 
as with the carbon filament of an incandescent lamp, the tempera- 
ture of the source would be increased by the fog. A spherical 
envelope of such a fog surrounding the lamp, and sufficiently thick 
to be impervious, would act as a perfectly reflecting surface. A 
problem closely related to the above, and which is easily worked 
out, is that of light incident normally upon a pile of glass plates. 
If m be the number of such plates and p the fraction of incident 
light reflected by one plate,  (m) the light reflected, and y (m) that 
transmitted by a pile of m plates, we have 


2mp 1+ (2m-1)p l-p 
If the transmitted light be allowed to fall upon another pile con- 
sisting of n plates, we have an infinite amount of reflection 
between the plates, and as the final result, if A denotes the radia- 
tion in the original direction and B that in the opposite, 
=2neptl-p pi  2np __ 
2(m +n) 2(m+n)p+l 

If m and n are large, we have A = B = Pn > 7? Which shows that 
by increasing n we can make the radiation between the plates as 
much as if the first pile did not exist, whatever the number of 
plates in it. 

‘*On a Monochromatic Telescope,” by Lord Rayleigh. This is a 
modification of Maxwell’s colour-box. In this instrument, as is 
well known, light passes through a slit in the focus of a collimi- 
mating lens; it traverses in succession this lens, a prism, and 
another lens, by which it is brought to a focus upon a plane sur- 
face, in which is a movable slit; the eye being placed behind, which 
receives light approximately monochromatic. If in addition a lens 
be placed just behind the first slit, so as to bring some distant 
object into focus at a convenient distance from the eye, this object 
will be seen by the light that would enter the eye in the simple 
colour-box. The author suggested the use of this instrument to 
compare lights of different colours, and hinted at the possibility of 
choosing some colour towards the middle of the spectrum, at which 
lights might be com for practical purposes. 
the Self-regulation of the Compound Dynamo,” by Pro- 
fessor A. W. Riicker. If » represents the current or electro- 
motive force in the external circuit of either form of compound 
dynamo, it is given by means . an equation of the form 


9" Ita B+’ 
where A, B, P, and Q are quantities which are different in dif- 
ferent cases, but are always independent of the external resistance, 
and z is the conductivity or the resistance of the external circuit, 
according as represents the electro-motive force or current. The 
constant A in all cases depends only on the resistance of the various 
parts of the machine. 

If « and m are respectively the largest and smallest values of x 
between which self-regulation is aimed at, then u—m may be 
called the range of x That value of « which corresponds to the 
resistance most frequently used may be called the usual value of x, 
and indicated by é. 

The maximum efficiency n of the machine is connected with A 
and é by the relations 

A= (1+7)/(1—1) if @ be the external E.M.F., 
A=é(1-—n)/(1+7) if > be the external current. 
It can easily be shown that the function @ has two critical values, 
and that the value of x corresponding to one of these is necessarily 
negative, unless one of the inducing spirals is wound so as to 





iminish the magnetisation. 

Various cases are considered corresponding to different relations 
among the magnitudes of the constants A, B, P, and Q. The fol- 
lowing indications of the method of treatment may suffice :—If 
NB < |< vVP/¥Q, ¢ is positive for all positive values of x, and 
the critical value of occurs for a negative value of x; so that 
diminishes as x increases. Hence, if we write 


P 
A+m~ B+m=* 
se. Ek 
A+m B+u 1+¢@’ 


where q is a positive quantity, which will be less as the self-regu- 
lation is more perfect. These equations give 


we must have 


% b-m-q(B+m) 
Tq" (A-B) (u-m), (At#) (Atm) 
> B-m-q(A+m) 


= itg -B)s-a) BIN Bte). 
Now, since A-B is negative, we must, if P and Q are positive, 
have gq > SH , and a fortiori, 
q > (u—m)(B+m). 
By similar methods inferior limits to q are found in other cases, 


* | small, accordin: 





and it is thus shown that for given values of «and m the limit is 
lower as A is larger. It has, however, been proved above that if 
the maximum efficiency of the machine is high, A will be large or 
ing as it is taken from an expression that gives the 

external electro-motive force or the external current. Hence it is 
more difficult to combine high efficiency with good self-regulation 
if an approximately constant external current is desired, than if 
an approximately constant external electro-motive force is aimed 
he _— do not lead to any simple rules for the rela- 

tions which should hold between the various parts of compound 
dynamos, but if some of the constants are taken as given, the 
values which must be assigned to the others can be calculated if a 
given efficiency for the usual value of x, and a given deviation 
trom + Raa self-regulation between given values of «, are to be 
attained, 

“On the Determination of the Heat Capacity of a Thermo- 
meter,” by Mr. J. W. Clarke. The method consists in the estima- 
tion of the masses of the mercury and glass of the thermometer 
immersed, by weighing the instrument in air and in water, and 
again in water — ———— to = rege Lege Ny. the armel 
experiment. e specific gravity of the glass and mercury bei 
aoeen, the hudiaix taaot on can be readily cialetele 
and consequently their thermal capacity. 

A photometer which enabled a comparison to be made between 
the light of a lamp emitted at any angle and a standard, was 
exhibited by Mr. Dibdin, and the action explained by Mr. Living- 
stone, who stated that the maximum amount of illumination took 
place at an angle of 45 deg. 








A MEETING of this Society was held on May 9th in the Physics 
Theatre of Clifton College, Bristol, in consequence of an invitation 
from the British Na ist Society—Professor Guthrie, president, 
in the chair. Messrs. E. Cleminshaw, E. F. Herrom, and A. 
Selby were elected members of the Society. The tul!cwing com- 
munications were read :— 

“*On Evaporation and Dissociation,” by Professor W. Ramsay 
and Dr. 8. om The authors gave the results of a series of 
investigations undertaken with the view of determining how far 
the passage of a liquid into a gas resembled the dissociation of a 
chemical compound. For this p the relation between the 
pressure and temperature of several dissociating su ices—such 
asammoniac carbonate, chloral hydrate, and phthalicacid—had been 
examined, The authors hope shortly to publish the full details of 
these experiments, and the conclusions arrived at. 

**On a Model Illustrating the Propagation of the Electro-mag- 
netic Wave,” by Dr. S. P. Thompson. The model consists of two 
sets of beads. Each set is dofa ber of beads fixed to 
the extremities of wires, and by a suitable mechanical contrivance 
each executes an approximately harmonic motion at right angles 
to the wires and the mean plane of the set. The phase of each 
bead differing by a certain small amount from the succeeding, the 
whole represents a wave propagation. The two sets are coloured 
differently , and are so placed that their harmonic motions are 
executed at right angles about the same axis, which represents the 
direction of propagation of an electro-magnetic disturbance, one 
wave being the electro-static and the other the electro-magnetic 
displacement. 

* On a Self-recording Stress and Strain Indicator,” by Professor 
H. 8. H. Shaw. This instrument was designed for one of Wick- 
steed’s 50-ton single lever machines, lately erected in the engineering 
laboratory of University College, Bristol, and has been found very 
simple and effective. In this testing machine the stress is applied 
by moving a mass of one ton along a lever. This mass is 
by a cord with a vertical cylinder upon the indicator. This 
cylinder carries a paper wound round it, and turns upon its axis 
as the mass is moved towards the end of the lever. A pencil 
capable of a vertical motion bears against this, and thus horizontal 
distances upon the paper are measures of stress. The strain is 
measured by the vertical motion of the pencil, the position of which 
is controlled by a wire attached to the rim of a wheel above, upon 
the same axis of which are other smaller wheels, any one of which 
can be connected to a fine wire which is carried horizontally to the 
upper end of the test piece, passing over a pulley fixed to it, and is 
fixed to the lower end. Any extension of the test piece can be 
multiplied at pleasure on the diagram by attaching the wire to a 

r or smaller wheel. 

“Note on the so-called Silent Discharge of Ozone Generators,” 
by Mr. W. A. Shenstone. Mr. Shenstone had arranged some 
apparatus by which this could be viewed. It seemed to have the 
characteristics of the Brush discharge. 











CrviL AND MECHANICAL ENGINEERS’ SocieTy.—The annual 
dinner of this Society was held at the Holborn Restaurant on 
Thursday evening, the 7th inst. The chair was occupied by the Presi- 
dent, Mr. Thomas Cole and a large number of members and visitors 
were present. Theusual loyal toasts having been duly honoured, Mr. 
R. H. Willcocks, LL.B., proposed ‘‘ Success to the Society.” The 
President responded to this toast, and in the course of his remarks 
spoke of the usefulness of the Society and the practical benefit 
which had been derived from it by many of the members, and said 
that he hoped that the largs increase in numbers which had taken 
place during the last year or two would be steadily maintained. 


Society oF ENGINEERS.—At a meeting of the Society of Engi- 
neers, held on Monday evening, May 4th, at the Town Hall, 
Caxton-street, Westminster, Mr. Charles Gandon, president, in 
the chair, a paper was read by Mr. W. Newby Colam on ‘“‘ Cable 
Tramways.” ‘The author, on introducing the subject of his papers 
alluded to the number of years that vehicles had been propelled by 
wire cable, and explained that the novelty in the cable system of 
tramways was the invention which had enabled a cable to be used 
asa transmitter of power to tramcars in such a manner that thi 
can be drawn through crowded streets without interfering wit 
the ordinary traffic. The author then gave an account of the 
history of the invention and its application to the first cable tram- 
way, which was constructed up Clay-street Hill, San Francisco, in 
1873. The great mechanical and financial success in this first line 
induced other tramway companies, at that time using various 
motors, to convert their lines to the cable, with the result that 
there are now over forty miles working most successfully in that 
city. The lines in San Francisco are more or less very steep, in 
places being as severe as one in five; but the introduction of the 
system in 1882 into Chicago, which city is practically on a dead 
level, has demonstrated its great advantages under such cireum- 
stances, and in climates subject to extreme variations of tempera- 
ture and heavy falls of snow. Over twenty miles of cable track 
is now in operation in that city, and during the very severe 
weather of last winter the cables were the ee ted 
means of locomotion. It was shown that two lines have ton 
working successfully in New Zealand for some years; that twenty- 
seven miles of line have been commenced in Melbourne, and also 
another in Sydney, Australia. Lines are in course of construction 
in Philadelphia and other American cities. The New York 
authorities have just sanctioned the laying of seventy-two miles 
of cable line in that crowded city. The remainder of the =o 
was devoted to describing the construction of the Highgate Cable 
Tramway, to which the author is engineer. This line has been 
working most successfully since May, 1884, during which time 
600,000 people have been carried up and down grades as steep as 
1 in 11. It was argued by the author that the cable system 
had proved itself possessed of a great many advantages over all 
other tramway motors—more particularly that no space in the 
street is occupied by the motor, whereas considerable space is 
taken up by horses or engines; and also in its power to accommo- 
date sudden and great rushes of traffic, as no other system can 
possibly do, thus being the best caterer to the public, with a 
minimum obstruction to them, important points which cannot 
fail to claim publi¢ support. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 2nd. 

THE iron and steel manufacturers will probably have to wait for 
another season before they will profit by the demand which railway 
construction creates for mate: The recent returns show that 
construction is being pushed forward very slowly ; that profits as 
compared to four years ago are not much in excess of 25 per cent. 
of what they were then, despite the heavy increasing tonnage ; 
that a great deal of railway property is passing into the hands of 
receivers, and that investors in railway securities are backward. 
Daring 1884 thirty-seven roads, operating 11,000 miles of line, 
representing 715,000,000 dols. in stocks and bonds, passed into the 
hands of receivers, At this rate over 1,100,000,000 dols. of Ameri- 
ein railway property will fall into the hands of receivers. Last 
year there were over 10, commercial failures, representing 
liabilities of 250,000,000 dols., and it is estimated that at the pre- 
sent rate of progress the failures will exceed this number by 1000 
this year, and the liabilities exceed last year’s by about 25,000,000 
dols. During the first quarter of this year thirty co-operations 
passed into the hands of receivers. The profits for the quarter of 
the roads paying dividends were 1,000,000 dols. The transporting 
capacity of the roads running eastward from Chicago foot u 
4,400,000 tons annually. This capacity has never been utilised a 
the highest figures being 3,150,000 tons. If the traffic require- 
ments increase, there will be urgent action for additional railway con- 
struction. A great deal of railway mileage throughout the country is 
profitless. It is estimated that there are some ten to twelve thou- 
sand miles of projected iting for increasing traffic demand. 
There is an abundance of capital ready for employment. There 
are at present 53,000,000 dols. of idle capital in New York city, 
and a large volume in Boston and Philadelphia, but it refuses to 
accept present risks. Rail-makers, it is said, are negotiating with 
buyers to furnish rails at 25 dols. and 25.50 dols. Offers of this 
character have been made, at least, and have not yet been refused. 
The production of pig iron throughout the country is slowly 
improving, and, as far as record shows, without any accumulation 
of stocks at furnaces. The general business of the country is not 
i nproving, and ranges from 25 to 30 per cent. below the volume at 
the corresponding period of last year. Values are from 10 to 
15 per cent. lower, and competition seems to have about reached 
its limits, leaving manufacturers in a position where they cannot 
invite further purchases by greater concessions. At the same time, 
there is a spirit of hopefulness in all manufacturing channels. 
The smaller trades are busier. The machine shops, tool shops, 
agricultural works, and engine works are all increasing their 
orders, while the locomotive works are not. The shipyards are 
doing a little repairing. A few of the large car works are busy, 
but the greater number are running with about one-half their usual 
force. The manufacturers in iron anticipate trouble with their 
workmen, and will endeavour to arrange a compromise during 
May. The coal trade throughout the Eastern States is not 
active. Large consumers, particularly steamship and railway 
companies, are declining to place their usual heavy orders at this 
season, in view of the possibility of heavy orders for anthracite 
coals, either by internal dissensions in the anthracite combination, 
or by the competition of bituminous coals from Pennsylvania, 


Maryland, and West Virginia. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE somewhat better tone noticeable in last week’s markets was 
stronger in Birmingham this—Thursday—afternoon. The preser- 
vation of peace is regarded as sure to encourage merchant buying, 
and ironmasters were to-day less di to accept former 
minimum prices. At present, however, the demand has not much 
increased, and short work continues. 

Orders for high-class branded iron for engineering and dockyard 
purposes have been fairly good recently, and the local consumption 
of nail and tube strip and braziers’ sheets is well maintained. But 
sales of sheets for galvanising are not buoyant, and prices in this 
department are proportionately lower than in any other branch. 
Singles for galvanising are £6 15s. upwards, and doubles £7 
upwards. Lattens are £1 per ton additional. Merchant singles 
are £6 5s. to £6 10s. and on, according to quality. Some makers 
of best thin sheets for stamping purposes quoted to-day for sheets 
of 20 w.g. £10 10s. per ton; best qualities, £11; double best, £12; 
= £13; and semi-charcoal, £14, all cold rolled and close 
ann 4 

Sheets in the galvanised state were not in large call, though some 
firms keep quite active. Certain makers of best qualities quoted 
galvanised roofing sheets, of 20 g., £12 per ton; best for working- 
up parposes, £18; double best, £19; and charcoal qualities, £21 

r ton. 
gt of bars, hoops, strips, and other merchant iron are not 

uotably stronger on the week. Earl Dudley’s make remains at 
$3 2s. 6d. per ton, and other marked bars at £7 10s. to £7. Most 
business continues to be done in the qualities ranging from £6 10s. 
down to £5 5s. Common hoops are £5 10s. upwards, and tube 
strip is as low as £5 5s.—a figure which ironmasters have but 
seldom before accepted for some years past. 

Pig iron consumers are overbought, and new business is very 
tame. The demand for all-mine sorts and for hematites is 
militated against by the increased local consumption of steel in the 
shape of billets, blooms, and sheets. All-mines are changing hands 
at 53s. 9d. to 55s., though occasionally 57s. 6d. is obtained by best 
hot blast sorts. Hematites are 54s. to 55s. delivered from over 
districts. South Yorkshire pigs are 51s. 3d. delivered at works; 
Lincolnshires, 42s. 6d. to 44s. delivered to stations; and Derby- 
shires, 403. to 41s.; Staffordshire pigs smelted mainly from North- 
ampton ores, 39s. to 40s.; and common pigs, 35s. down to 33s. 

Cokes are moving off quietly at 23s. for Durham foundry sorts 
delivered here, and 21s. for forge sorts. South Yorkshire cokes 
are 15s. delivered, and South Wales, 14s. Hematite ores are in 

uiet request at 18s. per ton. Northampton ores are being 

} seme. to South Wales in large quantities at 8s. per ton 

delivered in the principality. 

The inquiries in the market by the Secretary of State for India 
for cast iron plate sleepers and fastenings, and those by the East 
India Railway Company for Bessemer steel switches, cast steel 
crossings, and locomotive springs, are viewed here with satis- 
faction. 

The officials of the Iron Trade Wages Board find themselves 
unable, I am informed, to recognise the claim which has just been 
made by the Mil!men’s Association that the Board should consider 
the new system of reduced payments which has of late been intro- 
duced into some of the sheet mills. Only a portion of the members 
of the Millmen’s Association contribute to the support of the 
Wages Board. In cases, however, of alterations at works which 
do contribute to the Board, the sub-committee are prepared to 
attempt a pacific solution if the men consider themselves aggrieved. 

Manufacturers here are trying to get the maximum of obtainable 
business out of the Inventions Exhibition. Some fifty firms from 
Birmingham have contributed exhibits, and there is also a fair 
sprinkling of goods from other district towns, more especially 
Coventry, which sends a profusion of cycles. 

The refusal of the Birmingham Town Council to join ina scheme 
for the purchase by the corporate bodies in this district of the 
Grand Junction Canal has not been allowed to crush it out. It 
was desired that the canal should be so improved, by the expendi- 
ture of £1,000,000, as to allow of steamers of 120 tons burden 
travelling between Birmingham and London. The Committee of 
the South Staffordshire Railway and Canal Freighters’ Association 
suggest that Mr. Henry J. Marten, C.E., of London and Wolver- 








hampton, should make a survey of the route and report, at a cost 
of one A considerable part of this sum has already been sub- 
scribed. 

By the decease of the Earl of Dudley, South Staffordshire loses 
its most powerful coal and iron master. His lordship’s great 
mineral areas in Staffordshire and Worcestershire comprised, 
besides valuable ironstone deposits, the seams known as the cele- 
brated ‘*Ten yard thick coal.” His lordship was the owner of the 
Round Oak Ironworks, near Dudley, the brands of the Round Oak 
and L. W. being known throughout the world. Asa maker of pig 
iron at Tipton and Brierley Hill, his lordship was equally famous. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is still an absence of any indication of 
improvement in the iron trade of this district, either as regards 
pricee or demand. For pis iron there is a continued complete 
stagnation in the demand, with makers in some cases showing a 
disposition to come below the prices for which they have been 
holding of late. In manufactured iron here and there a little 
more activity is reported, but business, taking it all through, is 
still very slow, and no better prices are obtainable. 

The Manchester "Change meeting on Tuesday brought forward 
very little business. There were one or two moderate enquiries 
for pig iron in the market, but buyers seem only prepared to place 
out orders either at prices under those which sellers are willing to 
accept, or for longer forward delivery than makers care to enter- 
tain, and except where one or two sellers are prepared to come in 
with cheap brands at extremely low figures, the actual busi 


120, a pressure of 100 1b. through four in. jets; and at a 5) of 
72, a pressure of 1701b. through two jin. jets and one lin, jet, 
One jin. jet and one lin. jet, at a speed of 68, giving a pressure of 
2101b., were ~ “ A building, bres b deer te — 
with a speed o an . pressure, a jet a 

was carried about 40ft. over the tower, 

In the coal trade the usual summer quietening down in the 
demand is making itself felt, but for the time of the year there is 
still a fairly good demand for the medium qualities of house-fire 
coals. Common round coals still move off very slowly for iron- 
making and steam purposes, and are a drug in the market. Engine 
classes of fuel are also only in indifferent demand. Although the 
giving way in price in the Manchester district at the commence- 
ment of the month has not been followed od any ly 
announced reduction in other districts, it has provoked a good deal 
of pressure on the part of buyers for concessions, which has 
to be met by some giving way in quoted rates, and prices may be 
said to be easier. At the pit mouth they average 8s. 6d. for best 
coals, 7s. seconds, 5s. to 5s. 6d. common coal, 4s. 6d. to 4s. 9d, 
burgy, 3s. 9d. to 4s. best slack, and 2s. 9d. to 3s, inferior sorts. 

Shipping is dull, and 6s, 9d. to 7s. per ton represent the average 
figures quoted for steam coals delivered at the high-level, Liver- 
pool, or the Garston Docks. 

Barrow.—The hematite pig iron trade of the north-west of 
England remains in a very quiet, inactive state, and it is noticeable 
that the orders now being booked are not likely in any way to 
improve the prospects of makers generally. On the contrary, it is 
evident that sales do not more than re mt the actual production 
of the works, so that stocks, which are still very large, do 
not decline. A better feeling, I am assured, is likely to arise 





done is very small. In forge pig iron there is a little giving way 
on the prices to which the leading makers have recently been 
adhering. Local makers would now be willing to entertain offers 
at under 40s., and good district brands are to be got without diffi- 
culty at 39s., and one or two brands at as low as 38s., less 2h, 
delivered equal to Manchester. Foundry qualities are without 
material change. For good Lancashire brands makers hold firmly 
to 40s., less 24, delivered equal to Manchester as their minimum 
figure, and district brands are still quoted by the leading makers 
at 40s. 6d. to 41s., with one or two cheap brands to be got at 39s., 
less 2}, delivered here. 

For manufactured iron prices remain on the low basis of 
£5 7s. 6d. for good qualities of Lancashire and North Staffordshire 
bars, £5 17s. 6d. for hoops, and £6 17s. 6d. to £7 per ton for sheets 
delivered into the Manchester district, and there is not much 
actual pressure to sell at anything below these figures. Most of 
the ers are supplied with work sufficient to keep them mode- 
rately well employed, but orders come forward very slowly, and 
shipping, which does not seem tv have yet recovered from the 
ch given to it by the recent warlike complications abroad, is 
generally dull. There is, however, more inquiry in the market, 
and the tendency of trade is in the direction of improvement. 

The chief feature to notice in the engineering trade is the 
decided slackening off in the activity which has for some time past 
characterised the locomotive building branch of industry; the 
leading firms in this district are still kept fully employed on the 
work they have in hand, but this is running off, with very few 
orders coming forward to replace it. Machinists are still tolerably 
well employed, and tool ers in most cases are kept moderately 
well supplied with orders, but generally a continued tendency 
towards slackness is reported. 

The condition of employment as reflected through the reports of 
the Trades’ Union societies connected with the engineering indus- 
tries continues only indifferent, and the various branch returns 
show no improvement in the condition of trade. The Secretary of 
the Ironfounders’ Society, in summing up the reports as to the 
condition of trade, regrets to announce that there is neither any 
visible improvement nor any indications at present of any change 
for the better. The number of members returned as out of employ- 
ment is slightly on the increase, and out of a total membership of 
12,375, there are no less than 1259 in receipt of out-of-work sup- 
port. With very few exceptions the reports as to the condition of 
trade are either moderate or bad, and the following large industrial 
centres give a fair indication of the state of trade generally :— 
London, bad; Manchester, Leeds, Hull, Middlesbrough, Bolton, 
and Wigan, also bad; Barrow, Birmingham, and Newcastle, very 
bad; Oldham, short time; and Sheffield and Warrington, mode- 
rate. The Secretary of the Steam Engine Makers’ Society is able 
to report a decrease in the number of unemployed, which from an 
average of 44 per cent. of the members in receipt of out-of-work 
support, as shown in the returns for March, has this month dropped 
down to 24 per cent. This, however, has been due almost 
entirely to the recent increased demand for men in the 
Government establishments at Woolwich, Portsmouth, and 
Chatham, and does not indicate any actual improvement in 
trade generally, the secretary being compelled to admit that 
unless the branch statements as a whole reported more hopeful 
prospects in the separate districts than they had done for some 
months past, it was feared the more favourable condition of 
employment would not be maintained. The miners’ strike in 
South Yorkshire was affecting their members injuriously, owing to 
the stoppage of collieries; whilst at two ironworks in the locality 
notices of reductions had been given which might lead to a further 
cessation of work. The reports as to the state of trade through- 
out the country are still only moderate, with a slight improvement 
in some ship-building centres. In the Manchester and Salford 
districts the members are being kept fairly employed. In Bolton 
Oldham, and Rochdale trade continues good, and at Preston and 
Wigan, which for some time past have been bad, a slight improve- 
ment is being reported. 

Messrs. Kendal and Gent, of Manchester, have just completed 
for the Antwerp Exhibition a combined slotting and milling 
machine, which has been specially designed with the object 
of meeting the requirements of heavy engineering work, in 
which massive wrought iron portions such as cranks, &c., 
which have frequently to be milled in some parts and 
slotted in others, and it is so constructed that it can be readily 
changed from one operation to the other, whilst the combination 
for both purposes does not in the least interfere with the perfect 
action of the machine for either. The general outline of the 
machine is that of a powerful slotting tool, but the ram is so con- 
structed as to carry a strong spindle, with special driving for 
milli The ram is provided with quick return motion by means 
of elliptic wheels, thus entirely obviating the large element of 
friction in machines as ordinarily constructed with the sliding-block 
and lever, and it is also counterbalanced. It is so arranged that 
one driving serves for either milling or slotting. The tables are 
specially constructed for giving great solidity ; all the movementsand 
feed motions are controlled from one side of the machine, and the 
workman is enabled to change instantly from milling to slotting as 
required. The machine is constructed to admit objects 7ft. in 
diameter, and is provided with 15in. milling cutters. Complete it 
weighs from twelve to thirteen tons, and the whole of the mecha- 
nical arrangements are so accurately adjusted that, nobwithetand- 





in circles, owing to the cessation to some extent of 
political difficulties. The orders in hand, however, do not 
represent any very large amount of forward deliveries, and 
there is not Tikely to be any improvement in this direction so 
long as confidence is so shaken that buyers will not purchase pig 
iron when prices are as low as 43s. 6d. per ton for mixed Bessemer 
parcels, and so long as large stocks are held in the district and the 
output of the furnaces restricted as at present. Of course, it 
would not be policy to increase the output and augment stocks in 
face of so limited a sale, but some justification for the belief that 
rices have reached their lowest point is surely to be found in the 
‘act that with stocks very large and the output very much 
restri makers will not, indeed cannot, sell at lower values. 
Steel makers are not busy in any of their departments. The rail 
mills are not working time ; the merchant mills are badly 
supplied with orders ; tin are not in as large request as usually 
is the case; special mild and hard steel for a variety of purposes 
are not now ordered so freely, and steel plates and steel sleepers 
are not produced on anything like the scale as the capacity of pro- 
duction would justify. It is probable there will be a great 
development in steel plate rolling in this district. A Siemens fur- 
nace is being started at the Barrow Iron and Steel works, where 
Mr. David Evans, of the Rhymney Works, has taken the neral 
management in place of 1» We Ee ev resigned. ine 
engineering shops are very busy. Shipbuilders have not booked 
any new orders. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Yorkshire miners have held another conference at Barnsley, 
and this time they have decided to make the coalowners an offer 
of arbitration. ile passing resolutions re-affirming their deter- 
mination to resist the reduction of 10 per cent., the conference 
instructed their secretary to write to the owners’ secretaries 
asking “‘if the men are willing, are the coalowners willing, to 
submit the question to arbitration, and if they will meet a 
deputation to discuss the same at an early date.” Of the result 
of this application no sanguine hopes can be entertained, for 
it is coupled with ther resolution asking the coalowners tu 
consider a scheme for a sliding scale for the regulation of 
wages in future. This scheme is the one the colliery proprietors 
had before them several months ago, the second clause of which 
is fatal to its adoption. This clause provides that ‘‘the present 
rate of wages” is to be the minimum, whereas the coalowners insist 
that the minimum shall be the a ened rate of wages less the 10 
percent. It is, in fact, the whole bone of contention, and it is a 
sheer waste of time to ask the coalowners to accept what they have 

ly, and so recently, decided to reject. There seems no reason 
why the men themselves should not settle the question by ballot. 
At the Barnsley Conference the delegates numbered over 100, and 
werestated torepresent 40,000 miners; but there is nogetting over the 
fact thata lanppbedy of the men—the moderate portion—are usually 
silent when these delegates are selected, and any one who suggests 
a settlement on other than “‘no surrender ” lines, runs the risk of 
being treated like a pariah. A ballot, honestly conducted, would 
soon settle the strike of Yorkshire miners. The Kiveton Park and 
West Kiveton miners have taken the matter into their own hands 
by resuming work on Wednesday morning. As the Union officials 
would not advise them to go out en masse, they have gone in 
en masse, 

South Yorkshire cullieries are feeling the pinch of the dis- 
pute in their business by rail and water to Hull. The quantity 
sent last month was 80,416 tons, a falling off to the extent of 29,352 
tons when com) with the corresponding period of last year, 
and a decline of 20,644 tons on the month of ch. Eleven col- 
lieries—notably Denaby Main, where the war of exhaustion is still 
proceeding—sent nearly 33,000 tons less last month than 
in April, 1884. in showed a decline of about 12,800, and 
Shireoaks of 6700 tons. On the other hand, considerable increases 
were shown by Edmund’s Main, Kilnhurst, Kiveton Park, Round- 
wood, Thrybergh Hall, Wath Main, and Strafford Main. The 
West Riding pits seem to have suffered most sages AY four firms 
(Allerton Main, stone, Whitwood, and Wheldale) sending 
nearly 21,000 tons less than in April 1884. New collieries are 
getting a share of the work, and thus business drifts about in the 
course of a great struggle. The export trade, more enough, 
increased largely in Se Pg tons, an increase of 10,433 tons. 
California, the United States, Belgium, and Canada (who had no 
English coal from Hull in April, 1884) took last month 1671, 2576, 
2541, and 1719 tons respectively, while Germany had 8390 tons, as 
compared with 6454 tons for the corresponding period last year. 
Russia took 3368, an increase of 1068 tons ; Denmark increased by 
1000 tons ; Italy, by, 2068 ; while our coaling stations at Malta 
and Gibraltar had 722 and 610 tons respectively, against nil in 
April, 1884. These figures account for the improvement in the 
export trade. Stocks at the collieries are now seriously diminished, 
and next month’s return will be much attenuated so far as the 
Yorkshire collieries are concerned. 

The Board of Trade returns for April tell the same disappoint- 
ing story of falling markets all over the world. The result dis- 
closed for last month is the most ye ey for many years. 
Im show an increase of £3,547,402, the total value being 

321,190, against £29,773,788 in April, 1884; but the exports 








ing the very ae required, the machine is p ly 
noiseless in its working 

A trial of a new pumping engine, constructed by Messrs. F. 
Pearn and Co., of Manchester, was made on Saturday at the 
Hurst Mills, Ashton-under-Lyne. The engine is one of Messrs. 
Pearns’ long-stroke double-ram Manchester pumping engines, 
having two 7in. rams, two 10in. steam cylinders, 14in. stroke, with 
a normal speed of 65 strokes per minute, and delivering 14,770 
gallons per hour. The engine is of the vertical type, and self-con- 
tained, with a +" simple arrangement of working parts through- 
out. Although the trial was carried out under the somewhat 


unfavourable condition of a strong, gusty wind, it was throughout 
very satisfactory, and the following results were obtained :—With 
a boiler pressure of about 901b. and a speed of 106 on the engine, a 
pressure of 125 1b. was obtained through five gin, jets; at a speed of 





ted to only £16,394,212—a decrease of £2,355,301. Though 
the decrease is sp over all classes of ods, it affects with 
special force the industries of this district. om Red and cutlery 
for April of 1883-84-85 show diminishing values of £294,863, 
£264,889, and £219,871; iron and steel, £2,359,778, £2,138,319, 
and £1,863,371. In hardware and cutlery the decline is over 17 
per cent. Every market shows a decrease, except Russia, where 
the advance is only £3. British North America has dropped from 
£17,992 to 211,124; British Kast Indies, from £29,942 to £20,564; 
Australasia, from £47,705 to £44,818; British Possessions in 
South Africa, from £4248 to £3226; and the United States 
from £25,692 to £18,100, the latter figure being just about 
one-half the value sent in April, 1883. The shipments of un- 
wrought steel in April of the last three years were £118,822, 
£101,225, and £85,812. France in these periods took values 
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openn ting, to £9938, £8366, and £8662; the 
United States, £47,955, £33,908, and £15,327. 
Though the lessened income is due, in part, to 
fall in  egred there is also a heavy drop in quanti- 
ties, e total shipments of iron and steel were 
only 264,400 tons last month, against 305,949 
tons last year, and 338,459 in April, 1883. In 
rails and railway iron there was an increase in 
quantity of under 200) tons, but the increase in 
value was over 
higher in this branch than last year. 

On Saturcay the Manchester, Sheffield, and 
L.ncolnshire fast train from Sheffield at 4.20 p.m. 
for London proceeded safely until between the 
Nhireoaks and Worksop stations, when the 
driver perceived something amiss with the run- 
ning gear of his engine. He slowed his train 
and came to a stand near the Cateford-road 
bridge, 300 yards from Worksop station. The 
engine was exam’ned, and one of the crank axles 
was found to have given way. The engine was 
s \unted into a siding and the train taken on to 
Re.ford by a pilot, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

BusINEsS was almost as stagnant as ever at the 
Cleveland iron market, held at Middlesb: h on 
Tuesday last. Merchants have again uced 
their prices, and consumers, as a matter of course, 
hold off until they can be satisfied that the bottom 
has been reached. For prompt delivery of No. 3 
y.m.b, merchants now accept 33s. per ton, and 
fur delivery over the next three months they ask 
33s, 3d. to 33s. 6d. per ton. Makers are selling 
very little iron just now; for No, 3 they quote 
33s. 9d. to 34s. 

Forge iron is in steady demand, and the price 
is firm. The usual quotation is 33s. per ton, and 
it is not often that it can be had for leas. It is 
s:veral years since forge iron and No. 3 g.m.b. 
were sold at the same price, 

The stock of Cleveland pig iron in Messrs, 
Connal and Co.’s store at Middlesbrough has 
decreased 580 tons ving Pe past week, the 
quantity held on Tuesday being 50,242 tons, 

Shipments have not improved as might have 
been expected. The quantity of pig iron shipped 
this month up to Monday last was only 22,671 
tons, as against 23,203 tons in the corresponding 
period of last month, and 25,639 tons in they last 
year. 

Finished iron makers have now less cause of 
complaint than they had. A fair number of 


orders are being given out, and at prices which 
are 5s. per ton higher than at the inning of 
the year. Favourable specifications of ship-plates 


can be placed at about £5 per ton, but 2s. 6d. 
mcre has to be paid for small lots. Angles are 
£1 12s, 6d. to £4 15s., and bars about £5, all free 
on trucks at makers’ works, usual terms. 

Messrs. Jones Brothers, of Middlesbro’ 
about to start a new sheet mill for gauges 
than any yet made in the district. 

The value of goods, exclusive of coal and coke, 
exported from Middlesbrough during April 
amounted to £172,483, being a decrease of 
£21,093 when compared with April, 1884. The 
value of the exports from Newcastle was £190,515, 
or £58,905 less than in April last year. 

The North-Eastern Railway Company is build- 
ing twenty new express passenger engines at 
Gateshead and Darlington shops. The ae of 
each ine will 42 tons, and of the tender 
attached, 28 tons. The cost will be £2000 each. 
A trial of the first engine has been made, when, 
it is said, a speed of 80 miles per hour was 
attained. 

The freight market continues in a variable and 
uncertain condition. In some directions a decided 
rise has taken place, but in others the old low 
rates still prevail. One favourable sign continues, 
however, namely, that the number of vessels laid 
up in northern ports is steadily diminishing. At 
this time last year there were sixty-three vessels 
in the Tyne without any employment whatever. 
Later on in the year the number had risen toa 
hundred and ten. Now forty-five only remain 
a 3 HA but without wr | ay Nor do 
the ve res represent a fix uantity. 
Every day the tiers in Shields harbour ond ova 
anchorages grow thinner and thinner, and ship- 
building will no doubt soon receive renewed atten- 
tion. The number of new vessels on the stocks in 
the Tyne is at present forty-five, and thirty-four 
are lying at the adjacent wharves undergoing 
completion. The Government orders are scarcel 
yet in full progress, but in a short time they will 
add materially to the generally increasing activity. 

The Moor Ironworks at Stockton have just been 
turned over to a limited company, entitled the 
Moor Iron and Steel oe, 

Mr. J. E. Stead, the -known anal of 
Middlesbrough, whose name is so closely identi- 
fied with the development of the basic process, is 
at present in Servia, It is unders' that his 
visit there has for its object to inspect and 
report upon the value of certain metailiferous 
mines, 


h, are 
inner 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a slight upward movement in the 
warrant market in the early part of the week in 
consequence of a scarcity of warrants; but the 
amount of business done not been very large. 
It was expected that the past week’s shipments 
would be very small, but they turned out a good 
average. From Canada the inquiry has 
good; but the requirements of the United States 
are far too easily met, and the continental demand 
is also disappointing. The consumption of pigs 
at home is fair, but the preference given by 
founders to the cheaper Cleveland pigs reduces 
the amount of Scotch pig going into use. The 
rw week’s shipments were 10,779 tons, inst 

1,491 tons in the preceding week and 11,925 tons 
in the corresponding week of 1884, About 
400 tons were added in the course of the week 
to the stock in Messrs, Connal and Co.’s Glasgow 
stores, 

Business was done on Friday in the warrant 
market at 42s. cash. There was less doing on 
ne when the figures were 41s. 9d. to 
41s. 10d. cash. On Tuesday business took place 
at 41s. 9)d. to 41s. 104d. The market was idle 
on Wednesday at 41s. 10d. To-day—Thursday— 


£24,000; prices are evidently | 42s. 





there was some animation, with quotations up to 
42s., closing at 41s. 104d. 

The market values of makers’ iron do not 
exhibit much variation. Free on board at Glas- 

ow, Gartsherrie, No.1, is quoted at 50s. 6d.; 

o. 3, 468.; Coltness, 52s. and 49s. 6d.; Lang- 
Joan, 52s. and 49s. 6d.; Summerlee, 50s. 6d, and 
46s.; Calder, 52s. and 46s.; Carnbroe, 48s, and 
45s. 6d.; Clyde, 46s. 9d. and 42s, 6d.; Monkland, 

. and .; Quarter, 41s. 9d. and 39s. 6d.; 

at Broomielaw, 42s, and 40s. 3d.; Shotts, 

at Leith, 50s. 6d. and 50s.; Carron, at Grange- 

mouth, 52s, 6d. and 47s.; Kinneil, at Bo'ness, 

44s. and 43s.; Glengarnock, at Ardrossan, 

47s. 6d. and 42s.; Eglinton, 42s, 3d. and 39s, 6d.; 
sg yes. rend 46s. and 42s, 

The steel trade is very active, and ship plates 
are now quoted at £7 7s, 6d. a ton. 

Several important shipbuilding contracts have 
been arranged with Clyde shipbuilders, and these 
will have considerable influence upon the trade, 
which is yet, however, far from being fully em- 


Govan, 


ployed. 

The t week’s shipments of iron manufactures 
from ow embraced | tives to the value 
of £15, for Adelaide, and £9600 worth to 

i ry £6500; sewing machines, 
; @ stern-wheel paddle steamer worth 
£7000 for Manilla; steel goods, £5000; and 
general iron manufactures £29,000, the latter 
including iron wagons valued at £10,800 for 
Bombay. 

The coal trade is active in a majority of the 
mining districts. In the West of tland the 
shipping export gives large employment at the 
collieries, and a positive assurance of peace with 
Russia would have a beneficial effect. Ship- 
owners are yet doubtful as to the propriety of 
chartering their vessels for the Baltic trade, 
although in a number of cases whatever risk there 
is has been undertaken. During the week 20,619 
tons were shipped at Glasgow, 2264 at Greenock 
1965 at Irvine, 6540 at Ayr, 9508 at Troon, and 
10,423 at Grangemouth. The inquiry for steam 
coals is brisk, but there is, of course, a diminu- 
tion in the orders for household sorts. Important 
gas coal contracts are now in course of arrange- 
ment. The condition of the coal trade in Fife 
has undergone some improvement, although it is 
not as yet in a satisfactory state. The minimum 
rates quoted, f.o.b., at Burntisland, are 6s. 3d. to 

. 9d. per ton. 

The Ayrshire miners in the Kilmarnock district 
have approached their employers by delegates, 
asking them to restore the 6d. a day taken off 
the wages at the time of the last reduction. At 
a meeting of delegates it has been reported that 
the masters declined to comply with this request. 
It was also reported at the same meeting that all 
the men in the district are now working the 
restricted eight hours a day. 

Following the declaration of a dividend of 25 
per cent., the directors of the Broxburn Oil 
Company have issued their annual report, which 
states that the company have acquired a right to 
a missive of lease, for thirty-eight years, of a 
shale field 2650 acres in extent, on the Hopetoun 
estate, adjoining the eng present mineral 
field. Boring operations have commenced, and 
from the outcrop of shale at various places it is 
expected that the field will be of great value to 
the company in the future. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE general interest of the district has been 
centred this week upon the strange action of the 
House of Lords Committee in their treatment of 
the Bute and Taff Amalgamation Bill. The 
preamble of the Bill was granted on condition of 
the Barry Dock and Railway having running 
powers over the Taff system! This could not be 
entertained, and the progress of the Bill was at 
once abandoned. 

The coal trade, especially in best steam, has 
been very active of late. From Cardiff alone the 
total for last week was over 180,000 tons, and a 
little more spurt will see the long-desired figure 
of 200,000 tons gained. As a consequence of this 
the leading collieries have been in full drive, and 
promise to continue for some time. I am glad to 
see Admiralty orders being placed more freely. 
During the last few days the Dowlais Company 
secured some, and the Glamorgan Coal Company 
and Powell Duffryn have been equally fortunate. 
Small steam and large steam are very firm in 
price, and it is evident that the market rate is 
going up. House coal has improved in some 
valleys, but there is no change in price. Coke, 
except in the Rhondda, is in little demand. 
Prospects of the Monmouthshire coke ovens are 
not improved. 

I have not much encouraging news for the iron 
and steel trades. A little ‘‘ hand-to-mouth” 
business is being done at most of the works, and 
a few railsand bars are turned out, but nothing 
of any consequence. Rails for Montreal are being 
shipped off more expeditiously, and it is expected 
that now the Russian difficulty is passing away 
that we shall have a few good orders in that 
“ last k three good Sa 

ng wee cargoes of ‘‘ accu- 
mulations” of rails left Newport, Mon., for 
Canada. They amounted to 6060 tons. Iron 
clearances from Cardiff have fallen off to almost 
nothing, and little has been done of late in 
Swansea iron shipments. Fortunately, Swansea 
is getting busier in its coal and fuel traffic, and 
contracts ahead are being made with some degree 
of freedom. In tin-plate there is a good deal 
being done, and the month’s t ti trast 
very favourably with those of the previous one. 
Last month the shipments to the United States 
amounted to 7783 as against 4306 tons for the 
previous month. The demand, makers say, is 
very good, but prices are too low, and for the 
_——- kind there is really no benefit in making 

em. 

The ruling price for ordinary cokes is 13s, 3d. 
Some brands will realise as much as 13s. 6d. or 
even 13s. 9d., but I have heard of 13s. being 
offered and accepted, though this is an excep- 
tionally low figure. Buyers, however, are very 
persistent, and, it is notorious, are aiming to get 

lates for even less than 13s. Best steel plates, 
jiemens : have been placed as high as 
- = asters, which are sought after, fetch 








In the Rhondda Valley this week trade has 
been somewhat interfered with by political move- 
ments. Mr. Broadhurst, M.P., Sir H. Vivian, 
Bart., and others attended in the effort to carry a 

bour representative for the House of Commons, 
I am glad to hear that the experiments of the 
Mines Accidents Commission with the safety 
lamp are nearly complete, and wi!l soon be made 
public. It promises to be a very satisfactory 


uiry. 
The. Taff Vale Railway have secured their 
No. 1 and No, 2 Bill. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales wtment, Patent Specificati 


5570. ORNAMENTAL TURNING and Facine, G. W. Budd, 
on. 

5571. Securine Stoppers in Borrirs, G. Robinson, 
London. 


5572. Macuine Bettina, J. Moxon, London. 

5573. Rina Spinnino, &c., Frames, R. T. Gillibrand, 
London. 

5574. Vetocipepes, W. Hillman, W. H. Herbert, and 
G. B. Cooper, +.ondon. 

5575. Frames for Ancnor, Cabin, &c., Lamps, H. 
Markham and A. Rotherham, London. 

5576. VecETABLE PuLp, T. F. Veasey, London. 

5577. Iron WELDED Hixces, J. T. B. Bennett, Bir- 

m 

5578. Cessesame the Openine and Ciosine of the 
SwE.v Sxurtries for Orcans, J. R. Cafferata, Liver- 


5579. Fire-proor Hearrus, &c., A. Diss and H. 
Goodey, London. 

5580. BREECH-LOADING Fire-arMs, W. Eley, Chiswick. 

5581. Raisine, &c., Boats, A. Fowler, London. 

5582. Tea Cuests, A. Linberry, London. 

-~ Junecatsve Mecuanism, N. F. Harrison and J. 





have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of Tuk Excineer at which 
the a they ies gl a to, -saaaaa 
iving ti per number 0, Specification. 
Hone, & las ba made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the Specification, 





Applications for Letters Patent. 
*,* When patents have been “‘ communicated,” 
name and address of the communicating party 
printed in italics. 
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5497. Cooxine Rances, J. Akeroyd, Bradford. 

5498. StreTcHERs for Trousers, J. Cadbury and J. G. 
Rollason, Birmingham. 

5499. Water Motors, W. Freakley, Lon 

5500. Position Inpicator for Musica INsTRUMENTS, 
M. Hearn, Manchester. 

5501. ILLuminaTED Cocks, J. M. Crawford, Paris. 

5502, PREVENTING ACCIDENTS ARISING from Horses 
Suyino, R. Ashton, Manchester. 

5508. Manuracrurinc Suirt Bopres, &c., J. H. 
Kenyon, Manchester. 

5504. Winpinc Upon Dovusiinc Frame Spinpxes, B. 

A. Dobson and E. Gillow, Bolton. 

5505. Sewinec Macuines, J. Holroyd, Manchester. 

5506. WaTER-cLOsET Seats, R. R._ Heap, Manchester. 

a Watcu Protectors, A. 8. Cartwright, Birming- 


5508. Hicu-pressurE Sarety Va.ve, J. B. Stubbs, 
Manchester. 

5509. Power and Fue. Economiser, F. J. Common, 
Sunderland. 

5510. TrEaTMENT of VaALUBLE Propucts from METALLIC 
Ones, E. Bramwell and J. W. Kynaston, Liverpool. 

_ Sprinc CLosine Tonos, G. and C. Ball, Birming- 

am. 


5512, APPLYING WaTERPROOF MATERIAL to Piz, B. 
Hallett and T. F. Wiley, London. 

55:3. Resistance and Sprep Meter, F. Caws, London. 

5514. Usine Liquip Hypro-carsons, B. H. Thwaite, 
Cheshire, and J. Pedder, Lancashire. 

5515. Pointrne Stone and Leap Penciis, H. Roberts, 


nog. 

5516) Waexts of Veuicies, W. J. Brewer, London. 

5517. LopricaTine the AxLes of WHEELS, G. W. Leach, 
London. 

5518, Stipe Va.tves, J. H. Proctor, London. 

5519. Gas Recu.ators, H. N. Bickerton, London. 

5520. Pirant Foop or FErti.isers, W. 8. Pierce, 


London, 

5521. Cueck Vatves H. 8S. Hayward and R. McDowell, 
London. 

5522, Hat Curtinc Macuines, H. J. Allison.—(G. 
Yule, United States.) 


London. 

5524. Water Fitters, E. Johnson, London. 

5525. Fastentne for the MeraLiic Hoops of Buckets, 
G. Hill, London. 

5526. Covers for Disues, R. E. Keen, London. 

5527 Ho.pers for PHotocrapnHic Fitms, A. J. Boult. 
—(G. Eastman and W. H. Walker, United States.) 

5528. Fastentnes for the Permanent Way of Ral- 
ways, H. Bankart, London. 

5529. ComBrnaTion CaBinets, W. Riches, London. 

5530. Socta, ATTACHMENTS for Bicycues, J. A. Kirk, 
London. 

5521. Prorectinec the Fotp-over Enps of Fiat WiRE 
Ropes, W. Tillett, London. 

5£32. Curtain Hook, A. Pyke, London. 

5533. Two-wHEELED VenHicLes, M. J. Rowley, C. A. 
Wheeler, and W. G. Hobill, London. 

5534, Yretpine Courtine for Rotatine Suarrts, G. B. 
Goodfellow and R. Matthews, London. 

5535, Corset Busks, W. Fairweather.—(G. Brockhaus, 
Germany.) 

5536. Cookinc and Heatine S1oves, J. F. Allan and 
J. Ramsa: 


° ys Ww. 

5537. Bow Saws, G. Halbach, G Ww. 

5538. Lirnocrapuic Stongs, &c., P. Walker, Glaszow. 

5539. TR1mMiNG the Baims of Hats, J. Bigelow, Lon ion. 

5540. Licut or Cover for Forcine Pits, W. A. Kaglan, 
London. 

5541, Steam GENERATORS and Enoines, H. J. Haddan. 
—(A. Daussin, Belgium.) 

5542. Stream and Water Gavogs, H. J. Haddan.—(J. 
L. Nelson, A. F. Landerholm, and J. Lang, U.S.) 

5543. Huss, H. J. Haddan. (J. Maris, United States.) 

5544. ComBrnep Tent and Rart, W. Jackson, London. 

5545. Openinc and Snutrinc CarriaGE FoupinG 
Heaps, G. N. Hooper and W. Hooper, London. 

5546. RecorpInc TzLecrapns, G. G. N. Hagborg. 
—+(0. A. B:icsson, Sweden, 

5547. TELEGRAPH CaBLEs, &c., R. M. Lowne, London. 

5548. DeLivertne Carps, CrrcuLars, &c., J. Harring- 
ten, London. 

5549. Agrostats, L. Capazza, London. 

5550. Drawine, &., Hemp, &., A. V. Newton.—(J. 
Good, U.S) 

5551. Etectric Arc Lamps, M. H. Hurrell, London. 

5552. Sarety Apparatus for ConpENsERs for ENGINES, 
H. E. Newton.—(C. C. Worthington, U.S.) 

5558. TREATMENT Of ALKALINE SILiIcaTEs, &c., W. R. 
Lake.—{ The Bonsilate Company, *) 

5554. NaIL-FORMING MEecHANISM, W. Lake.+(F. F. 
Raym U.8.) 

5555. Fotpinc and ApJusTaBLE Bencu, J. Jones, 
London. 

5556. Winpow Frames and Sasnes, A. M. Clark.— 
(G@. B. Jones, U.S.) 

6th May, 1885. 
~~ See Lusricators, A. M. Clark.—(C. Couse, 
5558. Box for Concertinas, H. Hayward, Wolver- 


Demeee. 

5559. VENTILATING INDIA-RUBBER WATERPROOF GaR- 
MENTS, P. Cruickshank, Edinburgh. 

5560. Raisina, &c., SHUTTLE-Boxes of Looms, C. Bed- 
ford, Halifax. 

5561. Gas Motor Enornes, C. H. Andrew, Manchester. 

5562. Steam Wasuers for CLorues, &c., J. Winnard 
and W. Dewhurst, Manchester. 

5563. PREVENTION of AccIDENTS by OVERWINDING, F. 
Turner, Durham. 

5564. ReaisTERING ConsumPTION of Gas, W. P. Thom- 
son.—(J. Wybauw, Belgium.) 

5565. Bakers’ Ovens, D, Sawyer, Liverpool. 

5566. Pickine Motion of Looms for Weavine, W. 
Greenwood and A. Hartley, Manchester. 

5567. Grounpina, &c., Hipes and Skins, J. E. Dixon, 
London. 

5568. a and Facine Biocks, H. G. Fiske, 

ndon. 
£569, PERAMBULATOR WHEELS, G, Parsons, London, 





| 


. 4 ey; mdon 

5584, ConTROLLING the Movements of Lock Bo.ts, 
F. B. Aspinall, London. 

5585. Sizinc Paper, &c., C. Weygang, London. 

5586. FaciLiTaTING ManuaL Exercise by Kow-BoaT 
Action, J. Perry.—{/J. M. Laflin, United States.) 

5587. Measurine Evectricity, L. B. Miller, London. 

5588. Rutinc Macaines, H. J. Haddan.—(M. L. 
Metzger and A. Cooper, United States.) 

5589. COMBINATION MILK Measure and Tester, 8. 
Musgrave, London. ‘ 

5590. Corsets, 8. Royle, London. 

5591. Bicycuies, J. R. Turnbull, London. 

5592. Tanks for ELecrricaL Purposes, D. A. Davis, 
London. 

5593. Dress Fastenrncs, W. H. Cooper, London. 

5594. EveELetrine Presses, H. L. Wilson, Lond 

5595. InTeRNAL Screw Stopper, W. G. 


London. 
= Maxine Fires, A. Blain, St. Pierre les Calais, 
ran 


ce, 

5597. Maxine Inrusions of Tza, &c., 8. C. Davidson, 
London. 

5598. AppLyinc the Tractive Power of Horses to 
Propuce Rotary Motion, J. E. Wallis, London. 

5599. ComBusTION of HyprocaRBons, P. Tarbutt, 
London. 

5600. Hot-pressinc Woven Fasrics, C. D. Abel.— 
(Messrs. Rudolph and Riihne, Germany.) 

5601. GeneRaTING Electricity, C. <A. Parsons, 
London. 

5602. Steam Pumps, T. H. Williams, London. 

5603. MounTInG Macuing, &c., Guns, T. H. Williams, 
London. 

5604. Groves, C. Mays and W. P. Pepys, London. 

5605. Ho_pers for FLowers, &c., G. Gibbons, London. 

5606. Caps for Gas, &c., Cammneys, A. M. Clark.—{P. 
Cootes and A. Vervin, France.) 

5607. Copyine Apparatus, G. F. Redfern.—(E. Levesque, 
France.) 

5608. Paeventinc Smut in Gram, G. F. Redfern.— 
(FP. M. Davoine, Oran. 

5609. Wixpinc Cots of Tureap, &c., A. Dewhurst, 
London. 

5610. Sorrentnc of VEGETABLE Parcument, H. H. 
Leigh.—(C. Eichhorn and T. Mohr, Germany.) 

5611. mxG Fraup by Money-takers, &c., J. 
Withers, London. 

5612. VerticaL Borters, J. R. Robson, London. 

5613, Stocks EMPLOYED in MANUFACTURING LEATHER, 
B. Preston, London. 

5614. Disconnectinc Gear for Power Looms, P. 
Jensen.—(J. von den Berg, Germany. 

5615. Roapway, E. van Putten, London. 

5616. We1cHInc Macuines, H, H. Lake.—(C. Schrember 
and Sons, Austria.) 

5617. Pessarres for the TREaTMENT of MAL-PosITIONS 
of the Urerus, G. E. Harrison, London. 


7th May, 1885. 
5618. Cone Drivinc Mecuanism for Stuspinc and 
Rovine Frames, G. Young, Manchester. 
5619. Rartway CovuPLinGs, Stone, Bristol. 
5620. Uritistnc CERTAIN RESIDUALS OBTAINED in the 
ManvuractuRE of Coprer and ALKALI, C. Wigg, 


Liverpool. 

5621. Fastenrnes for Brace.ets, &c., G. Anscombe, 
Birmingham. 

5622. Botrizs, W. Tapp, Bristol. 

5623. CoMBINED SHELLING and GRINDING MACHINES, 
W. P. Thompson.—({ Messieurs Aebi and Muehlethaler, 
Switzerland.) 

5624. Presses for Currinc Out Leatuer, T. B. Barker 
and J. A. Ewins, Birmingham. 

5625. Spoot or Prrw Winpinc Macuines, J. B. and W. 
Whiteley, Halifax. 

5626. Compounp Lininc for Borers, &c., J. Makin, 
Manchester. 

5627. TRANSMITTING CURRENTS in ELECTRIC TRAMWAYS, 
M. H. Smith, Manchester. 

5628. Rartway Rvos, R. Ashworth, Manchester. 

5629. Prerarinc Stones and Printino Surraces, A. 
H. Seggie, Edinburgh. 

5630. TuyeREs of BessemER CoNVERTERS, J. T. King. 
—(H. W. Oliver, jun., and J. P. Witherow, U.8.) 

5631. Biast Apparatus for Bessemer CONVERTERS, 
J. T. King.—(d. W. Oliver, jun., and J. P. Witherow, 
United States.) 

5632. STATIONARY CONVERTERS with MovaBLE Bottoms, 
J.T. King.—(H. W. Oliver, jun., and J. P. Witherow, 
United States.) 

5633. Lininc Barus, A. Armitage, London. 

5634. Frames for Szewrnc Macuines, H. Fridt and H. 
Miller, Paris. 

5635. VENTILATING, &c., VALVE, M. Wallace, London. 

5636. Door CuEck, 8S. Coombs, London. 

5637, Baut Casters, B. J. Saunders, Brighton. 

5638. CoNVERTING OiLs into Gaszous FUEL, &c., F. 
Lennard, London. 

5639. Apyustinc Door Knoss, R. Hodges and F. J. H. 
Lilley, London. 

5640. Metaiic Bepsteaps, &c., E. Lawson and R. G. 
Hodgetts, London. 

5641. LLER Castors for Furniture, W. Izon, Bir- 


=. 

5642. Extractino Copper, NicKEL, Copatt, SILVER, 
or Goitp from their Ores, L. A. Groth.—(¢. G. 
Dahlerus, France. 

5643. Wire Gauze Disu Covers, &c., G. F. James, 
London. 

5644. MovaBLE Botrom Grates, T. J. Constantine, 
London. 

5615. Propucine Heat and Cop, Charles Marquis de 
Montgrand, London. 

5646. MakING STEEL and Iron, &c., C. Scheibler, 
London. 

5647, AERATING Liquors, G. Barker, London. 

5648. Facitiratine the Correct Reapine of WEIGHTS 
on Diats, W. Simpson, London. 

5649. ALTERING the THrow of Excentrics, W. H. 
Tozer, London. 

CoRK-DRAWING Apparatus, C. Walker, London. 

5651. Sarety Bicycies, J. de L. Watson and Trigwell, 
Watson, and Co., London. 

5652. Corp Ho.per for Grain Brnpers, G. F. Red- 
fern.—(B. FE. Huntley, United States.) 

5653. Fuet Supports for Stoves, &c., E. R. Weston, 
London. 

5654. Distrttinc Apparatus, H. J. Haddan. —(A. 
Liedbeck, Sweden.) 

5655. Boots, 8. Pitt.—(H. Corrick, New Zealand.) 

5656, Fasteners for Dooxs of RalLway CaRRIAGES, 
C. A. McEvoy, London. 

5657. Lieutine SicNaL LANTERNS by ELEcrRIciTY, 
J. E. H. Gordon, London. 

5658. Wire Sprinc Matrressss, J. R. Collier and D. 8. 
M ve, London. 


5659, Banecu-LoaDasa Riries, H. E. Newton.—({K. 
Gercke, London. 

5660. Furniture for Lavatorigs, &c., A, W. L, Reddie. 
—-(J. B. French, United States.) 
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5661. Warmine Houses, &c., J. Horne, London. 
5662. CarrripcE Casxs, G. Kynoch, London. 
ay , aa Semi-Liguip Susstances, E. Langen, 


on. 

5664. CnocoLatr, H. Ram 0, London. 

5665. Heatinc Apparatus, L. Wesp, London. 

5666. Quiiis for ARTIFICIAL FLowERS, &c., E. Golonya 
and F, Rath, London. 


8th May, 1885, 
ae. Bee Woven and other Fasrics, T. T. Pulman, 


3668. Sprinc Curiery, C. H. Wood, Sheffield. 

5669. Anneatine Pors, T. Timothy, Briton Ferry. 

5670. Looms for Weavinc, W. Thompson, 

5671. METAaLLic THERMOMETERS with Drazs, W. H. 
Gauntlett, Middlesbrough-on-Tees. 

5672. SprxpLes for Sprewinc and Twistinc Fipres, W. 
Walker and A. Halifax. 

5673. OverHUNG AvTomaTic or HaNpD-cLosING FLap, 
F. Cormyn, Woodstock. 

5674. Hawxinc Macnixes for Ixpico Dverne, J. 
Coulter, Halifax. 

5675. Toot for Curtinc Key-ways in Wuee.s, J. H. 

idd, Manchester. 
5676. VELOCIPEDE, &c., Sappies, W. J. Lancaster, 


PorTaBLE Stanps for PHorocraPHic CaMERA 
thang W. J. Lancaster, 
5678. Watcx or CLock Gass, R. Ellis, London. 
5679. PorTaBLe Evectrric Lamps, J. C. Merryweather 
and C. J. W. Jakeman, Greenwich. 
5680. Speep Governors, W. H. Northcott, London. 
5681. WasHiInc Macurygs, J. a London. 


5682. A Lawn Tennis Marker, F. J. Berry, jun., 
London. 

5683. AvuromaTic FEATHERING PADDLE-WHEEL, F. J. 
Candy, London. 

5684. Giazine and Fixixc Sueers of Grass, T. W. 
Helliwell, Halifax. 


5685. Rixes or Rrus for Furniture Castors, J. E. 
Beaver and W. G. Ward, London. 
5686.. Tricycies, J. W. Hancock, London. 
5687. MutripLe Cytinper Enornes, R. C. Parsons, 
ndon. 
5688. ted Sxgrectp or Mantiet, E. 8. Copeman, 


5689. RecuLatiye the Heaps in Looms for Weavina, 
R. Ecroyd and J. Bentley, London. 

5690. Courptinc Apparatus, A. W. L. Reddie.—( The 
Compagnie des Appareils Automatiques pour Accrocher 


5692. MrneRaL known as CANNEL or CANNEL Coat, T. 
Ww. e, London. 
5693. aan Watcues, A. Browne.—(The Society 
Industriel of Montier, Grandval, Switzerland.) 
MEMORANDUM TABLETS, Lake.—({H. T. G. 
Balny, France.) 
5695. Mitrrary or other Braces, A. Hart, London. 
5696. Pest.e and Mortar, J. W. Cousins, London. 
5697. Sarery Cut-outs for ELecrric Licutine, A. W. 
, Thelwall, and M. W. W. Mackie, London. 
5698. Syrincine the Leaves of Piants, J. A. Drake 
and R. Muirhead, London. 
5699. PianororTe Actions, A. Craig. Belfast. 
=. ag and Mowrnec Macuines, T. 8. Bisset, 
5701. —— Surraces such as WALLS, &c., W. R. 
vis, London. 
5702. Coatuse Meta Piares with Tix, D. Edwards, 
R. Lewis, and P. Jones, London. 
5703. Couptincs for SHarrine, W. Pitt, London. 
5704. Founpry LapLes and CruciB.es,G A. Goodwin 
and W. F. How, London. 
5705. Frre-escapes, A. J. Blew, London. 
9th May, 1885. 
5706. Treatine Satt, A. Collingridge.—(V. Cornet and 
A. Jones, France.) 
5707. Saippmsc and Stowinec Coat, &c., T. H. Peate, 
Manchester. 
5708. SHIPPING and TRANSFERRING Coat, &c., T. H. 
Peate, Manc 
5709. VaRYING the SPEED of Boxsixs of Rov Inc, &c., 
Frames, 8. Tweedale, Halifax. 
57:0. Dossres of Loos for WEAVING, F. W. Jepson, 


Halifax. 
5711, Keres, &c., G. H. Millichamp, Birmingham. 
5712. Domestic WasHING MscnINgs, r Helm, Padiham. 
5713. Meratiic Bixs or Cuests, H. W. To n, 


Birming’ 
714. TorPEDo Boats, &c., W. Welch, Portsmouth. 
5715. Pumprnc Enornes, J. C. Merryweather and C. J. 


A mdon. 
5716. FasTENINGS of Broocues, &c., R. Bateman, Bir- 
ming! 
5717. Comprxation Fork and Spoon, M. Roberts, 
on. 


5718. Griprrons, J. Edmonds, Aston. 
5719. Breecu-Loapinc Rirves, W. P. Thompson.—(K. 
Gercke, Germany.) 
5720. ELECTRO-MAGNETS, M. Immisch, London. 
5721. WasHinc Macuiygs, G. Whalley, Keighley. 
5722. InpicaTinc the Time VEHICLES are OccUPIED, &c., 
J. Bisset, Glasgow. 
5723. Ixpoor GARDEN Basket, A. Gray, London. 
5724. Prorecttnc VESSELS AGAINST 1ORPEDOEs, A. C. 
Koerner, Paris. 
5725, Paorocrapsic Firm Hoipers, A. J. Boult.—(6. 
Eastman and W. H. Walker, United States.) 
5726. Wueets, Drums, and Po..eys, J. 8. Fairfax, 
London. 
. Sager Merar CasH Boxes, A. Bratt, London. 
CooLtinc AIR in Mines, Tunnets, &c., E. 
Capitaine, London. 
5729. Grinpinc and Po.isninc Seer Meta, F. 
Rauber, London. 
5730. Lawy Tennis, &c., Bats, A. J. Altman, London. 
5731. Dritiinc Macuinges, T. G. Elliott, London. 
5732. DIsPLAYING ADVERTISEMENTS, &C., Beck. 
—+{L. Jost, France.) 
57338. Decoratine Portery, &c., J. and G. Jobson, 
London. 
5734. Paps for Horses’ Feet, R. J. Forster, London. 
5735. Gun CarriacEs or Movuntinos, T. Nordenfelt, 
London. 
5736. Gas Reovtatixc Burners, H. J. Haddan.— 
(W. M. Jackson, United States ) 
5737. Type-writers, P. M. Justice.—(7. Hall, United 
States.) 
5738. Recutatine the Suppty of Gas, J. McLennan, 
London. 
. Piston Packine, H. Ktihne, London. 
5740. TorPEepo Boats, T. H. Williams, London. 
. Boots and Snoes, J. Stevenson, Glasgow. 
. Fitter, J. Howie, Glasgow. 
. Nur Lock, A. E. Gilbert, Glasgow. 
WATER-HEATING APPARATUS, J. Keith, Glasgow. 
5745. Fryisninc Faprics, G. H. Nussey and W. B. 
Leachman, London. 
5746. SUBMARINE Suips and Vessers, K. Degener, 
London. 
5747. Furwaces, L. Roberts and H. Tomkins, London. 
5748. Socks, H. Barrance, London. 
4749. Grams GermINaTING CHAMBERS, J. T. Gough, 
London. 
5750. Dryrxc Gray, J. T. Gough, London. 
5751. Wixpinc Paper, J. J. Milford, London. 
5752. Scratcu Brusues, C. E. Day, jun., London, 
5753. AUTOMATICALLY Pumprnc Bice Water from 
Vessets, A. M. k.—(E. Dunn, United States.) 
5754. OrpNaNnce and Provectiies, &., T. R. Bayliss, 
London. 
5755. Wire Ropes and Casies, W. H. and T. Laidler, 
London. 
5756. ConpucTinc METALLURGICAL or CHEMICAL PRo- 
cesses, J. 8. Williams, Riverton, U 8. 


11th May, 1885. 


5757. Erecrrica Appiiances, F. D’A. Goold, Man- 
chester. 


5758. Caste for TeLecrapn, &c., Wires, H. O. Adams,” 


Birming! 





5759. ConvERTIBLE Coax and Gas Cooxine Ranoss, G. 
G. Brodie and J. D. Prior, Birchfi 


5760. uLEs or Trps for UMBRELLAS, &c., W. 
, Darwen. 
5761. Srerrinc Bata Cuarrs, &c., R. J. Urquhart, 
S168 Bencoene Me Fanakerley, Liverpool 
NEADING verpoo! 
5763. VewtiLators, P. M. ea : 


5764. Sicht FrEp ee B. eo nouald and J. 
M‘Robie, G 

5765. Rew anounease Sicut for SmMaLi-arms, &c., F. 
Silas.—({A. Priisker, Austria. 

5766, RoLLER MiLLInc Macuinery, &c., W. Burness, 
a G. G. Campbell, London. 

5767. IRE-GRATES, 

= Se Bortzer Jackets, &c., E. 8. T. “Kennedy, 


ion. 
= ge Turninc and SHapina, G. W. Budd, 


5770. Lavatoriss, J. Shanks, Glasgow. 
5771. Distyrectinc and Dryinec "APPARATUS, A. B. 


5772. AUTOMATICALLY RecuLatine the ELEcTRO-MOTIVE 
Force.of an ELectric CuRRENT, B. M. Drake and J. 
M. Gorham, London. 

5778. Warer Waste Preventer, H. Yull and J. Thom- 
son, London. 

gd a aac commae Gas CHanpe.iers, 8. T. Booth, 


ion. 

5775. Lamps, 8. A. Johnson, London. 

5776. Weicninc Macuines, A. J. Boult.—(£. Bacas, 
Spain.) 

5777. Teacnine Sewine, A. J. Boult.—(M. Paillot, 
France. 

5778. Cuarrs, E. P. Alexander, Anerley. 

5779. WicKET-KEEPING Gloves, H. R. Lamb, London. 

5780. Prorectinc the Uprer Portion of the Bopy 
from INcLEMENT WEATHER, W. G. Honey, London. 
781. Noration Sup for Fincer Boarp of STRINGED 
Instruments, J. Burton. 

5782. PRINTING TEXTILE Fisres, O. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Germany.) 

5783. Larvutic Acip, 0. Imray. —(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

5784. Gazocenes and SypuHons, A. W. L. Reddie.—{J. 
a Hungary.) 

GoverNinc APPARaTus for Enarnes, J. G. Joicey 

a iend Me Watson, London. 

5786. Automatic Expansion Vatve Gerarino for 
pas ga &c., Enoines, D. Greig and F. J. Anson, 


5787. Steam Exorves, E. Ciotti, London. 
5788. Sropprnc Runaway Horsgs, B. J.B. Mills.—(6. 
Rua and C. Passamonte, , aly ) 
5789. Horsrsnogs, E. Ed’ + F. vr. fiistem) 
5790. 4 Wixpow CLEaNner’s Sarety, C. B. Dowling, 
on. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





314,446. Compinep Insector anp Esector, Thomas 
J. Hart, Detroit, Mich.— Filed June 4th, 1884. 
Claim.—(1) In a combined ejector and injector pro- 
vided with a valve for the admission of steam to the 
steam nozzle of the ejector, and with an overfiow or 
waste valve, the stem of both said valves projecting 
through the walls of the device, one at either end 
thereof, said valves being on the same vertical woe, 
but each arranged on one side of the centre of the 
other, as shown, the threaded projection T, Renee. 303 
with the casing, in combination with the threaded 
stem T, yoke U, and rods W, constructed and 
substantially as described, by means of which said 
steam and waste valves are connected and simul- 
ti ly it directions as relates to 














their respective seats, substantially as and for the 

specified. Q) In combination with a com- 
Bined ir: ivjector and e r ha a steam valve to 
control the admission of steam to the jet of the ejector, 
and a waste valve, a supplemental screw stem T!, 
arranged at one side of said steam valve, and yoke U, 
sleeved on said stem and reciprocating therewith, the 
arm, U1), of which connects directly evith said steam 
valve stem by means of the rods W, substantially as 
and for the purposes set forth. 


314,216. Cueck Vatve, apo Barker, Cincinnati, 
Ohio.—Filed October 15th, 1884. 
el ee epee oe in a mene valve, of a 
casing or she! ving a an open 
ing at one side, and a rotating ~—f—y-" ven Sook a ated 
rt containing a valve that Suns aquuaat said seat, 
‘or the agg described. (2) The custaeciten, ina 
check valve, of the pierced shell ABL, having a 


314, 216) 








oy, 
sel LLYN a 
|___ 4 
= 
fan? 
sate ae eek. 
Whitty, 

counterbore K, and a rotating plug D, having a seated 
port E F, that ‘contains a suitable valve, as G, closing 
against said seat, for the purpose d escribed. (3) A 
check valve having a turning member ed with a 
valved , which port is normally in line with the 
channel of the valve easing or shell it can be 
out of line with said channel and into com- 


perpen) pote die £ an opening pp dew ye | in order “4 
t ve ma: removing 
bodily, Substantially a as herein 





516,286. Car SprinG, John T. Herschell, Bvansville, 
> eng 20th, 1885. 
claim) A car spring consisting of two arms or 
Uitoy stom patioes eociaisteg eocinen sad oar, 
w upper con ig 8 con- 
nected to each other from the Bye ~ Fy 
and the lower adjacent ons of which have a spring 
in between them, and a pivot bolt or fulcrum 
interposed between said adjacent ends of the arms 
between the said upper and lower springs, substan- 
tially as set forth. (2) Acar spring consisting of two 





come honing hollow adjacent upper portions, s: 

in said hollow portions, and ® bolt running thro 
and connecting said sprin vot bolt or fulcrum 
in’ tween the en ») © arms, and as) iz 
in between the lower adjacent porti 
arms, substantially as set forth. 


a car spring, of the arms or open-ended 
hollow adjacent upper potlons th Ci, the yo sprin, 
E, in said rtions, the fohowere' 
on the outer ends of said rubber springs, the bolt F. 
passing ine aka said springs and hollow portions and 
, the pivot bolt or fulcrum 
G, interposed between the ends of said arms, and the 
spring D, interposed between the ends of the arms 
below said fulcrum, substantially as set forth. 


314,278. Scraper ror Router MILL, Jesse Warring- 
ton, Indianapolis, Ind.—Filed August 30th, 1884. 

Claim.—The combination, with the grinding rolls of 

a roller mill, of a scraj consisting of the scraper 

blade B, slides a there or, fulcrums al, and levers C, 








extended across and supported by said fulcrums, the 
inner ends of which pass under and support = 
seraper blade, and the outer Fmd of w 
weighted, said several parts being a | 
operating substantially as shown and specifi 


314,483. Larne, Edward S. Cobb, Terre Haute, Ind.— 
Filed March 15th, 1884. 

Claim.—{1) A cone having an internal friction or 
clutch surface, in combination with the spindle, a 
sliding male clutch wheel carried by the spindle, and 
a female clutch wheel, also ey ed the spindle, and 
gearing connecting the female clu wheel with the 








interior of the cone, as set forth. (2) In combination 
with the spindle and double male clutch wheel, the 
cone and its internally-cogged annulus E, the female 
clutch wheel and its cogged 
connecting the two annuli, as set forth. (3) The com- 
bination, with the cone clutch mechanism and —_ 
of sleeves H! and LI, pinions M and P?, gear wheels 

and P!, and pin Q, as set forth. 


314,573. Hor Buast Stove, Frederick W. Gordon, 
Allegheny, Pa.—Filed July 5th, 1884. a 
a 


hineti. 


tubes c /, the inclined partitions 
eee cha eil witht the shells, 








for conve oil to the shaft, and for returning th 
Se SES Se rt eee: 


py Comsinep INJECTOR AND Esector, John M. 


Marty, Clarksville, Ark.—Filed <¥! 14th, 1884. 
Claim.—The two halves A pho 9 m bol of the 
combined injector and — tor 
the pipes «, 5, oo ae ate a 
J, steam chambers BI, sockets j! ° for oo 
ds hy 3 k, , bes end Bi © plugs @ 1 and for the 
id halves A and B being firmly sali 


together hel ai..] or bolts and nuts 9, substantial 











as described. In combination with the combined 
aur and Injector, having the two halves A and b 

steam chests A! and BI, sto) 
tubes 5, c, d and ». 


= poaeh sockets’ b2 c?, 
protien J vero shoulders 1 a, fitting into said nd 
¢?, substantially as ‘shown and deseri' 
314,788. Meruop or Securnina Putteys or Crank 
Discs To Saarts, William A. Bole, Pittsburgh, Pu. 
iled December 16th, 1884. 
olism The og ag in the method of securing 


Sree Siting sweden Sy to ry logon re noo 
wed, a 
the periphery of hig cy ‘cone, 


of a crank arm thereon, 











Claim.—In a hot blast stove, the 
vertical shell, a combustion chamber wall reaching 
from the base of a stove to near its top, a hot blast 
outlet and gas inlet at the foot of the combustion 
chamber, a separating wall —- from the anveed of 
the stove to near the base of the stove, 

walls upon either one of the sides of said Saati 





wall, a chimney upon the roof}of the stove over that 
portion ion of the regenerator farthest from the com 


tion chamber, pee 9 Oe oi Ne 58 ee Se of the 
stove over that ion of the regenerator 
from the combustion chamber. 


314,475. Bearmso ror SHartine, Joseph A. Powers 
= Clinton M. Ball, Troy, N.Y.—Filed February 
16th, 1885. 

Claim.—{1) The bearing for shafting, composed of 

the ay eee ab, bes ef partons _" -y : Rag 

inte tubes e ions d g, the oil holes. 

oe tyes 9 8 JP eeaibination with a frees 

A, and bolts 2, the abeft’B, and a fin or paddle i upon 


the same. substantially io shang, the Satin, 
forth Q) in 6 booing for a tion, 
tthe bellow becrings © same, 





with the shaft Band fin or pad 
and a support for the bearing, of 
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THE IRON AND STEEL INSTITUTE. 


Last week we reported the proceedings of the Institute 
down to Wednesday evening, the 6th inst. Business was 
resumed on Thursday morning, May 7th, Dr. Percy in the 
chair. The president opened the proceedings by referring 
to some Admiralty experiments made to determinethe value 
of tar as a preatrenive of wrought iron; and he showed 
samples. The first paper read was by Mr. Watson Smith. 
“On Recent Results with Regard to Bye-Products Obtained 
in Coking Coal in the Simon-Carvés Oven.” This was a 
Chemical paper, of next to no general interest. 

see second paper was by Mr. Henry Simon, of Man- 
chester— 


On Recent Resutts AND FurtTHeR DEVELOPMENT OF 
THE Srmon-Carves Coxine Process, 

This was a lengthy paper, describing the process of 
working the ovens. During the twelve months which 
have elapsed since the last summer meeting of the Insti- 
tute, a number of further licences under the Simon-Carvés 
patente have been successfully started in England. Firstly, 

fty ovens belonging to the Bearpark Coal and Coke Com- 
pany, Durham; secondly, thirty-five ovens belonging to 
the 9; owe mgt of the late John Wedgewood, Bignall 
Hill Collieries, Newcastle, Staffordshire; thirdly, twenty- 
five ovens belonging to the Altham Collieries Company, 
Whinney Hill, Accrington. The construction of the fifty 
ovens belonging to the Bearpark Company was begun in 
December, 1883, and finished in December, 1884. The 
construction of the thirty-five ovens belonging to the 
representatives of the late John Wedgewood was begun in 
February, 1884, and finished in April, 1885. The twenty- 
five ovens belonging to the Altham Colliery Company 
were begun in October, 1883, and finished in April, 1885. 
The ovens at the Bearpark Collieries have a length increased 
by lft. as against the dimensions used at the establishment 
of the Messrs. Pease and Partners, at Crook, near Dar- 
lington. Each of the ovens at Bearpark is charged with 
a quantity of 44 tons of coal; and out of the total number 
of fifty, about twenty-two per day are at present drawn 
and re-charged, except on Sundays, when only fifteen are 
drawn. This gives only a daily average of twenty-one 
ovens instead of twenty-five. The time for coking at 
Bearpark is therefore at present still over forty-eight hours. 

A further step in advance has been made in the utilisa- 
tion of bye-products at the works of the Terrenoire Com- 
pany, near St. Etienne, where the gas, after having 
undergone the whole of the treatment for the deprivation 
of bye-products described in my former papers, are, before 
being burned in the ovens, successfully subjected toa 
further process for the extraction of benzol and other light 
hydrocarbons. The results achieved are certainly interest- 
ing and satisfactory. A quantity of 5°5 lb. of benzol per 
ton of coal, worth at the present low rate about one shil- 
ling, is being extracted and sold from these gases, over 
on above the quantities of tar and ammonia given in 
former indications. For this purpose the gases, after the 
tar and ammonia is extracted, and before burning them 
around the coke ovens, are subjected to a further treat- 
ment, whereby the light hydrocarbons, such as benzol, 
which are still retained in them, are separated and 
obtained in a commercial form, instead of, as heretofore, 
allowed to be burned with the gases. 

A further development in the collection of bye-products 
is the manufacture of sulphate of ammonia out of ammonia 
water. Messrs. Pease, at their Crook establishment, near 
Darlington, have lately entered upon this manufacture, 
and by the addition of such plant a further considerable 
pecuniary advantage is realised by the coke manufacturer 
with little trouble, there being no reason for leaving this 
profit to the chemical manufacturer. Besides the manu- 
facture of sulphate of ammonia, it may in certain cases be 
advantageous to erect apparatus for the concentration of 
ammonia liquor, or for the manufacture of salammoniac, 
which would bring a further extra profit per ton of coal 
into the pockets of the coke maker, who, until now, has 
been content to eave it tothe chemical manufacturer. The 
manufacture of sulphate of ammonia, concentrated liquor 
of ammonia, and salammoniac, is now being successfully 
carried on in one and the same set of patent apparatus. 

The third paper read was by Professor Armstrong, 
F.R.S., London, entitled :— 


NoTE WITH REFERENCE TO THE METHODS PROPOSED FOR 
Coxine CoaL AND REcoverinG VoLATILE Marrers. 
This also was a chemical paper, the passage in which 
possessing most general interest runs as follows:— 
‘Finally, let me again point out that we know practically 
nothing of what happens when coal is distilled, or of the 
conditions most favourable to the production of the valu- 
able constituents of tar. Until we possess adequate know- 
ledge on these points the coking of coal and the manufac- 
ture of gas from coal and oils are empirical operations, and 
cannot be conducted scientifically. 1t would not be diffi- 
cult to gain the required information, but the aid of the 
chemist must be sought, and the experiments must be on 
a moderately , and therefore expensive, scale. Our 
rome dabbling with tars from various sources can never 
ead to a really satisfactory result. The interests involved 
are so great, the subject is one of such national importance, 
that failure to initiate and execute the necessary syste- 
matic a without further loss of time is simply 

inexcusable.” 

The’ last tage read on Thursday was by Mr. J. Head, of 
London, “On a Modified Form of the Siemens Old Type 
Gas Producer, by means of which the Gases are 
Enriched, and the Bye-Products may be Recovered.” 
This paper was practically a statement of the advantages 
of the Shisuvhas furnace. Ill-natured folk might, indeed, 
call it an advertisement, in which respect it would only 
resemble far too many of the papers now read before 
scientific societies. All four papers were discussed 

ther, the discussion taking the form of a general 
iment as to the various merits of the various systems 
of coking now in the market. In fact, it was a species of 
trian; duel concerning the Simon-Carvés, the Coppée, 


and e Siemens system, 





On Friday the first paper read was by Mr. Carnegie 


On Natura Gas Fvsgt, anp 1rs APPLICATION TO Manv- 
FACTURING PURPOSES. 


The author described at considerable length and with 
much yg power what he saw during a recent trip in 
Pittsburgh. 

The territory underlaid with natural has not yet 
been clearly defined. At the principal field, that of Mur- 
raysville, from which most of the is obtained to-day, 
the author found, upon his visit to that interesting region 
last autumn, that nine wells had been sunk, and were 
yielding gas in large quantities. One of‘ these was esti- 
mated as yielding 30,000,000 cubic feet in twenty-four 
hours. This district lies to the north-east of Pittsburgh, 
running southward from it towards the Pennsylvania Rail- 
road. Gas has been found upon a belt averaging about 
half a mile in width for a distance of between four and 


five miles. Beyond that, again, we reach a point where | Oxyg 


salt water flows into the wells and drowns the gas. Several 
wells have been bored upon this belt near the Pennsyl- 
vania Railroad, and have been found useless from this 
cause. Geologists tell us that in this region a depression 
of 600ft. occurs in the strata, but how far the fault extends 
has not yet been ascertained. Wells will’no doubt soon 
be sunk southwards of the Pennsylvania Railroad upon 
this half-mile belt. Swinging round towards the south- 
west, and about twenty miles from the city, wer act the 

as-fields of Washington County. The wells sv ¢.1 struck 

o not appear to be as strong as those of the M irrvysville 


district, but it is possible that wells equally procuctive | Ni 


may be found there hereafter. There are now'four weils 


yielding gas in that district, and others are being 
drilled. Passing still further to the west, we reach 
another gas territory, from which manufacturing works in 


Beaver Falls and Rochester, some 28 miles west of Pitts- 
burgh, receive their supply. Proceeding with the circle 
we are drawing in imagination around Pittsburgh, we pass 
from the west to the north-west without finding gas in 
<< considerable quantity until we reach the Butler gas 
field, equidistant from Pittsburgh on thé’ north-west, with 
Washington County wells on the south-west. Proceedin 
now from the Butler field to the Alleghany river, we reac 
the Terentum district, still about 20 miles oes Pittsburgh, 
which is supplying a considerable portion of the gas used. 

wing thus a circle around Pittsburgh, with a radius of 
15 to 20 miles, we find four distinct gas-producing districts. 
In the city of Pittsburgh itself several wells have been 
bored; but the fault before mentioned seems to extend 
towards the centre of the circle, as salt water has rushed 
in and rendered these wells wholly unproductive, although 
gas was found in all of them. 

The author spent a few days very pleasantly last autumn 
driving with some friends to the two principal fields, the 
Murraysville and the Washington County. In the former 
district the gas rushes with such velocity through a 6in. 
pipe, extending perhaps 20ft. above the surface, that it does 
not ignite within 6ft. of the mouth of the pipe. Looking 
up into the clear blue sky, you see before you a dancing 
golden fiend, without visible connection with the earth, 
swayed by the wind into fantastic shapes, and whirling in 
every direction. As the gas from the well strikes the 
centre of the flame and passes ly through it, the lower 
— of the mass curls inward, giving rise to the most 

utiful effects gathered into eful folds at the bottom 
—a veritable pillar of fire. ere is not a Ee of 
smoke from it. The from the wells at Washington 
was allowed to esca) Srough ipes which lay upon the 
ground. Looki own from the roadside upon the first 
well we saw in the valley, there ap to be an im- 
mense circus ring, the verdure having been burnt, and the 
earth baked by the flame, The ring was quite round, as the 
wind had driven the flame in one direction after another 
and the effect of the great golden flame lying prone upon 
the earth, swaying and swirling with the wind in every 
direction, was most startling. The great beast Apollyon, 
minus the smoke, seemed to have come forth from his lair 
again. The cost of piping is now estimated, at the present 
extremely low prices, with right of way, at £1500 sterling 
im mile, so that the cost of a line to Pittsburgh may 

said to be about £27,000 sterling. The cost of 
drilling is about £1000 and the mode of procedure is 
as follows :—A derrick being first erected, a 6in. wrought 
iron pipe is driven down through the soft earth till rock 
is reached from 75ft. to 1 Large drills, weighing 
from 3000 Ib. to 4000 Ib., are now brought into use ; these 
rise and fall with a stroke of 4ft. to 5ft. The fuel to run 
these drills is conveyed by small pipes from adjoinin 
wells. An 8in. hole having been bored to a depth o 
about 500ft., a 5gin. wrought iron pipe is put down to 
shut off the water. The hole is then continued 6in. in 
diameter until gas is struck, when a 4in. pipe is put down. 
From forty to sixty days are colnieaal in sinking the 
well and striking gas. The well known is esti- 
mated to yield about 30,000,000 cubic feet of gas in 
twenty-four hours; but half of this may be considered 
as the product of a good well. The pressure of the gas 
as it issues from the mouth of the well is nearly or quite 
2001Ib. per square inch. One of the gauges which he 
examined showed a pressure of 187Ib. Even at works 
where they use the gas, nine miles from the well, the 
pressure is 75 lb. per square inch. At one of the wells, 
where it was desirable to have a supply of pure water, 
he found a small engine worked by the direct pressure 
of the gas as it came from the well; and an excellent 
supply of water was thus obtained from a spring in the 
valley. Eleven lines of pipe now convey gas from the 
various wells to the manufacturing establishments in and 
around Pittsburg. The largest of these for the latter part 
of the distance is 12in. in diameter. Several are of 8in. 
throughout. The lines originally laid are 6in. in diameter. 
Many of the mills have as yet no appliances for using the 
gas, and much of it is still wasted. It is estimated that 

e iron and steel mills of the city proper require fuel 
equal to 166,000 bushels of coal per day, and though it is 
only two years since was first used in Pittsburgh, it 
has already displaced about 40,000 bushels of coal per day 





in these mills. Sixty odd glassworks, which required 
about 20,000 bushels of coal per day, mostly now use the 
natural In the works around Pittsburgh, beyond the 
city limits, the amount of coal superseded by gas is about 
ual to that displaced in the city. The estimated number 
of men whose Siva will be dispensed with in Pittsbu 
when gas is generally used is 5000. It is only a uecthen 
of a few. months when.all the manufacturing carried on ih 
the district will be operated with the new fuel. The 
author then went on to show that this gas is of immense 
































heating power, as the following tables pre by Mr. 
Ford, of the Edgar Thomson steel works, — 
Analyses of Natural Gas. 
| No. 1. | No. 2. | No. 3. | No. 4. | No. 5. | No. 6. 
| Per | Per | Per | Per | Per | Per 
| cent. | cent. | cent. cent. | cent. | cent. 
Carbonic acid .. ..| 08 06 00 0-4 00 0°30 
Carbonic oxide.. ... 1°0 08 0°58 04 10 0°60 
Me Sistas «sf 49 08 0°78 08 2°10 1°20 
Olefiant gas .. .. 07 08 098 | 06 0°80 06 
Ethylic hydride ... 36 55 792 | 12°30 520 48 
Marsh gas... .. ..| 72°18 65°25 | 60°70 | 49°58 57°85 75°16 
arg ee ee ee} 20°02 | 26°16 29°03 | 85°92 9°64 14°45 
Nitrogen .. .. ..| 00 00 00 00 22°41 2°89 
Heat units in 1000) } 
cubic feet .. .. 728,746 '698,852 | 627,170 | 745,813 | 592,380 ' 745,591 
Analyses of Siemens Producer Gas. 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Carbonic acid 89 | 86 9" | 15 61 
Carbonic oxide 27:3 | 20°0 165 | 236 223 
Hydrogen 00 87 86 | 690 28°7 
Marsh gas 14 12 27 | 8-0 10 
Nitrogen 674, | «G14 629 | 659 419 
Heat units in 1 | 
cubic feet * 93,966 97,184 99,074 | 114,939 164,164 
<S = 
Now comparing the heating power of this with 


bituminous coal, taking as a basis a coal slightly above 
the general average of the Pittsburgh coal, viz.:— 


Per cent. 
a. ‘ om “2 
yee MRA! dy ag, 38 sae “do Jam tnad Gh an we <s 
= a ae Te dee t-tests = 


It is found that 38 lb. of this coal contain 146,903,820 heat 
units. Then 54’4 1b. of this coal contain 210,069,640 heat 
units, or 544 1b. of coal is equal in its heating power 
to 1000 cubic feet of natural gas. If the coal cost 5s. 
per ton of 20001b., then 54:41b. costs 1°632 pence, and 
1000 cubic feet of gas is worth for its heat units 1°632 
pence. As the price of coal increases or decreases the 
value of the gas will naturally vary in like proportions. 
Thus, with the price of coal at 10s. per ton, the gas wi 
be worth 3°264 pence per 1000 cubic feet. If 54°41b. of 
coal is equal to 1000 cubic feet of gas, then 1 ton, or 
2000 Ib., is equal to 36,764 cubic feet, or 2240 Ib. of coal 
is equal to 40,768 cubic feet of natural If we com- 
pare this gas with anthracite coal, we find that 1000 cubic 
feet of gas is equal to 58°41b. of this coal, and 2000 lb. of 
coal is equal to 34,246 cubic feet of natural gas. Then, if 
this coal cost 26s. per ton, 1000 cubic feet of natural gas 
is worth 94d. for its heating power. ; 

The discussion turned almost wholly on the way in 
which this gas was produced. Part was taken in it by 
Mr. Bauermann, Mr. Bell, Professor Armstrong, and 
others. 

The last paper read was by Dr. Wedding, “On the Proper- 
ties of Malleable Iron Deduced from its Microscopic Struc- 
tures.” This paper was lengthy, and does not admit of con- 
densation. It was to all intents and purposes a set of descrip- 
tions of the appearances presented by various specimens of 
iron under the microscope ; and as no illustrations were 
shown, the result was unsatisfactory. Indeed, it is very 
difficult to see in what the value of such a paper lies. We 
regret to say this because Dr. Wedding has no doubt 
worked very hard for years, but it is extremely difficult, if 
not impossible, to draw any deductions whatever from the 
paper. The discussion was confined to Mr. Bauermann, 
who expressed his regret that the author showed 
nothing, and Sir Henry Bessemer, who said that 
with regard to the crystallisation of iron or steel that had 
undergone fusion, very different results were obtained 
according to the size and form of the crystals; and this 

in was dependent on the perfect stillness or otherwise 
of the mass under operation. Nearly thirty he 
was anxious to see how the presence of phosphorus affected 
crystallisation; for he suspected that the large crystals 
from which his process at that early period was suffering 
were due to the presence of that deleterious element: He 
determined to allow the mass to cool as slowly as possible, 
and for that purpose he had a large hole made in the 

und, 4ft. in diameter, lined with brick. A charcoal 
fire was kept in it for three or four days, and when it was 
heated: to a white heat a mass of Bessemer iron, wholly 
decarbonised, was poured into it. It was then covered 
with hot sand, so that the escape of heat was rendered 
almost impossible, except by slow percolation.. At 
the end of five or six days the mass was taken out and 
allowed to cool, and he found that a piece 15in. in 
diameter was readily broken through +o single blow of 
a large hammer. By taking it in one hand and striki 
it with a 2-lb. hammer, he could detach showers o 
crystals, The cohesion of the mass had been rendered 
almost nil by the perfection of the crystals. Some of 
them were cubes of nearly the size of common dice, and 
were beautifully polished and white. They could be 
hammered out into discs as large as a sixpenny piece, 
showing that the metal was malleable, and it owed its ex- 
cessive weakness only to the perfect crystallisation which 
had been ne by that cular process. That, 
perhaps, was one of the points which practical men would, 
with a little consideration, no doubt, apply in some shape 
or other. It was quite impossible, when iron was uced 
ina malleable state, and recarburetted by putting very 
highly carburetted metal into it, that the simple pouring 
of these two elements together could produce a homo- 
geneous mass. In every ingot of ordinary iron or steel 
there were strata of the malleable iron mixed with the 
carbonising metal, and it was only by a thorough admix- 
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ture of those parts before casting took place that they 
could hope to get anything like a homogenous result. 
Even that, as Dr. Wedding had shown, was not sufficient 
to prevent the formation of different kinds of crystallisa- 
tion, as though some particles elected to form crystals of 
themselves, and, having abstracted certain atoms to form 
that crystal, they left in their immediate neighbourhood 
and surrounding them another compound of iron con- 
taining more or less carbon than the central nucleus was 
rena | of. 


Votes of thanks were passed to the Institution of Civil 
Engineers for the use of their rooms, and to the president 
for presiding, and the meetings terminated. 








THE INVENTIONS EXHIBITION.—WAR 
MATERIAL. 

Iv our number of May 10th we gave an account of the 
exhibits sent from the Royal Arsenal Gun Factories, 
Carriage Department, and Laboratory. These are at the 
foot of the steps at the entrance to the middle court. The 
8in. breech-loading gun is a prominent object, and indi- 
cates the commencement of the groups. Waltham Abbey 
is on-the left face of the centre line of groups advancing 
from the steps, and Enfield on the right, after passing the 
exhibits of the departments mentioned above. 

Colonel C. B. Brackenbury, R.A., superintendent of the 
Royal Gunpowder Factory at Waltham Abbey, sends the 
following exhibits :—Models of gunpowders are furnished 
from 1862 to present date, as well as of gun-cotton. The 
following is a list of them :— 


List of Gunpowder and Gun-cotton (Models). 


F.G. (fine grain) ... ... 16%032 mesh 7-pr. R.M.L. 
L.G, (large grain)... ... 8to16 mesh 68-pr. gun, 8in. howitzer. 
R.L.G., (rifle large grain) 4 to 8 mesh 9-pr. gun, 64-pr. R.M.L., 


40-pr. R.M.L., 25-pr. 

R.M.L., 16-pr. R.M.L. 
Snider rifle. 
Martini-Henry rifle and 

Gardner and Gatling 


guns. 

9-pr. R.M.L. gun, 7-pr. 
R.M.L., 13-pr.R.M.L., 
tay R.M.L., 4in. 

B.L. gun, 40-pr. B.L. 


gun. 
7in. R. M. L. gun, 80-pr. 
R.M.L., 64-pr.R.M.L., 
25-pr. R.MLL., Gin. 
B.L. gun, 4in. B.L. 
gun, 12-pr. B.L. gun, 
12in. REAL gun. 
5in. B.L. gun, 6in. B.L. 
12°5in. R.M.L. 
, 12in. R.B.L. gun. 
Prismatic black, 0°98in. in height, diameter over sides 1°37in., 
8in. B.L., 9°2 B.L., 10°4 B.L. 


12 to 20 mesh 


R.F.G. (rifle fine grain) 
R.F.G.* (rifle fine grain) 12 to 20 mesh 


.G. 


R.L.G.* (rifle large grain) 3to 6 mesh 


P. (pebble) Sin. cubes 


P.? (pebble) ... lhin. cubes 


Prismatic C? ... 2in. in height, diameter over sides 2°35in., hole 
0-575in., 10°4in. B.L., 12in. B.L., Sin. B.L., 
9°2in. B.L. 

Cc? . 2in. in height, diameter 1°75in., 8in. B.L., 9°2in. 


B.L., 104in. B.L., 12in. B.L 
Prism C* Brown (“* Cocoa”) 0°98in. in height, diameter over sides, 
1°37in. 
Rifled pistol ... ... 20 to 36 mesh Rifled pistol. 
ee ox 7 tol4mesh Nordenfelt gun. 


Gun-cotton. 
Slab 6hin. x G6hin. x Ijin. ... ~ 2 
Slab 6tin. x 64in. x 1lgin. on 
Slab 6hin. x 6hin. x din noc 
Primer 5 in. x 2 in. ... ... ... 1glb. 
Primer 37;in. x 2 in. ... ... . 9oz. 
Primer 1#in. x 12in. ... 2 oz. 
Primer lfin. x lin. 1 oz. 


Model representing charge of guapewder ‘for the peopened 156-ton 
R.B.L. gun (1400 Ib.). 
— don og charge of gun-cotton for head of 14in. White- 
to! 0. 


Cartridge representing charge of gunpowder for 68-pounder gun. 
These samples of powder to some extent register the 
history of powder and its stages of development of grain 
from quick-burning kinds suitable to small charges and 
short guns to the enormous pellets now employed, which 
have fulfilled the requisite conditions of gradual action so 
completely that it is difficult to understand fully how the 
results are actually achieved. The pressure is now brought 
on so gradually and developed so far up the bore that, as 
we have noticed under the head of the Gun Factories and 
Royal Laboratory, the guns are being strengthened further 
forward, and the fuses have to be modified considerably. 
The enormous model charge for the new 160-ton gun can- 
not fail to be an object of popular wonder if the public 
generally recognise that it represents a charge of powder, 
on which point we have some doubt. 

The safety electric lamps of Waltham Abbey we reserve 
for our next notice, together with the original form of 
lamp of Major Watkin. 

Colonel Arbuthnot, R.A., sends from Enfield a complete 
series of small arms and swords, and other hand arms 
made in the department, as well as lances, boarding pikes, 
Horse Guard’s breast-plate, &c. There will also be 
found a five-barrelled Gardner machine gun, weighing 
4cwt. Oqrs. 13]b., and a two-barrelled one, weighing 
1 cwt. 3qrs.16lb. These guns were adopted, after being 
tried in the competition at Shoeburyness in 1881, of which 
a report, with cuts, of the arms was given in THE Enet- 
NEER, January 2ist and February 18th, 1881. The five- 
barrelled gun is shown in Fig. 6, not on a fixed stand, but 
on a field carriage, with the breech open. There are also 
five and four-barrelled Nordenfelt, the latter having an 
inch bore. These are employed chiefly in the Navy. The 
model of the Benbow will be seen to carry in her 
equipment ten of the latter and four of the former. 
The machine guns and also the bayonets are matters of 
special interest at the present time, since their powers 
have been so recently tried in the Soudan and Canada ; 
but we notice the machine guns again under the heading 
of their own inventors’ exhibits. 

Next to Enfield comes Templar’s balloon equipment, 
which is represented by a small balloon and a cylinder for 
containing hydrogen gas. 

This forms part of the Royal Engineer De ment, 
which consist chiefly of mining gear. There is a model 





illustrating generally the system of Captain Ruck, R.E. 
The mines are caused to act on the contact of the vessel, 
but not directly by it. The contact actually makes a 
signal which is seen by an operator, and also puts the mine 
in contact and its connections out of circuit with the other 
mines of the system. The operator fires, and the mine in 
its explosion destroys its own connection with the rest of 
the circuit, and prevents water contact by means of a 
special fuse. Captain Ruck is also the designer of a very 
simple but useful shackle, which is kept closed by the bite 
of india-rubber on a conical bolt. India-rubber does not 
bear a hot climate ordinarily, but perhaps might do so 
under water. There is a Le Monnier’s light projector, 
with wide spread for searching and parallel rays for 
signalling and projecting on a special spot. Also a glass 
mirror of Captain Cardew’s, which costs about £7, and 
replaces a metal mirror costing £240. It was supposed 
that bullets would only perforate the latter, which action 
if unaccompanied by distortion would not greatly detract 
from its power. Cardew’s mirror being in a frame, might 
probably be perforated by a bullet without further 
fracture than a round hole, but if broken - can be very 
quickly replaced by another. Cardew has als 

shunt to preserve a circuit from destruction in case of a 
sudden injury on service. There are models of bridges, 








but we did not notice any new feature in them. The 
Royal Engineer exhibits are in charge of a singularly able 
and painstaking corporal. 

The Elswick Ordnance Company exhibit designs here as 
well as in the department of naval architecture. We 
mare to notice their exhibits as a whole. 

ordenfelt has specimens of machine guns and also 
quick-firing guns. There issome difticulty in distinguishing 
between these two classes. Speaking generally, a quick- 


firing gun isa single-barrelled piece, discharging projectiles | 


running from 11b. upwards, with action enabling a rapid 
fire to be kept up, but fed by hand with cartridges. The 
arm has come in owing to the obvious scope for such fire 
against unarmoured parts of ships and torpedo boats. The 
two features of size and hand loading which distinguish 
this piece from machine guns are not in all cases main- 
tained, since Hotchkiss has a four-pounder machine gun 
and Nordenfelt is bringing out quick-firing guns fed by 
hoppers. The distinction, therefore, appears to be in 
jeopardy. Nordenfelt exhibits the following pieces :—(1) 
Twelve-barrelled volley-firing machine gun rifled calibre. 
The gun weighs 250 lb., naval carriage 236 lb., field carriage 
566 lb., limber 514 lb. empty. It fires 1200 rounds per 
minute, or 720 per half minute. (2) Three-barrelled 
volley-tiring machine gun weighs 56 lb., on tripod carriage, 
with axle and wheels weighs 221 lb., firing 350 to 4v0 
rounds per minute, or 1000 rounds in 2 min. 40 sec. 
(3) Single-barrelled machine gun, weighing 15 lb., tripod 
stand 17 lIb., firing 180 rounds per minute, 100 in a half 
minute. (4) Five-barrelled volley-firing machine gun, 
rifle calibre, weight 130 lb., naval carriage 133 1b., field 
carriage 281 Ib., firing 600 rounds in a minute, and in the 
official trial 3000 rounds in 5 min. 47 sec., and 1000 in 
1 min. 57sec. This piece is exhibited both on field and 
tripod stand. (Figs. 1 and 2 show it as fired in trial). 
(5) Two-barrelled lin. volley firing gun, firing a 7°2 oz. 
projectile with a velocity of 1475ft. per second, piercing 
lin. iron at 300 yards, firing 100 rounds per minute. 
(6) Single-barrelled 1jin. quick-firing shell gun—gun 
weighing 100lb., boat non-recoil, boat carriage 150 lb., 


o an electric | 





rojectile 14°25 oz., with a bursting charge of 304 grains. 
This is intended to attack torpedo boats, (7) Single- 
barrelled 14in. 14-pounder magazine gun firing shell bullet. 
The gun weighs 1°77 ewt., non-recoil ship carriage 2°5 cwt., 
projectile 1°51b., bursting charge 400grs., for attack of 
torpedo boats, (8) 165in. 24-pounder quick-firing gun— 
weight 3°l cwt., non-recoil carriage, cone, and socket 
3°75 ewt., projectile 2}1b., bursting charge of steel bullet 
550 grs., common shell 700 grs., rate of firing 25 rounds 
per minute, velocity at muzzle 2008ft., perforation at 
1000 yards 227in. wrought iron. (9) Single-barrelled 
2tin. 6-pounder quick-firing shell gun—weight 6cwt., 
non-recoil carriage and cone 115 cwt., recoil 5°5 cwt., 
bursting charge for steel bullets 1400 grs.; shrapnel con- 
tains 135 bullets, rate of firing 24 rounds per minute, 
initial velocity 2130ft. per second, perforation at 600 yards 
3in. of steel, obtained at Portsmouth in 1884. In 1885 at 
Portsmouth, 186 rounds were fired from a non-recoil car- 
riage in twenty minutes, and from a recoil carriage in 
twenty minutes. 

The Admiralty in this department exhibit a Whitehead 
torpedo, showing section of the buoyancy chamber, engine- 
room and head, with gun-cotton charger, the secret 
| chamber being closed. There isa model of a boat showing 

outrigger torpedo, besides a small one of the Polyphemus ; 
also detonators and tubes for 
torpedoes, 

Colonel Clerk has a gun- 
elevating platform, Sufts’ 
indicator safety arrangement 
for Martini-Henry rifle. 

Colonel Malet exhibits a 
model of a heavy gun ona 
carriage, slung on arms, 80 as 
to admit of its recoiling with 
a pendulum motion and with 
ahydraulic buffer. Another 
gun is slung by its trun- 
nions, the breech being hung 
from its elevating gear. 
There is a Jones revolving 
duplicate shield of plate iron 
for ports or embrasures. An 
army entrenching tool, com- 
bining pick and spade, is exhi- 
bited by Storey. A model 

_ of a breech-loading system is 
shown by Bayly. A _ case 
* of sporting rifles, revolvers, 
duck guns, and harpoon guns, 
are shown by Bland, of the 
Strand and Birmingham. 

Patstone of Southampton, 
and Parkes, also show cases of 
sporting arms, 

Turner, of Brook-street, in 
his case of sporting guns, has 
a special article that deserves 
notice, namely, an attachable 
muzzle. This consists of 
a few inches of rifled or 
smooth-bore barrel, which is 
attached on prolongation of 
an arm either to alter the 
shooting powers of a smooth 
bore or to rifle the piece. It 
is stated that these few inches 
of barrel, when grooved, are 
sufficient for this purpose, 
and that the bullet does 
not strip. The entire value 
depends on what is actually 
shown to bedone. We should 
not have expected good rifle 
shooting from it, but should 
be quite ready to admit its 
value if well established by 
Gilbert has a shield for fixing on the left side 





| practice. 
| of a barrel of a small-arm rifle, so as to prevent the left 
|eye from seeing the barrel and sight. It is therefore 
| impossible for the shooting to be affected by unconscious 
| use of the left eye, to which the inventor attributes much 
of the bad shooting now complained of. 

' Sporting guns and revolvers are shown by Gye and 


Moncrieff, of Dover-street. There is a very neat breech- 
loader, of which the lock is placed in a moving breech- 
iece. The parts of the lock work horizontally, and are 
eld very neatly inside the block, which can be removed 
by hand in an instant, 








STEAM ENGINES AT THE INVENTIONS 
EXHIBITION. 
No, II. 

Tue display of steam engines at the Exhibition is, on 
the whole disappointing. The engines are few in number, 
andnovelty of design is conspicuous by itsabsence. Wehave 
already at length referred to, and illustrated several. The 
remainder we shall deal with in due time. There is, how- 
ever, so little to be said about engines alone that we 
include under the heading of this article air pecs. | 
machinery as well. A notable example of this is exhibite 
in the principal gallery by Messrs. Walker Brothers, of 
Wigan. This consists of a large pair of engines and com- 
pressors intended to supply motive power for Mr. Ram- 
mel’s railway in the grounds. Messrs. Walker are ready, 
but the railway is not, so it would be premature to 
of it. There are some very novel features about the air 
compressors, which, however, cannot be made intelligible 
without drawings, which we shall give in an early impres- 
sion. Meanwhile, we would direct attention to Messrs. 
Walker's stand, as one which will be found full of interest by 
oe oe page We may add that the firm has recently pub- 
lished a catalogue, which contains very fine illustrations of 
nearly every possible form of plant that can be wanted in 
connection with mining. It is scarcely n to add 





that the reputation possessed by the firm is a guarantee of 











ee oree 





May 22, 1885. 


THE ENGINEER. 


397 | 








INVENTIONS EXHIBITION—COMBINED ENGINE AND DYNAMO. 
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the excellence of the machinery illustrated. It is very far | 40 Ib. is required to come upon the piston. Nor is this 


in advance of the ordinary trade catalogue, and we would | — always obtainable. 


gladly see the volume on the shelves of every young mining 
engineer. 

n the grounds of the Inventions Exhibition, between 
the Main Hall and the Natural History Museum, is a 
compressed air tramway locomotive, on Mekarski’s 
system. This locomotive is charged with compressed air 
at 30 atmospheres, or 450 lb. pressure, by machinery 
manufactured and exhibited by the General Engine and 
Boiler Company, Hatcham Ironworks, London, which has 
for ten years past made high-pressure air compressors a 
speciality. We illustrate the machinery exhibited on 
405, om may remark that it offers a very neat example 
of an air compressing installation. The air com- 
pressors are two, combined on the same bed-plate, and 
capable of being worked either together or separately. 
Each compressor is designed to deliver 50 cubic feet of air 
per hour at 450 lb. pressure, but on trial the reservoirs 
carried by the compressed air locomotive, of a capacity of 
about 120 cubic feet, were filled with air at 450 Ib. in just 
over the hour. The compression is effected by two 
ste A little water is introduced into the air cylinder 
with the air, and also a few drops of oil for lubrica- 
tion. The air compressing cylinders are also surrounded 
with water, and the air after compression is cooled 
by being passed through a coil of pipe immersed in cold 
water. The air a is shown in front elevation, Fig. 1, 
in plan, Fig. 2, and in end elevation, Fig. 3. As it would 

inconvenient on several accounts to allow the water 
admitted into the air compressing cylinder to find its way 
into the compressed air reservoir, a special separator 
column, shown at Figs. 1 and 3, and in section Fig. 4, is 
provided, by means of which the injection water is 
separated from the compressed air and drawn off from 
it, and the compressed air discharged into the reservoir 
in the dry state. The separator column is about 9ft. high 
altogether, and is composed of a steel tube 64in. diameter. 
The air from the compressor enters the separator column 
by the pipe A, the water falls to the bottom of the vessel 
and is drained off at B. The dry air rises and passes off 
by the orifices C C either to the car reservoir direct or to 
the station reservoir, as may required. No station 
reservoir is employed at the Inventions Exhibition, as the 
installation is not intended to be permanent. 

e air compressor is driven by one of the General 
Engine and Boiler Company’s well known “Express” 
engines coupled direct to the compressor. The apparent 
disproportion between the engine + and the compressor 
shaft is due partly to the fact that the latter is of steel, but 
mainly to the circumstance that the engine was taken from 
stock, and its crank shaft is strong enough for a steam 
pressure of 100 lb., although at the Exhibition only about 





Fig. 5 shows the cylinder in 

orizontal section, and Fig. 6 in vertical section. A novel 
feature about the engine is its patent governor—the 
simplest form of governor we ever recollect seeing. It is 
formed, as will be seen from Fig. 7, of a piece of ordinary 
chain kept strained in a straight line by means of a spring 
on the governor spindle when the engine is at rest, but 
which chains fly outwards and assume a curved shape 
under the action of centrifugal force when the engine is 
running. 

Among the small engines may be mentioned a well 
designed and well finished pair by Messrs. Shanks, of 
Arbroath. These engines are so well known that descrip- 
tion ,is unnecessary. Messrs. Duncan Brothers, Queen 


FIG.2 

















MESSRS. AVELING AND PORTER'S SPRING WHEEL. 


Victoria-street, show a launch engine, very similar to that 
illustrated on page 70, fitted with Bremmes’ patent valve 
gear, and a pair of small launch engines fitted with Dun- 
can’s patent reversing gear. In this engine the slide valves 
work on an intermediate plate with crossed ports. This 
valve is actuated hy the reversing lever, and according to 
the position in which it is placed, the engines go ahead or 
astern. This is decidedly the neatest ment for 
steam launch work we have seen. The engines can be 
handled with full steam on with the utmost facility, and 
their simplicity is in their favour, as there is no link motion 
or 30 ane 08 of any kind. 

Not far from these engines will be found the stand of 











Messrs. Browett, Lindley, and Co., late Deacon and Parker, 
where will be found a vertical ee and the engine 
and dynamo combined, which we illustrate. The engine 
has a Gin. cylinder and 8in. stroke. The dynamo is 
mounted on a swinging frame, as may be seen from our 
illustration. The heaviest end of this is next the fly-wheel 
of the engine, and is supported by the pulley of the dynamo 
resting on the a The pulley consists of discs of 
paper compressed between two iron discs, and is caused to 
revolve at 800 revolutions per minute while the engine 
makes about 150. In order to increase the adhesion there 
are two light rods—shown in our illustration—which unite 
two brass bearings, one on the dynamo spindle and the 
other on the crank shaft, and by turning two hand nuts 
screwed on the rods, the pulley can be forced down on the 
wheel and more adhesion obtained. This arrangement 
runs very well indeed. Of course, we can say nothing 
concerning the durability of the paper, but there is reason 
to think that no trouble will be caused from its wearing 


out with undue rapidity. 





CHANDLER'S ENGINE AND ROPE DRIVING,[GEAR. 


Messrs. Bumstead show in the South Gallery a small 
high-speed engine—Chandler’s patent—driving a Phoenix 


| dynamo by rope gear at 1500 revolutions, in a very in- 
| genious and ap 
| making 750 revolutions per minute. 
| most convenient height for sani ; it is supported 
| upon a strong cast iron table. i 


ently satisfactory manner, the engine 
The dynamo is ata 


method greatly 
economises floor space when it is not desirable to run an 
engine at too high a speed. At the back of and bolted on 
the base plate is a standard A, 5ft. to 6ft. high, upon which 
a tension wheel B may be moved for tightening the driv- 
ing rope; this can easily be effected while working. This 
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SECTION OF CHANDLER'S ENGINE 


arrangement is the joint idea of Professors Fleeming 
Jenkin and J, A, Ewing and Mr. Chandler. The governors 
of this engine claim special notice. All stuffing boxes leak 
more or less when sahdocted to considerable pressure. A 
basin is formed under the stuffing-box of the governors 
which catches any drops of condensed steam that may 
leak through; this basin forms part of the governor casting 
through which the spindle passes. At the level of the 
spindle a small pipe carries away water to prevent the 
basin from overflowing, thus water is kept at a constant 
level. On the top of this water floats oil, which auto- 
matically lubricates the governors and spindle which 
passes through the gland or stuffing-box. e small pi 
allows water to pass away from the basin when sufficiently 
full, but in such a manner that the oil is retained floating 
in the basin. This is on a similar principle to that 
employed to retain the lubricant inside the engine crank 
chamber, and for which Mr. Chandler has a patent. The 
gland of these governors is screwed up by one nut, and it 
cannot pinch or jam the spindle, as,is often done by care- 
less attendants, for the gland is forced in by a small lever 
fe takes its bearing equally on either side the governor 

indle. 

It should be noticed that there are no expensive lubri- 
cators of any kind employed on this engine; there is a 
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simple oil-cup, which may be termed a measure in this 
case, for supplying oil to the engine at any time; this 
little cup if filled once a day will, it is stated, supply suffi- 
cient oil to the crank chamber for a ten or twelve hours’ 
run. The accompanying engravings show the method of 
retaining the lubricant inside the engine. The bed or box 
is divided by a partition E, on one side of which are the 
crank-shaft connecting rods, &c.; by the rapid movement 
of these parts the oil is splashed to every ' of the 

ine. D are plates perforated with small holes; these 
prevent the undue mixing of the oil and water, and thus 
effectually retain the oil floating inside the crank chamber. 
The small hole C allows water only to pass out into the 
exhaust box; thus the level in the boxes is the same. At 
B there is a small hole which allows water to pass into the 
exhaust pipe casting, and the exhaust steam carries this 
water away, and thus maintains a constant and uniform 
level in the crank chamber. As the cylinders are lubri- 
cated from the under side, the walls of the cylinders are 
thoroughly oiled, and the oil does not off with the 
steam, as is the case when the steam is lubricated. 

The agricultural engineers, as it is still the fashion to call 
them, show several engines. Among the exhibitors we 
may name Messrs, Robey and Co., Messrs. Hornsby and Co., 
and Messrs. Aveling and Porter, of Rochester, show a 
traction engine fitted with the new spring wheels which 
we illustrate. The detail sketch shows the arrangement 
very clearly. For this p the outer ends of the seve- 
ral spokes or pairs of spokes B of a wheel have iron blocks C 
cast on to them, and these are all connected together by 
two rings secured to them on either side. The tire is 
formed with two flanges E Earound its innercircumference; 
the rings come between these and sideway move- 
ment of the central portion of the wheel is thereby pre- 
vented. The tire is A coupled to the blocks at the ends 
of the spokes in the following manner :—At three or more 
equidistant points of its inner circumference the tire has 
two coupling rods K K jointed toit. These are inclined away 
from one another; one is passed through the block at the 
end of one —, and the other through the block at the 
end of another _ Each rod is also — through a 
spring, and a nut N isscrewed on to the end of the rod. By 
screwing up the nut the spring can be compressed to any 
desired extent between the nut and the block. A cap or 
disc H, free to work on trunnions, is also interposed between 
the spring and the block, to allow it to adapt itself to any 
angle required. By constructing wheels in the manner 
above described, the springs interposed between the spokes 
and the tire are always in compression, and they serve not 
only to give an elastic support to the load on the wheel, 
but also, when the wheels are used as the driving wheels 
of road locomotives, the tractive power of the engine passes 
through them, whereby shocks are avoided, both at 
starting and during work. The engine shown has wheels 
7ft. high. These wheels have now run seven thousand 
miles, and have been run over balks of timber 8in. or Qin. 
high. These wheels have been adopted by the Government. 








PRIVATE BILL LEGISLATION. 

Durtne the last fortnight considerable progress has been 
made in both Houses of Parliament with the various Bills sub- 
mitted for approval this session, but it is still a source of grief 
to counsel and other professional gentlemen concerned in these 
schemes, that there is comparatively little vigour or vitality in 
these projects; but whether that feeling is well founded or nut, 
a large number of private Bill enterprises have been dealt with, 
and neither promoters nor opponents have much ground of 
complaint, at least on the score of protracted inquiry. In a few 
cases it may be fancied that Committees have been somewhat 
summary in their treatment of the schemes submitted to them, 
but a close examination of such cases will not support any such 
suggestion on the part of anyone deeply interested. In fact, 
just as the consciousness that the present Parliament is very 
near its termination has combined with general business depres- 
sion to deter many people from prosecuting bold ventures 
which they have designed, so the possibility of a Parliamentary 
crisis at any moment has acted as a spur to legislators, and im- 
pelled them to more than ordinary activity in disposing of the 
problems referred to them in the Committee rooms. Thus it is 
that in comparison with previous performances, surprising pro- 
gress has been made in the last two weeks by both Lords and 
Commons Committees. 

Since we last dealt with this subject, the ManchesterShip Canal 
Bill, after an exhaustive and almost tedious investigation, has 
been passed by Lord Cowper’s Committee, and has passed the 
second reading stage in the House of Commons. Upon this 
project there is little more to be said, for it was approved sub- 
stantially as it was this year presented; but it is worth while to 
mention that during the progress of the inquiry, the opposition 
of the Bridgewater Canal and Mersey and Irwell Navigation 
Companies was disposed of by an agreement under which the 
promoters will within two years of the final passing of the Bill 
purchase both these undertakings for the sum of £1,710,000. 
Speaking broadly, the opposition to this measure in its modified 
form this year has been feeble, and there are few people who do 
not anticipate that the Bill will, after Whitsuntide, pass success- 
fully through the Lower House. Among the respective parties 
there is a good deal of speculation as to who will be the chair- 
man of the Commons Committee, and it is urged that as the 
chairmen of the two Committees which have already considered 
the scheme, viz., Sir Joseph Bailey and Mr. Sclater-Booth, are 
members of the opposition, the chairman of the next Committee 
should in fairness be a Liberal, and it is likely that Mr. W. E. 
Forster will be chosen. 

The Bill promoted by the Corporation of London to autho- 
rise the construction of the low-level bridge across the Thames, 
to which we have more than once referred, has engaged the 
attention of a committee of the House of Commons for some- 
thing like three weeks already. This investigation promises to 
rival the ship canal inquiry in point of time, for the Bill is 
opposed by a formidable contingent, among the original peti- 
tioners being the General Steam Navigation Company, the 
Thames Conservators, the Tower Subway Company, the Steam- 
ship Owners’ Association, the Traffic Committee of Billings- 

te, St. Olave’s District Board of Works, the Metropolitan 

ilway Company, Messrs. Courage and Co., Messrs. Besleys and 
Wilson, the London and St. Katherine’s Docks Company, Messrs, 
Beresford and Co., Messrs. John Knill and Co., the promoters 
of the Tower Floating Bridge, the New River Company, as well 
as various persons, such as the owners of quays and warehouses, 





So far a strong case has been made out in favour of the scheme, 
the witnesses including not only people anxious to have ad- 
ditional means of crossing the Thames below London Bridge, 
but a number of pilots and other nautical authorities qualified 
to speak as to the probable effect of the bridge upon the navi- 
gation of the river. On the other hand, a considerable number 
of wharfingers and others similarly interested have given strong 
evidence against the scheme. The Committee will meet again 
on the day following the reassembling of Parliament after the 
Whitsuntide recess, and already a hint has been thrown out by 
the Committee in the direction of shortening the proceedings. 
The Bill of the Metropolitan Board of Works for constructing 
two free ferries across the Thames—one near Greenwich Hos- 
pital, and one at Woolwich Arsenal—has been passed by a 
Commissioners’ Committee ; but, on the other hand, the Tilbury 
and Gravesend Tunnel Junction Railway Bill, authorising the 
abandonment of the railway under the Thames, sanctioned in 
1882, has been approved by both Houses. The collapse of this 
scheme will probably operate in favour of the Tower Bridge Bill, 
but that is still conjectural. Several other Bills—not, however, 
abandonment Bills—have been passed by Select Committees ; 
for example, the Bill of the South-Eastern Railway Company, 

i wer to construct a new harbour at Folkestone and an 
additional branch line from Cheriton to Folkestone harbour ; 
the Various Powers Bill of the same company, granting an ex- 
tension of time until August 18th, 1887. for the purchase of 
lands required to carry out the widenings authorised in 1882— 
including the widening of Charing-cross Bridge ; the London 
and Blackwall Railway Bill, enabling the company to widen and 
improve their line, and alter and extend various bri and to 
make working agreements with the Great Eastern Railway Com- 
pany and the London, Tilbury, and Southend Railway Company; 
and the Omnibus Bill of the Great Northern Railway Company, 
which confers twenty-four distinct powers in respect of various 
portions of the company’s lines. So far as the metropolis is con- 
cerned, the Bill empowers the company to widen the archway at 
Islington, which carries the Caledonian-road over the company’s 
main line, and also to stop up Alma-road, Hornsey, and so much 
of Clarendon-road as lies between Alma-road and the property 
of the Hornsey gasworks. The company are also authorised to 
acquire lands on both sides of their main line between South 
Enfield Tunnel and North Enfield Tunnel, but no powers are 
taken in the Bill for raising any additional capital. A Com- 
mittee have likewise reported in favour of the Regent’s Canal, 
City, and Docks Railway Company's Bill, authorising the com- 
pany to raise any sum not exceeding £660,000 for the purpose 
of paying interest out of capital at the rate of 4 per cent. during 
the construction of the works sanctioned in 1882 ; and to divide 
into sections the line originally sanctioned, constituting each 
section a separate undertaking with distinct capital and borrow- 
ing powers. Another Committee have passed that portion of 
the London Street Tramways Bill, authorising the construction 
of tramways along Fleet-road, Hampstead, tish Town-road, 
and along the King’s Cross-road, and Farringdon-road, to a 
point near the Clerkenwell Sessions-house. The Committee 
rejected the proposed line along the Chalk Farm-road, which 
would have given direct access from Hampstead to the Totten- 
ham Court-road, but they stated that they considered the line 
an important one, and if certain difficulties could be overcome it 
ought, in their opinion, to be sanctioned. The Committee also 
rejected the line along the Crowndale-road, which is in the 
neighbourhood of the Chalk Farm-road. A feature somewhat 
unusual has been the promotion of schemes for securing parks 
and open grounds for the people. Two such projects have been 
advanced by the Metropolitan Board of Works, and both have 
been successful before Commons Committees. In the first 
place, the Board pro; , in an Omnibus Bill, to take powers 
to acquire, with the consent of the Governors of Dulwich 
College, between seventy and eighty acres of land belonging to 
that body for the purpose of making it a place for public 
recreation ; and in the next place, they obtained authority to 
purchase for £60,000 the whole of Highbury-fields, comprising 
about sixty acres of land, and to keep the land for ever open for 
the public. 

For the most part, the proceedings of these various Com- 
mittees have been devoid of any circumstance specially worth 
noting, but a singular incident occurred in connection with a 
Bill under consideration by the House of Lords Committee, to 
empower the Marquis of Bute to sell the whole of his docks at 
Cardiff to the Taff Vale Railway Company for the sum of 
£3,200,000. The Committee decided to allow the Bill to pro- 
ceed, subject to the insertion of a clause giving the Barry Dock 
and Railway Company—which is a competing dock sanctioned 
last session—running powers over the greater part of the Taff 
Vale Railway, together with the insertion of clauses for the pro- 
tection of other railway companies. Upon this decision being 
given, Mr. Pope, Q.C., on behalf of the Marquis of Bute and the 
Taff Vale Railway Company, pointed out that the Barry Com- 
pany did not seek the running powers given, and also that no 
evidence had been given on the question. The Committee, 
however, declined to alter their decision, whereupon Mr. Pope 
entered a protest against the decision, and intimated to their 
lordships that it would be useless to continue the inquiry, as a 
motion would at once be made for the recommittal of the Bill to 
a fresh Committee. The inquiry was thereupon adjourned, 
and when the Committee met again, Mr. Pope stated that, while 
the promoters were willing to give every assurance that the 
interests of competing railway companies should not suffer by 
the proposed amalgamation, they could not agree to allow any 
of these companies running powers over their system north and 
west of Treforest. The chairman—Lord Hatherton—said that, 
under these circumstances, the Committee considered it inex- 
pedient that the Bill should be proceeded with. He added that, 


if the promoters had made out a case against the running | 4, 


powers, it would only confirm the opinion of the Committee 
that the scheme should not be sanctioned. The result of all 
this was that the Bill fell through; but the incident has given 
rise to no small agitation among those concerned in Private Bill 
legislation, some not having scrupled to denounce the Committee 
as lamentably incompetent. A Bill of an uncommon description 
was that brought forward by the South-Eastern Railway Com- 
pany, asking Parliament to constitute a Court of Arbitration to 
settle all questions in dispute between the company and the 
London, Chatham, and Dover Company. To that proposal the 
last-named company objected, on the ground that, while a 
competent tribunal like the courts of law existed, Parliament 
had no power to compel two companies to arbitrate if one 
declined to take that course; and upon that contention a House 
of Lords Committee rejected the Bill. A number of ordinary 
provincial Bills have been before Select Committees of one or 
other House, but none of them calls for special mention. The 
Bill for continuirg the experimental works in connection with 
the Channel Tunnel scheme again came before the House of 
Commons, on a motion by Sir Edward Watkin to read ita 
second time. It was, however, opposed by Mr. Chamberlain, as 
the mouthpiece of the Government, and eventually rejected by 
281 votes to 99. 





Besides the results recorded above, the Metropolitan Streets 
Act (1867) Extension Bill, the East and West India Dock Com- 
pany Bill, and the Liverpool and Birkenhead Subway Bill have 
passed the third reading in the House of Lords; while in the 
House of Commons the Great Northern (various powers) Bill, 
the Lancashire and Yorkshire Railway Bill, the London and 
South-Western (various powers) Bill, and the London Riverside 
Fishmarket Bill have, amongst many others, been read a third 
time. The North-West Metropolitan Tramways Bill, being 
unopposed, after having passed through the Commons, has 
passed through the Upper House, and now only awaits the 
Royal endorsement to become law. 

The Bill which we described some time ago to enable the 
Corporation of Glasgow to draw a further supply of water from 
Loch Katrine has been brought up in the House of Lords, and 
all the opposition having been removed, it has been passed by 
that House as an unopposed measure. The estimated cost of 
the works is about one million. 

After a rather lively debate in the House of Commons, the 
Hull, Barnsley, and West Riding Junction Railway and Dock 
Bill has been read a third time, despite the opposition of Sir 
Robert Peel. The Limehouse Subway Bill, being unopposed, 
and having for its object the extension of the time for the com- 
pletion of the works, has passed, and in the same way the Bill 
for the abandonment of the Charing-cross and Waterloo Electric 
Railway, sanctioned in 1882, has been passed, the threatened 
opposition having been withdrawn. Also the Metropolitan 
Outer Circle Railway Bill, to effect junctions with the Great 
Western and London and North-Western Railways, and through 
them with the systems south of the Thames, has been approved, 
the only opposition to the sch having been disallowed by 
the Court of Referees. 

The Select Committee on the Bill to authorise the Postmaster- 
General to purchase various sites adjoining the present General 
Post-office, and in certain provincial towns, have reported to the 
House in favour of the scheme, rejecting various alternatives, 
including a proposal to acquire a site belonging to Christ's 
Hospital. 











DIAGRAMS FOR ESTIMATING THE QUANTITIES 
OF GIRDER BRIDGES. 

Tue diagram which we publish this day is intended to facili- 
tate the rapid calculation of the quantities of material in girder 
bridges, to illustrate the most economical form of structure for 
different spans, and to assist in designing the same by showing 
the different proportions of the several dimensions to the clear 
span for the thirteen types of girder construction illustrated. 

In the larger diagram, the ordinates represent the clear 
bearing / = L + 2a in feet—see Table G—and the abscissx the 
weights of girder per foot run between the clear bearings in 
cwts. and quarters. The points of intersection of ordinates, 
abscisse, and the different curves for the several types, give the 
weights in iron per foot run of each type of structure, for a 
bridge of the clear bearing of any ordinate. 

For Table G, L = clear span ; a = distance between centre 
of bearing and pier face; 6 = total length of bearing sur- 
face ; which, for the purpose of designing structures, are given 
in their relative proportions below, in Table C, in feet and 
inches, The increase of weight of iron, A for skew bridges and 
B for bridges in curves, is given in percentage of the weight of 
material obtained from the point of intersection of the curve, 
representing the type adopted and the abscissx at any particular 
span. The weights of bed-plate for the several spans are shown 
by the weights in cwts. above a thick line indicating the spans 
to which it applies. In the case of bridges of a span less than 
60ft., plates are adopted ; between 60ft. and 100ft , shoes ; and 
between 100ft. and 300ft., rocking shoes, 

In the smaller diagram, the ordinates represent the clear 
bearing and feet, and the abscissw the distance in feet between 
the centres of girders for the several types of bridges, at the 
point of intersection with the curves representing any parti- 
cular span. It will be seen from the above, as far as weight is 
concerned, irrespective of labour, that for the following spans 
the most economical structures are:—Up to 40ft. span, plate 
girders, types 1 and 2, or framed girders, type 5; from 40ft. to 
100ft., framed girders, type 7 ; from ‘100ft. to 210ft., arched 
girders, type 9; from 210ft. to 300ft., bowstring girders, 
type 13. The diagrams are compiled on the types and calcula- 
tions adopted by and from data obtained from the General 
Inspection of Austrian Railways. 
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Tue Tin Can’s Mission.—The empty tin can at last has a 
mission, and a profitable one at that. Emptied of its contents of 
peaches or tomatoes, discarded and thrown out at the kitchen gate, 
it may soon be sent ia at the front door or find an honoured in 
the best room in the house. Thousands of these cans are gathered in 
Philadelphia every week and made into shining sheets and used to 
ecorate or cover travelling trunks, and thus get a promotion from 
the back yard to the boudoir. On the outskirts of the city, within 
a short time, a number of factories for the conversion of these old 
buffeted and battered cans and other tin refuse from the ash heaps 
have a up, and the business isa growing one. One of con- 
siderable size is in the Moyamesing-avenue, below Mifflin-street, 
where a force of men is kept busy day in and day out. The 
cans are co in various ways, but principally from the city 
ash heaps and the hotels and large boarding-houses. At the 
factory the soldered seams are subjected to an intense heat in such 
a way that the solder is allowed to run intoa receptacle, and is care- 


fully saved and sold, the profit from this source alone ost 
ying for the expense of the gathering and handling of the cans. 
e tops and bottoms of the cans are melted and turned into 


window-sash weights. The labels on the tin plates are easily 
taken off, after they have been thoroughly soaked in water, and 
the plates themselves rolled out flat by machinery. As the insides of 
the plates are not much discoloured by the contents of the can, they 
present a clean surface and make excellent covers for , the 
seams being hidden by the trunk braces, either of wood or sheet 
iron. Other uses are also made of the tin plates, and there is con- 
siderable profit in the business. The process is quite oe and 
poy A garg capital is required. One concern in this ci led out 
40,000 of these plates in less than two months, and the industry 
promises to be largely developed both here and elsewhere,—Phila- 
delphia Record, 
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RAILWAY MATTERS. 


THE fare for child bers, as in school fétes, on the 
Prussian State railways will next summer be the same as the 
military fare, namely, about a farthing per mile, third-class. 

THE laying of the track on the last unfinished section of the 
Canadian Pacific Railway, near Jackfish Bay, was completed on 
the 18th inst. The rails have now been laid continuously from 
Halifax, in Nova Scotia, to the coast of British Columbia. 

THE following are in future the fares on Prussian railways for 
children :—Under four years old, free, when a seat is not required; 
between four and ten = half fare, for all classes and trains, 
and an allowance of 12 kilograms—26} lb.—of baggage, instead of 
the 25 kilograms allowed for a full fare; above 10 years, full fare. 

Ir affords considerable satisfaction to find that the claims of the 
St. Gothard Railway Company against the executors of M. Louis 
Favre, the contractor, who constructed the tunnel, have been 
ham i ages by the Berne Courts, while M. Favre’s representatives 
have been awarded 1,750,000f. in consideration of the difficulties 
encountered with the plastic strata and for general contingencies. 

On the 16th inst. the Zimes Odessa correspondent wrote that he 
had ‘learned on — authority that no work is now being per- 
formed on the railway from Kizil Arvat to Askabad, probably 
because the Second Transcaspian Railway Battalion, which was to 
be formed for the purpose of constructing that line, is not yet 
—. At the same time the Imperial order has been given for 
the line to be completed throughout by March 1, 1886.” 

ALTHOUGH the gap in the continuous line of the Canadian 
Pacific Railway north of Lake Superior has been filled in, there 
still remains, it appears, a gap in the Rocky Mountains which 
will not be filled in before August. This latter gap is, how- 
ever, so rapidly diminishing that the company have offered to take 
troops through to the Pacific, and have actually arranged to carry 
torpedo material to Victoria, British Columbia, for the Imperial 
authorities. 

THE Calcutta correspondent of the Times says, the construction 
of the trans-frontier railway is progressing rapidly. It is expected 
that the line will be ready for traffic as far as Mutch in sixty days. 
Material sufficient to carry the line to Candahar, if necessary, has 
been ordered from England. A large quantity of supplies and 
transport stores is lying at Suakim ready to be transferred to India. 
Telegraphing on Wednesday, he said there is no sign of a relaxation 
of the military preparations in this country. 

A USEFUL railway guide and route book to the Inventions 
Exhibition has been published by Messrs. Clowes and Sons, giving 
the times of trains to the Exhibition, and the latest trains from 
the Exhibition, from all the places within a considerable distance 
of London, with the names of the railways and the fares, includin 
admission to the Exhibition. It is accompanied by an index an 
a useful map, and by a large number of unnecessary advertise- 
ments, which prevent the ‘‘Guide” from being of a convenient 
pocket size. 

RAILWAY companies with long lines are troubled with the pro- 
blem which the falling off of second-class traffic is causing them, 

ready one large aapey is beginning to follow the Midland in 
the abolition of second-class, This cannot be done on local lines. 
It need not be—railway companies might make as good a harvest 
from second-class as from third-class if they would adopt the policy 
which has made third-class pay—namely, improve the carriages 
and lower the fares. Second-class fares are so much higher than 
third-class, that the many thousands who would gladly pay a little 
extra to escape the disagreeables of the company of the great un- 
washed at some hours of the day, are driven into the third-class 
notwithstanding. On most lines the jump from the third-class 
fare to the second-class is so great that the failure of the second- 
class is inevitable. 

THE much discussed trial of electric locomotion on the elevated 
railroads in New York is to be undertaken on two different lines, 
and on each a distinct system will be put in qu. A good 
opportunity for comparison will thus be furnished. The one under- 
in on the Edison-Field plan consists in providing each car with 
its own motor, and thus making it independent of any train control- 
ling locomotive. In a out this system each car will have two 
motors mounted respective —_ the trucks and belted to pulleys 
upon the axles of the car, e road will have an additional central 
rail, which will lead the current to the motors. The current will 
be picked up by two wheels, the two outer tracks constituting the 
return circuit. The Electrical World says the external appearance 
of the motor resembles that of machines of the Siemens type. It 
is difficult to see where the ‘‘system” lies in these American 
locomotives, 

From the opening of the first section of the New York elevated 
railways for business, April 20th, 1871, to March 16th, 1885, these 
lines have carried mgers as follows:—Old West Side road, 
from April 20th to tay 19th, 1871, 7242; Trustee from May 19th, 
1871, to January 3rd, 1872, 75,697; present companies, from 
January 3rd, 1872, to March 16th, 1885, 521,427,391; total, 
521,510,330. But one passenger has ever been killed upon these 
lines after being on board the cars, and he lost his life from his 
own negligence or carelessness. There is no parallel in the history 
of railway operation to this, as many passengers could not have 
passed over the same routes, or over any other like distance, on 
foot or in any other way, as safely. There is now in operation in 
the city of New York 80 miles single track elevated railroad, 
which has been built since 1874, the most of it in the years 1878, 
1879, and 1880, 

THE second part of the og fn ar Board of Trade Report 
on railway accidents during 1 includes passengers and other 
persors not servants killed and wounded from accidents other than 
those already mentioned—such as accidents caused by want of 
caution or misconduct, accidents to persons eT or passing 
over level crossings, and others. Of the 557 persons killed and 917 
injured in this division, 104 of the killed and 627 of the injured 
were passengers. These numbers show some diminution from those 
of 1883, when the returns gave 114 and 754 respectively. In getting 

an 





into or alighting from carriages, 35 passengers were killed 
injured, either by falling between the ee platforms, or 
by falling on to platforms or ballast; 41 were killed and 22 injured 


in passing over the line at stations; 7 were killed and 30 injured 
by falls from trains while in motion; and 21 were killed and 61 
injured from other causes. Of persons other than passengers and 


servants, 65 met their deaths and 27 received injuries while pessing. 
injure’ 


over railways at level crossings; 295 were killed and 187 

when trespassing; 53 persons committed suicide; and of other 
persons, mostly private people having business on the companies’ 
premises, but not specifically classed, 40 were killed and 76 injured. 
A LETTER from Yale, British Columbia, says:—“‘ A frightful 
accident occurred on the Western Division of the Canadian Pacific 
road, fifty miles above Yale, on the night of February 25th last, 
no account of which has hitherto been printed. An engine, draw- 
ing twenty lumber-laden cars and a pot sem was bowling rapidly 
down the winding track along the Fraser River. On one side were 
cliffs reaching to a height of 3000ft., occasionally cut through by 
frowning canons, spanned by high trestles. A huge boulder, 
loosened by the storm, had dropped from its heights at the entrance 
of one of en trestles, and Engineer Evans did not see it in time 
toprevent a collision, The engine, after striking the boulder, shot 
from the trestle, followed by the tender and four cars, The engine 
described a great arc, landing across the gorge 100ft. away, and 
then slipping 150ft. down the sloping granite wall to the brink of 
the river, where it stopped. Engineer Evans remained in the 
engine, and, strange to say, was uninjured, though both the 
vinden were broken, and the engine otherwise wrecked. 
man Gascoigne, who leaped from the tender down the side of 
the gorge, was seriously injured, though he is now fast recovering. 
The four lumber-laden cars were reduced to a mass of splinters on 
the rocks below, while ten rs in the caboose in the rear, 

which remained on the track, were uninjured save a few bruises,” 








NOTES AND MEMORANDA. 


In Greater London 3148 births and 1821 deaths, during the week 
ending 9th May, were registered, equal to annual rates of 31°6 and 
18°3 per 1000 of the Pom, opnonn Greater London, last week, 
3322 births and 1834 deaths were registered, equal to annual rates 
of 33°3 and 18°4 per 1000 of the population. 


A GIGANTIC oak has recently been felled by Messrs. Ackroyd and 
Bros., of the Birkenshaw Sawmills, near Leeds. Its dimensions 
have rarely been exceeded in this country, the measurements being 
as follows :—First length 30ft., 16ft. circumference in the centre; 
second length 15ft., 12ft. circumference, containing, with the limbs, 
upwards of 800 cubic feet. 


AccORDING to Mr. Shelford Bidwell, nickel continues to retract 
with magnetising forces far exceeding those which produce the 
maximum elongation of iron. The greatest observed retraction of 
nickel is more than three times the maximum observed elongation 
of iron, and the limit has not yet been reached. A nickel wire 
stretched by a weight undergoes retraction when tised 

THE average number of persons killed in the United States by 
boiler explosions in each month of 1884 was 21. The number 
injured was 21°75. The saw-mill boiler, as usual, stood at the 
head of the list. No less than 56 of these boilers exploded during 
the year. The next largest class on the record was that which 
includes portable, hoisting, and agricultural engines. Of these 18 
exploded, The total is 182 for the year, 

Durinc the week ending 9th May, 2429 births and 1465 deaths 
were registered in London. The annual death-rate per 1000 from 
all causes, which has been 22°3 and 19°8 in the two preceding 
weeks, further declined last week to 18°7. ing the first five 
weeks of the current quarter the death-rate av 21°3 per 1000, 
against 22°8 in the corresponding periods of the nine years 1876-84. 
In London, last week, 2544 births and 1496 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 
223, 19°8, and 18°7 in the three preceding weeks, was 19°1, 

THE deaths penton’ during the week ending May 9th in 28 
great towns of England and Wales corresponded to an annual rate 
of 20°2 per 1000 of their a. he six healthiest places 
were Plymouth, Brighton, ton, Leicester, Norwich, and Ports- 
mouth. The deaths registered last week in 28 great towns of 
England and Wales corresponded to an annual rate of 20°4 per 
1000 of their population. e six healthiest oo were Brighton, 
Bolton. Derby, Huddersfield, Bradford, and Birmingham. The 
death-rate of Brighton was 10°9, and that of Birmingham 17°9 


ACCORDING to a paper recently read before the Royal Society by 
Mr. Shelford Bidwell, M.A., magnetisation produces elongation in 
soft steel, which, as in the case of iron, increases up to a certain 
value of the magnetising force, and afterwards diminishes. The 
maximum elongation is less than in iron, and the rate of diminu- 
tion after the maximum is passed is also less. The critical value 
of the magnetising force for a steel rod diminishes with increasing 
hardness m4 to a certain point, corresponding to a yellow temper, 
after which it increases, and with very hard pee becomes ve 
high. There is therefore a critical degree of hardness, for whic! 
the critical magnetising force isa minimum. In steel of a yellow 
temper the value of the critical magnetising force is lower than in 
steel which is either softer or harder. In soft steel a strong mag- 

tising force subsequently diminished may cause a greater tem- 
porary elongation than the diminished force is capable of producing 
if doers in the first place. A temporary elongation when once 
produced in soft steel may be maintained by a magnetising force 
which is itself too small to originate any perceptible elongation. 


Ir is well known that water under certain conditions will fall 
slightly below 32deg. without becoming solid, but it is not very 
often seen. A correspondent, writing to the Scientific American, 
says:—‘‘ Three times during the winter I have seen water 
a nag converted into ice in a large tin pail ly filled 
with water. There was ice on the floor, cups partly filled with water 
held thick coverings of ice, but the water in the pail was as clear as 
crystal. Intending to dip a cupful, I accidentally struck the edge of 
the pail, and quick as a flash of light there shot from the sides of 
the pail toward the centre long, slender needles of ice, beautifully 
marked on their edges. These needles in a few seconds grew 
until the water for an inch or so below the surface was closely 
packed with these delicate shoots.” The editor, in a comment on 
the communication, says, ‘‘ The iar phenomenon of the spas- 
modic setting of crystals is well known and familiar to chemists. 
It is beautifully shown in microscopic crystallisation. Under the 
microscope the crystallic needles are plainly seen to shoot out like 
the arrow from a bow. In some ies of fungus the same 
spasmodic effect is noticed in the development of the spores. Its 
cause probably lies in the power of the attraction of cohesion, which 
in this class of phenomena is a resisting power to a change of 
condition.” 

EXPERIMENTS recently made in America-on the action of artesian 
well water on metals afford figures of some interest. Slips of sheet 
metal were used, about lin. wide by 4in. long, and weighing from 
6 to 8 grams, according to thickness, the surface being the same in 
each case. On being immersed in water from an artesian well, 
the different slips had lost the following amounts after twenty four 
hours’ immersion : iron, 0°0112 gram; zinc, 0°0012 gram ; copper: 
0°0003 gram. two slips, one of iron and one of zinc, imme 
in the same water containing the iron, which was shown by the 
blue colour im d by the same to a mixture of ferric chloride 
and red prussiate of potassa, as well as by its discolouring of 
starch solution blued by iodine. Iron immersed for the same time 
in the same kind of water, after being boiled, lost only 0°0055 gram, 
while in distilled water under the same circumstances it lost 
0°0025 gram, and in distilled water in which sulphate of lime had 
been dissolved it lost 0°0043 gram. Immersed in Lake Michigan 
water unboiled, the iron lost 0°0124 gram, and in Lake Michigan 
water boiled, 0°0031 gram. Iron immersed in distilled water in 
which sulphate of lime, bicarbonate of soda, and free carbonic acid 
were present, lost 0°0011 gram, and sulphurous acid was also formed 
in the water. These are but a few of the figures obtained during 
the experiments, but they suffice to show, among other facts, that 
in its natural condition the Lake Michigan water is scarcely less 
severe on iron than artesian well water, containing an especially 
large amount of solid constituents. 


ACCORDING to a paper read last month before the Royal Society 
“On the Changes produced by Magnetisation in the Length of 
Rods of Iron, Steel, and Nickel,” by Shelford Bidwell, M.A., the 
length of an iron rod is ine: by magnetisation up to a certain 
critical value of the magnetising force, when a maximum elonga- 
tion is reached. If the critical value of the magnetising force is 
exceeded the elongation is diminished until with a sufficiently 
powerful magnetising force the original length of the rod is 
unaffected, and, if the force is still further increased, the rod 
undergoes retraction. Shortly after the critical point is passed 
the elongation diminishes in proportion as the magnetising force 
increases. The test actual retraction hitherto observed was 
equal to about half the maximum elongation, but there was no 
indication of a limit, and a stronger magnetising force would have 
produced further retraction. The value of the external magne- 
tising force corresponding to maximum elongation is for a given rod 
approximately equal to twice its value at the “turning point.” 
The turning point in the magnetisation of an iron bar is reached 
when the temporary moment begins to increase less rapidly than 
the external magnetising force. The external force correspondi 
to the point of maximum elongation increases, when the qeity ¢ 
the iron is the same, with the diameter of the rod. So also does 
i. value at the turning point. on mw of the erg Fr 

ongation appears to vary inversely as the square root o! e 
Ghovter of the rod, when the quality of the iron is the same. The 
turning point, and therefore presumably the point of maximum 
elongation, occurs with as ler magnetising force when the rod 
is stretched than when it is unstretched. 














MISCELLANEA. 


WE notice that for the great bridge across the Forth and for the 
new Tay Bridge, all the Staffordshire blue bricks required are being 
made by Mr. Joseph Hamblet, of West Bromwich. 

Art the meeting of the Liverpool City Council on Wednesday, it 
was resolved, on the motion of Alderman Sir William Forwood, to 
oppose the Manchester Ship Canal Bill in the House of Commons. 


THE Sanitary Institute of Great Britain will hold a Health 
Exhibition of sanitary apparatus and appliances and articles of 
domestic use and economy in the Floral Hall, Belgrave-gate, 
Leicester, from September 22nd to October 10th, 1885, in connec- 
tion with the eighth autumn congress of the Institute. 

THE laying of the submarine cable connecting Lloyd’s signal 
station on the Fastnet rock with the mainland at Crookhaven 
was successfully accomplished on the 14th inst. Vessels which 
pass this station and wish to be reported can now be signalled and 
reported by telegraph direct from the signal station on the rock. 

_ ALREADY more than 500 persons have, it is said, announced their 
intention to attend the Congress on Inland Navigation which will be 
opened in Brussels on the 24th instant. The programme includes (1) 
canals in general ; (2) maritime canals; (3) non-maritime canals ; 
and (4) technical subjects. Visits to the Belgian maritime canals 
are projected. 

_ ON Saturday the Teddington Local Board issued a public notice 
inviting tenders for the erection of a suspension bridge over the 
river Thames at Teddington, and a lattice girder foot-bridge over 
the lock cut adjo’ it, according to drawings and specifications 
soanese by Messrs. Pooley and Thompson, engineers. The project 

been approved by the Thames Conservators. 

_ THE Times Philadelphia correspondent says an important etrike 
in the iron trade is impending at Pittsburg. The existing agreement 
on the subject of wages expires with May, and the ironmasters 
insist on new prices, at 20 per cent. reduction. ted confer- 
ences have failed to secure an agreement, and a strike is expected 
to occur on June 1, affecting some 50,000 workmen. 


It is officially announced that a competitive exhibition of water- 
raising engines, pumps, and machines, and air engines and machi- 
nery, ——a umps, boring machinery, irrigating and other 
appliances, wi held at Lecce from 15th September to 15th 
October next. The costs of experiments will be paid by the Royal 
Office of Agriculture, Industry, and Commerce. Full —— 
may be obtained from the Minister of Agriculture and Commerce, 
Signor B. Grimaldi, at Rome. 


On Wednesday, the Select Committee of the House of Commons 
on the Lower Thames Valley Main Sewerage Bill held their first 
meeting, to elect a chairman and to consider their course of proce- 
dure. Sir William Hart-Dyke was appointed to preside over the 
deliberations of the committee, and the next meeting will be held 
on June 8th, when the case for and against the scheme will be gone 
into. The Bill provides for the reconstitution of the authorities 
charged with disposal of the sewage of the Lower Thames Valley. 

_ THE managers of the American Exhibition to be held in London 
in 1886 have succeeded in securing a location for their enterprise in 
Earl’s Court :—The selected site is but a short distance from South 
Kensington, and situated in the best partof London. The property 
to be occupied by the Exhibition covers about twenty acres, and has 
railway advantages in advance of any Exhibition ever held in London. 
The station for the District Railway will be in the Exhibition 

junds, and another one will be at West Brompton, a few steps 

rom the entrance to the main building. 

In answer to a question on steel-wire guns, Mr. Brand said in 
the House on the 14th inst. that a howitzer of 10in. calibre and a 
gun of 9°2in. calibre, both partly constructed of steel wire, have 
been ordered for trial on the recommendation of the Ordnance 
Committee. The guns are being made under the orders of the 
responsible officers of the department, who are thoroughly ac- 
quainted with the principles involved. The gun apparently 
referred to by the hon. member in his third inquiry as having been 
made at Elswick is about of equal power with the 25-ton gun of 
the service. As regards future manufacture, this must entirely 
depend upon the results obtained in the experimental trials. 

AccoRDING to the report to the Registrar-General by Dr. 
Frankland on the results of the chemical analyses of the waters sup- 
plied to the metropolis during April, the Thames water dis- 
tributed by the Chelsea, West Middlesex, Southwark, Grand Junc- 
tion, and Lambeth companies contained, in every case, less 
organic matter than in the previous month’s samples. All the 
samples were clear and bright. The water drawn from the Lea and 
delivered by the New River and East London Companies also 
exhibited a considerable improvement as regards organic matter, 
the amount of the latter being less than in any of the Thames 
waters. Both waters were clear and bright on delivery. The fact 
that London water is really good is growing more evident even to 
Dr. Frankland. 


On Saturday the South Yorkshire Coalowners’ Assurance 
Society, who own more than one half of the pits thrown idle, 
issued to the public a statement which may be taken as their 
manifesto. The coalowners strike a firm note. They stand 
decisively for a return of the 10 per cent. conceded in 1882. 
“‘They ask no more. They will take no less. The sooner any 
doubt on the point is dispelled, if doubt in fact there be, the 
better it will for both owners and miners.” Every day now 
there are men returning to work, the least hopeful locality being 
Denaby Main, which, however, it is only right to remember, has 
no connection with the present strike, the rupture at Denaby being 
caused by a new system of working which the employers desire to 
introduce, and which the men have not yet even tried. 


Messrs. DONALD CURRIE AND Co.’s steamship Garth Castle, 
Captain R. Duncan, and the P. and O. steamship Chusan, Captain 
H. Wyatt, arrived in Plymouth Sound on Tuesday within one 
hour and a-quarter of each other after an exciting race across the 
Bay of Biscay. It appears that after passing Cape Finisterre the 
Chusan sighted the Garth Castle steaming ahead of her. She at 
once put on all steam and raced up to the Garth Castle, and the 
two vessels then made a fair start for Plymouth. There was great 
excitement among the passengers on board the two ships and a 
large number of bets were made. The pair kept well together up 
to Sunday night, when the Garth Castle went ahead, arriving at 
the Eddystone forty-two minutes before the Chusan, and anchoring 
in the Sound one hour and a-quarter ahead of her. It was stated 
by some of the passengers that at one time the two vessels were so 
close to each other that bets were made between passengers of 
each ship. This must have been a lively time for engines and 
engineers and stokers. 


On Monday evening a paper was read at the Inventors’ Institute 
“On Electric Tramcars,” by Mr. A. Reckenzaun. This described a 
car worked by secondary batteries and the author’s motors. For 
the car there are two motors, each capable of working up to nearly 
9-horse power, and weighing 420 1b. Each motor is carried sepa- 
rately upon a small bogie, in such a way that each bogie forms a 
small locomotive engine, upon which the car rests. One axle of 
each bogie is a driving axle; thus are actuated four small driving 
wheels. The speed of the motors is high, about 1000 revolutions 
per minute when the car is running at seven miles an hour. The 
gearing employed is a worm on each motor shaft, and worm-wheels 
on the driving axles, giving a ratio of about 1to12. This worm 
gearing is encased, and the wheels work in oil, the lubrication being 
perfect. The variation of speed and power is obtained by means 
of a compound switch, which arranges the motor circuits so that 
the machines shall work in series, in parallel, or singly; thus the 
resistance of the circuit being varied, the power and speed vary 
accordingly. When a greater range of speed is desirable, the 
motor circuits are still further divided by arranging the field 
magnet wires apart from thearmatures, This obviates cumbersome 
gearing. 
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THE INVENTIONS EXHIBITION—BUTLER’S MOVABLE COAL STAITHS. 


(For description see page 402.) 
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THE INVENTIONS EXHIBITION—COMBINED STEAM ENGINE AND AIR COMPRESSING MACHINE 
THE GENERAL ENGINE AND BOILER COMPANY, LONDON, ENGINEERS. 
(For description see page 397.) 
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THE ANTWERP INTERNATIONAL EXHIBITION. 


TuE International Exhibition at Antwerp was opened a short 
time since by Leopold II., the King of the i who was 
accompanied on the occasion by the Queen, and by the Count 
and Countess of Flanders. The opening ceremonies took place 
in the Salle des Fétes, at one end of the Exhibition building, 
after which the royal party and a vast .concourse of spectators 
inspected the different courts. The Exhibitions in an unfinished 
state, and although there is at present much to be seen in it, 
about a month will pass away before it can put on an appear- 
ance of completion. Even the less essential parts of the main 
building are not finished ; the imposing chief entrance of the 
future, with its three towers, is now but skeleton ironwork ; the 
deal walls of the building are having their imitation stone coping 
nailed or otherwise fixed to them along the top, and the imi- 
tation stone walls of the building, which are now lying about in 
the grounds in sections, will be glued or otherwise fixed to the 
boards below the coping when time permits ; afterwards every- 
thing will look as substantial as the pyramids themselves. On 
the lst May, 1884, the work of laying out the grounds and 
making the necessary excavations and removals was begun ; the 
main building was taken in hand in September, 1884, by the 
Society Cockerill, the Society of Braine-le-Comte, and the 
Metallurgical Society of Brussels; at the beginning of the 
present year, 75,000 square metres had been covered in, but the 
demand for space was so great that the work was then under- 
taken of covering 18,000 metres extra, which partially accounts 
for the present backward state of the Exhibition building. 

The Exhibition altogether is a fine one, but England is feebly 
represented therein. The area taken by English engineers in 
the spacious machine gallery is exceeding small, and but few of 
the exhibits to be displayed therein have arrived; Lowcock’s and 
Green’s fuel economisers are among them. Belgium occupies 
most space, and its chief exhibits are engines constructed by 
the Cockerill Company for the ventilation of mines and ships, 
and a mill for grain, constructed by Luther and erected by a 
Louvain firm. The English court in the main building is half 
empty, and contains plenty of unpacked cases. One exhibit 
here, comprising four stalls, attracts, however, much attention ; 
it is that of Mr. A, Lippett, Westmoreland-road, Walworth, 
London, and consists of a variety of such articles as are usually 
made of glass; about 15 or 20 per cent. of Mr. Lippett’s articles 
are undistinguishable by the eye from the most beautiful 
specimens of polished agate; the remainder are perceptibly 
made of some novel material. These articles are all made of 
slag from Middlesbrough ironworks. He says that the residuum 
of iron in the slag is smelted out by him, that the slag is next 
passed through several processes, after which it is permanent in 
the air. Until the final product is obtained, he does not know 
what colour it will be, so cannot obtain the agate-like material 
with certainty, but nearly every product has a beauty of its 
own. The articles are inexpensive, and designed in some 
instances with fair artistic ability; his stalls form at present 
the chief attraction of the English court. 

Iron tubes, from the Clyde Tube Works, Glasgow, are on view 
in this court, also samples of the patent wire rope of Messrs. 
Cradock and Co., of Wakefield. Messrs. Nettlefold’s, Limited, 
exhibit specimens of their screws, and Messrs. Kirby, Beard, and 
Co., of London, large quantities and varieties of pins, needles, 
and hairpins. Messrs. Johnson Bros., Hull and London, display 
their lubricating and other oils, and Messrs. Grace, Calvert, and 
Co., of Manchester, have samples of carbolic acid on view, as 
well as a large number of specimens of sulpho-carbolate salts. 
A little outside the English court, Messrs, Liberty and Co., of 
Regent-street, London, have a fine show of oriental and other 
silks ; Messrs. Arup Brothers, of New Bond-street, have also an 
elegant display of Copenhagen fine art pottery, for which they 
are the English agents. 

M. Toulet, the Belgian aeronaut, has a captive balloon of 
4500 cubic metres capacity, capable of carrying twenty persons 
in the car. The ascents are made in grounds near the Exhibi- 
tion, it being a private venture not connected therewith. M. 
Toulet entered the car to make the first ascent alone ; the engine 
then, said a Belgian newspaper, “ made a hellish noise,” but the 
drum on which the rope was wound would not move until the 
aeronaut left the car to see what was the matter, when the 
balloon at once ran up about a hundred yards. The rope next 
sprang out of its horizontal groove between the drum and point 
of ascent, and knocked down one of the workmen, injuring him 
50 severely that he had to be taken to the hospital. A hundred 


“soldiers were called in, who hauled down the balloon. The 


ascents were then suspended for several days, while alterations 
were being made in the machinery for controlling the balloon. 

The French and Italians have a magnificent display in the 
large courts devoted to their use, Colossal bronzes of high 
artistic merit are the most striking articles in the French court, 
and both French and Italians compete in merit with each other 
in the production of artistic work of bronze, brass, and 
hammered iron. The Indian Court is an attractive one ; so also 
is that of Turkey, erected by Mr. R,.J. Levy, of Great Portland- 
street, London ; its luxuries attracted the attention of the King 
and Queen, who remained for a long time resting on the com- 
fortable cushions of the divan, and were regaled with the 
national fig paste, served by a large array of Turks in their 
national costume. 

Laird Bros., of Birkenhead, exhibit a model of the Western- 
land, a passenger ship built for the Belgian-American traffic ; 
this ship draws more water probably than any other which 
makes the passage up the river Scheldt to Antwerp ; the vessel 
itself is now alongside one of the quays. The Westernland is 
450ft. in length, 47ft. in breadth; depth of hold, 35ft. 2in.; 
gross tonnage, 5736 ; net tonnage, 3690 ; dead weight capacity, 
5000 tons: indicated horse-power, 3750. 

The new docks at Antwerp are of interest to engineers; a full 
description of them, with plans, was published in these 
some eighteen months ago. About that time two new docks 
were commenced, and will be connected in the first instance 
with one of the present docks, but later on will have a separate 
entrance direct from the river. They will have an area of about 
60 acres; length of quays, 3200 metres; they will be lined with 
quay walls, except in a few places where inclines will be left 
with a view to future extensions if some of the fortifications 
near can be done away with. The northern citadel of Antwerp 
recently stood where the docks are now in progress. Their 
depth of water will be about 30ft. The works are carried on by 
M. Gustave Royers, engineer to the city, and will cost about 
6,000,000f., which will all be paid by the city of Antwerp. Of 
the two new docks one will be used especially for petroleum, 
the great bulk of which comes here from America, to supply 
Belgium and a large part of Europe. An installation for Russian 
petroleum is in course of constructign. The other dock is for 
large vessels, The works are already half finished ; they involve 
excavation to the extent of 1,600,000 metres, of which 700,000 
have been finighed ; half the m has also been completed, 
Everything is expected to be finished by August, 1896, three 
years from the commencement, . 





The ancient Hanseatic House, the place 200 or 300 years ago 
of union for the maritime cities of Europe, has a quadrangle 
inside 30 metres by 50 metres, which is being covered over to 
hold silos. There will be sixty bins, 46ft. high and 13ft. in 
diameter. The old building itself is being converted into a 
place of storage for grain, of which it will hold 230,000 hecto- 
litres, Elevators and weighing machines will be provided where 
necessary, and the work is expected to be finished by the end 
of this year. 

The Antwerp Exhibition is of remarkably easy access from 
London, because it is but three minutes’ walk from the mooring 
place of the steamers from Harwich, The boat train leaves 
Liverpool-street station every week-day evening at eight o'clock; 
a little after half-past nine the passengers are on board the 
boat, and next morning, while steaming up the river Scheldt, 
a substantial breakfast with hot meats is served in the 
saloon, after which one is landed about ten o’clock in the morn- 
ing close to the Exhibition building. The boats start from 
Antwerp on their homeward voyage at 4.30 p.m.; the reason 
for starting so early is the desirability of making a daylight 
passage down the Scheldt, with its numerous sandbanks and its 
tortuous bed. 








THE MUNICIPAL AND SANITARY ENGINEERS 
AND SURVEYORS ASSOCIATION. 


A MEETING of the Birmingham district of this Association was 
held at Nottingham on Saturday last. The president, Mr. W. 
G. Laws, Newcastle-on-Tyne, occupied the chair, and about 
thirty members were present, including Mr, E. Pritchard, 
Birmi the district secretary, and Mr. C. W. Jones and 
Mr. T. the secretaries of the association. 

Mr. George Winship, Abingdon, read a paper on “Some of the 
Advantages and Results of the Supply of Water by Meter.” He 
argued that the incidence of water rates was often unfair, and 
that meters equalised the cost and effected a great saving in 
the consumption of water. The cost of meters need not be 
considered, as rent was paid directly they were attached to a 
service, and a large stock need not be kept. A great saving was 
effected in the cost of inspection for waste, and still more if 
irrigation were adopted as the mode of disposing of the sewage, 
as only about one-half the quantity of land usually estimated for 
would be required, whilst the cost of pumping, if it did not flow 
to the land by gravitation, would be proportionately reduced. 
At Abingdon, where the consumption of water only averaged 
six gallons per head, consumers appeared thoroughly satisfied 
with the meter system as a basis of charge, and he had similar 
testimony from Malvern, where meters had also effected the 
desired object—the prevention of waste—whilst the sanitary 
state of the town is second to none. 

Mr. A. Brown, borough engineer of Nottingham, also read a 
paper, describing five years’ municipal work there. After 
speaking of the great extension of building, and the rapid 
development of new streets, he strongly advocated the latter 
being made by the Corporation and not by private owners, as 
uniformity was thus secured. The only fault was the strain 
and responsibility thrown upon the borough engineer and his 
staff. The private improvements effected in Nottingham in the 
past five years had cost £210,000. For carriage roads nothing 
equalled beech wood pavement, which cost about 14s. per square 
yard, but it should always be laid upon a thoroughly good con- 
crete foundation. He then referred to Nottingham having the 
reputation of having originated asphalte footpaths and asphalte 
macadam , and described some laid by Mr. Smart, about 
1840-45, in the London-road. Then he gave details of the 
modern asphalte footpaths and roads in Nottingham, of 
which an area equal to twenty acres had been laid down 
in the last five years, at an average cost of 1s. bo 
per yard super. He next gave an account of the Beed Valley 
sewer, constructed to save the district from periodical floodings 
in the event of sudden storms. Its cost was £40,000, and it 
was carried under Sneinton-hill, the cemetery, and the Midland 
Railway direct to the Trent. Referring to the removal of 1100 
bodies from St. Peter's Churchyard, some buried within the 
preceding five years, in order to carry out the St. Peter’s Gate 
improvement, Mr. Brown said he hoped it was the last work of 
that kind that he should have to superintend. Previous to 
his experience he had no fixed ideas as to the desirability 
of cremation or otherwise; but now he was convinced that 
the present system of burying the dead—the result of which 
is that we are for ever breathing the gases emanating from 
our ancestors, or possibly in some cases actually drink- 
ing water contaminated by such burials—is one which deserves 
the utmost censure. The only means of avoiding such evils he 
was satisfied was cremation. Mr. Brown then gave an account 
of the pail system of dealing with the sewage, which was intro- 
duced at Nottingham twelve years ago. There are now 31,155 
pails in use, and in four years the numberemptied had increased 
from 1,294,860 to 2,240,899 in 1884, equal to 73 per cent. In 
1884 they dealt with 40,000 tons brought in pails, and the 
quantity sold, including ashpits and privies, was last year 75,000 
tons, which produced £7145, about 1s. 6d. per ton. About 
6000 tons of dry material were effectually consumed by the 
destructor. Pails were an undoubted advance on the old 
midden system, but that it was a perfect system could not be 
maintained. Mr. Brown then described the roads constructed, 
and mentioned that the expenditure of the last five years had 
amounted to £667,000, of which £210,000 was for new streets 
paid for by owners; and the work executed included 22 miles of 
new streets, 30 miles of sewers, 67 miles of kerbing, and 91 acres 
of new granite paving. 

A visit was then paid to Sir John Oldknow’s lace factory, and 
to the various Corporation works in the borough, after which 
the meeting was resumed, when the papers read were discussed. 

Mr. Pritchard strongly condemned, on sanitary grounds, 
meters, or anything else which would restrict unduly the con- 
sumption of water for household purposes. 

Mr. Gordon, Leicester, also said that a charge which would 
restrict the use of water for sanitary pu was altogether 
wrong in principle. The cost would fall heavier on the working 
classes, who ought rather to be encouraged to use water for 
baths and sanitation. 

Mr. Fowler, Manchester, and the president, expressed similar 
views, and Mr. Winship, Abingdon, in replying, admitted 
check on the consumption was imperative at Abingdon, other- 
wise the supply would be inadequate. 

Mr. , Leicester, in opening the discussion on Mr. 
Brown’s paper, highly commended everything they had that 
day inspected in Nottingham, except the pailsystem. The latter, 
he acknowledged, was admirably managed, but the system was 
altogether wrong in principle, The mixture of light ashes at 
Nottingham helped to prevent decomposition of the sewage 
matter, but in the majority of towns pails became in a candi- 
tion highly dangerous to the health of people using them, 

Mr, Lobley, Hanley, said meng Arye not hops cremation would 
be adopted by this generation, but nearly all the objections ta 


qrdinary interments in soil might be removed by burning the 





bodies in lime. With respect to the pail system of sewage, that 
Association adopted it, but abandoned it years ago, and had 
done with it now for ever. 

Alderman Ford, Nottingham, the chairman of the Health 
Department, admitted that if he had to commence again, with 
his present knowledge he should not favour the introduction of 
the pail system into Nottingham. 

The discussion then closed, and the members of the Associa- 
tion — entertained at dinner by the Mayor at the George 
Hotel. 








INVENTIONS EXHIBITION.—BUTLER’S 
MOVABLE STAITHS. 


Amonest the drawings on the walls of the Inventions Exhibi- 
tion is one showing the movable staiths by Mr. S. Butler, of 
Cardiff. Staiths have hitherto been fixed and the ships moved. 
This invention provides for moving the staiths and keeping the 
ship stationary. The object to be gained by this is to enable 
three staiths to be loading a ship at the same time instead of 
one, which is calculated to increase the rate of loading. five 
times, effecting a great saving in quay space as well as in the 
time of the ship. We illustrate at Fig. 1 a movable balance 
staith as fitted to a dock with sloping sides for shipment of coal 
from high-level railways. The mechanism of this staith is the 
same as the fixed staiths now working, with the exception that 
it is mounted on wheels made to travel on rails laid on the 
girders A A A,a hydraulic winch B being used for hauling the 
staith in either direction. The bridge for conveying the wagons 
to and from the staith is arranged on two pivots in order that it 
may adjust itself to any angle for retaining connection of the 
staith with the sidings. Over the pivots C and D are provided 
turntables, which may be better understood on reference to 
Fig. 2. The end of the bridge at C is mounted on a carriage 

rovided for motion at right angles to the motion of the staith, 
Tn order to span the gap between the carriage and the sidings, 
sliding rails and foot-plates are provided, so that wagons may 
be travelling on to the bridge even at the time that the staith 
may be moving from one hatchway to another, The hydraulic 
pipe is telescoped at this point, and therefore remains in like 
manner always connected, 

There is another new feature of considerable importance 
which might be fitted to any staith now working, which would 
reduce the breakage to a minimum, viz., that which Mr. Butler 
calls the anti-breakage box, which is constructed to work auto- 
matically for lowering the coal into the ship as fast as it can be 
tipped. The bottom of the shute for about 3ft. from its end 
is made to lift on a rocking shaft beneath it, actuated by the 
side levers E, to which it is connected by rods F. The mouth 
of the shute is thus balanced by weights at the back of the 
staith, attached by chains to ends of the side levers at G, There 
are three chains working the anti-breakage box, which may be 
locked between small rollers in the bar connecting the two side 
levers at H. The object of the three chains working the box 
is to open and shut the doors, as well as to keep the box square 
with the shute by means of the guide rollers at H. The centre 
chain of these three is attached to the cross-bar I, which in its 
turn is connected by chains to the doors, The two outside 
chains are connected to the cross-bar J, which in its 
turn is connected to the box. The box is lifted and lowered by 
the chain attached to the doors, worked by the hydraulic 
cylinder K. The chains attached to the box are kept tight by 
the weight L, and only come into action for discharging the box, 
which is done by large links in the chains coming in contact 
with an adjustable stop. The depth at which the box is to dis- 
charge is determined by the position of this stop, which can be 
put on a rack at any point along the floor of the staith. 
The action of the box therefore is to open the mouth of 
the shute on coming up to be filled, and to close it 
immediately it begins to descend. The box may be made to 
hold one to two tons, and being automatic in filling and dis- 
charging, there is practically no limit to the speed at which it 
may be made to run up and down. When the box is not 
required for the purpose of lowering the coal, it is still used for 
working the mouth of the shute, which is made to act as a wing 
board for regulating the discharge of the shute. This is done 
by keeping the box above the mouth of the shute instead of 
under, and attaching it to the levers at H by a short length of 
chain. For shipment from low-level railways, the staith is con- 
structed as represented in Fig. 3. The wagon is lifted by the 
hydraulic cylinder A, which is carried between two upright 
girders, There are four flat wire ropes attached to the cylinder 
passing over top and bottom pulleys of the cylinder, and thence 
over the pulley B; from this point two ropes lead down to one 
side of the cradle, and the remaining two ropes pass over the 
pulley C and down to the other side of the cradle. The tipping 
is done by a chain from the cylinder D. The staiths may be 
constructed to discharge wagons from their ends or bottoms. 
(Figs. 4 and 5.) In this case the action of the lift is used to 
pull the staith to its position. The only additional appliance 
required for this purpose is a chain passing over the top of the 
staith, to which the cradle may be attached on either side. If 
it be attached to one side, the staith is drawn in that direction ; 
and being attached to the other side it is drawn in the opposite 
direction. Each end of this chain is fastened to mooring posts 
on the quay at opposite ends of the staith’s path. A traverse 
table is used for moving the wagons from the sidings to the 
staith; or in cases where the arrangement of the quay will 
permit, the swing bridge is used for retaining the connection of 
the sidings with the staith as with high-level railways. 








LIVERPOOL ARCHITECTURAL AND ENGINEERING SOCIETIES.—A 
joint meeting of these Societies was held on Wednesday, May 13th, 
at the rooms of the Architectural Society, 9, Cook-street, Liver- 
pool, when a paper by Mr. W. Goldstraw, on ‘Science and Art 
in Connection with Buildings,” was read by the author. The 
paper referred to the connection of science with building as ‘‘ the 
app ication of exact knowledge of the nature of materials, and of 
the principles of mechanics to the planning and construction of 
buildi with a view to their safe and convenient use;” whilst 
the connection of art with buildings was said to be ‘‘ the exercise 
of taste and skill in both design and execution for the purpose of 
producing a beautiful effect in the structure.” Thus regarded, 
science and art, or utility and beauty, ought to be amalgamated in 
building work without neutralising each other, and the balancing 
of the two was the problem which ev designer of buildings 
should endeavour to solve. For examples of this happy union, 
reference was made to the dome of St. Paul’s, the steeple of Bow 
Church, the Vienna Exhibition, and the arched vault over St. 
George’s ‘As instance where science had excluded art, 
mention was made of the Britannia Tubular Bridge and the new 
Tay Bridge. The man whose chief business it is to apply science 
to buildings is the engineer, but the architect must cultivate 
science and art together. The distinctions between the two pro- 
fessions is very much an arbitrary one. Neither engineers nor 
architects have any exclusive right tg the work of d build- 
ings and such-like structures, ere is no line of demarcation 
betwoen the two professions, But there is q hond of unian in the 
nature af their common pursuit, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—AsHeER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC,—A, Twiermryer, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
81, Beekman-street. 








PUBLISHER’S NOTIOE, 


*,* With this week’s number is issued as a Supplement, a Two- 
Page Engraving of Austrian Railway Diagrams for Estimating 
the Quantities of Girder Bridges. Every copy as issued by the 
Publisher contains this Su t, and subscribers are requested 
to notify the fact should not receive it. 








TO OORRESPONDENTS. 


«,* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be ypanied by the name and address 
of the writer, not necessarily for publi as a proof of 
good faith. No notice whatever will of anonymous 
communications, 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request corres, to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

c. F. R.—IJf you will send particulars of your invention, in confidence, we 
shall be in a position to advise. 

B. G. M.—We never attempt to supply purchasers for patents, and cannot 
give you any information whatever on the subject. 

Supscriper.— Practical Geometry, Perspective and Engineering Drawing,” 
by Geo, 8. Clarke, R.E. London: B. and F, N. Spon. 

T. p. (Middlesbrough).—The Secretary of the Iron and Steel Institute, 





tion, but 
be 


Victorva Mansions, Victoria-street, Westminster, may be able to supply the 
injormation you require. We have no list of the kind. 

R.—{1) An ejector condenser, such as Morton's, will probably answer your 
purpose, (2) You can use a pitch chain as you propose, (3) No. (4) A 
constant lead, (5) Consult any small work “ On Strains,” such as Humber’s, 
or see treatise On Cranes” in Weale’s Series, (6) About 2 tol, 





PROFESSOR HANNAY’S ELECTROGINS. 
(To the Editor of The Engineer.) 
S1r,— Will any reader kindly favour us with the name and address of 
the manufacturer of Professor Hannay's “electrogins,” used for boiler 
purposes ? W.N, J. 





SUBSCRIPTIONS. 

Ture Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance):— 

Halj-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

made, THE ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tur Encineer Volume, price 2s. 6d. each. 

A complete set of Toe ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below ;:—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Aus’ 
Columbia, British Guiana, Canada, Se 9 of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Row , Switzerland, Tasmania, Turkey, United States 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
—, a ee ——a gee Peru, Russia, My Sonia’ 
Chili ¢ rneo, Ceylon, Java, and Singapore, £2 0s. Manil 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS, 

*,* The charge for Advertisements 0 four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 

all 


Belgium, Brazil, British 


order in payment, Alternate advertisements will be inserted with 

practical regularity, but regularity cannot be guaranteed in any such case. 

All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening In each Week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue ENGINEER, 168, Strand. 








MEETINGS NEXT WEEK. 

University CoLLrcr ENGIneERING Society.—Last ordinary meeting of 
session 1884-85, Friday, May 29th, at 8 p.m., when a paper be 
by Mr. R. F. Hayward ‘“‘On Boiler Explosions.” Professor Alex. B. W. 

ennedy, M. Inst. C.E., in the chair. 

Society oF TELEGRAPH ENGINEERS AND ELrcrricians.—Thursday, 
May 28th: “Ship org BY Glow Lamps, gon tomas of Trial 
for Economy in H.M.8. Colossus,” by Mr. B. J. Farq m, Member, 
“ Electric Lighting at the Forth Bridge Works,” by Mr. J. N. Schoolbred, 
B.A., M. Inst. C.E., Member. 








DEATH. 
On the 13th inst., at his resid Gl t Hyde Park, 


, 41 gardens, 
W., Mr. Witt1am Grorce Owen, late Chief Engineer of the Great Western 
Railway, aged 74. 
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THE LONDON SEWAGE INQUIRY. 

A Buve-Book has just been issued, containing the 
remainder of the evidence taken before the Royal Com- 
mission on Metropolitan Sewage Discharge. The former 
volume started from July, 1882, and the present one ter- 
minates in last October, finishing off with the answer to 
Question 19,689. The list of witnesses includes a long 
array of well-known names, and we find Sir Robert Raw- 
linson giving some interesting evidence as to the position 
and prospects of the sewage problem. He recognises the 
difficulties which lie in the way of sewage irrigation, and 
considers that the climate of England affords too little 
sunshine for success in the application of sewage to land, 
When it happens that the season is favourable to sewage 
farming, there is plenty of produce in the market, and 
prices rule low, Sewage irrigation ig “ yery ocastly,” and 
accordingly unprofitable, The Worthing sewage farm waa 
Well managed, it created no nuisance, and it yielded 


read | Hartu 





splendid crops ; but. it did not pay, and the sewage now 
goes into the sea. The most curious fact of all is, that 
there is a popular prejudice against sewage-grown produce. 
Sir R. Rawlinson states that this sentimental objection 
greatly retards the sale of milk and vegetables from a 
sewage farm. Sir Robert is convinced that this prejudice 
has no proper foundation; but, nevertheless, it exists, 
When Mr. Blackburn had the sewage farm at Aldershot, 
he told him that he had “the greatest difficulty” in ep 
rid of his produce, although it was acknowledged to be 
the best in the district. At Nottingham, more than 600 
acres of land have lately been put under sewage ; the soil 
is of suitable quality, and the area is admirably laid out. 
There are some very fine cattle sheds, and about 150 milch 
cows. There is nodifficulty in selling the milk, onecontractor 
taking the whole of it. But it goes to London, where nobody 
is any the wiser, and the sentimental objection does not 
present itself. There is also a quantity of young stock 
on the farm, and the managers get the highest price of any 
farmer in the district for their pigs, or their cattle, or 
whatever they grow there. So far, the sun seems to shine 
upon Nottingham, and it may inspire regret that so much 
sewage is now being thrown away which might help to 
produce milk for the London market, besides furnishing 
igs and cattle, and other food supplies. The sewage of 
Suien would fertilise an enormous area; but, then, it 
would never pay. Neither would any other process pay. 
It is a matter almost of reproach that we are under the 
necessity of wasting so much valuable manure. Sir R. 
Rawlinson laid before the Royal Commissioners a report 
by Mr. Robert Ethridge, showing that 100 tons of London 
sewage a value of 17s. 7d. Of this amount, 
15s. 44d. is in the dissolved matter, vg only 2s, 24d. 
for that which is in suspension. On such a basis it is 
calculated that the total annual value of the fertilising 
materials in the whole of the metropolitan sewage is 
upwards of a million sterling. Yet Sir R. Rawlinson 
vised the Commissioners that the best mode of dealing 
with the London sewage was to convey it down to the 
mouth of the Thames, and there throw it into the estuary. 
He would have ten outlets, formed of cast iron pipes, not 
less than a quarter of a mile apart, on each side of the estuary, 
making twenty in all, the discharge to be continuous at all 
states of the tide. When this is accomplished, Sir Robert 
says, “I think you will have done for London all that you can 
be called upon to do; and I myself see no other way out 
of it.” As our readers are aware, there are others who 
think differently from Sir R. Rawlinson on this point, and 
the Metropolitan Board are evidently resolved to try 
whether they cannot treat the sewage successfully at the 
present outfalls. 

There is a striking map attached to the evidence, show- 
ing the chemical works and factories in the vicinity of the 
main drainage outfalls. Of these there are more than 
thirty. This map appertains to the evidence of Mr. G. 
Chatterton, who believes that the outfalls are made to bear 
more blame than belong to them in respect to malodorous 
etiluvia. Between Greenwich and Woolwich, especially on 
the northern shore, there is a wonderful aggregation of 
noxious trades, and there is a considerable cluster on either 
side below Crossness. These establishments are all very 
useful, and it is a pity they cannot be made less disagree- 
able to the locality in which they are placed. If ever the 
outfall question is set at rest, the fish manure works, the 

lue works, and other unsavoury establishments will no 
onger be able to hide their own sins by a reference to the 
main drainage outfalls. 


AN EPISODE IN AMERICAN CONTRACTING, 


WE have more than once treated of the relations exist- 
ing in this country between engineers and contractors, 
relations which are now and then, to say the least, un- 
pleasant. We have shown that these usually find their 
origin in the incautious way in which specifications are 
signed by the contractor before he has mastered their 
contents, This want of caution is not confined to Great 
Britain, and even the quick-witted American, with all his 
native shrewdness, now and then finds out to his cost that 
the signing of documents whose contents he has not fully 
mastered may lead to sorrow. A remarkable instance of 
this is supplied by a little pamphlet circulated by Mr. A. 
e, an American engineer of eminence. The 
pamphlet is entitled, “A Brief History of the Building of 
the Engines of the Pittsburgh Waterworks, and How the 
City Paid for Them.” In bringing the statements made by 
Mr. Hartupee before our readers, we wish it to be clearly 
understood that we in no sense or ‘way vouch for their 
accuracy. On the other hand, we have no reason to doubt 
that they are true, substantially at all events. But on one 
point there can be no doubt—namely, that Mr. Hartupee 
and the municipal authorities of Pittsburgh have been in 
litigation for a number of years, and this fact alone would 
be sufficient to enable our readers to draw a useful lesson 
from Mr. Hartupee’s statements. 

In order that the growing city of Pittsburgh might be 
supplied with water, it was determined in 1872 that some 
very powerful pumping machinery should be put down. 
The machinery consisted mainly of two pairs of compound 
beam rotative — To give some idea of their gigantic 
dimensions it will suffice to say that the fly-wheels each 
weighed 100 tons, and that the low-pressure cylinder of 
one pair was 106in. diameter, with a piston stroke of 14ft. 
In 1872 Mr. Hartupee had the contract for the first pair 
of engines, to be completed on or before November 15th, 
1873; for these he was to receive £84,700. In 1873 he 
entered into a second contract to supply the second pair, 
the contract price being £75,000. The foundations for 
both sets of engines were to be supplied by the municipal 
authorities. Mr. Lowry was the engineer, and the engines 
were constructed in many respects on his patent. The 
terms of the contract were such that all disputes arising 
between the contractor and the engineer during the pro- 
gress of the work were to be settled by the engineer. It 
will be seen that this clause is identical with that usually 
inserted in specifications at this side of the water, to the 
effect that the engineer's decision shall be final, Mr. 
Hartupee signed his contract specifications with 9 light 





heart, and no disputes arose until 1875. The engineer 
objected to some parts of the engines, and they were 
at once rejected by Mr. Hartupee, and replaced by 
others with which he expressed his satisfaction. In the 
spring of 1875 the old trouble about extras arose. Mr. 
Lowry wanted alterations and additions to the value of 
£20,000 made. Mr. Hartupee obeyed instructions, but 
received no official order. After a large portion of the 
work had been done, Mr. Hartupee pressed for the official 
order, but could not get it. Then Mr. Hartupee refused 
to proceed further with the extras; and to protect himself 
for what he had already done, he appealed to the Water 
Committee, who at last gave orders for a large part of the 
extra work, Mr. Lowry stated as his excuse that he had 
not brought the matter up before, because “ he was afraid 
the tax-payers would make such a howl about the expense.” 
Mr. Hartupee asserts that from this period Mr. Lowry 
became antagonistic to him, and put all sorts of difficulties 
in his way. He first condemned five valve chambers, 
because they had what Mr. Hartupee calls “shrinkage 
cracks” in x dn Some of the best founders in Pittsburg, 
called in as experts, pronounced the cracks of no moment, 
and Mr. Lowry satisfied himself that by “ putting a plate 
under them” they would be strong enough; but after 
the plates were made he rejected the valve chambers, 
and new ones were cast, at an expense of £4000. 
He then directed that the valve chambers should be 
bedded on lead, of which nearly twenty tons were 
used. Mr. Hartupee protested, saying that the lead 
would squeeze out and leave the holding-down nuts slack ; 
and this actually happened. The city then had two new 
and stronger chambers made by the Atlas Works, and one 
of these gave way shortly afterwards. The lead was taken 
out, and they were bedded iron to iron. Notwithstanding 
all delays, the engines were ready to start in April, 1878; 
but the boilers, with which Mr. Hartupee had nothing to 
do, were not ready, and a start was not made until July, 
1878. After they were fairly in motion, the bottom fell 
out of one of the plungers, and, as the beam came back, 
the plunger caught in the dead weights, and there 
was, as may be imagined, a tremendous shock, but 
nothing was broken but a plummer block. We must 
now quote verbatim from Mr. Hartupee’s statement :— 
“This accident was in no way caused by my fault. After 
the plungers were in place the city officers permitted the 
water to get into the pits, and thus they stood two winters; 
they were doubtless broken by the water freezing in them. 
As they never had been in use, no other cause for their 
breaking could be assigned. The damage thus caused was 
repaired by me. In the meantime the engineers com- 
menced to bore through different parts of the machinery 
and take out pieces for testing. I objected to this for two 
or three reasons. First, because the contracts provided for 
casting pieces on each casting for the pur of testing, 
and this had been done and the test pieces delivered to the 
engineer. I had aright to have the iron tested in this way, 
as provided by the contract. The mode adopted by the 
engineer was unfair, as the centre of cast iron is more 
porous than the outside, and by his mode this iron 
would be tested at the weakest point instead of at the 
average. This would make a difference of from 25 to 
40 per cent., as was testified to by a dozen or more of 
the best founders and engineers of the city. The beams 
were the only parts which he tested according to the con- 
tract, and these showed the required strength. I believe 
that all the other important castings would have shown 
equally well if they had been tested in the same way. It 
was also unfair to me not to test them when the castings 
were first made, so that I would avoid the expense of 
finishing and putting them in place, which was as t as 
the cost of casting. In December of 1878 I again had 
the engines ready to start, and they were then entirely 
completed except the painting and some polishing. 
When ready to start, 1 notified the engineer that it 
was unsafe to do so without an air pump to supply air to 
the air chambers. No provision was made in the con- 
tracts for air pumps. He said if it was needed I must 

rovide it, but gave me no order for it. I declined to 
Firnish it without an order, and this was the excuse for 
forfeiting my contracts and taking the completed engines. 
I started the engines without air, and pumped water to 
Hiland-avenue. This was done on several occasions, but 
for want of air the vibration of the gauge was so t as 
to show it was dangerous to run them, and I told him— 
the engineer—I would not be responsible for them 
breaking if run without air pum On the 7th of 
February, 1879, the engineer, backed by the Mayor 
and police of the city, took possession of the engines, 
and in fifteen minutes put them in operation, and since 
that day to this they have with little interruption supplied 
the city with water. They were at different times dis- 
abled, as I claim and could prove, had I been allowed to 
do so, not from any defects in my work, but by reason of 
defects in plans and mismanagement and inefficiency in’ 
operation, and for want of proper supply of air. The 
people were for years annoyed with reports of the broken’ 
engines.” 

r. Hartupee goes on to describe several breakdowns 
which subsequently took place, for none of which does he 
hold himself responsible, and there can be no doubt that 
he makes out a very good case for himself. Of the thou- 
sands of — in these gigantic engines, only six supplied 
by Mr. Hartupee have iy while ten times as many 
supplied by other engineers, after the city autho- 
rities had taken the engines, have failed. As to 
the cause of the failures, Mr. Hartupee says:—“It 
will occur to any mechanic who takes note of the 
parts of machinery broken, that they are all connected 
together—the valve chambers, the air chambers, and the 
wrists—and he would at once look for some local cause. 
The valve chambers were doubtless affected by the rocking 
caused by the lead foundation. No other cause could 
account for the breaking of the bolts connecting them 
with the check valve y Sontomnd The breaking of the 


cushions and wrist is accounted for by the fact that the 
admission valves were too small to properly fill the pump 
barrels, and the consequence was that the plunger mover 
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through a partial vacuum with 100-ton fly-wheel attached 
to it, and struck the water at rest, causing a shock which 
cannot be estimated. These two causes account for the 
breaking of the valve chambers and wrists. Both diffi- 
culties have been remedied in engines Nos. 1 and 2.” 
“ Wrists” are, we may add, crank pins, 

Mr. Hartupee applied for his remedy, and, not to unduly 
prolong this article, it my 4 be enough to state that he got 
a decision in his favour by the Hon. Judge White, who 
said “the city has committed a great wrong in annulling 
their contract, and they must not take advantage of that 
wrong by committing a double wrong, and it would be 
monstrous to say that the plaintiff had no standing in 
court.” However, he was nonsuited on a technical point, 
and the case was carried to the Supreme Court. Now 
comes the point to which we wish to call special attention. 
Mr. Lowry was made arbitrator under the terms of the 
specification which constituted him sole authority in case 
of dispute, and the Supreme Court = his decision. 
At the time Mr. Hartupee had been paid £118,600, leavin 
due to him £61,000. By Mr. Lowry’s award, not only did 
the contractor forfeit this sum, but he was condemned to 
pay the city £28,500 on the first contract, and £35,000 on 
the second for _— in bad iron. Thus on a contract 
amounting to £179,700, damages are awarded to the extent 
of £124,578, leaving the cost to the city of the engines 
£55,122 only. Mr. Hartupee says that he is ruined, 
which is, we think, very probable. 

We have in the whole case a most instructive lesson. 
Mr. Hartupee has really no one to blame but himsel . 
“The contracts,” he says, “ with the city provided that in 
case any dispute arose between the city and me touching 
the quantity, quality, or value of the work, it should be 


submitted to the mechanical engineer. I supposed this- 


was the ordinary agreement inserted in contracts for large 
work to prevent the stop of work if any differences 
arose during its progress. e Court held that under the 
contracts Lowry was the judge of all matters of law and 
fact, and his decision was final, and they therefore held 
that neither I nor my bondsman could question his decision, 
even if it was the result of mistakes or fraud. We offered 
to show mistakes and palpable fraud, and could 
have clearly shown it, but were not permitted to do so.” 
The whole peint turns on Mr. Hartupee “supposing.” If 
he had taken the trouble to ascertain, before a signed the 
contract, for what he let himself in, he would min a be 
a wiser man to-day. The story is, however, not one that 
redounds to the credit of Mr. Lowry or the city authorities. 
Of course there is another side toit. There are always two 
sides to every story; but nothing can modify the fact that 
this great contract has been brought to a most unsatisfac- 
tory conclusion; and it may be added that the low-pres- 
sure cylinder has been found so uneconomical that it has 
been put out of use, and the engine is worked non-com- 
pound. It seems that American engineers have yet 
something to learn in the design and construction of large 
pumping engines for town water supply. 


VOLUNTEER TORPEDO CORPS. 

Certain remarks made recently by the Duke of Cam- 
bridge during a discussion in the House of Lords on 
the question respecting the armament of our Artillery 
Volunteers, appears to us to have an essential bearing 
upon colonial defence. The Duke, on the occasion 
referred to, argued that light Horse Artillery is a 
branch of military service for which Volunteers are not 
fully fitted. In support of his contention he advanced 
two points: one being the exceptional character of the 
services demanded of the drivers of “galloper” guns, the 
other being the highly complicated character of the 
weapons which come under that denomination. A 
driver in the Horse Artillery Corps, his Royal Highness 
contended, cannot be trained to his work within a less 
period than from eight to nine months, passed with a daily 
exercise of several hours. The guns themselves, if they are 
to be trustworthy in active service, must be served by men 
whose training been equally long and arduous, and 
who have been rendered capable by daily maintained 
exercise with them, of handling their complicated mechan- 
ism under circumstances most conducive to nervousness 
and haste. The conditions requisite, therefore, to make 
a good Horse Artilleryman were, he said, scarcely to be 
looked for among the members of our Volunteer Artillery 
Corps, the time that these are able to give to practice 
being but limited, and subject to constant interruption. 

Now what the Duke of Cambridge so forcibly advanced 
with reference to Horse Artillery guns appears to us to 
have even a stronger bearing on the proposals which are 
being made in so many of our colonies to establish 
Volunteer Torpedo Corps. We believe that many men 
who are enthusiastic about so contributing their quota to 
the element of national defence are scarcely aware of the 
risks that would be involved in entrusting to them the 
handling of such complicated and valuable weapons as are 
our modern projectile torpedoes. If the risk the Duke 
of Cambridge pointed out as attaching to the handling of 
modern “ galloper” guns, is great; far more so is that con- 
nected with the working of our torpedo system. The 
exhibits of these weapons in the Inventions Exhibition 
should fully prove to the most ardent Volunteer the com- 
plex and highly scientific character of the weapon he at 
present seeks to be entrusted with. The motive power— 
compressed air—of the Whitehead and other torpedoes is 
one demanding a knowledge for its use scarcely likely to 
be possessed by the great bulk of Volunteers. Then the 
engines can only be kept in working order by trained 
mechanics; while the charge of gun-cotton is extremely 
likely to deteriorate unless the utmost and constant care is 
gi en to its preservation. But, apart from this, the 

ling and direction of the weapon demands a training 
of a far higher standard than is necessary or is customarily 
given to other branches of the artillery service. If it be 
— that the highest professional talent would be avail- 
able for the officering of torpedo corps, it can only be 
answered that the very life of such corps must depend 
upon the efficiency of every member composing it, and the 
failure of even its lowest grade would bring about conse- 


uences of a gravity which would be scarcely likely to 
ollow failure in any other branch. 

Viewed alone from a pecuniary standpoint, we can 
hardly think it desirable to entrust what must, in insufti- 
ciently trained hands, prove a most erratic weapon to men 
whose opportunities for training in its use must be very 
limited. Practice by such with machines costing between 
£300 and £400 each might ew to be an experiment of 
considerable cost, and one which we should hardly think 
the authorities at the Admiralty would be willin to 
encourage. Even with our most highly trained torpedists 
the loss of these missiles is not altogether unknown, 
and their ultimate recovery at least uncertain. In 
the event of its being entrusted to incompetent hands, the 
torpedo may prove to be almost as erratic in its action as 
the war rocket has been found to be, and we very much 
doubt if it would be thought wise to entrust a rocket 
battery to the control of Volunteers. If it is intended to 
utilise Volunteer Torpedo Corps solely for the service of 
fixed torpedoes, of course our main objection would be 
considerably weakened; but even in that case such a ser- 
vice would not be without its danger, more, perhaps, to 
friend than to foe; and besides, any system of torpedo 
service which should exclude from it the use of the pro- 
jectile torpedo must prove to be very incomplete—to lack, 
indeed, one of the main elements for harbour defence—and 
to be entirely wanting in that which would render it 
available for offensive operations, The colonies must, we 
suppose, be permitted to act in this matter as it seems to 
them best; but even within their limits we should pre- 
sume competent men will be found who will point out the 
objections we have raised, and these will no doubt be 
strongly enforced by the Home authorities in the event of 
the formation of Volunteer Torpedo Corps being contem- 
— in this ew. hme 

e greatest fear expressed by military men as to 
the value of our Volunteer force in action is that, all 
ee inexperienced men, its regiments would be lacking in 
that leaven of old soldiers which gives steadiness to the 
whole body of the rank and file of our regulars when first 
coming under fire. It iseasy in such an experience to lose 
coolness and steadiness, prime qualities needed in dealing 
with the motive torpedo. ‘Padsocthy as is the 
Volunteer movement, and valuable as its services 
are sure to in the event of necessity for home 
defence, we feel equally certain that its employment in 
two arms of the service, as Horse Artillery or as 
Torpedists, would be wanting in the elements which 
would make it not only effective against an enemy but 
safe to itself. Accidents in practice would, we fear, be 
common both with the guns and to oes, and, if com- 
menced, it would soon be found desirable to discontinue it. 
The Duke of Cambridge was, it appears to us, quite right 
in the view he expressed that the training of Artillery 
‘Volunteers should be confined to guns of position, as also 
in his insistance that, valuable as they must prove as an 
adjunct to our regular forces, no efforts individuals might 
make could ever compensate for the want of that daily 
training and experience which can alone fit men to under- 
take the service of light horsed batteries or torpedoes as 
projectiles. 

The movement in favour of the formation of a home 
Torpedo Corps rests on a somewhat different foundation, 
and it might, we believe, be possible to get together a 
picked body of men from the higher ranks of society, men 
possessing at once money, leisure, brains, and a certain 
amount of enthusiasm, who would form such a corps. We 
doubt, however, if the same conditions obtain in any of 
our colonies. It must not be forgotten that a Volunteer 
with a rifle in his hand is probably as useful a unit in the 
defending force of a country as it is possible for a non- 
professional soldier to be, and the circumstance that there 
are no doubt in the ranks of Volunteers of all denomina- 
tions men capable of much better things than obeying 
orders with intelligence and good will, and of shooting 
straight, does not affect the question as a whole. We 
cannot, of course, say what the future development of the 
warlike spirit in our colonies may produce; but seeing that 
good Volunteer rifle corps can hardly yet be said to exist 
there, in the English sense of the word, we hold that it is 
at least premature to propose the formation of Torpedo 
Volunteer Corps. 





STEEL AND IRON SHIPBUILDING, 


Tue marked rise in the price of steel plates, owing to the 
increase of the demand in a more rapid ratio than the increase 
in the production, will in some degree affect the immediate 
future of the question of iron and steel shipbuilding. Some 
years ago an able paper on “The Economical Advantages of 
Steel Shipbuilding ” was read by Mr. William Denny. At that 
time Mr. Denny estimated the cost of the plate, angle, and bulb 
iron required for an iron vessel at the average price of £6 per 
ton. The price is now, we need scarcely point out, less than £5 
per ton. At that date the production of steel plates was much 
less than it now is, and relatively steel plates were higher than 
they now are. But during the past few months the action has 
been in a different direction to what it was, that is to say, 
that whilst the price of iron plates has fallen the price of 
steel plates has risen, owing to the cause referred to above ; 
and whilst at the beginning of the year the price of steel 
plates was not much more than £1 per ton above that of 
iron, it is now nearly £2 10s, per ton, and there does not seem 
very much likelihood of change in this respect just now; for not 
only have orders for merchant vessels of late gravitated to steel, 
but the increased activity in the building of vessels for the 
Navy will take up a large quantity of steel plates. At the 
same time, whilst there is practically no attempt to increase 
the production—or rather the facilities for the production—of 
iron plates, there are several extensions of the producing 
facilities for steel plates in progress, as well as the creation of 
new; and if we are unable in the immediate future to 
reckon upon the margin being reduced between the prices of 
steel and iron plates, yet it is certain that in a short time it 
must be, because the increase of the production will enlarge the 
competition and wil] enable the buyer to draw his supplies from 
a larger producing area. In the paper to which we have 
referred it was stated that “a considerable reduction in the 
price of steel plates” may be soon obtained. That was an 





expectation that is already fulfilled, for the price of steel plates 





is about £2 below that quoted four years ago. Mr. Denny 
expressed the opinion that steel would steadily lower in price 
“until it reaches an equality with the price of iron.” As yet 
we have seen that this has not been the case, nor is it likely to 
come in the present year as far as can be foreseen, but in the future 
that expectation seems not unlikely to be fulfilled. For despite 
the increased demand for steel plates, there has been a lessening 
of the margin in the four years, and as the production is 
increased it may be readily expected that that margin will in 
time be minimised. 








LITERATURE. 


Die Graphische Behandlung der Mechanischen Wiirmetheorie. 
By Gustav Hermann. Berlin, 1885. 


Tuis is a reprint, and probably an extension, of a lecture 
on the “Graphic Treatment of the Mechanical Theory of 
Heat,” given by Professor Hermann to the German Insti- 
tution of Engineers at Mannheim, on lst September of 
last year. He very justly points out that the modern 
theory of heat is not widely understood in any oe 

ractical fashion by engineers, and thinks that this results 
rom its being always developed in text-books under an 
overwhelming and terrifying display of mathematical 
formulas. If experimental observations were more repre- 
sented by accurately plotted curves on sectional paper, 
from the scales on which numerical results could be read 
off when desired, these experimental results would be more 
commonly made use of in practice. Otherwise each number 
wanted has to be calculated from some complicated empirical 
or theoretic algebraic formula, which probably after all gives 
the result with less accuracy than the curve does, because 
= formulz are always only roughly approximative, 
and theories are still oftener incomplete, inasmuch as the 
leave out of account many small modifying influences. If, 
again, the numerical results of theoretic calculation were 
more often obtained by graphic construction drawn accu- 
rately to suitable scales, the avoidance of tedious analytical 
processes, in the depths of which is too often lost all con- 
sciousness of the real meaning of the whole operation, 
would encourage engineers to make practical use of the 
great results of modern scientific p As the con- 
sciousness of the meaning of the whole calculation from 
beginning to end becomes dimmer under the pressure of 
figures and algebraic symbols, so also does the risk of 
error in reaching the desired result become greater. 

The present essay is a mere sketch, but it contains much 
that is suggestive, and applications are es to many 
of the most important and difficult problems in practical 
steam engineering, such as the influence of steam jackets, the 
conduction of heat to and fro between the working steam 
and the cylinder walls,and the advisable grade of expansion. 
These problems are explained wholly by the help of 
di with practically not a single algebraic equation. 
Probably the example taken of the injurious effect of con- 
duction of heat from the entering steam to the walls of an 
unjacketted cylinder is exaggerated. It is assumed that 
25 per cent. of the whole heat given in the boiler to the 
steam may be conducted to the walls during the first half 
of the stroke. Now, there are experiments that show this 
amount of conduction, but they were almost certainly 
made on badly constructed engines, in whose cylinders 
water was allowed to accumulate. Professor Hermann 
shows that no advantage outweighing the extra quantity 
of steam used is to be obtained from steam jackets unless 
the jackets act so effectually as to keep the steam perfectly 
dry up to the last moment of its leaving the cylinder. 
It cannot, of course, be denied that there occurs a seriously 
large loss of efficiency in unjacketted cylinders owing to 
the conduction of heat away from the steam to the walls 
while the steam is hot, and its re-conduction back to the 
steam after it gets cold. The effect is a step in the direc- 
tion of making the condenser temperature equal to that of 
the cylinder walls at their hottest, and of making the 
boiler temperature equal to that of these walls at their 
coolest. The steam efficiency is roughly proportional to 
the difference between boiler and condenser temperatures, 
and if we use a cylinder partially as a condenser and 

jally as a boiler—re-heater —there is no wonder that a 
oss of economy results. But it must not be — that 
there is no heat conducted from steam to cylinder walls 
that are jacketted. This does take place, and there is also 
condensation of steam during the first part of stroke in 
all steam engines—the action is only diminished, not 
wholly prevented, by jacketting. e action is very 
clearly explained by Professor Hermann’s diagrams. 
Instead of using the usual co-ordinates of pressure and 
specific volume, Professor Hermann prefers to use tempera- 
ture as the vertical ordinate and quantity of conducted 
heat divided by absolute temperature as horizontal ordi- 
nate. As the heat is not all conducted at one and the 
same temperature, the horizontal ordinate at any point of 
the diagram is really the sum of all the quotients of the 
various quantities of conducted heat each divided by the 
temperature at which it has been supplied by conduction. 
This sum is an important function well known to all 
students of the mechanical theory of heat. In English it 
has sometimes been called thermodynamic function, some- 
times adiabatic function. In Germany they call it heat- 
weight, because it is shown that in heat engines it corre- 
sponds exactly to the weight of the driving substance in 
engines that drive by the force of gravity, while tempera- 
ture co nds to gravity level. This diagram of Her- 
mann’s is extremely instructive in be agp heat action 
in its various phases, but we can hardly recommend it as 
a convenient graphic method for practically calculating 
numerical results. 

In all our text-books on Heat there is much reasoning 
about “reversible” operations, expansions, and the like; 
but nowhere is it explained what are the actual conditions 
of reversibility in any of these operations. Hermann takes 
trouble to explain that the sole necessary conditions of 
“reversibility” are two — namely, first, that the bodies 
between which heat-conduction is going on should be 
always at equal ee and, second, that they should 
move together with equal wnaccelerated velocities. Now 





this is exactly true; and it may no doubt considerably 
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startle some of our readers who have not very carefully 
thought over the matter, to hear now for the first time 
that much, and perhaps the most important parts, of 
thermo-dynamical reasoning are based on the consideration 


of a process that is not only practically, but is also theo- | 


(For description see page 293.) 
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being logarithmic, becomes a very close one at high values 
of the pressures, temperatures, &c. The steam and water 
diagram is available for any mixture of the two with not 
more than 30 per cent. of water init. This diagram contains 
besides straight lines numerous curves, but the scales are 


retically, impossible! Because no heat-conduction can, | more open in this case, and after a little study of the 


a single heat unit to pass; and therefore there are no 
possible reversible processes, either in practice or even in 
the purest theory. It seems curious that we should select 
such strictly imaginary and impossible conditions as a help 
towards arriving at scientific truth; but so it is. The 
misfortune is that, in proportion as we deviate in our 
engines from these even,theoretically impossible conditions 
towards the practically and theoretically possible, so 
also do we reduce the economy of our machinery. 
The peculiar interest and value of Hermann’s 
graphic diagram consists in that it brings this fact 
constantly into clear view. He gives a diagram in which 
all the losses are followed out graphically from the genera- 
tion of the heat by combustion in the furnace down to 
that necessary loss involved in the fact that we cannot 
make our condensers cooler than the surrounding atmo- 
sphere without spending more power in doing so than 
we gain. In the special example worked out in this 
diagram, the loss by the gases going up the chimney hot 
is 19 per cent.; that consequent on our inability to use 
steam of such high pressure, that its temperature would 
equal that of the furnace, 40 per cent.; that involved in 
the gradual heating of the feed-water by conduction 
instead of raising its temperature by adiabatic compres- 
sion, and thereafter conducting all the needful heat at 
the highest temperature only, 2 per cent.; that resulting 
from our not being able to carry the working expansion 
down to the condenser pressure, 5 per cent.; finally, that 
due to the condenser not being possibly lower in tempera- 
ture than the outside temperature as 13 per cent. There 
is left 21 per cent. of useful work done. The calculation 
is only an approximate theoretic one for a high-pressure 
condensing engine, and losses by radiation from boiler and 
engine are neglected. The actual efficiency, of course, 
seldom reaches more than half this. 

At the end of the book there are two very ingenious 
diagrams, one for air and one for water and steam, the 
titles of which may be translated rather lengthily as 
“Tables of Corresponding Thermal Conditions.” The 
are pressure-volume diagrams, but they are also muc 
more. The pressures and volumes are plotted off to 
logarithmic scales, so that the isothermals and adiabatics of 
air become all straight lines. By the help of the air dia- 
gram one may work out very many problems connected 
with air engines without reference to formulas and with- 
out arithmetic reckoning. Two objections may be urged, 
however, against this style of diagram. First, there are 
so many lines crossing each other at various angles that it 
is simply impossible to thread one’s way through the maze 
without the help of a straight-edge. Secondly, the scale, 





results without having recourse to arithmetical calculation. | 


An obstacle to the common use of this diagram is that the 
construct. 
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light will be sought, not in the mechanical oscillation of 
ordinary matter, but in the subtle oscillation of the elec- 
tric medium as conjectured and more than half verified by 


| Clerk-Maxwell. 


| chanical 
either practically or theoretically, take place between bodies | explanations given, we find it easy to obtain many useful | 
at equal temperatures, even if we wait a million years for | 


Calling a disturbance “electrical” instead of “ me- 

” is rather like calling a phenomenon “ chemical ” 
instead of “physical,” when we mean to say we do 
not understand it; but such a statement means more 


|than simply saying we do not understand it—it rele- 
curves, which are numerous, are by no means very easy to | 


gates ow to a host of more or less familiar phenomena 
with which every day we are becoming better acquainted ; 
it marks its relationship and family in the general body 


| of knowledge; and it gives us the assured hope that as soon 


Scientific Mistake,” is an article asking a question, an | 


answer to which it is easy to give. The writer says he 
will be gratified by hearing that unsoundness in the wave 
theory of light has been 
text-books. 

To a certain extent I am able to gratify him, then ; for, 
though I cannot answer for all teachers or text-books, I 
can assure him that the wave theory of light has been felt 
to be unsatisfactory ever since its inception at the begin- 
ning of this century. To call it “unsound” is too strong ; 
to call it “ unsatisfactory” is what all good teachers are, I 
believe, accustomed to do every time they expound it. 
Let me explain the difference. 

A wave theory of light is certainly and demonstrably 
true. That is to say, light does consist of waves. But 
what does one mean by a wave? A hump on the top of 


the sea? That is one kind of wave, and by no means a_| be rather of a chemical than a mechanical nature. It will 
very — kind, but it is scarcely the kind that consti- | 


tutes light. But what does one mean by a wave? An 
oscillation or vibration of some form of matter? Not 
necessarily. What then? A periodic disturbance? Yes, 
a disturbance of a medium periodic both in space and time. 
Note the definition. 

Now light indubitably is periodic in space and time, 


from this certainty alone a host of facts, diffraction, &c. &c., 
are instantly explicable. But now, when we try to 
further and to ask what is moving? and with what sort of 


mitted by teachers or writers of | 





as the nature of electricity is better and more intimately 


| known, then will the nature of a wave of light also 
On page 383 of your recent issue, under the head “ A | 


— to be clearly and definitely intelligible. 
niversity College, Liverpool, May 17th. 








ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, IV. 

In our previous articles we have treated the question of 
dynamos in a general way in order to obtain a scientific 
basis on which to judge the machines exhibited at South 
Kensington when we come to describe them more in 
detail. As regards lamps—are and incandescent—such a 
treatment is hardly ible. In arc lamps the dis- 
tinguishing features exist mainly in the mechanical details 
of the delicate feed mechanism, and are altogether too 
numerous and diversified to admit of easy classification, 
whilst the difference in incandescent lamps may be said to 


he best to reserve details for our future description of 
certain lamps. A broad distinction can, however, be 
drawn between electric lamps with re to the tempera- 
ture at which the light is produced. In the arc lamps the 
temperature is highest, and the light is given out 


| by white-hot particles of carbon floating in an atmo- 


motion? we are landed in many difficulties; and progress | 


is impeded, either by want of hypothesis altogether, or by 
cumbrous and artificial ones. 

The natural early view was that the wave motion was a 
material motion just like motions to which 
accustomed in sound and other of the more tangible 
gma. although minute beyond ordinary recognition. 

his mechanical view of the wave theory, as an actual 
bodily oscillation of some jelly-like substance, seems to me 
doomed. With great ingenuity it can be made to account for 


resent adherents the m cent name of Sir William 
omson. I venture to think, nevertheless, that it will be 


we were . 


| 


| sphere which fills th between the two carbon points. 
and hence it is a wave motion. So far all is certain; and | Aa ee ae po 


The points themselves are also kept at a state of white 
heat, and especially the positive carbon—in direct current 


g° | lamps—which forms a crater, contributes to the light. 


The carbon pencils are gradually consumed and must 
be approached in the same measure, so that the 
distance between the points, or the length of are, 
as it is technically termed, shall be maintained as 
near as may be constant. In this case the carbons 
are placed in line opposite each other. In a modi- 
fied arrangement the carbons are placed side by side, 
their distance apart | the length of arc. The 
carbons may be either se by air or by a layer of 
insulating material, which volatilises through the heat of 


< : ‘or | the arc, and generally gives to the light a more or less 
a multitude of the facts, and it rene among its | 


objectionable colour, or rather variation of colour, brought 
about by impurities in the insulating material. These are 
the so-called electric candles. They require alternating 


abandoned; and the periodic disturbance which constitutes currents in order that both carbons may be consumed at 
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equal rate and the length of arc maintained constant. In 
the incandescent lamp the carbon filament is not consumed, 
or, to speak more correctly, it is consumed at a very slow 
rate, good lamps lasting from 1000 to 3000 hours. The 
light is simply due to the incandescence of the filament, 
but not to an atmosphere of white-hot carbon, as in the 
case of arc lamps. The so-called semi-incandescent lamps 
occupy a position midway between the two. In the Sun 
lamp, for instance, the light is partly due to a block of 
marble, which is kept at a white heat, and partly to a real 
are between the carbon points. In the Werdermann lamp 
and its modification, introduced by Mr. Joel, the light is 
partly due to the incandescence of a carbon point, and 
partly to an arc formed around this point. 

We have thus far only treated the question of electrica 
engineering with regard to electric lighting pur 

here is, however, another application of electricity, which 
has great interest for the general engineer. We mean the 
transmission of power. It is a remarkable fact, and one 
difficult of explanation, that the electrical transmission of 
motive power has been so much neglected in this country. 
When some three years ago all those numerous companies 
sprung into existence which sought to make great profits 
by the practical application of electricity, they styled 
themselves “electric light and power” companies, and 
even those who professedly employed alternating currents 
claimed to do Seles by the transmission of power, 
although at that time it was not known how the electrical 
energy of an alternating current could be converted into 
mechanical energy. Yet very little has come of all this. 
We do not pretend to be able to explain this rather un- 
satisfactory state of affairs, but would point out that the 
principle of electrical transmission of power is certainly 
not to blame for it. Both in America and on the Conti- 
nent electric railways, tramways, and other examples of 
electrical transmission of power are largely in use, whilst 
here these things are only just beginning to be employed. 
It is also a remarkable fact that very few makers of 
dynamos in this country have thought it worth their 
while to devote part of their energies to the production of 
good electric motors. Up to a very short time ago there 
were hardly any other motors but those of Professors 
Ayrton and Perry and those of Mr. Reckenzaun in the 
market. The very facility with which any continuous 
current dynamo can be used as a motor may perhaps have 
contributed to the neglect of the manufacture of special 
motors. The present Exhibition shows, however, some 
improvement in this direction. We find several motors, 
and their application to numerous purposes, exhibited 
which we shall describe in due course. For the present 
we propose to treat the problem of electric motors in a 
general way and from a practical point of view, somewhat 
in a similar manner to that adopted in previous articles 
when treating of dynamos. We must take this opportunity 
to repeat that we do not address ourselves so much to pro- 
fessional electricians as to those of our readers who are 
general engineers, and —— whom we would fain hope 
to be able to popularise so useful an application of electricity 
as the transmission of motive-power. 

Into places which cannot be reached by shafting, belts, 
ropes, or steam pipes, it is always possible to carry a couple 
of small electric wires, whilst the power given out by an 
electric motor, in comparison to its weight and size, is very 
large. Thus, for instance, Mr. Reckenzaun is able to 
obtain 1-horse power for every 60 lb. weight of his motor, 
a performance which compares most favourably with any 
other kind of prime mover. 

Turning now to our general problem, we must refer the 
reader back to our second article, page 339, where we 
explained how a wire traversed by a current experiences a 
resistance if moved across a field of magnetic lines of 
force so as to cut them. We then pointed out that the 
resistance is proportional to the product of current and 
strength of field. This force is, however, not of the nature 
of a dead resistance, as, for instance, friction, but it isa 
live force, impelling the wire transversely through the 
field. To fix ideas, let us assume we have a pair of poles, 
as per annexed sketch, between which an iron armature 


core is free to rotate. A wire W is laid along the external 
periphery of the core parallel to the axis. To indicate the 
direction of the current, we place a dot in the little circle 
representing the wire if the current flows from the 
observer, and a cross if it flows towards him. In the 
arrangement shown the wire W would be impelled to the 
right, and another wire W' would be impelled to the left, 
both combining to turn the armature in the direction of 
the hands of a watch. The movement continues until W 
arrives at B and W' at A. If in this instant the direc- 
tion of the currents be reversed, the rotation will be con- 
tinuous. This is the most simple form of an electric 
motor. In practice a number of such wires is employed, 
and the connections amongst them are similar to those on 
the armature of a dynamo, the reversal of current being 
performed by a commutator and brushes in the usual 
way. It will be seen that whilst the wire W advances to 
the right between the polar surface N and the external sur- 
face of the cylindrical core, it cuts through the lines of 
a strong magnetic field, and in consequence of this an 
electro-motive force is created in it quite distinct from 
that which sends the current through the wire. A 
moment’s reflection will show that the direction of this 
electro-motive force must be op to the current, for 





were it. otherwise, this force would strengthen the original 
current, and thus increase the power of the motor without 





a proportional increase in the primary source of power 
having previously taken place. This is clearly im- 
possible, and contrary to the principle of conservation of 
energy. The motor when working acts therefore at the 
same time, in a certain sense, as a dynamo creating an 
electro-motive force which opposes the current which 
drives the motor. From what was said in our second 
article, it will beseen that for a constant intensity of field 
this opposing or counter electro-motive force is simply 
proportional to the speed. But the mechanical ener, 
developed by the revolving armature is proportional to the 
product of impelling force and speed, and we see, there- 
fore, that the energy is also proportional to the counter 
electro-motive force. After this explanation we need 
hardly point out that any attempt to reduce this seemingly 
opposing force in motors—and such attempts have been 
made or suggested by weli-meaning but confused inventors 
—is a step in the wrong direction, as it lessens the amount 
of mechanical energy which can be got out of a given 
motor. For purposes of regulation, however, it may some- 
times be necessary to employ some device by which the 
counter electro-motive force is automatically varied, as will 
be explained presently. 

We have hitherto tacitly assumed that the field magnets 
NS are excited from some independent source, in which 
case the impelling force or turque is strictly proportional 
to the current. In practice, however, the magnets are 

nerally excited by the same current, or part of it, which 

rives the armature, and the relation between current and 
torque isof asomewhat complicated nature noteasily expres- 
sible by a mathematical formula. To avoid the difficulties 
of analytical treatment, electricians have generally recourse 
to characteristic curves similar to those used for dynamos. 

Motors may be either series wound, shunt wound, or 
compound wound. We will consider the series motor first 
as being the type mostly used. The current is generated 
by a dynamo or by accumulators and sent along a line to 
the motor. It passes in series through the field magnet 
coils of the latter, then through its armature, and along a 
return line back to the generator. The strength of the 
field depends on the current, and since for a given speed 
of rotation the counter electro-motive force is Srrectly pro- 
portional to the strength of field—neglecting the disturb- 
ing influence the armature has on the field—there exists 
a definite relation between current and counter electro- 
motive force similar to that in a dynamo. If we 
plot currents horizontally and counter electro-motive 
forces produced at a constant speed vertically, we obtain a 
curve in general character somewhat like that in the 
annexed sketch. For low currents the counter electro- 
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motive force is proportional to the current, but for larger 
currents there is a falling-off in this proportionality due to 
the beginning of saturation of the Sell tenquete. It must be 
borne in mind that the curve only represents this relation 
for one given speed; at all other speeds different curves 
would be obtained, the length of corresponding ordinates 
being simply in proportional to the speeds. To acurrentO A 
corresponds a counter electro-motive force A B; and since 
that is in proportion to the strength of field, the area of the 
rectangle O A B C is also proportional to the torque. Since 
the speed is constant, the energy developed is proportional 
to the torque; and we find, therefore, that the area of the 
rectangle OA BC can also be taken to represent the 
mechanical energy of the motor. This also follows from 
the consideration that the product of current O A, with 
counter electro-motive force A B, equals electrical 
energy transformed into mechanical energy. A certain 
amount of electro-motive force is required to drive 
the current through the motor, irrespective of that 
amount necessary to overcome the counter electro- 
motive force. This is a loss, and is occasioned by 
the resistance of the exciting coils and armature wires. 
By Ohm’s law this loss equals the product of resistance 
and current. If in our di we draw a straight line 
OR inclined at such an ab oie the axis of abscisse 
that the tangent of this angle equals the resistance of the 
motor, the ordinates of this line give the electro-motive 
force lost through resistance. Thus, to produce a current 
O A we have to apply to the terminals of the motor an 
electro-motive force of AB + AD=DB volts. The elec- 
trical efficiency of the motor is represented by the ratio 


AB 
DB this being the vroportion of external to counter elec- 





tro-motive force. The commercial or total efficiency is 
somewhat lower, as a certain amount of power is lost 
through friction in journals, air resistance, and wasteful 
internal currents —magnetic friction—in the conversion of 
internal electrical to external mechanical energy. 

We have said that the characteristic of a motor is dif- 
ferent at every speed, and our above remarks are only 
applicable to cases where the speed is kept constant by 
either manipulating the load or the current or both in 
such way that the speed is maintained at the desired value. 
This is easy enough in a laboratory or testing-room, but in 

ractice, where the load is thrown on and off, and where 
Poth generator and motor are required to work day after 
day with a minimum attention, such manipulation cannot 
be expected. Let us assume that we use a secondary 
battery or a compound dynamo as a generator, and see 
what happens if the load on the motor is varied. Say 
that OB is the characteristic of our motor at 1000 
revolutions per minute, and that for one particular 
load everything is right. Let O A be the current 
flowing through the motor, and D B the electro- 
motive force on its terminals, which is maintained 
constant by the generator. If now the load on the motor 
be increased, it will slacken s and drop its charac- 
teristic, say, to the dotted line. This will reduce the 
counter electro-motive force from A B to A E, thus leaving 
the difference BE available for urging more current 
through the machine. Consequently the torque will 
increase and the machine will settle down to its work at a 
lower speed. If now load is thrown off, the converse takes 
place; the motor runs faster, creates a higher counter 
electro-motive force, and thus checks the flow of current, 
using up less electrical energy, but running at a higher 
eeu than before. In consequence of the reduction of 
— _ intensity of the field of pee motor Me reduced, 
and a higher s is necessary to produce the counter 
electro-motive = which approaches the more nearly to 
the constant electro-motive force of the generator the less 
current is used. Thus we find that two causes tend to 
increase the speed of the motor; first, the reduction of the 
load per se, and then the weakening of its field consequent 
- po the reduction of current. In many cases this increase 
o! hy 7 is so large that it is necessary to keep a certain 
load always on in order to prevent the motor “running 
away.” With a motor wound on the shunt principle, or 
on the compound principle, this difficulty is considerably 
diminished but not entirely avoided. A certain intensity 
of field is always maintained by the shunt coils whatever 
may be the main current passing through the motor at 
any time, and thus racing on account of weakness of field 
is avoided. But there still remains the difficulty that the 
slackens somewhat when the load is increased. 
fessors Ayrton and Perry have sought to overcome the 
difficulty by so compounding their motors that the main 
coils tend to demagnetise the field, thus weakening the 
latter when the current increases. In this way the 
counter electro-motive force is made to automatically 
become lower when the load increases, and to allow a 
larger current to pass at the original speed. It is question- 
able whether this principle can be recommended from a 
practical point of view, for with it at the very time when 
we want most torque we have the weakest field, and thus 
a larger motor must be employed than would otherwise be 
necessary. 

The problem of a perfectly self-regulating motor is a 
difficult one if the condition be imposed that the motor 
should be worked from a generator which maintains a 
constant electro-motive force. But in the case that we are 
free to choose any dynamo we please for a generator, the 
problem presents no difficulty whatever. Referring again 
to our characteristic of a series wound motor, it will be 
evident that if by some means we are able to supply the 
motor with current at such an electro-motive force that in 
all cases the relation between O A and D B, as given by 
the curve, is maintained, the motor must work at the speed 
for which this characteristic curve is drawn. In other 
words, the electro-motive force of the generator should 
be the greater the heavier the load. This condition 
can be fulfilled by employing a series dynamo as generator. 
Let OG, B, be the characteristic of the generator and 
OR, its resistance inclusive of leads, then the electro- 
motive force available at the terminals of the motor is 
represented by the ordinates contained between the curve 
and the line O R,. Thus, to a current O A, corresponds 
an electro-motive force of D, B, volts, to a current O H, 
corresponds F, G, volts, and so on. If we can construct 
both motor and generator in such manner that the two 
curves coincide, that is to say, that DB = D, B,, and FG 
= F, G,, and so on for all currents, then we obtain a 
system absolutely self-regulating. If the generator dynamo 
is kept running at a constant speed the motor will also 
maintain a constant speed, no matter how much the load 
may vary between the extreme limits for which it is 
designed. The curves of similar dynamos resemble each 
other so much in general character that, as a rule, it is not 
even necessary to construct a special motor or generator 
when employing the system just described. Any slight 
deviation from the necessary coincidence between the 
curves can be corrected by inserting a small resistance into 
the circuit. The writer has a Tied this system, about 
eighteen months ago, in an installation for transmission of 
power to wood-working machinery, where the load was 
constantly varying. Two ordinary Biirgin series dynamos 
—the generator somewhat more powerful than the motor 
—were employed, and since the curves did not entirely 
coincide, a slight resistance was inserted into the circuit 
with the desired result. 

Another method of preventing any excessive variation 
in speed, especially in the case of motors worked from 
accumulators, is that employed by Mr. Reckenzaun in his 
electric tramcar, a model of which is exhibited. We shall 
have more to say about this car on a future occasion, but 
for the present must content ourselves with a few words 
regarding the system of regulation. When connection is 
made between a series of accumulators and the motor at 
rest, the latter only offers electrical resistance to the 
current, but no counter electro-motive force. For an 
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instant, until the motor has gathered speed, the current 
is therefore inconveniently large, and where the stopping 
and starting has to be performed at frequent intervals, as 
in the case of a tramcar, some provision must be made to 
lessen the strength of the starting current. This Mr. 
Reckenzaun does by employing two motors, which, by 
means of a switch, can be placed either parallel or in series. 
For starting the car the switch is placed to series, and the 
current from the accumulators must pass through one 
motor first, before it can reach the other. To further 
reduce any excess of current, some resistance is placed in 
connection with the starting lever, which, however, is cut out 
after the car isin motion. It will be seen that, when the 
motors are in series, each only gets half the electro-motive 
force of the cells, and thus the danger of racing when on a 
level road or on an incline is avoided. For heavy work 
the motors are placed parallel, and then about four times 
the energy is produced. 

Space will only permit us to mention that some other 
electrical railways aud tramways—notably that of Mr. 
Holroyd Smith—are exhibited, about which we shall have 
more to say in a future article. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 





THE LAWS OF MOTION, 

S1n,—The fun over the laws of motion seems to be getting fast 
and furious. May I use your columns to subscribe my adhesion to 
the proposal to use the word “‘ inertia” for what Professor Lodge 
would prefer to express by the word “‘ reaction,” and what Clifford 
called ‘‘ mass-acceleration?” This latter term is distinctly 
barbarous and ambiguous. According to English analogies it 
would properly mean ‘‘acceleration of mass,” which is almost an 
absurdity. What it is meant to mean is “‘ mass” multiplied by 
“‘ accleration,” but there are very various kinds of accleration, and 
the phrase includes nothing to hint that it is acceleration of velocity 
that is intended. To eliminate this ambiguity one would need to 
write “‘ mass-velocity-acceleration ;” but, considering no objection 
but the clumsiness of this pe. we find that “ acceleration of 
momentum” is precisely the same thing, is neater, is already 
commonly used and distinctly understood, and is also ish, 

This last expression serves all the purposes required, but a 
shorter one seems to be generally desired, and I agree that it 
would be convenient to have it. I have for many years desired to 
use ‘‘ inertia” in this sense, but have refrained because, although 
it is often used so, it is still oftener used in another sense. It is 
an entirely unnecessary word in that other more commonly used 
sense. Generally it is used in the vaguest possible fashion, 
but when it is used definitely it is usually made to mean precisely 
the same as “‘mass,.”” Perhaps that may be denied, and it asserted 
that it rather means ‘‘mass multiplied by unit accleration of 
velocity.” Evidently the two are at least numerically the same, 
but further I do not think that mass means in mechanics anything 
else than momentum divided by velocity, or acceleration of 
momentum divided by acceleration of velocity. Mass is, as I said 
in a previous communication, merely capacity for motion. Thus 
“* mass” being identical with, or, at any rate, strictly equivalent to 
the more common meaning of “inertia,” clearly the word inertia 
is su uous in this sense, there being another distinct and un- 
ambiguous term meaning exactly the same thing. Since “‘ inertia” 
is also frequently used for ‘‘ acceleration of momentum,” that is, 
“‘time-rate of absorbing momentum,” I wish to express m 
adherence to the proposal to appropriate definitely and once for a 
this word to this particular meaning alone, which it wiil express 
very shortly and intelligibly. 

My objections to the word reaction to indicate the same idea are 
two-fold. In the first place, it is thoroughly ambiguous and must 
remain so, because it not only has been in many different 
strictly defined senses at various times, but is also used at 
present by Thomson and Tait, who are certain to remain great 
authorities on mechanics for a long time to come, to express 
a quantity entirely different to that referred to by Prof. Lodge, 
even of altogether different dimensions. Secondly, the ‘‘re” in 
the word distinctly indicates a backward action. If it is to have 
Prof. Lodge’s and not Thomson and Tait’s dimensions, this back- 
ward action can only mean the backward force exerted by the 
accelerated mass ,~ the mass which is accelerating it. Now this 
is precisely what Professor Lodge does not wish it to mean; in 
fact he very properly insists that what he desires to express is no 
backward action at all, but simply an action of absorption of 
momentum. Therefore it seems clear that he has not chosen his 
word rightly. Nothing is more certain than that the prefi. ‘‘ re,” 
both etymologically and even to those who know nothing about 
symenat points at once to the backward direction of the action. 
I may add that the word “reaction” has an ancient and a fishy 
smell about it that does not please | personal taste, but that is 
@ point on which others may well differ from me, and which is 
also of little importance of any kind. 

Using “inertia” as proposed, we would have “ centripetal 
inertia,” the short for ‘‘ centripetal acceleration of momentum.” 
The circling mass must be guided in its circular path by some 
guiding y which forces it to deviate from the straight path— 

orces it in towards the centre. This inward guiding force, exerted 
by the guiding body upon the body guided in the curved path, is 
the —— force, which centripetal force, exerted by the 
gms 'y is absorbed in the centripetal inertia of the guided 
ly. Of course the guided body presses or pulls outwards against 
the guiding body; it reacts upon this latter with a centrifugal 
force equal and opposite to the centripetal force exerted on itself. 
If there is a number of centripetal and centrifugal forces exerted 
upon a body by external bodies, the centripetal inertia equals the 
excess of the centripetal over the centrifugal external forces, and 
the resultant centrifugal forse which this body exerts externally— 
that is outwards upon other bodies—is equal and opposite to this 
excess. 

I can think of no well-founded objection to appropriating the 
word “ inertia” to this definite m . 

We cannot conveniently do without the word “‘ resistance.” It 
is used by all engineers in a perfectly uniform and definite way— 
namely, to mean a force against which work is done. It is opposed 


to “driving effort.” Robert H, SMITH. 
The Mason Science College, Birmingham, 
May 18th. 


S1r,—I must declaim all responsibility for the words ‘‘to 
settle” which have somehow been i into the concluding 
paragraph of my last article, p. 380. In my view there is nothing 
‘to settle;” ing has practically “settled” since 
Newton’s time. The trouble required is for the purpose of under- 
standing clearly and fully what is settled. 
I regret the letter of ‘*‘ A Girton Girl” in your previous issue, 
. 350, because it only darkens counsel by words without wisdom. 
he mistake she makes is a very natural one, and one of which I 
myself am not altogether innocent—see correction of slip by me 
on p. 350, March 27th; but the repetition of it is not likely to do 
any good or to clarify the subject. That which ‘‘A Girton Girl” 
a “truism ” is, I regret to say, not even true. 

May 18th. OLIveR J, LODGE. 
Str,—The argument in both my former letters, showing that 
mass cannot be a consequent of an accelerating force, Prof. Oliver 
Lodge has not attempted to refute, but instead, strings together 





‘*such a man,” “arrogance,” and “ignorance,” applied to myself. 
What on earth has that effusion to do with the laws of motion? 
He should produce the mathematical proof, which he has been 
asked for before, that his equation— 

mdv=fdt 
is perfectly true as an expression for a general law. Until 
this is done, no progress can be made. 

The perusal of the candid and able arguments of other corre- 
spondents on this interesting subject has afforded me much 
pleasure. Some appear to favour the idea that the tractive force 
of the horse is not the effevtive cause of motion in the cart, any 
more than a spur in a river is the effective cause of motion in the 
water passing round its flank. Perhaps with increased knowledge 
of what constitutes force and inertia, it may be found to be correct, 
but at present it is pure conjecture, except so far that it appears to 
be a legitimate deduction from Newton’s law reaction = action, 
the truth of which law I suppose no one will question. 

Leominster, May 18th. . H. LONGMORE, 





Sir,—I have read everything that Dr. Lodge has written in 
THE ENGINEER concerning the laws of motion three times. It is 
not my fault, but my misfortune, if I have made any mistake con- 
cerning his views, The pai ph with which his last article con- 
cludes, beginning ‘‘ The whole of dynamics is involved in this 
matter,” is very nearly identical with a statement I made some 

ears ago in your es in the same connection. The great 
importance of the subject thus fully recognised by Dr. Lodge is my 
excuse for again asking you for space to continue this discussion. 
The fact that Dr. Lodge has accepted my definition of inertia 
would alone serve to more than repay me for any trouble I have 
taken in the matter. To have a satisfactory definition of even one 
thing connected with the laws of motion is a great stride. 

Before proceeding to reply to Dr. Lodge’s arguments, let me 
correct a misapprehension or two of his. First, then, I in no way 
hold him accountable for my “ curious doctrine that force is not a 
cause of motion;” that is my own view. I do not despair of seeing 
it Dr. Lodge’s view also in time to come. Secondly, I donot dream 
of “fathering Mr. us’s foggy statement” on Dr. Lodge. I 
quoted the passage to illustrate my contention that the text-books 

ut into students’ hands do not teach sound science. As Dr. 
has characterised the e I quoted as ‘‘ foggy,” I need 
say nothing more on the subject. Thirdly, I never for one moment 
supposed that, to use Dr. Lodge’s words, “‘ a truck resists its own 
motion.” It is to be observed that he does not father the state- 
ment on me directly ; but the context of the passage almost makes 
me think that he does not yet fully comprehend what my views 
are. ‘This is what causes him,” writes Dr. Lodge, ‘‘if he be at 
all logical, to knock himself against the old puzzle. If the truck 
resists its own motion with whatever force I push it, how can it 
move?” Inever dreamt of such a thing. My contention is that it 
** may resist other trucks, or a man, or a horse, or an engine, but not 
itself.” This Dr. Lodge admits. They are his own words within 
the quotation marks. hat I contend is that it resists the other 
truck, or the man, or the horse, or the engine with quite as much 
effort as the horse, man, truck, or engine exerts on it; that, in 
ret i. stress is set up ; and I hold that this is asserted by Newton’s 
Ww. 


The great danger of all discussions such as this is that they may 
drift into side ways, and become intolerably diffuse. To prevent 
this, as far as lies in my power, I wil) try to settle one issue at a 
time; and I think that I cannot do better than summarise the 
present position of the question, 

I assert that there cannot be such a thing as an unbalanced 
force ; so does Dr. Lodge. us far we are agreed. 

I assert that a balanced force cannot be the cause of motion. 
Dr. Lodge grants this, but he asserts that an impelling force can 
only be ced by something and motion. In other words, let 
the impelling force be A, then the opposite force is made up of 
B+C, which are together= A. In this compound C is accelerated 
motion. 

Now, one difficulty which faces me here is that I do not quite 
know what B is. I take it for granted, however, that it is Newton’s 
** pull” or the stress on a trace or rope; and in order that this 
stress may cause the motion of the body pulled, the pull on one 
end—the horse’s end, that is to say—must, says Dr. Lodge, be 
greater than that on the other end. But this by the nature of 
thi is im ible, and so says Dr. Lodge; but although the 
“pull” at the cart’s end of the god pos | pull, it is partly 
accelerated motion—that is to say, as I understand it, motion 
appears in a tangible form to our senses—as shown by 
a dynamometer hand, let us say—as pull. I freely con- 
fess that I am entirely unable to grasp the idea of the move- 
ment of a body being at one and the same time movement and 
= I will quote Dr. Lodge’s own words :—‘‘‘ , II.’ is a te 

ing under the delusion that forces, being always balanced, 
are incompetent to produce or destroy motion, whereas the truth 
is that whenever a body is being either accelerated or retarded, 
pm the whole force may be rightly regarded as balanced, yet 
it is only so balanced by reason of the particular amount of change 
of motion which is being caused. This constitutes one of the terms 
in the system of balanced forces.” It will be seen that the phrase 
“‘whole force” is very vague. Nodoubt what he means is, the 
‘*whole force of pull or push is balanced.” May I ventureto ask Dr. 
Lodge to read this statement over very carefully, and having done 
so, to tell me, if he can, how I am to calculate how much of the 
whole effort or resistance is motion, and how much something else? 
and further, whether—friction and the resistance of the air, &c., 
being left out—the whole of the resistance is not motion? And if this 
is the case, resistance being force, is it not perfectly legitimate to say 
that motion is force? or, to put it into simple language, the move- 
ment of a body isa pull? It was precisely this line of reasoning, I 
believe, which led Tait to assert that force is the rate of accelera- 
tion of momentum; and with this view I do not think Dr. Lodge 
agrees. 

I hope I have made my meaning clear. At some risk of being 
tiresome, I will try to be yet more explicit. I hold thata pull is one 
thing, and I hold that the motion of.a body is quite another thing. 
No ordi thinker will ever confound the pull on a trace or the 
tension of a rope with the motion of the cart pulled. To Dr. Lodge’s 
mind the pull of the horse is the cause of the motion of the cart. He 
does not say thatany - of this pullis motion. It is pull, pureand 
simple. But the pull of the cart is quite another affair. It is 
partly pull and partly motion; or all motion, the motion appearing 
not as motion but as pull so far as the trace is concerned, yet remain- 
ing motion so far as the cart is concerned. Why this distinction? 
If, as is possible, he says that this is not what he means, but that 
the motion of the cart is the cause of its pull, I must ask him 
what is the difference between this thesis and my own, viz., 
that motion is the cause of force—pull being here regarded 
as a force—and that whenever one body transfers some of 
its motion to another a stress is set up? The moment that Dr. 
Lodge concedes that the pull of the cart—motion or no motion—is 
identical with that of the horse, he has conceded one point in this 
controversy which I regard as of very great importance, and so far 
he and I will be in perfect accord ; but should he maintain that the 
pull of the horse, regarded as a pull, is greater than the pull of 
the cart, regarded as a pull, there can be no agreement between us. 
Until I have a definite expression of Dr. Lodge’s views on this 
7. I can go no further with this section of the subject, because 

do not want to fight phantoms, and I may have quite failed to 
understand Dr. Lodge’s meaning. To put the matter in a nut- 
shell, I will therefore once more ask Dr. Lodge, Is the pull of a 
SS body—a cart, for ag: aie g to the pull of the pulling 

ly—a horse, let taf ter we cl — re int ee 
may proceed to consider, if necessary, whether it is possible or no 
for motion not converted into pull to be the equivalent of a pull. 

To proceed to another section of the subject. I understand Dr. 
Lodge to say that force is the sole cause of motion; that is, as far 
as concerns crude mundane things, such as carts, garden rollers, 








chairs, and the like. It is quite possible that he may have reserva- 
tions regarding chemical action, light, and so on; but these we 
need not bring in at present. I have before now pointed out that, 
whatever may be contended concerning acceleration of motion, the 
initiation of motion presents hopeless difficulties to those who hold, 
at one and the same time, that all forces are balanced, and that 
force is a cause of motion. The difficulty has‘ been, in a sense, 
—— to be got over by asserting, as Professor Hudson did, 
that the —— pushes the horse more than it pushes the cart, and 
soon. Now,I am about to put a question to Dr. Lodge which 
eliminates the ground altogether, and leaves us as completely as 
possible dealing with force and matter only in their most 
elementary forms. Here is the problem. 

According to Newton, a stone pushes up against the action of 
gravity just as much as gravity pushes down upon it. There is 
absolutely no escape from this. A stone is flung vertically into 
the air, and its motion gradually departs. 1t is transferred to 
something else, no matter now what. At last, for a fraction of 
time, the stone is absolutely at rest in mid air. Will Dr. Lodge 
tell me why it does not remain at rest? The force of — 
impelling it earthwards, but the stone is by Newton’s third law 
pressing upward against gravity with identically the same force. 
There is a condition of absolute equilibrium—a perfect balancing 
of two forces only. There is nothing of reaction in any complex 
form to be dealt with; there is no momentum, nor acceleration, 
nor retardation. The stone is absolutely at rest as regards the posi- 
tion of a spot of earth directly beneath it. There is no more 
reason why it should move than there is for one of the girders of 
Blackfriars railway bridge moving down through the abutment. 
That does not move, although gravity presses it down, because the 
abutment presses it up. In the same way, the stone in mid air 
presses up against gravity, just as, to use Dr. Lodge’s own words, 
replying to your correspondent ‘‘ An Old Student,” “the ladder 
rung is exerting an upward force equal to the pressure of the man’s 
foot.” Yet the stone falls. Clearly we have a case here of two 
perfectly balanced forces, and yet we have motion. Furthermore, 
as the stone falls, it may be pointed out that every instant of time 
the upward thrust of the stone against gravity is as great as the 
downward push of gravity upon it. Here we have two efforts 
from the first and at every instant of time, balanced, yet accom- 
a sing by accelerate! motion. Can Dr. Lodge, with these facts 

fore him, assert that the force—effort—of gravity is the cause 
of the motion of the stone? 

My explanation of the matter is, of course, simply that a stress 
is set up, as is invariably the case when motion is transferred from 
one body to another, and that gravity effort, being itself due to the 
motion of some subtle form of matter, part of this motion is trans- 
ferred to the stone which descends, stress and stone moving along 
together, just as a stick may float down a stream. I run a great 
deal of risk in making this statement, lest a disquisition on the 
nature of gravity should be lugged—not by Dr. Lodge—neck and 
heels into this discussion ; but 1 could not resist the temptation to 
give a hint at a solution of what must, I think, prove an insuperable 
difficulty to Dr. Lodge. 

One word more concerning our old friend, the tug-of-war, rapidly 
becoming hoary in our service. Dr. Lodge has stated that the 
reason why one set of boys or men win and other do not is, that 
although the é os on the rope is the same at both ends, the thrusts 
on the ground are not. Will Dr. Lodge get a plank, put it on two 
or three good rollers on the floor of one of his class-rooms, and put one 
strong young man near one end and one weak young man near the 
other end, both standing on the plank. Let them pull on each end of 
a rope, and see what will happen? As there cannot be more thrust 
in this case for one boy than the other, they may, on Dr. Lodge’s 
showing, pull for ever without the slightest advantage being gained 
by either side. Should this turn out not to be the case, perhaps 
Dr. Lodge will kindly explain how there can be more thrust at one 
end of the plank than the other, assuming that the plank, like the 
rope, has no mass. @, Tl, 

ndon, May 19th. 


Sir,—In his very courteous and explicit answer to my letter 
published in your impression of May 8th, ‘‘ #- II.” puts two ques- 
tions to me, which I am sure he expects me to answer, otherwise I 
should not again have ventured to ask for space in your valuable 
columns, especially as in his article of May 15th Professor Lodge 
has so ably and lucidly expressed my meaning that not another 
word is necessary from me upon the subject. I wish to say that 
for some unaccountable reason I had not read ‘ ®, I1.’s” letter of 
April 3rd, and although I have read his former letters with great 
interest—I can one as far back as 1882, which gave me a 
good deal to think about—I do not think that any one of them has 
given me so clear a comprehension of his theory as this one of 
April 3rd, which I have carefully read many times. I believe I do 
now grasp his meaning, and he certainly does not appear to find 
himself in any difficulty, but, unfortunately, ins of helping 
me to agree with him, as I should really like to do, his letter only 
makes me feel the absolute impossibility of agreeing with him at all. 
For unless the disputants have some common ground of belief on 
which to found an argument, it really does not appear to me that any 
discussion is possible. And, indeed, in trying fairly to answer 
‘*, II.’s” questions, I constantly find myself —et terms the 
very use of which is forbidden by the nature of his hypothesis, 
and I am quite sure that when he reads my answers he will tell 
me I am arguing in acircle. I have often thought that however 
strongly one might differ from Berkeley in his belief that matter 
doesn’t exist, no one who really understood him would ever try to 

rsuade him that it does, for by its very nature his theory pro- 

ibits all possibility of disproof. And in the same way I am now 
quite convinced that were I to reason till doomsday, I should never 
persuade ‘‘®, II,” that there is anything in my views, because the 
very phenomena, the very proofs I should like to adduce in support 
of them he will tell me are not available, because they already 
assume the very theory I want tomake them prove. ‘‘®, TI.” asks 
me why I believe, as I evidently do, that Force is the cause of 
motion? I believe it I suppose partly because I have always been 
so taught, but much more I am sure use I have no ex- 
perience of Motion without some antecedent Force to produce 
it. I know that if, with the intention of moving, I press against 
or pull towards me, any great weight—a heavily-laden trunk, for 
instance—I put forth what I believe to be Force. ‘‘%, 11.” will 
see that I take my own action, as an example, because the only 
positive knowledge I can have of Force must be subjective, derived, 
that is, from my own sensations; all other knowledge must be 
inferential. Our only measure of the Force exerted by inanimate 
agents is the motion produced or work done, and, of course, to 
insist upon Motion produced asa proof of Force exerted in a dis- 
cussion with ‘* , II,” would be merely begging the question. Of 
course, I can’t become the steam in a tea-kettle and say how it 
feels when it is pressing against the weight of the lid, nor can I 
tell what the sensations of the trunk may be when gravity pulls it 
in one direction and I drag it in another. I can only say that 
when J press with all my strength against a solid body, no matter 
whether it be a wall, or a door, or a heavy trunk, I feel very much 
as if I were putting forth Force, and if any living being chanced 
to be the object I came in contact with instead of the inani- 
mate trunk, I rather think that person would think so too. 
My reasons for thinking that I am exerting Force are that I soon 
begin to feel hot, tired, then exhausted, perhaps hungry, and 
certainly unless that trunk soon begins to move, cross. But I 
think ‘‘ , II.” will admit that in pushing or pulling any solid body 
I have put out Force? Can he really then think me so very unrea- 
sonable in believing that as Motion invariably takes place after my 
Effort, and arya in proportion to it, I should be inclined to 
regard the Effort and the Motion as Cause and Effect? 

Then, as to question No. 2. ‘‘, TI.” asks why I believe that 
Motion can balance a Force? I thought I made it clear in my 
letter of the 8th that I believe Motion to be one sign of Force, one 
manifestation of Force. It is not the Motion in itself—that i 
not the mere change from one part of to another, which 





believe helps to balance the horse’s action, but the Force, the 
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my fe the cart of which that motion is the indication. And 
when I said that the motion of the cart plus its weight equalled 
the horse's action, I meant to — that while one portion of the 
horse’s action or Force is employed in balancing the resistance of 
the ground, the remainder is transmitted to the cart and mani- 
fested in motion; or, given a certain amount of Force put forth by 
the horse, then the greater the resistance of gravity, or the heavier 
the cart, the less would be the remaining 37 be used in pro- 
ducing motion, and vice versé. Again, if I throw a ball through 
the air, part of my expended Energy has surely gone in over- 
—- neutralising the resistance offered by gravity, while the 
equi t to the remainder of it is found in the capacity of the 
ball to do work. Will “‘ &. 11.” deny that it can do work? At 
any rate, it pny mt put out a child’s eye, or smash the roof of a 
a or knock a bird off a twig. Are these merely inci- 
tal occurrences, and not consequent upon the contact of the 
moving ball? I have tried to state clearly what I mean. My view 
may not be a very sensible one, but at any rate it appears to be the 
same as that held by Professor Lodge. Compare his words— 
page 380: ‘‘ The total reaction of the cart, taking into account the 
acceleration being produced in it, as well as the resistance experi- 
enced by it, is exactly equal and opposite to the pull of the horse” 
—with mine—page : “In short, the motion of the cart x its 
a form together a constant sum equalling the action of the 
orse. 
And now, may I ask “‘. 7.” one question—not with any idea 
of confusing him, but in the hope that he will enlighten me? Can 
Force do work? I gather from. his letters that he does not consider 
that it can, for he asserts that Force can never be a cause of 
motion, and as it is certainly motion of some kind which is usually 
the cause of work, it seems to follow that Force cannot be a cause 
of work; and if Force cannot do work, one cannot help asking 
what is the good of it, and why it exists. It seemed very 
useful as long as it was a cause of work, but regarded as a 
mere effect of motion, it really does seem to be a great fuss about 
nothing. A Girton GIRL. 





Srr,—Let me thank Dr. Lodge for his replies to my queries. 
Inasmuch, however, as it seems that they admit each of two defi- 
nite, precise, but conflicting replies, I am not sure that Iam really 
much wiser than I was before. AN OLD STUDENT. 

May 20th. 





THE TILBURY DEEP WATER DOCK. 

Srr,—When drawing a comparison, in his letter of the 15th ult., 
between the original plans of these docks and the plans now being 
carried out, it would have been well if your correspondent ‘‘ Z.” 
had noted that whereas the original scheme, according to the 
figures published by you on the 23rd September, 1881, was esti- 
mated to cost £1,096,000, the works are now to cost—according to 
your correspondent, ‘‘ W. X. Y.,” who, doubtless, speaks on good 
authority—‘‘some £2,000,000.” One would have been prepared 
to hear of a considerable increase; but the increase from 1,000,000 
to 2,000,000 is astounding. 

Scarcely less astounding is the testimony of the eye-witness 
“Forth,” in your last week's columns, as to the ballast for con- 
crete being “very dirty” and “‘unly turned over once dry and 
once wet.” What can be expected of ten to one or any other 
concrete under such conditions? This is a very serious matter. 

Again, whilst your correspondent ‘‘ W. X. Y.” speaks of ‘‘ the 
very soft nature of the excavation,” “‘ Forth” says he saw “the 
excavation in the middle of the dock standing in some parts with 
an almost vertical face.” The significance of the almost vertical 
face depends, of course, upon the height of the stratum which was 
seen to stand, its level, the extent to which it had been drained, 
the length of time it had been standing, the conditions of the 
weather during such time, and so on. Probably “‘ Forth” was 
speaking of a small section, whereas “‘W. X. Y.” speaks generally. 

Having regard to the very great depth of water in the docks and 
the “‘ very soft nature of the excavation,” the question is rather, 
how long will even the six to one slopes be able to stand? This 
question of the slope would seem to affect the design for the 
entrance, which, as your correspondent ‘“‘Z.” says, shows a 
“curious state of things.” The steamer shown in your bird’s-eye 
view, with its stern close to the north-west corner of the Tidal 
Basin, must, I think, be wrongly drawn, for the works at the 
entrance, and the existence of the internal jetties in the Tidal 
Basin, show that the up-stream side of both the entrance and the 
Tidal Basin will be sloped, and not walled. s 
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SECTION ON LINE A.B. 


—100 YDS--><-—-l00YDS-—-> 
Sf" 
V: - Gf” - 
Cee 
that the solid lines in the annexed sketches are fairly 

in accordance with the particulars you have published; then if the 
ground really requires a six to one slope, as it seems to do, the bridge, 
instead of catealiner from C to D, will have to extend to E, making 
the entrance as a whole more e i still, — ; 

“Forth” suggests that “‘in the event of an accident occurring 
to the lock, or any repairs being required to the } , &c., the 
lock can be pumped out.” It is difficult to see how the water from 
the Tidal Basin would be kept out, the gates opening inward. 

May 18th. THAMES, 


HYDRAULIC LIFTS. 

Sm,—The number of letters, requesting copies of our pamphlet, 
which have been received by us since the publication of our 
letter in your paper, attest the interest which has been excited by 
our discussion with Mr. Ellington. We had considered the argu- 
ment closed, but are reluctantly obliged to address you yet once 
more, after reading Mr. Ellington’s letter in your last issue. It is 
true it contains no new matter, but it might lead to erroneous con- 
clusions if allowed to pass without notice by us. 

When Mr. Ellington says that ‘‘steam lifts for passenger use 
were practically abandoned in England twenty years ago in favour 
of low-pressure hydraulic lifts worked from tanks,” he, of course, 
is to be understood as meaning the kind of steam lifts then used in 
England. No doubt his statement is perfectly correct, but it has 
no reference whatever to the Otis steam lift, which has never been 
seen in this country, and consequently never abandoned. 

We notice next the paragraph in which Mr. Ellington says: “I 
take it from the American Company’s letter that it was about six 
years ago that Otis Brothers issued a circular stating ‘‘ that they 
were at last convinced that hydraulic lifts were as good if not 
better than steam lifts.” There is no ground whatever for this 
statement. It is purely an assumption of Mr. Ellington’s. No 
such circular was ever issued. On the contrary, they continued to 
make their Otis steam lifts—not steam lifts ly—because no 










gen 

hydraulic lift was found so good, until the Standard was invented, 
and proved to be better even than the Otis steam lift. 

The argument involved in Mr. Ellington’s question, “‘ Why 





should 160ft. head be desirable and 1600ft. disastrous?” might be 
carried a little further. 1600ft. head would be about the pressure 
—700 lb.—at which the Power Company supply their water; and 
we might just as — ask why they should not take 1600ft., or 
7000 lb., ins of 7001b. We have given in our previous letters 
the facts and reasons why we work at the low pressure. 

The statement that “‘ there is no eer pl in the details of the 
construction of the American lift which will save it from the same 
fate as other lifts worked on the same system of low pressure,” 
must also be denied. It is the fact of just such a “‘ peculiarity in 
the details of the construction ” which has given us our great suc- 
cess, and which is admitted gg Ae who enters a a ~— 
sionate examination of our lift. e working model in our office 
will prove this. AMERICAN ELEVATOR CoMPANY. 

38, Old Jewry, E.C., May 19th. 





THE HEBERLEIN AUTOMATIC BRAKE, 

Srr,—In the parliamentary return on continuous brakes for the 
six months ending 31st December, 1884, it is made to a; r as if 
the present Heberlein brake, as in use on the Colne Valley and 
Halstead Railway, complies on tes rt with the requirements of 
the Board of Trade. Will you kindly allow me space to point out 
that the entry regarding these brakes was made under a misappre- 
hension of the circumstances, and that by a letter dated the 15th 
May, 1885, we have been informed by the Railway Department of 
the Board of Trade that in any future returns these brakes shall 
be entered in the first class of the abstract, or as complying with 
all the requirements ? CHARLES FAIRHOLME, 

18, St. Dunstan’s-hill, London, E.C., May 18th. 


STRESS AND STRAIN DIAGRAMS, 

S1r,—Professor Ki dy and Prof Pearson have asked in 
Nature that other experimenters should assist them in fixing a 
mode of speaking of the phenomena which occur when a solid bar 
is tested to fracture. The manner of yielding of the bar has now 
for several years been commonly represented in a stress and strain 
diagram, and in some testing machines this diagram is drawn auto- 
graphically. Such an autographic diagram is a continuous record 
of the phenomena in — and forms, therefore, a convenient 
basis for discussing them. It is most convenient, however, and 
certainly more usual, to draw the diagram not as Professor 
Kennedy does, but with the strains for abscisse and the loads or 
stresses for ordinates. 

In a perfectly elastic material the stress and strain curve isa 
straight line a o } passing through the et: 1. For a per- 

ectly 





plastic mate- | ¢ 


rial, and for loads 
above that which 
induces the plastic 
state, it is easily 
shown that the 
stress and strain 
curves are lines such 
as cd,ef, but they 
start from loads 
Oc, Oe necessary to 
induce the plastic 
TENSION swate. For the com- 
pression curve the 
compression in- 
creases with the 
i) ~ load; but for the 
tension curve the 
extension involves a 
diminution of  sec- 
tion, and thereforea 
decrease of load. 
For an elastic bar, 
E as is well known, the 
relation of the load 
P to the deforma- 
tion A is given by 
the uation P= 
© 8 Ka. For a plastic 
bar, from the 
sensibly constant 
volume V and the constant stress f, we ee for the load corre- 
sponding to a deformation from an initial length / to a length / + A 
P=P, !- 
lta 
where P, is the load corresponding to the length/. The + sign 
corresponds to the tension, and the — sign to the compression case, 
Now, it is generally known that with many materials, the first 
part of the stress and strain diagram agrees closely with a 
am y Nery ee terme ob. .. a know that it —_ 
pointed ou’ e part of such a diagram corresponds wit 
a plastic curve such ascdor ef. If the compressions of a short 
wrought iron cylinder are plotted for loads increased up to a point 
far beyond the elastic limit, we get a curve like oa b, Fig. 2,and the 
part ab corresponds 


Fic.: 











has. already ger FiG.2. 


beyond the elastic 
limit the stress per r) 
unit of area varies 
but little, so that the 
cylinder behaves as 
. plastic material. 

ut again, in tension 
tests of ductile mate- A 
rial, especially when 
the stress strain 
diagram is drawn 8 
autographically, we 

acurve likeoc d, 
ig. > where the on 
c d corresponds to a ic curve, 

The laws of plastic yieliing have been studied by Tresca, and it 

seems os to preserve the name for phenomena of this kind given 








last | to them by the most authoritative writers in this country. Plas- 
e A T 


ticity, as d and Tait, is the property of expe- 
riencing under continued stress either quite continued and un- 
limited change of shape, or gradually very great change at a 
diminishing rate through infinite time. There is, therefore, during 
the test of a ductile material, an elastic and a plastic stage, the one 
ing into the other by a more or less gradual c e, during 
which the material is imperfectly elastic or imperfectly plastic. 
With some materials, and only, so far as I know, with materials 
which have been hammered or rolled while hot, there is, a little 
beyond the elastic limit, a very marked and singular jump in the 
stress and strain curve. Professor Kennedy described this, calling 
it the breaking-down point, in 1881, but it had been still more 
accurately described by Bauschinger in 1879, his experiments being 
dated 1877. Toa certain extent the existence of this point was 
known from a much earlier period; but the great suddenness of 
the increase of extension, lateral contraction, and temperature was 
first quite clearly indicated in Bauschinger’s paper. The pheno- 
menon of a breaking-down point is not due to any action of the 
testing machine, for it is shown in di ms from a machine in 
which the load is automatically adjusted to the resistance of the 
bar. I believe the breaking-down point is a kind of geologi 
record of the state of stress in the bar at the moment of rolling or 
hammering; not that the stress in rolling is identical with the 
stress at the breaking-down point, for the influence of the differ- 








ence of temperature has to be allowed for. If a bar is tested up 
to a stress at which it is partially plastic, and then re-tested, the 
stress and strain diagram resembles oa, Fig. 3. Up to the load — 
° im) » the 
line is straight and 
the material per- 


CG fectly elastic ond 

. that point the tic 
yielding beginsagain, 

and a sharp cusp 

FIC.3 marks the transition. 


If a bar is cold 
rolled the curve 
is like o b, the more 
ual curvature 
due, I think, 
to the fact that the 
different layers of material are acted on differently in rolling, and 
the rigidity of the layers is broken down successively in . 
But in a hot rolled ductile bar the curve is like o c, a quite sudden 
reaking down marking the point at which the rigidity due to 
rolling is overcome. 

Next to the breaking-down point, the most important point to 
observe in practical testing is the point c, Fig. 2, where the 
maximum load is reached. Some day engineers wlll cease to pa: 
any attention to what happens to the bar when the point ¢ a 
passed. For this pointit would be very convenient to havea name, 
and by analogy with 
elastic limit—limit Fic.4 
of perfect elasticity 
—I_ would suggest 2 
“plastic limit ”— 5 
limit at which the L#" 
material near the 1 
ps of fracture | 

mes _ perfectly | 
plastic. Conse- 8 
quently in the com- rf 
plete diagram 
should distinguish 
thus, Fig. 4. From 
O to b, elastic stage 
—from O to a, per- 
fect; from a to b, 
imperfect; from b to 
d, plastic stage— 





i} 


je ———-PLASTIC STACE_._____ 


STACE 


ia =i 








ao. Me 
ect; a, the 

=. elastic 

imit; 6, the breaking down point; c, the plastic limit; d, the 
breaking point—of no particular importance. 

It may be well, finally, to examine some actual diagrams plotted 
to scale, though not all to the same scale. Fig. 5 gives some com 
pression diagrams. Oa and 0} are compression diagrams for cast 
iron, There is strictly no elastic limit, though the early part of 
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the diagram is nearly straight. The material never becomes ve 
plastic. Hence the curve might be described as showing Seapestens 
elasticity throughout. Oc is the diagram for a wrought iron 
cylinder, and shows a well-marked plastic stage. 


| Os FIC.6. 
/ 











Fig. 6 gives some tension curves. Oa is a curve for cast iron 
showing imperfect elasticity throughout. Od is a quite similar 
curve for brass, in which, however, the later oa of the curve 
shows greater plasticity. O ¢ is one of Professor Thurston’s curves, 
with a well-marked perfectly plastic stage. Ob is an American 
au! phic curve for steel, and Oc a curve from Buckton’s auto- 
grapbic apparatus. In both these the elastic and plastic 
stage are well marked. . O, UNWIN. 

May 18th. 





PROFESSOR A. HERSCHEL ON THE EFFICIENCY OF FANS, 


S1r,—The tracing-out of force that is latent, and yet retains all 
its power, is very attractive to any one living amongst Eastern 
mysticism, and the letter of Professor A. Herschel, in THE ENGI- 
NEER for December 26th last, is evidently meant as an introduc- 
tion to the search men of science must, in the long run, make into 
the nature and direction of the forces that are not yet understood, 
but which none know better than Professor Herschel do exist. 

The terms used by most of us to express force are, as Professor 
Herschel points out, somewhat indefinite, and the books, in 


stopping short at the energy of a particle ae v?, instead of 


ae 24 Wh, the full value of the “motric and barometric 


heads together,” do not really give the constant sour:e of moving 
matter’s mechanical activity, 
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The demonstration of the energy of a particle of moving fluid 
without friction in Rankine’s “ Applied Mechanics,” p. 569, 
Articles 618 to 622, is thy to quote, but the principle is much 
more simply to be infe: from Art. 557, p. 503, where the energy 
of the rie of a fluid at any point must be that due not only to 
the height from which its own weight has fallen, but in over- 
coming ti to the p of all the particles in the upward 
row immediately behind it, or the total amount of its energy is 
~ v? + W h, asa mathematical expression. 

It is exceedingly difficult to fix the mind on what energy is, and 
the difference between ‘‘ energy” and ‘‘momentum.” One of the 
most singular properties of matter, and where the occult at one 
point links on, is that a substance may be combined with immense 
energy, and yet be absolutely unaltered in structure to all appear- 
ance, and even motionless, It is so in two ways, either as com- 
bined with ; or with gh. In this partially is the difficulty of 
the subject, and where lectures and instruction by professors are 
so much required, vs it has to be noted, is the weight, so to 
say, of a body, irrespective of gravity; and be x ‘ + * x gh 
= 35 w+ Wh 

There is a theorem, » 499, Art. 549, of Rankine’s ‘* Applied 
Mechanics,” which would, in a way extremely easy to follow, show 
that the increase of actual energy produced by an “‘ unbalanced 
effort” is equal to the “potential energy” exerted—that is, 
coming into re. The meaning of this is, that at a closed orifice 
® particle of fluid is at rest with a certain potential energy ; but 
directly it is allowed to escape, the power it is capable of 7 
against resistance, or its “total energy,” is equal to the ‘‘potentia 
energy.” au 

WwW 


Just to run through the proof, the ‘‘ mass” is = 





as before, and 


this is acted on by a force P equal, say, w v2 + Wh, and experi- 


ences resistance R, which leaves it, of course, equal to nothing 
when the orifice is shut. Directly it is open, the particle is urged 
by an “unbalanced effort” P — R, and suppose the head kept the 
same for simplicity, and this effort therefore constant. Then the 
particle is uniformly accelerated, and if its velocity at the begin- 
ning of a very short time d ¢ is V, and at the end v, the increase of 


the particle’s momentum is bf (v — V), which is equal to the 


work done by the unbalanced effort during the time; or = (P— R) dt. 
But the mean velocity of the particle during the infinitesimal time 





is” ‘- x, and the distance the particle has gone is : 5 Ld dt (feet 
a second by time), or ds = ” * v dt, 


era lia v+V,.. ‘ 
Multiply 7 (v - V) = (P- R) dt by —3— this mean velocity, 


and we have 


Ww — ~ vt+V 
ag (& - V)(v + V) = (P - R) 2 dt=(P- R)ds, 
when ds is the distance, or 5 (v8 - V3) 


the particle has travelled in the infinitesimal time, multiplied by 
the excess of the pressure or its total energy over resistance. Except 
that (P - R), ds conflicts with Rankine’s definition of potential 
energy, that it ‘‘ is measured by the product of the effort into the 
distance through which its point of application is capable of being 
moved,” the proof would be complete; but the quantity is really 
work done, as the distance ds has Sous actually traversed, or there 
would have been no mean velocity. 

It is difficult to see from where any energy in excess of 


7 2 
x x 7 can be obtained from the impact of the particles of a 


fluid. The halving of W v? comes from the area of a triangle 


made up of lines that represent the distances that in successive 
short intervals of time a particle falls by means of the force g of 
gravitation. Had the particles of matter oscillatory or rotative 
proper motion, which, in fact, all—as is attempted to be shown in 
the writer’s or. ‘* Darkness in the Land of t,” London, 
Edward Stanford—have, and this were simultaneously converted 
into translatory motion, it would be different, and the triangle of 
gravitation, a quiet conformable re, would be blown, as in 
explosion, into one that is incal ble and monstrous. Here, 
—_ Professor Herschel brings his argument to the occult 
undary, 

The instance of the fitting of a short tube having a bell-mouthed 
seca. Be a jet of water causing a coefficient ft idem ter 
than =: instead of the usual 0°65 in the vend contractd for the 
same head, hardly reveals any source of hidden power. It must 
be really, that, while the ordinary opening of the jet lessened the 
potential energy Wh by the conflict of particles, an improved 
adjutage directed an almost straight descent, and gave Wh a 
maximum of value: so that the new vend contractd was the actual 
largest possible contracted vein due to the area of a section of the 
falling particles, and the height through which they had to fall. 

There is, however, as every bicycle rider must experience, a form 
of force, ‘‘ deviating force ;” and the rate of deviation is expressed by 


2 
- ; v denoting the velocity and r the radius of curvature of the 
path of a particle in an infinitesimally short time. So that if v is 
the velocity of a particle in a straight line, s represents the ratio 


of the curved = actually taken to the length of the straight line 
that would otherwise have been taken. This means ‘‘ mass” into 


“ distance,” or extra work done, Wy, ‘, in a direction at right 


angles to the original direction of the particle. Deviating or 
centrifugal force can therefore, unlike gravitation’s force in one 


direction only, be expressed in the ratio ¥. The force can be 


brought into action without affecting the value of v in the least; 
and if r, the radius, is very small, the distance to which the 
moving particle or moving body can be pulled with its full velocity 
unchanged out of its path is considerable. And this part of the 
subject can be further pursued in e's ce eee a 507, 
Art. 564, that “the actual energy of a system of bodies tively 
to an external point is the sum of their actual energy, as referred 
to their own centre of gravity, added to the actual energy of the 
whole system, calculated from the velocity of the centre of gravity, 
with respect to the external point.” 


The toy bandelier, alluded to by Professor Herschel, illustrates 
what Rankine laid down at p. 503, Art. 557, that “‘ the total en 

of a body is the sum of its potential and actual energies.” e 
bandelier falling, and acquiring increased momentum, turning on 
the string when it has reached it fullest momentum, and rising to 
unstable rest again, has performed no work, though it has moved, 
beyond moving itself to a place where its potential energy is 
greater, What has occ has been a constant mutual inter- 


change in the values of v and hin the formula x2 + Wa; 
one getting greater as the other got less, and reciprocally ; but at 
any instant the spool has been capable of doing the full amount of 





work against resistance, though not in the same time, at every 
instant of its course. 

Here, again—and it is time toend—Professor Herschel has brought 
the impalpable element of time into the discussion; and not only 
can a substance have velocity without its structure being conceiv- 
ably disorganised, but likewise be affected by time, without bearing 
any trace of time’s action. Of course if there is heated air at the 
bottom of the shaft of a mine having a tendency to rise, and cold 
air at the surface of the ground with a tendency to fall, a fan uw 
to a certain velocity excites a current without doing any wor 
except opposing friction. 

A. T, Fraser, Lieutenant-Colonel R.E. 

India (Madras Presidency), March 27th. 


THE THEORETICAL EFFICIENCY OF THE STEAM ENGINE. 


S1r,—Assuming permanent gases to consist of icles absolutely 
free from any attractive or repulsive influence, Rie quite clear that 
any work derived from their expansion must be merely a part of 
the work initially contained in the gas in the shape of energy of 
motion; and as the absolute temperature represents nothing 
more nor less than the quantity of energy thus stored in the gas, 
it follows evidently that the proportion between the fall of the 
absolute temperature, in work-producing expansion, and the initial 
absolute temperature represents the efficiency of the fluid—that is, 
the proportion in which the heat contained in the fluid is converted 
into work during the given expansion. That the absolute tem- 
perature of a permanent gas represents the mechanical work con- 
tained by the gas is proved by the fact that air, which approaches 
very nearly to the hypothetical conditions of a perfect gas, has a 
constant specific heat independent of pressure or volume of tem- 
perature. When air is compressed, heat is developed in quantity 
proportional to the work expended in the compression ; when it is 
expanded doing work, the air cools proportionally to the work done, 
and when it expands without doing work the temperature remains 
unchanged. These phenomena prove that in the case of air the 
absolute temperature represents the contained energy, and that 
that energy is wholly in the shape of motion of the icles, 
When we say therefore that the efficiency of a reversible heat 
engine—reversible, that is, an engine in which no free expansion 
takes place—is proportional simply to the fall of the absolute tem- 
perature between the heater and the cooler, we assume that the 
absolute temperature represents the whole contained energy in the 
fluid at any time. In the case of steam this assumption is not 
justified. The quantity of heat contained in steam is not simply 
roportional to its absolute temperature, as is the case with air. 
The experiments of Siemens proved that the free expansion of 
steam superheats it—a result to be expected, considering that the 
total heat of steam increases with the pressure; there is therefore 
an excess of heat in the freely expanded low-pressure steam, and 
that excess must necessarily superheat the steam. This circum- 
stance, opposed to the fact that the free expansion of air does not 
change its temperature, points forcibly to the unfairness of apply- 
ing to steam the criterion of efficiency adapted to permanent 
gases ; in the latter, absolute temperature and mechanical work 
are almost interchangeable phrases ; in the former, the temperature 
changes mechanical work. The temperature of a given mass of air 
can be lowered only by taking away heat or mechanical work. 
The temperature of steam, on the other hand, is lowered by its 
simple free expansion without either loss of heat or development of 
mechanical work. Of course the difference depends upon the fact 
that in steam there is an interaction of some sort between the 
rticles, which gives rise to what has been termed internal work ; 
Put nevertheless, the fact is too often lost sight of in the praise- 
worthy effort to simplify theories and bring them within the grasp 
of the million. In an excellent recent manual of marine engineer- 
ing, the efficiency of the steam engine is given as dependent in 
great measure on the limits of temperature between which it works 
—the ordinary temperatures of Fahrenheit’s scale. It is to be hoped 
that the book promised by Mr. MacFarlane Gray will clear up the 
intricate ground about the second law of thermo-dynamics as applied 
to actual working fluids ; it is clear enough when limited to perma- 
nent gases, RoBERT GILL, 
Palermo, April 23rd. 


STRESSES ON ROOFS. 

Srr,—In a flat timber roof the rafters are united at about half 
their length by a collar beam, so that each pair of rafters resembles 
with the collar beam a letter A. Now, under certain conditions, 
this collar beam is a strut ; under others it isa tie. For example, 
if the walls are too weak to bear the thrust of the rafters, then 
the collar beam will act asa tie. I have a roof now in which the 
collar beams act thus. If the walls are strong enough to stand 
the thrust, then the collar beam acts asa strut. I have roofs in 
which it is so acting. 

Now, I want to know, if, when the side walls are weak, and it is 
acting as a tie, the strain on the collar beam is not less than the 
— tensile strain by the amount which would compress it if 
the walls were strong. This compression is due to the weak- 
ness of the rafters, and if these were strong enough, there 
would be no compression. Will any of your readers kindly 
tell me how to arrive at the proper proportions to adopt 
under any conditions? I am quite at sea, and I can find 
no allusion to the question in any work on stresses in roofs 
that I have been able to consult. To the authors of these books a 
tie is a tie and a strut is a strut, but surely there must be condi- 
tions under which, with wooden roofs at events, which deflect 
freely, a member may act in one sense both as a tie and a strut 
at the same time. Some time ago I saw a barn roof of the kind I 
have named in which some of the collar beams were in tension and 
others were buckled up by compression, and this in the same roof. 
Again, what is the proper height to put a collar beam at? We are 
not quite done with wooden roofs yet, and some information on 
the subject would be greatly appreci led 

th, May 13th. 








ton 4 a Pp 
OREMAN CARPENTER. 





THE DEAD-WEIGHT CRUSHING MILL. 

Srr,—In your notice of the above machine, contained in your 
excellent issue of the 8th inst., you say you are informed “ that it 
requires with this machine one-third the power of disintegrators 
for doing the same amount of work.” My experience, extending 
over fifteen years, exclusively devoted to crushing and grinding 
machinery, should be worth something to the public, and, confining 
myself to the " genscome of treating coal, I can ney say 
that such a mill cannot deal with one-third the quantity of coal 
that a medium-sized disintegrator would in the same time, whether 
wet or dry; that it is utterly impossible for the dead-weight 
system of a prepare coal so efficiently as the percussive 
system, nor will the resulting coke be of the same quality from the 
same coal, 

The question of power has little to do with it; it is a question 
of useful effect for a given power. My disintegrators are in use, 
and have been some time, grinding wet coal as it is delivered from 
the washing machine, and I shall be happy to test one of my 
machines at any time against the dead-weight crusher, for the 
benefit of the coal trade, to set at rest this vexed question, if 
Messrs. Sheppard will enter the lists upon equal terms. 

There is nothing novel in carrying heavy rolls upon suspended 
or pivotted arms. I have made mills on this principle which weigh 
upwards of 30 tons, and are now at work, but I should hardly 
dream of applying them to the question of coal-grinding after my 
experience with disintegrators, 

trust you will favour me with the insertion of this letter in 


an okey Cuas. E. Hatt. 
Stan Ironworks, Sheffield, May 11th. 





BOILER EFFICIENCY. 
_ Srr,—As a member of a manufacturing firm, who are exten- 
sive users of steam power, I was much interested in a letter 





font ‘* Economist,” which appeared in THE ENGINEER of April 
th. I had hoped that some correspondent of ‘‘light and leading” 
would have favoured your readers with their or his opinion on such 
an important subject. As they have not done so, I beg leave to 
ask one or two questions on the subject through the medivm of 
wri = Pry ie larg f the heat k 
irst, is it a fact that a v e proportion of the heat kiiown 
to be lost is occasioned by the air hte a for the combustion of 
the fuel being supplied to the furnace by the action of a chinney 
draught? Secondly, can this loss be avoided by the use of the 
simple Sse pgp described by ‘Economist?’ Thirdly, if so, are 
we justified in wasting the wealth of the nation and depriving pos- 
terity of one of the first necessaries of life by wasting coal at the 
rate of ten or twelve million tons yearly, and increasing the cost 
of British manufactured goods, so as to render us unable to compete 
with the foreigner in many markets of the world? 
The importance of this subject must be my apology for thus 


a re on your valuable space. THos. RAYBOULD. 
baston, Birmingham, May 19th. 


MADAN’S INJECTORS. 


Smr,—While thanking you for the very kind notice of my 
exhibits at the Inventions Exhibition in your issue of May 8th, [ 
should be greatly obliged if you would, by inserting this, remove a 
false impression which might be created by it. The article is 
headed ‘‘ Borland’s Injectors,” while the greater part of it is 
devoted to a description of the “ Vortex” steam jet pumps and the 
‘** Mansfield ” injectors, which are respectively my own patent and 
design. I purchased the patent rights of the injectors known in 
the market as ‘‘ Borland’s patent injectors” some time ago, and 
have since improved them, and they form the more important part 
of my exhibit, as a number of them are fitted to Messrs. Davey, 
Paxman, and Co.’s boilers in the electric light shed. The fact that 
I am the proprietor of Borland’s patent injectors is the only con- 
nection between them and the first-mentioned instruments. 

Mansfield-chambers, St Ann’s-square, CHARLES S, MaDAN. 

Manchester, May 14th. 











LAUNCHES AND TRIAL TRIPS. 


THE trial trip of the Isle of Man steamer Snaefell was made on 
the 13th inst., after the renewal of her boilers and partial renewal 
of her engines. The result is that, indicating some 2000-horse 
power, she performed the trip—Douglas to Liverpool—under four 
hours and a-half. 

The steamer Ching Woo, built by Messrs. Raylton Dixon and 
Co., left Middlesbrough Dock on the 15th inst. on her trial trip. 
Her leading dimensions are 332ft. over all x 38ft. x 27ft. depth 
moulded. She is built on fine lines, and will have a carrying 
capacity of over 4100 tons of tea. We have already given other 
particulars of this vessel. Her trial trip, which, as before-named, 
took place on the 15th inst., proved in every way satisfactory. 
The engines, which work direct on three cranks, are very steady 
in movement, and worked without the slightest hitch, and gave a 
speed of 124 knots, which, we are informed, could be maintained 
with the greatest ease. 

On Saturday, the 16th inst., Messrs. Schlesinger, Davis, and 
Co., Wallsend, launched an iron screw yacht, named the Sala- 
mander, of the following dimensions :—Length over all, 130ft. 6in.; 
breadth, moulded, 20ft.; depth of hold, 10ft. 6in.; yacht measure- 
ment tonnage, 211 tons. She is built with a clipper stem and 
figure-head, and a square stern with long overhang. She is con- 
structed on very fine lines, and is expected to travel at a good rate 
either under steam or sail. The vessel has been constructsd under 
special survey, and will be classed in Lloyd’s Yacht Register, her 
scantlings being in most cases considerably in excess of Lioyd’s 
requirements. She is built for Mr. Frederick Power, of London. 
The yacht will carry four boats, one of these being a steam launch. 
She will be fitted with a direct-acting steam windlass by Messrs. 
Harfield and Co. Messrs. Davis and Co.’s patent stenm steering 
gear will be placed on the deck-house. It is intended to light the 
vessel throughout with electric ligkt, but owing to the delay with 
the electricians, the Salamander will probably cruise this season 
with the ordinary lamps. She will be rigged as a topsail schooner 
and will carry a large spread of canvas. The engines are on the 
Perkins system, with triple expansion, and a working ure of 
steam of 500 lb. to the square inch; and it is apenas thy will 
develope great power on a very small consumption of fuel. The 
sizes of the cylinders of the Salamander are 7#in., 15}4in., and 
22din. diameter, with a stroke of 15in. 

On May 16th the steamship Eldorado, built and engined by 
Messrs. Earle’s Shipbuilding and Engineering Company, Hull, for 
Thomas Wilson, Sons, and Co., was taken on her trial trip on the 
anus mile off ——— The — ie ash Al in ~ 
Live: Registry. Her dimensionsare: Length, t.; breadth, 
30ft.: depth of hold, 15ft. Being intended exclusively for passenger 
traffic, she is designed with very fine lines, and the utmost avail- 
able space has been set apart for passenger accommodation. She 
has a long, full poop and topgallant forecastle, the engines being 
placed as far aft as possible. The whole of the first-class accom- 
modation is thus provided forward of the engines and boilers under 
the poop. A large iron deck-house is fitted on the poop, containing 
saloon entrance, music, smoke, and chart rooms, and wheel-house, 
and the top of this, together with the poop deck, will afford a 
spacious promenade. The whole of the ship is lighted by electricity. 
There is sleeping accommodation for eighty-six first-class passen- 
gers. The watertight bulkheads have been constructed so as to 
ensure the safety of the vessel, as far as ible, in the event of 
collision. The collision bulkhead is designed of a conical form, 
and is unusually strong, in order to resist pressure in case any 
damage is done to the bow. A small water-ballast tank is fitted 
forward for trimming the ship, and she is rigged as a schooner, 
with three pole masts. The ’tween decks forward will be arranged 
for carrying emigrants. She is fitted by the builders with their 
triple compound three-crank engines, of nominal horse-power, 
having cylinders 26in., 40in., and 68in. diameter, and 39in. piston 
stroke, supp) ied with steam of 150 lb. pressure from two large steel 
boilers, each fitted with four of Fox’s patent corrugated furnaces. 
The attained on the measured mile was, we are informed, 
14°43 knots, notwithstanding the rough state of the weather. It 
it ex that, under more favourable circumstances and in 
better trim, she will steam about 15 knots. The Eldorada leaves 
Hull for m on the 26th inst., on her first voyage. 

On the 16th inst. a steel paddle-wheel steam launch, 65ft. long, 

11ft. broad, and 18in. draught of water, lately launched by 

essrs. Matthew, Paul and Co., Dumbarton, and built and engined 
by them for Messrs. P. McIntosh and Sons, Glasgow, for the 
Indian Government, under the superintendence of Messrs, 
MacNicoll and Co., consulting engineers and naval architects, 
em went on her official trip with a i of ladies and 
gentlemen on board. Owing to the rough weather, it was not 
thought advisable to go to the Wemyss Bay measured mile with 
such a light draught craft, having only open bulwarks ; but her 

wer and speed were abundantly shown on the way to the Gare- 
och, against a strong head wind and heavy sea. The engines are 
a with Messrs. Paul’s patent valve gearing and reversing 
motion. 








SoutH KEnsIncTon MusrEuM.—Visitors during the week ending 
May 16th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9307; mercantile marine, Indian 
section, and other collections, 3614. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, to 6 p.m., Museum, 1528; 
mercantile marine, Indian section, and other collections, 134, 
Total, 14,583. Average of ding week in former years, 


14,738, Total from the opening of the Museum, 23,997,849, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 9th. 

Durinc the past week contracts for 30,000 tons of rails have 
been at prices ranging from 26 dols. to 27 dols. Rumours 
are rife of contracts having been placed at lower figures. The 
Pennsylvania mills are well supplied with orders for the next 
ninety days. The distribution of manufactured product appears 
to be improving slowly. The chief source of demand, however, 
viz., the railroads, is wanting. Within a week or two a number o 
im ¢ enterprises have been announced, among which are the 
following :—600 miles of road through Kansas to Denver, 
Colorado ; a forty-five mile road from Missouri into Nebraska ; two 
new roads in Georgia to connect Chattanooga with the Gulf by way 
of Rome. Contracts have been placed for the construction of a 
New York and Omaha Road. A road is to be built from Grand 
ids, Michigan, to Lake Superior; a sixty-five mile road from 
Port Perry, Western Pennsylvania, toPunxcutawny. If the mate- 
rial for these roads will be contracted for during the next sixty 
days, as is anticipated, it will have a favourable effect upon 
trade and prices, and will impart a stability which rail makers 
have been predicting will be felt. There is an abundance 
of capital, but a lack of confidence. The railway traffic is 
below the normal limit. Investors and builders are postponing 
many enterprises on this account. The first evidence of genuine 
improvement will develope a great deal of waiting enterprise, and 
it is in view of this probability that several large buyers have 
tly placing contracts, and are now negotiating for steel 
during the summer and autumn. The Engineers’ Clubs of St. 
Louis and Philadelphia and the Western Society of Engineers have 
recently held important and interesting meetings, at which ques- 
tions of great engineering interest were discussed. Among them 
was the best means of avoiding the breaking of shafts; a discussion 
on defective bridge building. The Western Society of Engineers 
have a 7 the <p of transactions nee on — 
ciation and the Liverpool Engineering Socie oO 

Commerce inal revi 





f | contractors. Messrs. Geo’ 


yards thick, and also the Mossfield steam. Both are of excellent 
quality, and the new engine power is being put down to work them. 
Messrs. Balfour intend to i eir t output by 
tons a week, and the new engines, seconded by those which are 
— working, will be equal to raising from to 7000 tons a 
week. 
Machinery engineers are not receiving much new work from 
Government. Still, a fair amount of work continues in hand at 
some of the large machinery workshops which has been received 
either from Government direct or from Government and naval 
Bellis and Co., Birmingham, who are 
very successful builders of = power marine oe for torpedo 
boats of their own designs, have just got out of hand a pair of 
engines of 1400-horse power for a lo boat, which is the largest 
yet constructed. Another contract upon which they are still at 
work is for five sets of machinery for new boats of this class, with 
engines of over 1000-horse power, and which will be capable of 
steaming quite 20 knots an hour. Messrs. Bellis have recently 
commen: the manufacture of compressed air reservoirs for 
supplying the motive power to torpedoes. The reservoirs are built 
up of nests of steel tubes calculated to withstand high pressure. 
essrs. Tangye have, among other naval contracts under execution, 
one for twenty-four large centrifugal ec J engines for circu- 
lating water through the condensers of six of the cruisers now being 
built for the Government at ap me 5 

The best export markets at date for the Birmingham machinists 
are India, Australia, and New Zealand. Makers of steam and 
hand power pumps find business better at the present time than 
two or three months ago, and in addition to the markets just 
mentioned, some of the South American Republics are buying 
aeped for mining and other purposes. The home demand is fair, 

ut without any push. 

The North Staffordshire iron trade is a little better this week in 
the shipping department. New Zealand and South America are 
among the buyers, and inquiries are rather more numerous from 
the Continent. The home demand continues poor, more especially 
for steel plates. Crude iron and ironstone show no revival. Prices 
for bars are £5 5s. to £6; superior sorts, £6 10s.; and 








looks for a year of grad , and a full restora- 
tion of value to every real security and commodity, and states 
that already there is a healthy revival of trade in many branches, 
domestic and foreign, but admits that activity in securities 
cannot be expected until their real value is ascertained. 
The Chamber thinks that the present depression will gradu- 
ally give place to the revival of those industries now 
very seriously affected. It says that the growing processes, 
increased consumption, arising from the rapid rise in population, 
will restore activity to every branch of the trade, and rejoices over 
the fact that the balance of trade in our favour by the first quarter 
of the present year is in the neighbourhood of 10,000,000lb. The 
exports of coin have exceeded imports by 500,000 lb., of which 80 
per cent. was silver. The commercial interests are intently dis- 
cussing the best means of securing a portion of the South American 
commercial traffic, but while there is an earnest desire for more 
intimate commercial relations, no definite or practical plan is “na 
posed. The receipt of cereals from the North-west is heavier t 
during any year in our history, being 30 per cent. in excess of Jast 
season. The depression in -prices has thus far had a favourable 
effect upon the agricultural interests, and a less area has been 
subjected to cultivation this season. The cotton growers are 
id forward to a very heavy crop and a more active demand 
‘or it. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Bryronp the placing by merchants of export orders previous 
withheld, it would not ap that the iron market here has muc 
benefitted by the unraveling of foreign complications. Indian 
and Australian orders have nm distributed with more freedom, 
and trade with South America is maintained, but British North 
America keeps unusually quiet. 

Sheet and bar makers are unable generally to announce increased 
sales. Some firms this—Thursday—afternoon, who depend mainl 
upon local consumers, reported orders slower. The supply is mu 
in excess of the demand, and prices consequently suffer. At one 
time sheets were 25 per cent. above common marked bars, but 
this is not so now. Sheets have been sold during the week on the 
basis of £6 15s. for galvanisers’ singles, but the larger firms still 
uphold the £7 minimum, which is 10s. per ton under the marked 
bar basis. Doubles are quoted £7 5s., and lattens £8 to £8 5s. 
Stamping sheets, both of iron and steel, keep in good request by 
the makers of wrought hollow-ware and travelling trunks. 

The American demand for the higher classes of bar iron has 
somewhat improved during the last fortnight, rivet and horseshoe 
iron being in better request. The official basis of £7 10s. is main- 
tained; but the wide margin between the values of marked bars 
and the commoner qualities still prevails. It was as long ago as 
February, 1883, that marked bars were fixed at £7 10s. i 
bars are £6, and common, £5 10s. down to £5 5s. Occasionally 
hurdle bars may be had at £5 2s. 6d. Hoops are quoted £5 15s., 
bat are selling at £5 10s. Hinge strip is quoted £6 10s., and sup- 
plies of gas strip of 63in. widths are being secured at £5 5s. and 
upwards. Strips of 7in. to Shin. are £5 15s. to £6, and of 8fin. to 
1 in.» £6 5s. to £6 10s. 

tru iron moves off at a regular rate. Angles of 1}in. to 
4}in. are selling on the basis of ¥5 15s. to £6 5s., according to 
quality ; and tees of fin. to 2}in., £7 to £7 10s. 

The Eagle Ironworks Hollingswood Company, Oakengates, 
Shropshire, have closed their forge, and have discontinued making 
“until prices are such as will at least cover cost.” The company 
is, however, supplying orders from stock. 

The occurrence of the holidays next week, when very little will 
be done at the mills and forges, was used by manufactured iron- 
masters this afternoon, and yesterday in Wolverhampton, as an 
excuse for declining the acceptance of further deliveries of pig 
iron. Native makers and ntatives of makers outside the 
district ag Ms alternative but to —, ove hea 
pre ae ematites are changing is at 53s., . is 
asked. All-mines are 55s. to 57s. 6d. nominal. Second las pigs 
are 40s. to 45s., according to mixture, and although 36s. 3d. is 
asked for cinder qualities, 35s. is about all that can be got, and 
some sales are going on at 32s. 6d. Foreign pig prices are 
unchanged on the week. 

Coal and other minerals are unim: 


“Crown” qualities an average of £7; boiler plates are £8 to 
£8 10s.; and common plates £6 15s. 
The demand for coal, both manufacturing and other kinds, 
is quiet, but no worse than for several weeks past. 
he cable and anchor firms are experiencing a demand only 
sufficient to keep them going about four days a week, and then 
there is no pressure of work. The lower prices at which native 
makers are enabled to fill contracts for anchors and cables for use 
in Northern shipyards, compared with the prices asked by Tyneside 
cable and anchor firms, continues matter of interest. The apparent 
anomaly arises mainly from the circumstance that on account of 
the fibrous and ductile nature of Staffordshire iron, local manufac- 
turers are able to use lower priced bars than the Nertherners. The 


chester, have introduced an improvement in flattening rolls used 
for straightening iron and steel plates. In this machine a double 
set of powerful rollers is employed, the outer edge of the top rolls 
coming slightly below the level of the lower set. This gives 6 
serpentine form to the plates as they are through the rolls, 
but they are delivered perfectly straight and ready for use without 
any hand labour in hamm: out the buckles 
he Manchester Reception Committee, which has ited 
in connection with the approaching visit of the Gas Institute, has 
made arrangements for entertaining the members of the Institute 
at a soirée and ball to be held in the Manchester Town Hall on 
Wednesday evening, June 10th, and at a conversazione to be held 
the following evening in, the Peel Park Museum, Salford. The 
other arrangements for the meeting, uding various 
works in the neighbourhood, are left in the hands of a committee 
appointed by the council of the Institute. 
the coal trade business generally is dull, and pits are getting 
on to less time. The demand for house-fire coals is still very fair 
for the time of the year, but the weight of coal moving away is 
decreasing, and at some of the collieries stocks are accumulating. 
For other descriptions of fuel the demand remains much the same 
- — 3 ee round nn ae 4 vel conaue 
or iro ing and steam purposes, and are a in the market ; 
engine classes of fuel are only in indifferent demand, and supplies 
are plentiful, especially of the commoner sorts of slack. There is 
no material change in the quoted prices, but the want of firmness 
is apparent, and where reductions have not already been made, 
there is in most cases a little giving way on the full list rates. At 
the pit mouth best coal averages 8s. 6d.; “ny 4 second — 
7s. ; common coal, 5s. to 5s, 6d. ; burgy, 4s. 6d. to 4s, 9d. ; good 
qualities of slack, 3s. 9d. to 4s. ; and common sorts, 2s, 9d. to 3s. 


per ton, 
In the shipping trade there has been rather more doing, but the 
prices at which orders can be placed are very low, and good ordinary 


qualities of steam coal not averaging more than 6s. 9d. to 7s. per 
ton delivered at the high level, Liverpool, or the Garston Docks. 

The reduction of miners’ wages in the Manchester district 
amounting to about 10 per cent., of which notice was given at the 
commencement of the month, when the list prices of coal were 
reduced, does not seem to be meeting with any opposition on the 
part of the men, and work has not been anaeed at any of the 
collieries in ren Same of the reduced rate of wages being en- 
forced. The owners in the Manchester district evidently 
manage wen 4 better than in Yorkshire. 

Barrow.—There is a quiet tone in the hematite pig iron trade of 
Furness, and there is practically nothing new to rt on the 
week. The demand for pig iron of all descriptions is very dull, 
and sales have lately been few in number and certainly inextensive. 
The inquiry for forwards is also without spirit, and the work in 
hand is not such as to justify hopes of an early improvement in 
trade. On the contrary, it is observable that makers are not able 





difference in — is 20s. to 30s. per ton in favour of St d ‘ 
which, after deducting the 15s. per ton railway carriage, leaves a 
favourable margin as against Tyneside prices of the manuf 

goods of 5s. or 15s. per ton—a margin quite sufficient in times like 
these to turn an order. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The near approach of the Whitsuntide holidays, 
with the usual stoppages of works, naturally tends to give a quieter 
tone to trade. Consumers show a disposition to hold back from 
any buying beyond what they actually want for present require- 
ments, whilst deliveries against contracts are also curtailed for 
the same reason. This, with the continued absence of any improve- 
ment in the actual condition of trade, has resulted in a very slow 
business being done during the past week, and both in pig and 
manufactured iron the tendency of prices is still downward. 

Only a very small inquiry was reported in the Manchester iron 
market on esday, and where business was done it was at 
extremely low prices. In the pig iron trade the only noticeable 
transaction was a tolerably large sale of Lincolnshire iron at a very 
low figure, the basis being 37s. 6d. for forge, and 38s. 6d. for 
foundry, Jess 24, delivered equal to Manchester, which is probabl 
the lowest point that has yet been reached. Local makers still 
hold to 39s. 6d. and 40s., less 25, as their minimum price, and for 
the better class of district brands the quotations remain at from 
about 39s, for forge up to 40s. 6d. and 41s. for foundry, less 24, 
delivered equal to Manchester. At these figures, however, makers 
are practically out of the market, and they are only got on occa- 


sional small lots for special requirements. 
In hematites there has been some business doing at low figures, 
51s. 6d. to 52s., less 2}, for foundry qualities delivered in the 


Manchester district, being about the basis at which orders for 
anything like quantities can be placed. 

There is still only a very slow business doing in the manufactured 
iron trade, and inquiries that are put forward in the market lead 
to very little actual buying. The general feeling amongst buyers 
is that they are running no risk by waiting, and they only give out 
orders as they are absolutely compelled. For good qualities of 
Lancashire and North Staffordshire bars, £5 7s. 6d. remains the 
average quoted price for delivery into the Manchester district; 
but here and there a disposition is being shown to give way a little 
upon this figure, rather than allow orders to pass, and I have h 
of as low as £5 5s. having been taken for North Staffordshire bars ; 
but this has been for an exceptional specification. 

The pressure of work which has recently been given out in 
connection with ordnance armour-plate and Government ship- 
building contracts has helped to make some of the heavy engineer- 
ing branches in this district fairly busy. In heavy tools for the 
above class of work I may mention that Messrs. Collier, of Man- 
chester, have completed a powerful machine for cutting off the bad 
ends of armour-plates, and also, when required, for cutting the 
armour-plates in two at any part of their length or width, or at 
any angle. The machine, which is adapted for the heaviest class 
of plates up to 18in. in thickness and 18ft. in length, consists of a 
massive foundation plate provided with T-headed grooves and slot 
and glut holes for cramping down the armour-plate. Upon this 
foundation plate is carried a powerful cross slide standing upon 
two feet, and this cross slide carries a movable head, upon which 
is a massive tool-box with vertical self-acting down feed, an 
adjustment horizontally by hand. The tool-box cuts one way only, 


but has a quick return. e head is traversed along the girder by 
a sonentel double-threaded screw driven by spur gear from an | of 


internal wheel attached to the driving pulley. The total weight 


ed. Furnace coal is 8s. to | of the machine is about 25 tons. 
10s., and forge 6s. to 7s. per ton. es show more vi than} Sir Joseph Whitworth and Co., of Manchester, in addition to 
ores, and coke vendors are ing business. South Yorkshire | the large quantity of Government work they have in hand, are 


furnace sorts are quoted 
dale, North Staffordshire, make, 13s. 9d. per ton. 

Ironmasters point out the incongruity of the Millmen’s Asso- 
ciation as a body professing to protest — the new rate of pey- 
ment introduced into certain of the sheet mills for rolling long 
lengths at the same time that some of the leading members of the 
Association have consented to work at the new scale. The 
threatened great strike of ironworkers in Pennsylvania from 
June Ist against reductions in wages said to amount to 20 per cent., 
Se disonastll with interest in some loofll cireles this week. It is not 
thought, however, that it would have much effect upon the English 
iron market. 

The girder yards in the district are fairly supplied with business, 
and the orders on the books are likely to keep the hands going for 
some considerable time. 


new winding 

édlliery proprietors, who at their Oldfield 
Longton and Fenton, in North Staffordshire, 
made some impor tant new coal discoveries. After two years’ sink- 
ing the firm have struck the Yard coal, which is upwards of three 


» midway 


15s. delivered ; Welsh, 14s.; and the Ape-| very busy 


building | a very high strap speed. In 


ve just recently | being 





in their tool department, both on home and foreign 
orders. The bulk of the orders are, however, for abroad, and com- 
prise tools for marine, locomotive, and general work. Amongst 
the tools they have in hand isa powerful planing machine in which 
the uprights are to move and the work is held on a fixed 
bed, and a very large vertical boring machine for boring cylinders 
up to 120in. diameter. 

Messrs. Whitworth, who have purchased additional land for the 
extension of their works, which will ultimately cover between 30 
leted for themselves a special lathe 

the will take in work 62ft. » and 
being th iath wn wear sat the lathe tind 
i ut into the lathe complete. At present the e is bei 
worked with two rests, but ultimately it will be fitted with four 
rests. It is very powerfully — with steel gearing, and it has 
dition to this tool, two other power- 
ful lathes have recently been set to work, and others are in pro- 
gress with 4ft. centres, and weighing about 150 tons. These are 

i ially erected for finishing the parts of guns and afterwards 

ss the guns co; 
essrs 


lete. 
R, and J. Deugeter, of the Gas Plant Works, Man- 





to dispose of more iron than = manufacturing, and as a con- 
sequence stocks remain large. ices are firm at late rates, show- 
ing, if anything will show, that the lowest practical point has been 
reached. Bessem:r qualities of pig iron are quoted at 44s., 
43s. 6d., and 43s. respectively for Nos. 1, 2, and 3, prompt delivery, 
net cash, with forwards 1s. ton over these res. The price 
for forge and foundry samples is given at 42s. and 42s, 6d. per ton. 
Steel makers have not booked many new orders, and their works 
are almost at a standstill. The busi doing in the several 
descriptions of steel produced here is so quiet, indeed, that if 
change does not soon occur, there will be an even quieter summer 
trade than last, although the preparations for doing a brisker 
business have been 9 on all hands. Iron shipbuilders are 
busier, and are likely to be even more fully employed in the course 
of a week or two. Marin e engineers remain especially brisk, 

are working overtime on heavy contracts. There is no variation to 
note in the quiet tone of the iron ore trade, or in the firm attitude 
of the coal trade, while shipping, both as regards imports and 
exports, remains exceedingly dull. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE are now distinct signs of the inevitable—the end of the 
miners’ strike in Yorkshire. After the employers, as I anticipated, 
declared that the time has passed for arbitration, as the mischief 
was now done in idle pits and orders sent elsewhere, the miners 
again met in conference at Barnsley. Though reporters were 
excluded, and every effort made to keep the result a secret— 
the union secretaries even departing from their usual custom 
of making a communication to the press—the proceedings 
leaked out. A ae minority, it seems, was in favour of 
resuming work at the 10 per cent. reduction. This was negatived, 
but it paved the way for a kind of agreement that the difficulty 
should be referred back to the men. The result was that an in- 
formal ballot, or decision by public meeting, has been taken in 
several mining localities. At Thorncliffe, where over 3000 pit 
hands are employed, the example has been set of returning to 
work. The Thorncliffe Company—Messrs. Newton, Chambers, 
and Co.—has now got the majority of its colliers round te 
the reduction, and the minority will no doubt soon follow. Atthe 
Nunnery Colliery—some 1200 hands—the men still maintain a 
defiant attitude, but it is impossible for them to avoid following 


eard | the action which is being taken by their brethren elsewhere. The 


strongest argument against further resistance is the fact that in 
spite of the stoppage of so many pits, and the compulsory idleness 
of 40,000 hands, the supply is in excess of the demand, and 
the price is not materially increased anywhere, while in some 
quarters there is a positive falling off. The conclusi 


ion, of course, 
is that the market is having its requirements met by coal- 
owners in other districts—notably, the North of England, from 


which fuel is brought readily by sea and placed upon the London 
market. 

Messrs. Charles Cammell and Co, and Messrs. John Brown and 
Co., the two great armour-plate producing firms, are at present 
very busy in most of their leading departments, and several very 
important orders for the new armour-clads and cruisers of the 
Government have just been placed. These vessels were entrusted 
to private firms, who have now decided as to the production of the 
compound’ armour required for their armament. With Messrs. 


d | John Brown and Co., Atlas Steel and Ironworks, have been placed 


the armour for the two cruisers Orlando and Undaunted, to be 
built by the Palmer Shipbuilding Company, Jarrow-on-Tyne; one 
dt ites i, Randi 
ww; the us, by ’s Ship! m: 
Hull; half the armour for the armour Renown, by Sir Wa. 
Armstrong, Mitchell, and Co., Newcastle-on-Tyne. ith Messrs. 
Charles Cammell and Co., Cyclops Steel and Ironworks, have been 
laced the armour for one of the cruisers, the Galatea, by Messrs. 
. Napier and Sons; fur the armour-clad Sans Pareil, by the 
Thames Iron Company, London; and half the armour for the 
armour-clad Renown, by Sir W. G. Armstrong, Mitvhell, and Co., 
Newcastle-on-Tyne. The armour for the cruisers has to be 
delivered during the next sixteen months, and for the armour- 
clads during the next two years. 


Messrs. Watson, Moorwood, and Company, of the Harleston 
Ironworks, have obtained the contract for cooking stoves and 
i i which 


similar apparatus required by the Admiralty. Thecon 
usually been 


Scene reser Soe. This is the first time it td 
Messrs. Ward and Payne, the largest tool makers 
in the world, report a good business in fea articles with) Spee, 
Germany, and Australia. The latter market, with South America, 
is also ordering freely in sheep shears. The United States 
requirements in carvers’ tools are important; but there is v 
en ge a ge ee y 
lemoralised. es, shovels, picks, mining tools have been 
iohotter demand of late, "fou Poy ul 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


But little business was done at the Cleveland 
iron market, held at Middlesbrough on Tuesday 
last. Some consumers showed a disposition to 
buy forward, but they were not wii to give 
the prices — either makers or merchants. 
The demand for No. 3 g.m.b. for prompt delivery 


is but small, and sales have been made at as low 
a as 32s, 104d. per ton. The usual quo- 
tation obtainable from merchants is, however 


33s, per ton for prompt, and 33s, 3d. for forward 
delivery ; and except in rare cases less is not 
taken. Makers quote 33s. 6d. to 34s. per ton, 
and as most of them have orders on their books 
which will last for some time, they do not enter- 
tain lower offers, The demand for forge iron is 
somewhat easier, and small lots have been sold 
by merchants at 32s, 9d. per ton. Makers, how- 
ever, continue to quote 33s. 

There has been no change in the stock of Cleve- 
land pig iron at Connal and Co,’s Middlesbrough 
stores during the past week. The quantity held 
is 50,242 tons. 

The depressed state of trade on the Continent 
has of late seriously affected the shipments of pig 
iron from the Tees. Only 38,105 tons had been 
exported this month up to Monday last, as against 
45,408 tons in the same period of May last year. 
During April the quantity shipped was 41,406 tons. 

The demand for finished iron is somewhat 
quieter, and makers of plates were on Tuesday 
accepting rather lower prices for favourable speci- 
fications. Quotations for ship-plates vary from 
£4 17s. 6d. to £5 2s, 6d. per ton at makers’ works, 
cash 10th, less 24 per cent. There is no 
change in the prices of bars or angles. 

Messrs. Bolckow, Vaughan, and Co.’s Eston 
steelworks will be closed during the Whitsuntide 
holidays, and probably for a week or ten days 
longer. Messrs. Fox, Head, and Co.’s Newport 

ing Mills are closed for a fortnight for exten- 
sive alterations and repairs. The North-Eastern 
Steel Works are also to stand for a week or two. 

Owing’ to the continued depression in the 
Durham coal trade, the Sacriston pit, near 
Durham, is be permanently closed; about 150 
men will be thrown idle. 

Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, of Jarrow, are ing preparation to com- 
mence the two belted cruisers ordered of them b 
the British Admiralty. The dimensions of eac 
vessel are as follows:—Length, 300ft.; extreme 
breadth, 56ft.; displacement, 5000 tons; indi- 
cated horse-power, 8500. Some 500 to 600 
additional men have been set to work by Messrs. 
Palmer and Co, during the last three months. 

Messrs. Bolckow, Vaughan, and Co. have at 
last reached the salt through their bore-hole near 
the Middlesbrough Docks at a depth of 1245ft. 
At Eston they have sunk 1060ft., but as yet have 
not been successful. 

The fifth and concluding meeting of the Cleveland 
Institution of Engineers was held at Middles- 
brough on Monday evening . Professor 
Fleeming Jenkin attended to watch and reply to 
the discussion of his paper on *‘Telpher Lines,” 
which had been read at the previous meeting. An 
interesting and animated ion took place. 
It was admitted that such lines could not compete 
with narrow-gauge tramways where the ground 
was easy on natural impediments of small 
account, but they a r to be well adapted to 

a succession of light loads over broken and 
difficult ground. Two local applications of the 
system might, it was suggested by members, be 
advantageously made. The one was to take slag 
from blast furnaces over intervening railways en- 
cumbered with traffic, and deposit it on craft 
ready for taking out to sea. The other was to 
take sacks of flour from Messrs. Appleton’s mill, 
South Stockton, across the river at a high level, 
and deposit them in trucks at the goods station 
on the other side. The next paper read and dis- 
cussed was by Mr. W. Putnam, jun., of Darling- 
ton, ‘‘ On Heavy Forgings.” The paper was really 
a dissertation on the best way to forge and weld 
stern frames for steamers. It ap that a very 

number of failures occur owing to inefficient 
welding of this important part of a steamship. 
These failures  aeagee | involve breakage of the 
steering apparatus and often loss of the ship. 
Some of Lloyd’s surveyors were present and took 
part in the ) iden ion. It — that there are 

ill many works where such heavy forgings are 
undertaken without the necessary appliances for 
dealing with them efficiently. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has been very quiet 
in the week, Warrants are strongly held, 
and as the speculative demand is slow, few trans- 
actions have taken place. The —— were 
comparatively r, amounting to tons, as 
ecmpared with 10,779 in the preceding week, and 
9739 in the corresponding week of 1884. Fair 
e 8 are being made to Germany and the Aus- 

n colonies, but elsewhere the shipments 
appear to be under the average. There are 
ninety-two furnaces in blast, as against — 
five ve months ago. During the week 
tons were added to the stock of pig iron in Messrs. 
Connal and Co.’s Glasgow stores. 

Business was done in the warrant market on 
pe dene 10d. cash. On Monday the market 
was imate at 41s. 104d. oe quota- 
tions were 41s. 104d. to 41s. 11d. cash, and on 
Wednesday the quotations were 41s. 11d. to 
41s, 10d. cash. To-day—Thursday—being a 
holiday, no market was held. . 

The demand for makers’ iron being slow, the 

uotations are somewhat easier, as follows:— 
Gartsherrie, f.o.b. at Glasgow, No. 1, 50s.; No. 3, 
46s,; Coltness, 51s. 6d. and 49s. 6d.; loan, 
5ls. 6d. and 49s. 6d.; Summerlee, 49s. and 


45s. 6d.; Calder, 52s. . 6d.; y 
48s, and 45s. 6d.; Clyde, 46s. 9d. and 42s, 6d.: 
Monkland, 42s, and 40s.; , 41s, 9d. and 
39s, 6d.; Govan, at Broomielaw, 42s. and 40s. 3d.; 
Shotts, at Leith, 50s, 6d. and 50s.; Carron, at 


Grangemouth, 52s, 6d. and 47s.; at 
Bo'ness, 448, and 438.; G , at 
san, 47s, 6d. and 42s.; Eglinton, 42s. 8d. and 


# 


. 6d.; Dalmellington, 46s, and 42s, 





The Lng J of a few additional contracts with 
the Clyde shipbuilders is announced, but there is 
still much room for improvement in that industry, 
as may be judged from the fact that about thirty 


different are at present estimating for a 
cross-channel steamer. 

The exports of steel goods from Glasgow include 
the value of that material—£85, in 


, 

eleven stern wheel steamers despatched to the 
Nile by Messrs. Elder and Co., besides £2500 
other steel goods despatched to India, Australia, 
and Oanade ; £2110 locomotive fittings for 
Bombay ; a tramway engine, value £1600, for 
Sydney; a steel barge, £8300, for Rangoon; 
£3300 worth of sewing machines; and iron manu- 
factures to the value of £20,100. 

There is a brisk inquiry for coals for shipment 
at most of the ports, the quantity despatched 
from Glasgow in the pe week being 25,098 tons; 
Greenock, 836; Ayr, 7562; Troon, 9700; G: e- 
mouth, 16,076 3; and Irvine, 2190 tons. The 
inquiry for household sorts is slackening in con- 
sequence of the warmer weather now prevalent. 
In Fife, where the trade had long been backward, 
there is now more activity at the ports. 

An effort is now being made to organise the 
Lanarkshire miners into an association, with the 
object of agitating for increased wages and other 
improved conditions, Those who are directing 
the movement are meeting with a measure of 
success; but there are not a few in the ranks of 
the colliers who remember the hardships that 
attended former strikes, without any correspond- 
ing advantages, and they are inclined to hesitate 
before committing themselves to an agitation the 
consequences of which it is impossible to foresee. 
Frequently the leaders of the miners have been 
men of poor intelligence, and utterly destitute of 
the information essential to form a correct view. 

The Scotch mineral oil companies are paying 
very good dividends, with one or two exceptions. 
Lately the Broxburn directors intimated 25 per 
cent., and since bry ore has announced 12, 
Burntisland 20; and pherston has made an 
excellent return on the work of the first four 
months of its existence as a going concern. The 
Burntisland ages ge | have acquired the valuable 
mineral fields of Grange Estate from Major 
Ayrton for a period of thirty-one years, and they 
will soon be ina position to add materially to their 
output, The Clippens Works are now able to 
refine from seven to eight million gallons a year, 
and they have a supply of shale at Pentland of 
4000 tons a week. The oilworks of the Linlithgow 
Company, which were begun about twelve months 
ago, are now so far completed that operations 
have been commenced for the manufacture of 
crude oil. Four benches of Henderson’s retorts 
have been erected, each consisting of fifty-two 
retorts, and the best possible arrangements have 
been made for carrying on the manufacture in a 
successful way. The fall in the values of 
lubricating oil and sulphate of ammonia has been 
much against the companies — especially the 
weak ones—in the past year, but the prospects of 
the trade appear on the whole to be satisfactory. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

A coop deal of regret has been expressed at 
the withdrawal of the Cardiff and Monmouthshire 
Railway Bill, as this would have developed a 
new Rhondda amongst the Monmouthshire hills, 
and made y Aw the Bute Docks what may be 
expected to be lost bythe Barry. This feeling of 
regret is not, I must add, shared by the Newport 
shipowners and others, By them the bill was 
regarded as most detrimental, and was vigorously 
op’ . It is now thought that the Rhymney 
Railway will be brought into requisition to accom- 
_ by new branches, &c., the object sought for 

y the Cardiff and Monmouth promoters. Last 
week’s coal export at Cardiff was a very heavy 
one, though not quite up to the previous, which 
was anal the heaviest on record—185,000 tons— 
and this ——— is fairly shared both at 
Swansea and Newport, Mon. Last week, for 
instance, Newport sent away over 40,000 tons of 
coal to foreign destinations alone, and over 20,000 
coastwise. From Newport, Mon., also was sent 
away 1900 tons of rails for India, and two sub- 
stantial cargoes to Holmstadt and Soderham. 
Cardiff sent away only 375 tons of manufactured 
iron, but amends were made in the case of patent 
fuel, of which 4539 tons were despatched. Inthe 
patent fuel trade both Swansea and Cardiff are 
well placed, and the market rates are as firm as 
they have ever been. The ruling price for best 
brands continues to be 10s, 

House coal is in better favour. Prices remain 
about the same, a trifle stronger perhaps, but the 
demand is much moreactive. This was not before 
it was wanted, for complaints were becomi 
serious both in the Rhondda and in the Mon- 
ao valleys. Small steam is firm and 


Swansea has been doing a fair coal trade with 
France of late, and last week sent over 3000 tons 
of patent fuel to the same destination. Its coal 

e with Russia is slack, but more pronounced 
with South America and with Africa. 

Pitwood is getting firmer in price, and large 
sales are taking place at the various ports. 

There are some indications that the dark cloud 
which has overshadowed the iron and steel trade 
is lifting. Inquiries are on the increase, and 
more orders are being placed. Canada and India 
are pretty well represented, and some works are 
kept going well with the demand for steel from 
various tin-plate works. 

In tin-plate a good business is being done 
generally, and prices are upon the whole main- 
tained. The best demand at present is for 
common — veg ae | po : ——. 
Ordinary cokes vary from 13s. 3d. 5 me 
sales, ordinary brands, have taken place from 13s. 

Charcoal sheets of the best sample are sold. at 
17s. 6d.; terne sheets, 13s, 3d. to 14s. 3d.; 
wasters as low as 12s. 3d. A temporary Sonpeee 
of Llwydarth Tin-plate works, Maesteg, has 
resolved upon. is a great blow, as the wages 
paid mon: amounted to £2000. A promise of 
a restart in a month has been made if then 
warranted by trade. 

At a meeting of tin-plate representatives, 
held at Newport this week, it has been decided to 
su) the Rhiwderin men who will be out of 
work from Saturday next. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent i 
have caused much unnecessary trouble a: 

both to themselves and to the Patent-office Officials, by 
the number of the page of Tae ENGINEER at which 


givi 
the uire is referred to, @ of 
giving the nw of the i i The 


proper 

mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the Specification, 


Applications for Letters Patent. 





*.* When patents have been “ communicated,” the 
name and address of the communicating party are 
printed in italics. 


12th May, 1885. 


5791. TorPEpo Nets, H. Cheesman and D. B. Morison, 
Hartlepool. 

5792. Burron Fastener, T. W. Taylor, Birmingham. 

5793. Automatic Tank Cart, J. Taylor, gden. 

5794. Recutatine the Bast for Stee, ConveRTERS, 
J.T. King.—(H. W. Oliver, jun., and J. P. Witherow, 


5795. a or Parine Hats, R. Turner, Hyde. 
5796. Hypravtic Rams, F. Ball, Birmingham. 
797. ComBiIneD Larue, PLaninc, and FLUTING Ma- 
cHINE, J. Appleyard, Bradford. 
5798. RecepracLe for Paints, &c., G. H. Crowther, 
Bradford. 
5799. Lock Nut for Screw Bo.ts, W. Harrington, 
Kidderminster. 
5800. Lawn Tennis, &c., Presses, D. B. Morison, 
Hartlepool. 
5801. Etecrric BeLt Pusnes, &c., C. Brotherhood, 
Bristol. 
5802. Praintinc Macurnegs, F. C. Baker, Liverpool. 
5803. Boox-stanbs, J. Walker, Birmingham, 
5804. Takina SounprNGs at Sea, J. Robertson, Sunder- 


land. 

5805. Rance Finpine and Measurina ANGLEs, J. H. 
Steward, London. 

5806. Toastine Forks, H. Tibbins, Bi ham. 

5807. ComBrnina a Music-stanp and UMBRELLA in 
Ong, R. Black, Aberdeen. 

5808. Grapnes, H. C. Mance, Brockley. 

5809. ATTACHING, &c., Figs to Fisnine Lives, J. Peek, 
London, 

5810. Stoppine, &c., Tram-cars, 8. Sheppard, H. G. 
Barnes, and J. A. O’Connell, Dublin. 

5811. Stream Generators, W. Clarke, London. 

5812. Wire Fencine, P. 8. Brown, Glasgow. 

5813. Di¥FERENTIAL HoistinG Macuinery, J. Christie 
and P. Roberts, London. 

5814. Borers, E. Kemp, Glasgow. 

5815. Book-seEwinec Macuines, E. and E. Cheshire, 
London. 

5816. Prevention of the Formation of BoiLer 
Crust, F. J. Austin and 8. Low, jun., London. 

5817. Step for VeLocirepes, F. W. Hare, Birmingham. 

5818. Feepine Carpino, &c., Macuines, H. J. H. King, 
Newmarket.—9th May, 1885. 

oo Mera.uic Lasts, A. J. Boult.(G. A. Reynolds, 


5820. Securinc Rupper Banps to WHEELs, A. L. 


porn, London. 
5821. SIGNALLING Apparatus, A. J. Boult.—(A. Monte- 
negro, Spain, 
5822. Fasrenincs for Surcicat Betts, &c., E. M. Moore, 
London. 
= &c., A. J. Boult.—(0. Mergenthaler, 


— ‘ORGING and TeMPERING INcots, W. Hainsworth, 

mdon. 

5825. CicaRetres, 8S. Pitt.—(A. W. Jadovsky, Russia.) 

5826, CLosine the Fronts of GARMENTS, A. Slazenger- 

oss, London. 

5827. Tricycies, H. Baines, Glasgow. 

5828. VULCANISING the INsuLATING CovERING of ELEc- 
TRICAL Conpuctors, B. J. B. Mills.—(J. J. C. Smith, 
United States.) 

5829. Explosive Compounp, J. G. Byrne and 8. H. 
Emmens, London. 

5830. Biugrse Implement, J. Wright.—(G. B. Miller, 
United States. 

5831, Razors, J. C. Mewburn.—(A. Bain, France.) 

5832, DisinFeEcTING WATER-CLOSETS, H. J. Haddan.— 
(W. M. Ernst, United States.) 

5833. Dravent Equauisers, H. J. Haddan.—(J. W. 
Wainwright, United States.) 

5834. Knire and Fork Cieaners, C. Ulrig, London. 

5835. Looms, A. C. Henderson.—({7. Klaus, France.) 

5836. NeepLes for Brusnes, W. R. Lake.—(J. M. 
Pickering, United States.) 

5837. Gavainc Our Bristizes, W. R. Lake.—(J. M. 
Pickering, United States.) 

5838, VaLve Cock, G. Symes, London. 

5839. Serrinc Buttons, W. R. Lake.—(A. M. English, 
United States.) 

5840. Hoistinc Macuinery, W. R. Lake.—(J. J. White 
and H, White, United States, 

5841. Taps or VaLves, A. Gil t, jun., Glasgow. 

5842, SterHoscorss, R. J. Hutton, London. 

W. Bown and G. Capewell, 


5843. CurLine, &c., Hair, 
London. 

5844. Detivery Apparatus for Wes Printinc Ma- 
CHINES, W. Conquest.—(R. Hoe and Co., U.S. 

5845, Curtinc Printep Wess of Parser into SHEETs, 
&c., W. Conquest.—(R. Hoe and Co., U.S.) 

5846. Fotpixe and De.ivery MecHanism, W. Con- 
quest.—(R. Hoe and Co., U.S.) 

5847. ADUSTABLE Penpant for Execrric Lamps, A, E. 
Jones, London. 

5848, InprcaTiIne Fiow of Water, &c., through Pres, 
J. H. Pickford, Manchester. 

5849. ExtincvuisHine Fires, J. H. Pickford, Man- 


chester. 

5850. Mera, WaTER-TANKS for GasoMETERS, O. Intze, 
London, 

5851. ELevaTep Rartway and other HIGH-LEVEL 
Tanks, O. Intze, London. 

5852. Automatic Raitway Wacon Courtine, H. Beau- 
mont, London. 

5853. Size for Paper Maxine, F. Maxwell-Lyte, 
London. 

5854. HELiocRaPnic SIGNALLING by E.ecrriciry, E. 
8. Bruce, London. 

5855. Sawine Orr and Boring WHEEL FE.tes, A. M. 
Clark.—(W. H. Stevens, U.S.) 

5856. REFRIGERATING APPARATUS for RAILWAY FREIGHT 
Cars, A. M. Clark.—(D. Hennessy, U.S. 

5857. SuprporTine Hop Potgs, E. R. Salwey, London. 

5858. RarLway CARRIAGE AX es, A. M. Clark.—{J. 
Bourne, jun., U.S.) 

5859. Pranorortss, J. Brinsmead, London. 

5860. PERMANENT Way of Raitways, A. M. Clark.— 
(M, A. Glynn, Cuba.) 

5861. Propucine ComBINED Frsrovus and like THREADS, 


A. Wilkinson, London. 

5862, Pencit or Pen Casss, &c., B, Willcox, London. 

5863. Type Writer, J. D. F. Andrews, London. 

5864. ASBESTOS MICROMEMBRANES, QO. Imray. —(F. 
Breyer, Austria.) 

5865. PRoPpELLING Steamsuips, C. F. Haider, London. 

5866. Toot for Currina Woopen Pins, &c., C 
Blathwayt, London. 

5867. TorPEDogs, J. G. H. Hill, London. 


. 18th May, 1885. 
5868. Gas Pirers and Pier Courter, A. H. Davies and 
J. M. Me Nottingham. 
5869. Sprinc Matrresses, W. Gadd, Manchester. 
5870. Cummney Tops, H. Sutcliffe, London. 
5871. ALaRM Guns, H. Perrins and H. E. Pollard, 


0) 
5872. V es, W. 


ELOCIPED , W. Parnall, Bristol. 
5873. Measurinc Water, &c., C. 8. Bilham, Norwich, 





5874. Securmne the FaLuine of the Wires in Horrock’s 
Patent Foipine Frame, C. Holdsworth, T. Barnes, 
and J. Hardy, Halifax. 

5875. Torrepogs, J. Whitley, Leeds. 

5876. STRIKING CHINESE Gones, E. Cox-Walker, Dar- 


mn. 
5877. Carnpina Enaines, J. Elce and T. 8. Whitworth, 


5878. Drawina Corks, J. H. Smiles, Stockton-on-Tees. 

5879. Execrric Lamps, &c., W. P. Thompson.—{(7. 
EBlcoate, Eoyrt.) 

5880. Firrers, W. Oldham, Manchester. 

5881. Increasinc the Errective Power of Man or 
ANIMALS in PropeLLine Boats, &c., D. Cockshaw, 
Glass Houghton, near Nor ti 

5882. Potassium Sutpuires, A. Boake and F. G. A. 
Roberts, London. 

5883. BrEwine, A. Boake and F. G. A. Roberts, 
London. 

5884, rr Gas Merers, G. Glover and 8. Grey, West- 


ster, 
as aman, G. A. Wright and J. de L. Watson, 


mdon. 

5886. Mitk O11, A. Haacke, London. 

5887. AUTOMATICALLY REPLENISHING AIR VESSELS, (CG. 
F. Deacon, Liverpool. 

5888, TusuLaR SrEamM Borers, R. H. Taunton, 
London. 

5889. AtR-TIcaT Recepracites, J. T. Richardson, 
Hampstead. 

5890. Raitway Carriace Lamps, I. Blake and Major 
Dain, London. 

5891. Sirtinc Macuines, H. J. Haddan.—{ Escher, 
Wyss, and Co., Germany ) 

5892. SPEED-cHANGING Mecuanism, B. B. Powell, 





jumbia. ¥ 
5893. Dritis, &c., 8. P. Graham, J. L. Blain, and J. 
P. Cook, Canada. 
5894. TAKING-uP Motions, J. Cowburn and C. Peck, 


ester. 

5895. PuHorocrapHic Cameras, &c., G. P. Smith, Tuu- 

bog Wells. 

5896. Gas Burners, J. Lewis, London. 

5897. STRETCHING Lawn Tennis Nets, A. Y. Bingham, 
London. 

5898. IMPROVEMENT APPLIED to the Game of BILLIaRDs, 
W. Pope, London. 

5899. Post» of Street Lamps G. A. Skinner, Loncon. 

5900. Fuzt Economiser, &c., J. B. H on, Lonuvu 

5901. Printinc Presses, C. Campbell, G Ow. 

5902. InpIa-RUBBER So_es for Ts and SHogs, I. 
Buc ham, London. 

5903, Fi_tER Presses, O. Imray.—(H. B. Scott, France.) 

5904. CLeaninc Knives and Forks, G. A. Skinner, 
London. 

5905. Funwets, W. Heatley and G. Hutchens, London. 

5906. Raitway SIGNALLING Apparatus, J. Tomlinson 
and A. bers, London. 

5907. Sarety Mecuanism for the Sate of Raitway 
Tickets, J. Amsler-Laffon, London. 

5908. Cicars, T. Bear, London. 

5909. CopPpER-PLATE and RELIEF ENGRAVING, E. de Pass. 
+A. 8. J. Miron, France.) 

5910. WATERING-PoT, J. Haws, Cogien. 

5911. PortaBLE TABLET or Tray, W. Stobbs, London. 

14th May, 1885. 

5912. Turninc Latues, &c., A. G. Meeze, Redhill. 

5913. Fixinc and Securina Door Kwoss, &c., H. F. 
Waldron, Sheffield. 

5914. InonrNe and Smooruine Boot and SHoe Uppers, 
&c., J. H. Iliffe, Leicester. 

5915. Fisuine-rop Jornts, T. Kirker «nd A. Hunter, 


ast. 
5916. Winpow-sasH Fastener, J. Quarmby, Man- 
chester. 
5917. O1Lcan, J. Quarmby, Manchester. 
5918. LupricaTor, J. Quarmby, Manchester. 
5919. Nitrate of Ammonia, &c., J. F. Chance, Liver- 


1. 
5000. ALKALINE Legs, J. F. Chance, Liverpool. 
5921. Keyinc Apparatus for Rartway Caairs, W. P. 
Thompson. (G. F. Horbury, Bast India, 
5922. BorrLInc AERATED WateERS, W. Fairhurst, Liver- 


5923. Groovine the Surraces of Routers, G. F. 
Thompson, Liverpool. 

5924. Sarety CENTRE PixION APPLICABLE to GoING 
Barre Watcues, C. Mackenzie, Liverpool. 

5925. Har Cases, &c., H. Heath and W. T. Smith, 
London. 

5926. THums Latcues, J. Large, Birmingham. 

59z7. Mitirary Sappie, H. 8. Wilton and B. 8. 
Weston, London. 

eer Construction, T. H. Gibbon, Shef- 

eld. 

5929. Decoratine Guass. &c., L. Winterhoff, London. 

5930. Merattic Leap, W. E. Gedge.—(S. Zrayner, 
Spain.) 

5981. Arracuinc Lips to Desks, &c., G. M. and E. J. 
Hammer, London. 

5982. Bastinc Meat, T. 8. Archer, London. 

5933. SusPeNDING Strockines, M. Wilson, London. 

5934. VaLve-ceaR, F. Bosshardt.—(J. 2. Frikart, 
France.) 

5985. IncrEasiNc Speep of Vessets, 8. A. Johnson, 


ndon. 
= Lerrinc-orF Motions in Looms, J. Pinder, 


mdon. 

5987. Fastenrnc Stoppers in Jars, d&c., J. B. 
O’Callaghan, London. 

5938. PHotograpHic CaMERAS, 8. W. Rouch, London. 

5939. Danpy Ro 1, C. W. J. L. de Robert, London. 

5940. Borers, &c., for TREATING Fiprovus MaTERIALS, 
A. J. Boult.—(B. Vossnack, Canada.) 

5941. Rispep Fapric, 8. Davis, F. Moore, and J. I. 
Coltman, London. 

5942. Moperator Lamps, A. C. Henderson.—({ Messrs. 
Bourdon, Jaquemin, and Gremiom, France.) 

5943. PEN-WIPER for COAT-SLEEVES, Timms, Dar- 


ington. 
5944. SiGNaLLING by Etxcrricity, E. B. Bright, 
London. 
= Osrarnine Ammonia, &c., Compounns, A. Freach, 
iw. 


5946. Sarety VaLves, W. H. Northcott, London. 

5947. Drytnc Apparatus, A. Munzinger, London. 

5948. Fornaces, &c., J. 8, Stallard.—{W. H. Richard- 
son, United States. 

5949. Sream ConpENsinc Enoines, H. Edwards, 
London. 

5950. cree ARTICLES of EARTHENWARE, 8. Lear, 

MusicaL INsTRUMENTS, 


London. 
. MECHANICAL H. J. 

Haddan.—{@. Richter, Saxony.) 

5952. Or, Lamps and Lanterns, H. J. Haddan.—(L. 
Sepulchre, Belgium.) 

_ Prosectites, T. Stead.—(D. Moore, United 

tates.) 

5954, Stram Enoines, A. Reis, London. 

5955. ARTIFICIAL FvEL, F. Snelling, London. 

5956. GLazinc Bars for Roors, Winpows, &c., W. 
Lester, Glasgow. 

5957, Psrroratina Hoxes for Wirz Hrincss, J. H. 
Young, Glasgow. 

5958. IMPLEMENT to Sptir and Saw Woop, dc., F. 
Griiring-Dutoit, London. s 

5959. ARGAND Gas Burners, J. Lewis, London. 

5960. ComposiTE ProJEcTiLE for SMALL-aRMs, &c., R. 
Morris, London. 

5961. APPLYING CHENILLE to BosBin-net Lace, &c., E, 
Lion, London. 

5962. Sprinc Button AppLiance, H. Gardner.—(W. 
Ullrich, Germany.) 

5963. Rina Sprnninc and Dovusiine Frames, W. L. 
Wise.—(E. Hofmann, Germany.) 

15th May, 1885. 

5964, Beppinc and Porrinc Barrow, H. Swete, 
Worcester. 

5965. PHorocrapHic Camera, E. and T. A. Under- 
wood, Birmingham. 

5966. PROPELLING TricycLes, Boats, &c., J. H. Poole, 
Glasgow. 
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5967. Horse Cottars, R. Larkin, Rye. 

5968. FactLrratine the MovEMENT of Locomorives, &c., 
J. Batley, London. 

5969. FORCING Syrups, &c., into Borries, W. Bratby 
and J. Chadwick, Manchester. 

5970. Srurrinc-Boxes, J. G. Kinghorn and A. Horne, 
Liverpool. 

5971. Gas Moror Enoryes, E. C. Mills, Northwold. 

5972. Lock MecuanisM for REVOLVERS, G. En 
London. 

5978. Meraiic Antimony, C. H. McEuen, London. 

5974. Roturnc STRENGTHENING Rives on CIRCULAR 
Fives, &c., D. Purves, North Dulwich. 

5975. Reerixe Banps for Mantes, &c., W. Herbert, 
Torquay. 

5976. ConstructTinc Pipgs, Tuses, &c., T. Monks, 
Liverpool. 

5977. Renpertnc Copper Printinc PLATES MORE 
DuraB_e, H. Minton-Senhouse.—(H. Capelle, Paris.) 

5978. Cups or Houpers for Papers, &c., J. Wheeler, 


London. 

5979. Brakes for Carriaces, &c., J. A. McNaught, 
Worcester. 

5980. Gas Propucers, A. Wilson, London. 

5981. MeasuRING and Ixpicatine the VELocrTy and 
Force of Currents of Arr and Gases, J. A. Muller, 
London. 

5982. AsBestos Packep Cocks, J. Dewrance and G. H. 
Wall, London. 

5983. Sewine Macuines, H. J. Haddan.—{A. Weder- 
mann, Austria.) 

5984. WaLkine Sticks and UmBretia Hann es, J. 
Knight, London. 

5985. Carriace Door Furniture, &c., C. D. Douglas, 
London. 

5986. Printinc Macninery, J. M. Black, London. 

5987. Composrrion for CLEANING FrrE-GRaTEs, &c., A. 
Holmes, London. 

5988, RaIL Fastenrnos and Jornts, J. Poyser, London. 

5989. Mountinc Fiat Tane CavaLky Sworps, F. M. 
Mole, London. 

5990. TeLecRaPA Po ies, Cotumns, &c., D. Wilson, 
London. 

5991. Quantitative Estimation of H#MOGLOBIN in 
the Bioop, A. M. Clark.—(E&. F. von Marzow, 
Austria.) 

5992. BunpLe Carriers for Saear Bryper HaRvEst- 
rnc Macaryes, W. MclI. Cranston.(W. A. Wood, 
United States.) 

5993. WarerPRoor Coverine for Roors, &c., A. Ford 
and J. A. Archer, London. 

5994, Steamers, J. G. Webb, London. 

5995. SCREENING and CLASSIFYING Mrveraxs, W. Fair- 
weather.—({J. Karlik, Austria.) 

5996. TREATING ALUMINoUs IRoN Orgs, &c., T. Jack, 
jun., Glasgow. 

5997. Steer, L. A. Groth.—(R. Weckbecker, Luxemburg.) 

—23rd Ap? il, 1885. 

5998. Soap Paste for C.eansinc Woot, M. 8. Gosling, 
Moseley. 

5999. PHotocraPuic Apparatus, B. J. B. Mills.—(F. 
Denis, France.) 

6000. REMov rnc Mup from Street Guuutgs, E. Burton, 
London. 

6001. Roap Pavine, W. Jameson, London. 

6002. STopPeRInG BOoTrLes CONTAINING 
Ligqurps, J. Wilkinson, London. 

6003. Rock Dritts, O. Imray.—(B. A. Legg, U.8.) 

0004. Gove Fasteners, I. gy London. 

6005. SELF-actine Enorne, &c., C. E. D. F. de Livet, 
London. 

60 6. Compounp Stream Enornes, W. Brock, Glasgow. 

60u7. Lawn Mowers, J. Hopwood, London. 





AERATED 


16th May, 1885. 

6008. TrEaTING WaTERPROOF Fasrics, I. Frankenburg, 
Manchester. 

6009. INstaNTANEOUSLY Heatinc Water, &c., W. J. 
Righton, London. 

6010. ee, Water by Crrcutation, W. J. Righton, 

mdon. 

6011. LypIA-RUBBER Trres, C. Moseley and B. Blund- 
stone, Manchester. 

6012. Grrpers, R. A. Stoffert and T. Dykes, Glasgow. 

ome. — ps Apparatus, W. E. Heys.—(J. F. Hauser, 
rermany. 

6014. Rotary Enotes, T. Marshall, Gl: 

6015 PropeL.trse and STEERING Noms Boats, 
&c., H. D. Child, Twickenham. 

6216. Drivinc Banps or Cuarns for Tricycies, &c., E. 
C. Clarke, Derby. 

6017. Rarstnc, &c., Lamp Ga.uertres, G. R. Lewis, 
Birmingham. 

6018. Preparinc Waste for BLEACHING PuRPosEs, T. 
J. Hutchinson, Bury. 

a CLEANING Boots and Suoes, T. Bradford, Man- 
chester. 

6020. Prepartnc Woop Woot, W. E. Heys.(H. A. 
Giitschou, Germany.) 

6021. SHIELDs for Guns, C. Brown and W. F. Bayliss, 
Birmingham. 

€022. Woven Drivixc Banps or Betts, I. Jackson, 
Manchester. 

6023. WatcH Pocket, J. R. Frier, Derby. 

6024. HanpLes for Spoons, &c., F. Crockford, Syden- 
ham, and C. Hickson, Sheffield. 

6025. Frre- -RESISTING CEMENT, W. Montgomery, London. 

6026. Pickisc MECHANISM for OVER-PICKED Looms, J. 
Boyd, Glasgow. 

6027. FIRE-PROOF Buriprxes, J. and T. Tulloch, Glas- 
gow. 

6088. Locomotive and other Steam Enoryes, F. B. 
Deering, London. 

6029. Frre-arms, J. D. Lucas and W. J. Kriz, London. 

6030. Drawine or Sketcuine, C. M. Linley, J. - Biggs, 
and G G. Tandy, London. 

6031. ReriminG Svar, J. Duncan and B. E. R. New- 
lands, London. 

6032. Movu.ps, J. Duncan and B. E. R. Newlands, 
London. 

6033. NEEDLEs, &c., G. E. Smart, Tunbridge Wells. 

6034. VENTILATORS, R. W. Hale, London. 

6035. Workine the Steam Vatves of NoN-ROTATIVE 
Pumpinc Encrnes, H. W. Pendred, Crohill. 

6036. Purrryine Arm and PromotinG VENTILATION, A. 
Bell, London. 

6037. ELectro-motors and Dynamo Macuines, M. 

Immisch, London. 

6038. ReavLatixc the Speep of ELecrro-morors, M. 
Immisch, London. 

6039. BLasriInc and Snot Fririne in Mixes, J. Heath 
and W. Frost, London. 

7" CantRipcrs, J.O. Byrne and 8. H. Emmens, 

6041. SuspenpInc Lamps, A. C. Henderson._{(P. F. 
Jullien, France.) 

6042. GeneraTING ELectric CuRRENTS, R. H. Cour- 
tenay, London. 

6043. Compound Donkey Enoine, Pomp, and Con- 
DENSER, J. Kirkaldy, London. 

60448 Prorectine the Contents of Water Borttuss, 8. 
W. Silver, London 
45. ARTIFICIAL SILK-LIKE FrLaMeEnts, C. D. Abel.— 
(A. Chardonnet, France. 

6046 Sprinc WHeets for TRactiox Enornes, J. H. 
Ven», London, 

6047, OBTAINING Motive Power, A. Rigg, London. 

6048, TreaTInc CaRBonaczous, &c., Susstances, H. 
Aitken. London. 

6029, Corree Extract, D. Ker, London. 

6050, Cocoa Paste, D. Ker, London. 

6° 1. Tea Extract, D. Ker, London. 

€052. Borter Fitter and Tortet and Warertne Can 
CompBtnep, H. Inglis and G. H. Laxton, London. 

6053 Furnaces for the Compustion of RerusE, E. 
Burton, London. 

6(54. Sewace PuriricatTion Processes, F. Maxwell- 
1 yte, London. 

6055. Tazatine Sewace, W. B. G. Bennett, London. 

6056. DISENGAGING Apparatus for Surps’ Boats, C. 
Hodge, Glasgow. 

6057. CALICO-PRINTING Macuines, &c., W. Stewart 

gow. 





6058. Sewrnc Macuines, A. Anderson and R. A. F. 
Pollock, Glasgow. 
= Furnaces of REToRT Campers, J. McNair, 
we 


6060. Gratn Bo.tine, &c., Macurne, G. F. Redfern.— 
(L. Pinet, France.) 

6061. BELTING, &c., for Rartway CARRIAGE WINDOWS, 
G. F. Redfern.—(@. Rittig, Sweden.) 


18th May, 1885. 


6062. Hees of Boors, R. A. F. A. Coyne, Bahu. 

6063, Pressine Stanps, C. H. and F. J J. Dale, Le’ 

6064. Drawinc Compassgs, F, Harris, Feta woaaygy 

6065. CONCENTRATING AQUEOUS ay ee We. Ee 
Thompson.—( 4. Biittner and C. Meyer, Germany, 

6066. Cootinc Gases and Vapours, ow ’ Weldon. (A. 
R. Pechiney et Compagnie, France ey 

6067. Execrric DRILLine Macuinss, 8, A. Houghton, 
Devonport. 

6068. MecHanicat Game or Pastime, W. Stobbs and 
E. L. White, London. 

6069. IcniTrInc ComBusTiBLE CuHarcEs, W. Muir, 
London, and D. C. Smith, Bath. 
70. SouNDING INSTRUMENTS, Cooper and Wigzell, 
London. 

6071. CoLLapsIBLE Warprose, H. J. Haddan.—(R. 
Hoeborn and H, Biinte, Germany. 

6072. PERPENDICULAR Sreve, A. Givcentt, Brixton. 

6073. MeTaLuic Bepstraps, G. A. Barth and 
Ramsey, London. 
74. Composition for WasHinG Doas, W. H. Scratton, 
London. 

6075. HaRDENING or TEMPERING Sueet Steet, J. B. 
Jackson, London. 

6976. Srergoscorse, R. Rayner, London. 

6077. Sanrrary and other Pree Jornts, G. H. Thynne, 
London. 

6078. SELF-APPLYING EXCENTRIC GRIPPING APPARATUS, 
J. Langdon, Hull, J. A. Wade, and J. Cherry, Horn- 


sea. 

6079. SrretcHer for Trousers, J. M. B. Baker, 
London. 

6080. SecurINe Boxes, &c., to Sranps, E. Buck, 
London. 

6081. Lapres’ Heap Dresses, F. L. Smith, London. 

6082. Primary Dry Gatvanic Batrery CELL, F. 
Walker and C. Smith, London. 

6083. Harr Comps, J. Hargreaves, London. 

6084. Explosive Provectites, H. R. Lake.—({B. Fan- 
non and C. P. Winslow, U.S.) 

6085. Protection of Woop from Morsture, H. H. 
Lake.—(J. Leiter Austria.) 

6086. Rotary BrusuHes, F. Richardson, London. 

6087. Pranos, C. Hampton, London. 

6v88. GaLvanic Batrerigs, E. B. Burr, London. 








SELEOTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


$14,627. Frrp Recutator ror Roiier MILLs, 
Forrester M. Tatlow, Hannibal, Mo.—Filed May 


20th, 1884. 
Claim.—{1) The combination, with the hopper C, 
having an adjustable bottom, of the shaft H, carrying 
the excentric block I, the weight J, the connections 
om, and the lo tudinally grooved roller A, journalled 
in the sides of the hopper, substantially as shown and 
described. (2) The combination, with the ~— Cc 
and the roller A, journalled therein, of the 
shoe E, the excentric block I, the straps m o, the 
weight i; and the cant board F, substant y as herein 
shown and described. (3) The combination, with the 
hopper C, shoe E, and longitudinally grooved roller A, 
of the shaft H, journalled at the front side of said 








hopper, the excentric block I upon the shaft H, the 
weight J, having means for adjusting its weight, and 
the — m and o, substantially as shown and 
described, and for the purpose set forth. (4) The com- 
bination, with the hopper at. Lope eae with the 
brackets f, the cant board F, d the curved front 
board G, of the shoe E, slotted at j , the shaft H, 
excentric block I, the ae m 0, the’ weight J, and 
the roller A, jo’ ournalled in the hopper, substantially as 
herein owe and descril 

314,637. Saw Arsovr, Hyman D. Wolcott, Wrights 

Pa.—Filed August 13th, 1884. 

Claim.—The arbour A, formed with a recessed collar 
6, and a screw threaded spin extending from 
said collar, the sleeve /, screw thi ed internally and 
externally, and formed with a cone ¢ at its forward 











— 


end, the d collar i, ex over cone ¢ and 

formed with a nut k, fitting on the exterior of sleeve f, 

and the nut g on the outer end of sleeve J, substantially 

as set forth. 

314,793. Rock-prittisc Machine FoR ARTESIAN 
WELLs, J. Button, New York, N.Y.—Filed July 25th, 
1884. 


Claim.—The combination, in a rock-drilling machine, 
with an oscillating segmental pulley secured to a rock 
shaft in line with i ¢ drill rope and its sus: ion 
pulley, and ada to be reversed to clear the rope 
and permit a withdrawal thereby of the drill tool, of 
ae wa ts Seo guaaary ok tie mapa ey 

of the segmen ley ani 
adapted for abtachmeat to the oon rope, for the 
purpose of lifting and dropping the drill tool by 


At 





movement of the rock shaft, substantially 
manner and tor Cho perpen herein set forth. 
drilling 


Y Gine a 


rock-~- —. the xed upon 8 “ 
en: x m a rock shaft 
Sat en ey A ay A a swi ded from 


gual more cords or bands led over = secured to 


of said segmental pulley, and a device 
for ie ekiee oa the drill rope to the swi : } substan 


tially 
in the manner and for eo pene set forth. 
(3) The combination, in a -drilling 
the drill tool, of a cord or 


a rope carrying 
suspended from the of a ental 
da ttackment t& the 


an independent drum or shaft adapted 
into gear with the dri shaft by a clutch, and to 
wind by its rotation the drill rope led thereto over 


a 









































sui‘able pulleys, all substantially in the manner and 
fur the purpose herein set forth. (4) A rock-drilling 
machine constructed of the segment wheels or sectors 
H HI, secured upon a common axial shaft mounted in 
a suitable frame A A. a link L, and swivelled clamp 
N N, suspended by a flexible connection J}, from the 
periphery of the sector H! upon one side of the shaft 
G, a link K, attached by a flexible connection J to the 
periphery of the sector H and upon the other side of 
said shaft G, a rotating shaft C, mounted in the frame 
AA parallel with the shaft G, and driven by a prime 
motor, and a crank F, upon said shaft C, to which the 
link K is pivotted, all substantially in the manner 
and for the purpose herein set forth. 
814,924. Traction Enorne, Charles and Edward EB. 
Ervin, Princeton, Ind,—Filed February 5th, 1885, 
Cluim.—A steam cylinder connected to the boiler of 
a traction engine near its forward end, and provided 
with a hand lever go gg pene} its cut-off — a 
piston-rod with gear , a gear wheel upon th 


(314,924] 








of a rotating cylinder E, into which the teeth of the 
piston- mesh, and chain d dl, which connect said 
eplinder to the shaft of the forward carrying wheels 
the engine, all for giving direction to the engine, 
substantially as set f 
314,947. Sream Borer, Peter I. Lynch, Corry, Pa.— 
Filed April 17th, 1884, 
Claim.—In a steam boiler, the combination, with the 
plates A and B, of the water ring C, having internal 


(314,947 





aut 
































flange cl, and external flange c?, substantially as 
shown 


314,988. Lawn Mower, David Bearly, New Castle, 
Ind.—Filed February 5th, 1884. 

Claim.—In a lawn mower, the combination of a 

drive wheel C, supporting wheel D, the axles of said 





ngs side bars 





etn 


fixed cutter bar g, yeouided wih 8 rorgraible knives ms 


3 wheel 
rey) yee ion O, and 
cam wheel L, fixed to said shaft, the’ y on 
side plate A, lever M, peers with aperture sr 
ing over said boss votted to the boss, and also 
provided with friction aan Nl N2, adapted to 
engage the cams on said wheel L, and with a slot at 
its forward end for receiving the cutter-bar F, to 
which it is Lege w nd shield X, and the removable 
SS tantially as and for the pur- 

poses set 
Sees. ll For CABLES OR ROPES USED TO 
Propet VEHICLES, Chester Bullock, New York, N.Y 
So Neceee tan tee belt ple bl 
Brief.— are he! wu the cable 
between clutch rings, which consist of ed and 
slotted sections screwed into outer sections having 








inclined inner surfaces which force the slotted por- 
tions nst the cable. Sectional rings divided —. 
tudinally are secured to cable by wire wrapped aroun 
them where splices occur. 


$15,171. Sanp anp WarTer Freep MECHANISM FOR 
Stone Sawinc Macuines, W. L. Saunders, Jersey 
City, N.J.—Filed November 17th, 1884. 

Claim’ 41) In a stone cutting e, the com- 
bination, with a stone saw and Boe wor we} for opera- 
ting the same, of a hopper and discharge way adapted 
to collect and convey the sand and water running 
from the stone, an aut 
ting —s for eedion the collected sand and water, 
a trough lead: from the pump to the saw, and a 
distributing device carried pA the —- and a 


to prevent the settling and 
discharged thereby, pred ly as hte) (2) 








In . stone sawing suntan, 5 the combination of a sand 


and water way an tank, a recipro- 
2 RS tube provided at te lower end with an uy} 
foot valve located within said tank, 
weaned iene teedt emp conta agitated, 
and at its gh end with a md whereby 
the mixture mted from settling and “clogging, 
a suitable conduit tit for receiving and conveying the 
mixture to the stone, and mechanical connections, 
wT as described, for imparting motion to 
e tube. 
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THE INVENTIONS EXHIBITION.—WAR 
MATERIAL, 


Wattuam Apsey has furnished the electric safety lamps 
by which the exhibits of the Government manufacturing 
departments were lighted in a special manner. This is a 
matter deserving notice. The lamp in its original form was 
designed by Major Watkin, R.A.,when belonging to Waltham 


Abbey. It owes its present shape to further development 
in this department under Colonel Brackenbury, since 
Major Watkin left it. He prefers his original lam 


we believe. Speaking generally, the lamp is design 

for buildings of which the interior and immediate exterior 
is liable to be charged with inflammable particles, espe- 
cially powder dust. In such cases security is by no means 


Fig. | 

















attained by the employment of lamps fixed in the wall and 
communicating entirely with the outside air. Hence such 
buildings are usually closed when daylight fails, which is 
liable to cause considerable inconvenience, especially during 
the winter months. The lamp being an electric light, 
no air supply is needed, and danger is threatened mainly 
in two ways—first, from overheating of the insulating 
material; and secondly, from fracture of the lamp brought 
about by any accident. It will be seen in Fig. 1, which 
represents the lamp as first set up by Major Watkin at 

altham Abb-y, that three lamp globes are placed in an 


Fig. 2 
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exterior globe filled with water beneath a tank or cistern 
containing a considerable quantity of water, that is, three 

allons for each lamp, nine gallons in all in this instance. 

he opening from cistern to globe is large enough to 
enable any of the lamps to be removed at will. The water 
as it mes warmed by immediate proximity to the 
lamps mounts to the top of the cistern, so that it in no case 
rises to such a temperature as to endanger the insulating 
material employed. On the question of fracture some 
interesting experiments were made. It was thought pro- 
bable that the lamp would be extinguished on the Suter: 
tion of the vacuum by fracture too suddenly to cause 
an explosion. Repeated trials, however, showed that 
this was not the case, hence the necessity for sur- 
rounding the entire lamp with water, which by the 
arrangement shown in Fig. 1 is so distributed as not 
to obscure the brightness of the lamps seriously. 
The method of securing good contact with the lamp and 





leads is as follows:—(a) The ends of the insulated wire to 
be attached to the incandescent lamp are bared, and the 
ends of the copper conductor flattened out. (6) A piece of 
wood is then tied between the two wires to keep the ends 
at the proper distance apart for joining on to the terminals 
of the incandescent lamp. (c) The copper wires are now 
well soldered—not tacked—to the oe pry terminals of 
the lamp. The following is the method of securing insula- 
tion:—(a) Gutta-percha is moulded round the joints and 
wire, with the aid of a soldering iron; the gutta-percha 
extending on to the end of the lamp, so as thoroughly to 
insulate the platinum terminals. (6) To insure perfect 
contact of the gutta-percha the lamp is attached to the 
dynamo until the heated glass melts the gutta-percha and 
drives out any moisture. The top covering of the tank is 
not so air-tight as to prevent the escape of gas, should any 
arise; but hitherto none has been found in the lamps. 
The lamp as subsequently altered is shown in Fig. 2. It 
is arranged so as to be burnt in one gallon of water, which 
of course enormously decreases the weight, and facilitates 
hanging it as seen in the Exhibition. The following 
arrangement is made to obviate the danger arising from 
injury to the insulation :—The wires receive a first coat of 
gutta-percha, a second one of plaster of Paris, and a final 
one of varnish. This insulation has borne a temperature 
of 180 deg. Wires insulated with gutta-percha only, as 
in the first lamps, failed when the temperature rose above 
100 deg., the gutta-percha becoming soft and the lamp 
getting out of position. The question is still new. About 
the gain in convenience there cannot be two opinions. 
The main object, however, of the lamp is safety, and on 
this point we should advise any manufacturer who con- 
templates introducing the lamp into buildings full of com- 
bustible dust to obtain the results of such an exhaustive 
trial as no doubt will be carried out sooner or later before 
adopting it. 

essrs. Easton and Anderson, London and Erith, exhibit 
a model of an 18-ton 10in. gun on a Moncrieff hydro- 
pneumatic carriage. A few of these carriages only are 
now in use in our forts. At Shoeburyness is a 70-cwt. 
6’6in. gun so mounted. Some have n supplied to 
Russia. The Popoff carries 40-ton 12in. guns on Moncrieff 


carriages. 
Mr. Anderson, of Wallington, has a model of a muzzle 
ivoting gun. The muzzle tapers and fits into a pierced 
Pall held in a socket ina shield. It differs from the ball- 
and-socket arrangement of Krupp—vide Tne ENGINEER, 
August 15th, 1879—in the fact that the gun is free to 
recoil, consequently the shield has not to bear the force of 
discharge. unterweights are used to facilitate elevating 
the gun, and the ball is turned round so as to close the 
muzzle aperture when the gun runs back. We should be 
inclined to prefer Krupp’s arrangement ourselves, having 
seen practically that a considerable number of rounds have 
no perceptible effect on the shield, while owing to the gun 
remaining stationary, all running up, and nearly all laying, 
was dispensed with, and the speed and accuracy were remark- 
able, as well as the safety. This design is neatly carried 
out, and might be preferred to Krupp’s by those who 
doubted the power of the shield to al a reasonable 
number of rounds. 


Schultze gunpowder has now been manufactured and sold 
in England for sixteen years. The name was originally given 
to anitro compound explosive formed by cutting wood into 
small grains or cubes, which were after purification ren- 
dered explosive by treatment with nitric acid, &c. This 

wder from its resemblance to sawdust was popularly 

own as “sawdust powder.” It was the first successful 
attempt to supply commercially a nitro compound for small 
arms and sporting powders, and compared with black 
gunpowder it is a smokeless explosive, cleanly, and with 
a much reduced recoil. However, difficulties in the way of 
ensuring perfect purification and regular specific gravity 
brought dhont an improved form known as “Granulated 
Schultze Gunpowder,” in which the explosive is purified 
and granula' This year, 1885, the powder embodies a 
long desired improvement. It is treated with a water- 
proofing, and it is said to successfully resist atmo- 
spheric damp, and to be free from the liability to 
ive a high rate of combustion by warming or 
rying. Its apparent specific gravity is one-half that of 
Black Powder, No. 4 grain, and its propulsive force is 
twice that of an equal weight of the Black; therefore equal 
measure, or one-half weight of Schultze to Black, give the 
same propulsive force. It claims to be perfectly uniform 
in its strength, and of such trustworthy purity that it may be 
stored for any length of time without any change. 
and successful, however, as it has proved as a shot cart- 
ridge, we should not employ it or any other substitute 
for black gunpowder with rifle bullets, unless much more 
exhaustive experiments had been made on the subject 
than we have hitherto heard of. Powder itself not being 
allowed in the Exhibition, Schultze employs a substitute to 
represent it, and this is so exactly like the real article that 
we hear a sample was asked for by the authorities, with 
the object of actually trying its explosive qualities, to 
make sure that they were not being imposed on by the 
real article instead of the substitute desired. 








THE INstITUTION or OrviL ENGINEERS.—The first annual 
general meeting of the Institution of Civil Engineers under the 
revised by-laws will take place on Tuesday next, the 2nd June. 
The by-law revisions, as confirmed by the special general meetin 
in April last, include several small matters of convenience an 
some of more importance. A change of very material convenience 
is that under which the annual general meeting, instead of being 
held the Tuesday previous to Christmas Eve, is to be held the last 
a May, or the first Tuesday in June if Whitsuntide 
should intervene, is change was very much required, and, of 
course, involves a number of other changes in terms and clauses to 
meet it, and has the advantage of bringing the annual general 
meeting and its matters, financial and otherwise, to the end instead 
of the middle of the session. The changes also modify the by 
laws as far as they define the qualifications for membership, and 


make it ni that qualifications should be in accordance with 
the profession of a Civil Engineer as defined by the Charter. The 
change extends the classes embraced by the Institution, and 


removes several obstacles which would have excluded usef' 


members if they had been strictly observed, 





RESISTANCE TO ROLLING. 
By Proressor R. H. SmirTu. 

Resistance to rolling has usually been classed along 
with friction. This is unfortunate, because it has led to a 
too common idea that it is really in its nature similar to 
friction. There is only one point of similarity between 
the two, namely, that both rolling and frictional resist- 
ances always tend to prevent or destroy the relative motion 
of the one piece over the other. Except with regard to 
this one common characteristic, the two actions are entirely 
and utterly different, depending on altogether distinct 
properties of the materials in contact. 

e sometimes also find a notion that rolling resistance 
has some connection with the “adhesion” between wheels 
and roads or rails. They are really quite independent of 
each other, it being impossible to calculate in any way the 
one from the other. The limit of adhesion also by no means 
always depends on the coefficient of friction between the 
tire and the road surface. If the coefficient of cohesion 
between the upper surface of the road and the layer 
immediately below it be less than the frictional force per 
unit of bearing surface between tire and road, then when 
the locomotive gets into a difficulty and cannot advance 
it will scrape off the surface of the road before slipping 
actually takes place between this surface and the tire. 
This coefficient of cohesion is evidently simply what is 
more commonly termed the strength, say per square inch, 
to shear fracture of the material of the road. us, when 
the road is in bad condition, a road locomotive begins to 
scrape out a pit underneath itself. The remedy is to 
increase the bearing area so that the area of shear fracture, 
and consequently the whole force resisting the scraping 
off the road surface, is increased; or else to improve the 
quality of the road surface, that is, to increase its shear 
strength. The advantage of iron rails over common roads 
does not consist in there being any larger coefficient of fric- 
tion between the tires and iron than between the tires and 

am or ite; it really lies in the superior shear 
strength of the iron, which offers a far hi i limit of 
resistance to the scraping off or abrasion of its surface 
layers by the tires. 

In rolling proper there is no slipping. It follows that 
none of the resistance is due to friction. It is evidentl 
wholly due to the compression of the materials that ro 
one over the other. Part of this compression is inelastic 
crushing, giving permanent set to the materials of the road 
and of the wheel. The work done in producing such per- 
manent set is wholly lost. A portion also of the compres- 
sion is elastic, and the work done in producing this portion 
is partially restored as useful work and partially lost in pro- 
ducing waves or vibrations through the wheel and through 
the road. Let us consider the inelastic crushing first as 
being the simpler. 

The wheel will sink deeper into the road the greater is 
the load upon it. We may take as a rough approximation 
to the truth that the volumetric crushing of the road under 
the wheel as it stands in any one position is proportional 
to the load. Ifthe road material be of a sluggishly viscous 
nature, the wheel would under any given Te sink only 
gradually to its full depth, so that the above proportion 
would be less for high than for slow velocities of rolling, 
because of the less time given to complete the crushing of 
each part of the road. ft B be the breadth of the tire and 
D its diameter, and if d be the depth its surface sinks 
below the normal level of the road, then the volumetric 
compression of the road under the wheel is proportional to 


3 
4B pt d*, the exact proportion depending on the relative 
compressibilities of the road and tire surfaces, and it being 
8 to this if the wheel be taken as incompressible. If 
be the load on the wheel, we may therefore write the ap- 
proximate equation 
W =4 EBD?! a? 
where E is a factor of the nature of a modulus of elasticit 
which will generally be found to be rather greater for high 
than for low velocities, and which will be less the greater 
the depth below the surface to which the compression 
penetrates. The force necessary to crush down unit 
area of the road surface a depth d would be, using 
the same factor E, equal to E d, and the work done in 
crushing unit area to this depth would be } E d, since the 
force is taken as increasing uniformly from zero to its full 
amount. Now, when the wheel rolls forward unit dis- 
tance, the area crushed down is B, and therefore the work 
donein crushing theroad 4 E Bd. Insertingin this expres- 
sion the value of d in terms of W, as deduced from the 


Good | above equation, we find that the work done in crushing 


road per unit distance advanced = resisting force due to 
crushing of road 


Py we _, W/W. 

iV? ppp bap V inp 
where the factor E increases a little with the » 80 as 
to make the resisting force decrease slightly with increase 
of speed. To this has to be added a part due to the crush- 
ing of the wheel, which would also be proportional to 


Y Sr But this part may be neglected, since we are 


just now considering only gear set, because although 
the new tire may crush a little at first, it is soon given all 
the permanent set it will take during its lifetime. This 
may be called the inelastic resistance to rolli It 
increases in a somewhat more rapid ratio than the load; 
decreases in a somewhat less rapid ratio than the wheel 
diameter increases; is inversely proportional to the cube 
root of the breadth of tire; and is slightly less for higher 
velocities. We have here taken no account of the depth 
to which the compression penetrates. The sinking of the 





surface equals the ave ratio of compression multiplied 
by this depth, which depth is, therefore, of very great 
importance. The area over which the whole load is dis- 


tributed spreads out conically from the surface downwards. 
The rate of spreading depends on the ratio of the com- 
pressive and sheer moduli of elasticity of the material of 
the road and increases rapidly with the modulus of shear 


2] | elasticity—otherwise called the modulus of rigidity. If 


this modulus be high, the depth at which the compressive 
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strain becomes sensibly diminished to zero is small, and 
vice versé. This influence then may be taken into 
account by suitably choosing the factor E in relation to 
the rigidity of the road material. The greater this rigidity 
is, the less is the resistance to rolling. 

To determine even roughly a formula for the resistance 
due to elastic compression is much more difficult. Inthe first 
place, we observe that if the forward rolling velocity were ex- 
tremely slow, the elastic resistance to rolling would be zero. 
The wheel, sinking a certain distance into the elastic road, 
has contact with it over a certain arc, one portion of which 
lies in front of and the other behind the wheel centre. 
The former we will call the forward arc of contact; the 
latter, the hinder are of contact. Over each of these ares 
the (on on the tire is nearly vertical, but has also a 
small horizontal component. The horizontal component 
of the pressure on the forward arc of contact opposes the 
rolling motion; that on the hinder are assists it, pushes 
the wheel forwards, in fact. If the wheel be motionless, 
the distribution of pressure is perfectly symmetrical, the 
forward and hinder ares of contact being equal, and their 
horizontal components of pressure being equal and 
opposite, and, therefore, balancing. If the velocity be 
very slow, the balance will still be nearly perfect, the road 
surface springing up behind the wheel, so as to cover an 
are equal to the forward arc, and exerting on it an equal 
pressure. But if the velocity of rolling be great, the 
vertical momentum of the particles of the road, ei to the 
velocities with which they sink downwards and then 
spring upwards again, must also be taken intoaccount. In 
front of the wheel the acceleration of momentum of the 
road particles is downwards, and to produce this accelera- 
tion, the wheel must press downwards with an extra force 
beyond that due simply to the compressive strain taken by 
itself. Behind the wheel there is upward acceleration of 
momentum, and in producing this there is spent part of 
the elastic or resilient force of the compressed material, 
which, therefore, does not press on the hinder are of con- 
tact with so great a force as it did when the velocity of the 
wheel was zero. The opposing horizontal component of 


pressure on the forward are is increased; the assisting 
horizontal component on the hinder are is diminished. 
There thus arises a resistance to rolling, which evidently 
increases with the velocity of rolling. 





Shortly expressed, the material of the road takes time 
to spring up behind the wheel, and the less time it is given 
to do so the less is the force with which it presses on the 
hinder arc of contact. 

Looking now at the problem more closely, and referring 
to the accompanying diagram, it is easy to recognise that 
the compression of the road surface extends ahead of the 
actual contact between it and the tire. If a e represent 
the normal level of the road, and } c and ¢ d the forward 
and hinder ares of contact, c being vertically underneath 
the centre of the wheel, we have in front of 6 a certain 
length of the surface drawn down to some such curve as 
ab. Between a and c the greatest slope of the surface 
occurs at or near b. From a to c we have downward 
velocity of the surface particles. The downward velocity 
of any surface point on the curve abc equals the slope— 
or tangent of inclination—of the curve at that point multi- 
plied by z, the velocity of rolling. The maximum velocity 


occurs at b, and equals ae © if D be the diameter of the 


wheel. From a to 6 there is, therefore, downward 
acceleration of momentum, which is produced by the 
shear force on transverse vertical sections of the road. 
The shear is right-handed as viewed in the diagram, and 
its right-handed amount increases from zero at a towards 
6, where it reaches a maximum. From é toc the down- 
ward surface velocity is decreasing, that is, there is upward 
acceleration of momentum, which is produced by a 
diminishing right-handed shear—diminishing from 6 
towards c. The shear is diminished to zero atc. Between 
c and d we have upward surface velocity, which increases 
from ctowards d. This upward acceleration of momentum 
is produced by left-handed shear increasing from c 
towards d. Finally the upward surface velocity decreases 
from d towards ¢, and throughout this length, therefore, 
every portion of the surface material is subjected to 
downward acceleration of momentum produced by a left- 
handed shear diminishing from d towards e. 

These different phases of disturbance of the road mate- 
rial at the surface penetrate downwards from the surface 
asa wave, the energy of which is partly strain energy and 
partly kinetic energy. This downward penetration of the 
wave takes place at a certain speed dependent upon the 
coefficients of elasticity of the road material. The various 
phases of the wave will appear at each lower level at a 
later period of time. Thus, simultaneously with the sur- 
face wave outline abcde we have that at the normal 
level a! c' in the position a' 6! c* d' e' where the crests 
a' and e' and the hollow c' are all displaced backwards 
from the position ae and c. At the level a@'! c'! we have 
these still further displaced backwards. The tangent of 
the angle between the line cc! c'’ and the vertical equals 
the ratio of the rolling velocity of the wheel to the velocity 
of transmission of the wave downwards. This angle is in 
the diagram immensely exaggerated beyond any magni- 
tude it can ever reach in actual roads or rails, 





If the road were composed of a number of vertical 
independent pillars that could slide vertically over each 
other without friction—that is, if there were no possibility 
of shear force between the vertical layers of the road then 
the surface wave curve abede would be transmitted 
downwards with undiminished depth between crest and 
hollow. The actually occurring shear stresses’ on the 
vertical sections, however, have the effect of rapidly 
spreading laterally each wave impulse as it descends 
through the horizontal strata. As the wave spreads its 
amplitude decreases, and at a comparatively small depth 
the height from hollow to crest is thus diminished to an 
extremely minute dimension, minute not only absolutely, 
but also relatively to the surface depression at c under- 
neath the wheel. Thus, at no great depth below the sur- 
face, the horizontal sections must remain almost perfectly 
flat, undeformed by the passage of the wheel overhead. 
The depth at which the absence of sensible deformation 
occurs rapidly diminishes as the modulus of rigidity of the 
road structure increases. Beyond such appreciably flat 
surface, whatever portion of the wave energy penetrates 
further, is transmitted on as a tremour of eexactly the 
same nature as sound. But these layers that remain almost 
perfectly undeformed act also to a large extent as reflectors. 
They throw the wave of strain and kinetic energy upwards 
again, and indeed it is only in consequence of such reflec- 
tion that the material springs up at all behind the wheel. 

Each horizontal layer below the surface, in fact, assists 
in this upward reflection of the energy thrown into the 
road by the wheel through the forward are of contact. 
The upper surface of each layer is more deformed, more 
deeply curved and furrowed, than its under surface; and 
the difference between the two magnitudes of deformation 
is a measure of the reflecting action of that layer. If the 
whole wave energy were transmitted down to a single 
reflecting surface at a sufficient depth, there would be so 
appreciable an interval of time before any of it re-appeared 
at the surface that the hinder are of contact would be 
reduced to zero, the road would not touch the wheel at all 
behind the centre c, because the upward velocity part of 
the wave has only an existence in consequence of this 
reflection of the energy. If there were no such reflection 
the surface would remain at the level c, and would not 
rise again at all. But asa portion of the wave energy is 
reflected upwards by each horizontal layer through which 
the wave descends, there is always an immediate springing 
up behind c, and contact with tlie wheel throughout a 
certain length of hinder are ¢ d, which length, however, 
diminishes as the speed of the wheel increases. 

If we compare the two curvesabcdeand a' b'c' d'e' it 
is easy to observe that the vertical distance between them 
in front of cis less than at a corresponding distance behind c. 
There is thus greater vertical compression throughout the 
material in front of c than in that behind ec. This means 
greater compressive stress, and greater pressure per square 
inch on the forward arc of contact b c than on the hinder 
arc cd; besides which the area over which this greater 
intensity of pressure is distributed is also greater. The 
ditference between these pressures evidently increases with 
the angle of “retardation of phase,” z.e., the angle between 
c'cand the vertical; and this angle is sensibly propor- 
tional to the speed v. The difference also increases with 
the load, but probably not so rapidly as in simple propor- 
tion to the load. 

Whether an exact calculation of the elastic resistance to 
rolling is possible or not, I cannot say. The difficulty 
of the problem has hitherto batiled my attempts 
at its solution. Ten years ago I thought that I had 
calculated a superior limit above which the actual resist- 
ance could not lie. The energy of a wave corresponding 
with the maximum upward velocity of the road surface 
behind the wheel—which maximum occurs at d, the last 
point of contact—was calculated, this wave being con- 
sidered to penetrate to a depth dependent. on the elasticity 
of the road material and on the speed of the wheel. The 
power wasted by being thrown into the road as vibration 
was taken as proportional to this. It is, however, needless 
to give the details of this calculation, as I no longer 
believe it to be an approximation to the truth. 

Rosert H. Smiru. 








THE PHYSICAL SOCIETY. 


At the last meeting of the Physical Society, May 23rd, 1885, 
Professor Guthrie, president, in the chair, Dr. A, H. Fison was 
elected a member of the Society. 

The following communications were read :—‘‘ Experiments show- 
ing the Variations caused by Magnetisation in the Length of Iron, 
Steel, and Nickel Rods,” by Mr. Shelford Bidwell. The subject of 
the extension and retraction of bars of iron and nickel under the 
action of magnetic force has been investigated by Drs. Joule and 
A. M. Mayer and by Mr. Barrett. In the present experiments the 
magnetising force has been increased, with the result of bringing 
out some striking and novel characteristics. The apparatus 
employed consisted of a vertical magnetising helix, considerably 
longer than the experimental rod, the latter forming the central 
nortion of a compound rod, the two ends being of brass. The 
on end of this rod is plane, and stands on a firm support; the 
r end is a knife edge, which bears against a brass lever 18 cm. 
in length, about 1 cm. from the fulerum; the portion of the rod to 
be examined is in the central portion of the helix. The above lever 
is furnished with another knife edge at the end, which acts in a 
similar manner on a second lever, at the extremity of which is a 
small mirror. A lamp and vertical scale being placed at a distance 
of 470cm., the slightest motion of the mirror could be read with 
great accuracy, an elongation of the bar amounting to ;5,'599 mm. 
being easily detected. A few of the more important results are as 
follows :—In the case of soft iron, the bar continually increased in 
length till nearly saturated, up to which point Mr. Joule had 
traced it, but then it reached a maximum, decreased, and con- 
tinued decreasing to the limit of the experiments, at which point 
the retraction was about double of what the extension had n. 
The effect depended upon the thickness of the bar, an increase of 
diameter diminishing the maximum extension, and increasing the 
critical magnetising force, or that force which produced the 
maximum extension. The results seemed to show that this exten- 
sion varied inversely as the square root of the diameter of the bar. 
The general behaviour of steel was the same as that of soft iron, 
but the critical point varied with the hardness and temper of the 
metal, appearing to be a minimum for steel of yellow temper. 
The results of experiments upon nickel coincided with those 
obtained by Professor Barrett, the effect of magnetisation being to 
cause a continuous retraction greater than that obtained with soft 
iron, 


up 





In answer to Professor Hughes, who believed that the effect of 
the coal was always to produce retraction of the bar, the extension 
at first being due to the molecular arrangement of the particles 
during magnetisation, Mr. Bidwell further described an experiment 
showing that the action of the coil was to produce the extension 
of a magnet. Two thin strips of soft iron fastened together at the 
ends, their central portions being about 2 centimetres apart, were 
placed in the coil. On making the current the ends were drawn 
out, the sides coming together. 

Professor Forbes suggested that the effect of thickness was 
really owing to the irregularity of magnetisation produced by the 
ends, and that in future experiments the middle of the bar only 
should be examined. 

**On the Spectral Image Produced by a Slowly Rotating Vacuum 
Tube,” by Mr. Shelford Bidwell. 

** Note on the Action of Light in Diminishing the Resistance of 
Selenium,” by Mr. Shelford Bidwell. As the result of their investi- 
gation upon the behaviour of selenium, Messrs. Adams and Day 
arrived at the conclusion that it conducted electrolytically, Since 
this would necessitate the assumption that selenium is not an 
element, according to accepted theories, caution must be exercised 
in accepting this. It seemed possible, however, that since the 
selenium in the cells had always undergone a prolonged cooking in 
contact with the metal terminals, selenides of these metals might 
exist in the selenium forming a kind of network, and thus affording 
conduction through the mass, which without the cooking is non- 
conducting. It had not been possible to test this directly, but a 
somewhat analogous case had been tried. Some precipitated silver 
had been heated for some hours with sulphur, and the clear liquid 
poured off. A cell was then made by poe two silver wires side 
by side upon a strip of mica, the spaces between them being 
filled with the prepared sulphur which would contain a small 
quantity of sulphide of silver. It was found necessary to reduce 
the resistance of the cell by placing a small strip of silver leaf over 
the sulphur, and cook again. The cell thus prepared was very 
sensitive to light; by burning a piece of magnesium near, the 
resistance was reduced to one-third. Mr. Clark said that Mr. 
Bidwell’s cells probably contained sulphides of copper or silver— 
sudstances which the researches of Faraday had shown conducted 
electrolytically in the solid condition. On the other hand, Cu.Se 
and Ag, Se conducted like metals, and were probably often present 
in the ordinary selenium light cells, Mr. Clark thought that Mr. 
Bidwell’s — raised this question: What influence had light 
upon the electrolytic conduction of Cu. 8 and Ag.S, and upon the 
metallic conduction of Cu, Se and Ag, Se? 

**On Certain Cases of Electrolytic Decomposition,” by Mr. J. W. 
Clark. The first part of this paper consisted of a critical examina- 
tion of the behaviour of those substances which have been described 
as exceptions to Faraday’s laws, with the object of generalising as 
to the condition of internal or molecular structure corresponding to 
their electrical properties, The second part described an experi- 
mental investigation into the nature. of the conduction of fused 
mercuric iodide and mercuric chloride, both of which were stated 
to undergo electrolytic duction. D position and recombi- 
nation of the products of electrolytic action may, however, follow 
so closely as to simulate metallic conduction. The first product of 
electrolytic decomposition of mercuric iodide was stated to be 
iodine and mercuroso-mercuric-iodide (Hg,I;), which latter, under 
the continued action of the current, yields free mercury. Similarly 
it was found that fused mercuric chloride, when electrolysed 
between graphite terminals, split up into chlorine and mercurous 
chloride, Metallic conduction—i.e., conduction without decompo- 
sition—in fused compound solids, therefore, appears to be unknown. 

** Note on Electrical Symbols,” by Mr. J. Munro, 











POWER FOR WOOD-WORKING TOOLS. 

TuE following is from an article in the American paper Wood 
and Iron, by Mr. W. Lee Church, Although the rates at which 
the sawing was done are not given, the figures are of some value. 
The writer says :—‘‘I recently had occasion to make some indicator 
tests of power in planing mills, As there is a very general mis- 
apprehension of the actual power consumed by wood- working tools, 
some of the results may be instructive. The power given is in 
every instance the net power of the tool itself, exclusive of the 
friction of the shafting. The power for wood-working tools is 
usually a vague estimate from the belt transmission, and is liable to 
great error. The following results are, on the contrary, actual 
measurements under the conditions obtaining, and may be relied 
on as such, however much at variance with preconceived ideas. 

The first test was made at the mill, and by the courtesy of Anson 
Eldred and Son, Fort Howard, Wis. Power: One l4in. by l4in. 
Westinghouse engine, 280 revolutions, 


Total friction of shafting and engine... 
No. 38 Sturtevant exhaust fan, 1000 rev... 
l4in. rip saw, cutting lin. stuff .. jie 
l4in. matcher, on 6in. pine... .. .. .. 
60in. circular re-saw, splitting 12in. pine 
24in. matcher on l0in. pine... .. .. .. 
Edger, 18in. saws, one cut, in 2in. pine .. 
v4in. circular re-saw, splitting 6in. pine ayy Pee 
Double siding planer, rabbeting and surfacing two in. 


21°00 
18°06 





pine strips, both edges el oe i. 1°20 
30in. double surfacer, dressing 24in. wide .. .. .. 17°00 
12in. moulder sticking one piece 2}in. ogee batten .. 12°33 


It will be noted that the 24in. matcher, on 10in. stuff, required 
less power than 14in. matcher on Gin. stuff. The reason of this 
lay in the fact that the feed was slower on the larger machine. 

The following results were from the mill of F. Blakesley, 
Schenectady, New York. Power: One 10in. by 10in. Westing- 
house engine, 339 revolutions. 

Horse-power, 
Friction of engine and shafting alone, ne -. 8°97 





One No, $1 Sturteyant exhaust fan .. .. 8°64 
12in, matcher on 6in. spruce pa Se 15°21 
Semerunningempty .. .. .. «2  «. « 10°01 
24in. single surfacer, dressing 24in. spruce .. .. .. .. 9°75 
Roger’s No. 2 four-side moulder, sticking 2 by ljin, pine... 7" 


The following small tools were taken in a group in actual opera- 
tion:—One 12in. rip saw, one 16in. cross-cut saw, one three-side 
sticker, one tenoning machine, one dovetail and boring machine, 
one band saw, one gig saw, one 12in. cross-cut saw; aggregate net, 
7'02-horse power. 

A further experiment was made to determine the power required 
to start a planer from a state of rest. The engine, shafting, and 
blower were first indicated alone, showing 8°97-horse power ; the 
belt was then shifted on a 24in. double surfacer, and a continuous 
curve taken until full speed was obtained. The maximum power 
required to start the planer was 31‘2-horse power net, the difference 
of 18°72-horse power being the amount of power required to 
develope the speed of the tool over that required to maintain the 
—— when reached. The above test was, of course, made with 
the planer running empty. 

The above line of experiments indicates that more power is 
absorbed in driving ordinary planing mill machinery empty than is 
required to dress the lumber. 








Civin AND Mecnanica Enainegrs’ Socrery.—A party of 
members of this Society visited the works of the new Hammersmith 
and Putney bridges on Saturday last by the kind permission of the 
engineer, Sir Joseph Bazalgette, C.B. Messrs. Dixon and Thorn 
are the contractors for the Hammersmith Bridge, and Messrs. 
John Waddell and Sons are the contractors for the Putney Bridge. 
These visits proved most interesting and instructive, particularly 
the one to Putney, as in these days of iron construction it is seldom 
an opportunity occurs for witnessing the erection of a masonry 
bridge upon the scale to be seen there, 
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RAILWAY MATTERS. 


Mr. J. HorNER, for some years connected with the Lancashire 
and Yorkshire Railway Company, Manchester, has been appointed 
goods manager. Mr. Stirling, of the Great Northern Railway, 
Peterborough, has been appointed | tive superintendent of 
the Hull and Barnsley Railway. 

FIRST-CLASS carriages are not much required on some German 
lines. The statistics have always shown.that they are little used. 
On one of the State railway systems in the year to March 3lst, 
1883, only three passengers in a thousand travelled first-class, so 
that most of the trains must have no first-class passengers at all. 

A TERRIBLE railway accident occurred near Rostoff-on-the-Don 
og | on the 26th inst. A passenger train for Woronesh ran off 
the line, the engine embedding itself in the cliff, and the carriages, 
with the exception of the last three, being piled one upon the 
other and smashed to pieces. Three of the officials in charge of 
the train and one other person were killed, and nineteen of the 
passengers were injured, nine very seriously, 

THE railways of New South Wales are the property of the 
Government. The Southern line is in operation from Sydney to 
Albury, a distance of 386 miles, and will be opened before the 
end of the present year to Albury, where it joins the line from the 
Murray to Melbourne. A branch is also being pushed on from 
Junee to Hay in a westerly direction. The Western line, which 
crosses the Blue Mountains previously referred to, is open to 
Wellington, 248 miles distant from Sydney, and is being extended to 
Bourke, 504 miles from Sydney, on the river Darling. A suburban 
line runs to Richmond and Parramatta; while from the important 
seaport of Newcastle there is a railway communication to Glen 
Innes, a distance of 399 miles; and to Narrabri, a distance of 320 
miles; while numerous other lines are being commenced. 

THERE is still running on the Western and Atlantic road in 
Georgia, hauling a passenger train, the old locomotive General, 
which—the Railroad Gazette says—was the pursued party in one 
of the most exciting chases on record. The locomotive was carried 
off by a small party of Federal scouts during the war, while the 
engineer and firemen were at dinner, and the train was stopping at 
Lig Shanty. The pursuit was kept up for over 100 miles before 
the engine was finally recaptured, and she was only abandoned 
when entirely out of fuel and water and the journal heal s had 
been almost entirely melted out, the supply of oil baving also run 
out. In this chase the General and the pursuing engine probabl. 
made the fastest time ever run on a Southern road, although all 
parties were too much engaged in the busi on hand to, keep any 
record of the actual speed. 

in concluding a report on the collision which occurred on the 
28th March at Conniberry Junction, near Maryborough, on the 
Waterford and Central Ireland Railway, Major-General C. 8. 
Hutchinson, R.E., says :—‘‘ This collison again draws attention to 
the want of brake power on goods trains and cattle trains. In the 
present case the available brake power consisted of a screw brake 
tor the tender wheels and for the wheels of the brake van, ¢.¢., for 
wheels carrying weights of about 11 tons and 6 tons respectively ; 
these weights probably not amounting together to more than one- 
sixteenth the total weight of the train. It would be a consider- 
able addition to the available brake power if the engine wheels 
were supplied with a good steam brake, and I trust that the 
directors of the Waterford and Central Ireland Railway will be 
induced to order the fitting of their engines with such a brake with 
the least possible delay.” 

THE elevated railways in New York have been the subject of 
numerous reports by engineers eminent in the States, having 
special reference to the strength of the railway structures. From 
one of the reports it appears that the ber of 7 gers carried 
by the elevated roads the five years ending September 30th, 1878, 
was only 16,032,7784 ; but for the five years ending September 30th, 
1888, they carried 360,948,688. There were 96,702,620 carried by 
these roads the year ending September 30th, 1884. The increase 
of assessed value of real estate for 1885 should be 60,000,000 dols. over 
1884. What it will be we shall see when we get the annual report 
of the Commissioners of Taxes and Assessments. The elevated 
railroads carried 389,501 passengers one day, and received for fares 
29,211 dols.; another day they carried 360,845, and received for 
fares 29,229 dols. They carried 6,702,620 the year ending Sep- 
tember 30th, 1884. They are now oes at the rate of over 
100,000,000 per annum, equal annually to eighty times the 
inhabitants of the city, twenty times the inhabitants of the State, 
and more than twice the entire Laeger of the United States by 
the last census, and yet not half the miles of rapid transit road 
required, or soon to be required in the city, are built. 


THE preparations of the Midland Railway Company for running 
the main line through New-street Station, Birmingham, instead of 
continuing to pass Birmingham on the south-east, are rapidly 
approaching completion. The improvement has been effected by 
utilising what was formerly called the West Suburban Railway, a 
line which, branching off from the main line at King’s Norton, ran 
into the town but not into New-street. This line has been 
straightened, widened, and carried forward into New-street, and 
on July Ist it is proposed to abolish Granville-street Station 
and run trains from King’s Norton into Newstreet. Main 
line trains will ern, carried by the new route before 
the end of the year. e work was begun in the autumn 
of 1888, and in the course of it several large girder bridges 
and a viaduct have been erected. One girder bridge covers 
a road 14 yards wide, and is 160ft. long. It is supported 
be twenty-four hollow columns and thirty-four girders, 
which give a clear headway of 14ft. A new viaduct has been con- 
structed over the canal near Selby Oak. In this viaduct there are 
two principal girders, each 126ft. long, and each weighing 47 tons. 
One of these, with the assistance of some armour-plate trucks 
from Sheffield, capable of bearing 40 tons each, was brought on to 
the ground from Greek Bridge entire; the other was built up in 











=. The bridge is carried upon eight piers, and the total 
ength of the viaduct is 800ft. The aggregate amount of the con- 
tracts for the whole work is about £200,000, and the quantities 
include more than 1200 tons of ironwork. The contractor is Mr. 
Jos. Firbank, of Newport, Monmouthshire. 


THE Railway Administration at Frankfort-on-the-Main have, 
according to the Journal of the Society of Arts, recently repeated 
some experiments on the lighting of trains by electricity, which 
are said to have been attended by most satisfactory results. The 
experimental train was composed of a first, second, and third-class 
carriage, and a luggage van, which contained a special compart- 
ment for the dynamo and accumulators. The dynamo was of the 
Moehring type, and was driven from the axle of the wheels of the 
van, and ata velocity of 700 revolutions per minute, when the 
train was running at a speed of eighteen to forty-two miles an 
hour. When the train is running at full speed, the lamps remain 
in circuit whilst the accumulators are being charged, but when the 
speed is less than eighteen miles per hour the current is supplied 
direct from the accumulators, a specially constructed automatic 
commutator regulating its intensity. During the day the lamps 
are thrown out of circuit, and the twenty-six accumulators are 
charged by the dynamo when the train is in motion. This instal- 
lation weighs about 12 cwt., and costs £125. The train was lighted 
by twelve incandescent lamps, of which two were in the luggage 
van, two in the third-class carriage, four in the first, and the re- 
maining four in the second-class carriage. The cost of fitting each 
carriage varies from £3 4s. to £4, These experiments are said to 
demonstrate the practicability of lighting trains by electricity, the 
light being perfectly steady during the journey, and at variable 
— and even during stoppages at stations; only at starting a 
slight oscillation was perceptible. As all is regulated automati- 
cally, no attendant is required, it is said, except at starting. The 
experiments were continued for six weeks, at the end of which 
time everything was found in perfect order. The cost of lighting is 
estimated at ten centimes per lamp per hour, 





NOTES AND MEMORANDA. 


In London last week 2391 births and 1554 deaths were registered. 
The annual death rate per 1000 from all causes, which have been 
18°7 and 19*lin the two preceding weeks, rose to 19°9. During 
the first seven wecks of the current quarter the death rate averaged 
20°8 per 1000, against 22°1 in the corresponding periods of the nine 
years 1876-84, 

THE deaths registered during last week in twenty-eight 
great towns of England and Wales corresponded to an annual 
rate of 21°1 per 1000 of their aggregate population, which is 
estimated at 8,906,446 persons in the middle of this year. The six 
healthiest places were Bolton, Halifax, Bradford, Leicester, 
Bristol, and Salford. 

THE iron imports into New South Wales during 1884 included 
the following :—3025 tons iron castings, 19,387 tons galvanised 
iron castings, 558 tons galvanised iron manufactures, 9860 tons 
iron pipes, 1788 iron tanks, 8275 tons iron wire, 34,260 tons iron 
and steel, and 48,880 cwt. iron nails, This does not include 
machinery, railway plant, &c. 

To test the enamel or tinning of cooking vessels, &c., for lead, 
M. Fordoz recommends a drop of strong nitric acid rene on the 
enamel or tinning, and evaporated to dryness by gentle heat. The 
spot where the action of the acid has taken place is then wetted by 
a drop of solution of potassium iodide—5 parts iodide to 100 of water 
—when the presence of lead is at once shown by the formation of 
yellow lead iodide. 


In his instructions relating to sewer works, Sir R. Rawlinson 
observes that Portland cement and lias limes make good hydraulic 
mortar. The proportions of cement, or of lime to sand, should 
not exceed two and a-half of clean sharp sand to one by measure 
of ground Portland cement or lias lime. If clean furnace ashes or 
slag is available, there may be to of sand and one-half of ashes 
or slag, the whole to be mixed in a revolving pan, each pan-full 
to have twenty minutes’ grinding. When mortar is used with 
bricks, the beds and joints should be spread thick and full over the 
entire area of both bed and joint, leaving, when pressed into place, 
a bed and joint never less than jin. in thickness of mortar. In 
four cubic yards of completed brickwork there should not be less 
than one cubic yard of mortar incorporated. In making mortar or 
concrete it will be of the utmost importance to use clean materials 
and to preserve them clean. The water used for wetting bricks 
and for mixing concrete and mortar must be free from salt. 
Concrete and mortar should also be used on clean surfaces. 


For constructive purposes in dockyards, piers, bridges, house 
carpentry, coachmakers’ and wheelwrights’ work, railway building, 
fencing, and piles, nearly the whole of the Myrtacea, of which 
New South Wales possesses something like fifty varieties, are 
extremely valuable, and certain of them incomparably so. For 
the uses of the cabinet-maker and the house decorator, the timber 
familiarly known as the black-apple, the Moreton Bay pine, the 
red cedar, coach-wood, Clarence Mth oullew-weed, turnip-wood, 
rose-wood, Illawarra mountain-ash, tulip-wood, myall, cypress- 
pine, and others, is capable of being worked up into furniture and 
— beautiful in grain, rich in colour, and susceptible of a 

igh polish. The timber of the prickly-leaved ti-tree eidivees 
styphelioides) is said to be incapable of decay; that of the white 
ti-tree (Melaleuca ieonamear is said to be imperishable under 
ground; that of the turpentine-tree (Syncarpia laurifolia) resists 
the attacks of the teredo navalis in salt water; and that of the 
brush-bastard or white-box (7'ristania conferta) has been known to 
preserve its soundness, when employed in building the ribs of a 
ship, for a period of thirty years. To the carver and wood 
engraver the cork-wood (Duboisia myoporoides), the rose-wood 
(Dysoxylon Frasernum), and the pittosporum (undulatum) com- 
mend themselves as a serviceable substitute for European box; 
while the cooper finds in the native ash (Flindersia Australis), the 
silky oak (Grevillea robusta), the stave-wood (Tarrictea actinoden- 
dron), the green and silver wattle (Acacia decurrens and Acacia 
dealbata), and the swamp-oak (Casuarina quadrivalvis) excellent 
material for staves. Other kinds of timber are specially adapted 
for oars, spokes, and naves, tool-handles, telegraph poles, and 
turners’ work. 





THE exceptionally heavy rainfall at Bergen on October 25th, 
1884, when 74 mm. were registered for the twenty-four hours, was 
commented on at the time by the Scandinavian press as affording 
confirmatory evidence of the truth of the popular opinion that this 
town is the rainiest place in Norway. This notion, however, like 
many other traditional beliefs, has been dissipated by the test of 
carefully-conducted scientific observations, for we learn from 
Naturen that the annual mean of its rainfall is exceeded by that 
of two among the other seventy Norwegian meteorological stations. 
Thus, while at Bergen 1722 mm. are measured annually, the rain- 
fall at Domsten and Floré amounts respectively to 1951 mm. and 
1873mm. It has further been shown that 105mm. rain were 
registered at Holmedal, on the Sindfjord, on the same day that 
the rainfall at Bergen reached 74mm., the highest recorded since 
rain measurements have been made there. There are, in fact, 
eighteen instances given by the meteorological reports in which the 
rainfall has elsewhere exceeded the latter measure. Among these 
the most remarkable have been supplied by Ull ng and Filesje, 
at the former of which stations there fell in one day—December 
8th, 1884—113 mm. rain; while at the latter 112mm. were 
registered for the twenty four hours on March 15th, 1882. These 
downfalls, the highest recorded in Norway since the observations 
were n in 1875, have been exceeded, according to Dr. Hamberg, 
of Stockholm, at the Swedish station of Hernésand, where 
118°5 mm. rain fell on _— 19th, 1878. These facts refute the 
opinion that more rain falls at Bergen both in the year and in the 
course of one day than at any other place in Scandinavia. Such, 
however—says Nature—is the character of the annual distribution 
of rain in this locality, that the chances are about equally in favour 
of a wet or a dry day. 


At a recent meeting of the Berlin Physical Society, Dr. 
Kalischer described a new secondary battery, intended to overcome 
the disadvantage of the usual accumulators—namely, that the 
sheet of lead used as anode was very soon destroyed. This object 
he is said to have attained by adopting a very concentrated solution 
of nitrate of lead as electrolyte, and iron as anode. The iron, on 
being immersed in the solution of lead, became passive, and resisted 
every corroding effect of the fluid; in other respects the peroxide 
of lead on the electric charge became deposited at the anode as a 
very firm coherent mass, enveloping and protecting the iron on all 
sides, The charge was continued till the greater part of the nitrate 
of lead was d posed, a dition which was marked by the 
occurrence of a greater development of gas at the anode. At the 
beginning of the charge all development of gas must be avoided, 
as otherwise the peroxide of lead, or, more correctly, the hydrate 
of peroxide of lead, became covered with bubbles. As cathode a 
sheet of lead was used, but it was attended by two disadvantages. 
In the first place the lead, during the charge, separated itself at 
the cathode into long crystal threads, which soon passed through 
the fluid and produced short closing (of the current.) In the 
second place the nitric acid, which remained in the fluid after the 
separation of the lead, acted very powerfully on the sheet of lead. 
Both disadvantages Dr. Kalischer avoided by amalgamising the 
cathode. This accumulator of iron, concentrated solution of 
nitrate of lead, and amalgamised lead yielded, after the electric 
charge, which could be carried out without any special preparations, 
a current of about 2 volts; after about six hours’ discharge, how- 
ever, the electro-motive force sank to 1‘7 volts, but, on the battery 
being left to itself for twenty-four hours, it became a little 
increased. According to the measurements hitherto taken, the 
functions of this accumulator were satisfactory. An attempt to 
substitute sulphuric manganese for nitric lead in this battery did 
not answer the p’ , as the peroxide of manganese separated 
itself, not in a continuous layer, but in loose scales. 














MISCELLANEA. 


THE Columbo breakwater has been finished, and the Ceylon 
Observer strongly advocates the construction of a northern arm to 
the breakwater and of docks. 

THE Society of Arts conversazione will be held, by the per- 
mission of the Executive Council of the International Inventions 
Exhibition, in the Exhibition-buildings, South Kensington, on 
Friday, the 3rd of July next. 

THE Lord Mayor has signified his intention of receiving and 
entertaining the members of the Association of Municipal and 
Sanitary Engineers and Surveyors on the occasion of the annual 
meeting, which is to be held in London at the end of June: 

A FLOWING artesian spring has just been tapped by an Abyssinian 
tube well, sunk by Messrs. Le Grand and Sutcliff, to a depth of 
72ft., at the North Northumberland Aérated Water Manufactory, 
Alnwick. The boring had reached the upper series of the lime- 
stone shales and sandstone when the water was struck, and rose 
8ft. above the surface. 


New showrooms have been opened by Messrs. Crossley Bros. at 
Renfield-street, Glasgow, in the new building which takes the place 
of that recently destroyed by fire. The showroom has a 
tastefully arranged and decorated to show that an engine need not 
necessarily be accompanied by dirt and smoke. The premises are 
lighted by Swan-Edison electric lamps. 

AT a recent meeting of the Society of Arts, Mr. Parker said that 
atgagecssn had béen accidentally discovered at a place near Grenoble, 

y a chance visitor, who had resided for some time in the petroleum 
districts of America. He bought the whole of the land about the 
place, and the workings were now going on. He had very nearly 
arrived at the couche of the petroleum, having driven down 
139 metres. The quantity of gas was increasing, and he expected 
to able to light Grenoble and several of the neighbouring towns 
with it. 

THE Minister of Agriculture opened at Brussels, on Monday last, 
the first sitting of the Congress on Inland Navigation. M. Somzee, 
a member of the Belgian Chamber, was elected president. The 
Congress discussed fifteen questions relating to canals. A member 
of the Suez Canal Commission explained why an enlargement of 
the existing canal was preferred to the construction of a second. 
Afterwards Messrs. Leader and Adamson, of Manchester, described 
the Manchester-Liverpool Canal, and advocated a project for con- 
verting Brussels into a seaport. Finally, a scheme for making 
Bruges again a seaport was considered. 


THE Bath and West of England Society's Show commences on 
Monday, June 8th, at Brighton, and will considerably surpass any 
of its predecessors in the number of its stock entries. A depart- 
ment of special interest has been introduced this year in the 
exhibition of a working dairy. Here lectures and explanatory 
illustrations will be given, the subjects treated including the most 
recent improvements in butter-making, the processes of making the 
soft cheeses of the Continent, and of Devonshire butter and cream. 
Miss Smithard and Mr. Jas. Long, of Granvelly Manor, leading 
authorities on dairying subjects, will give explanatory lectures at 
certain hours on each day of the meeting. There will be a very 
extensive exhibition of implements, machinery, seeds, &c., all the 
leading implement firms being represented. 


Tue Surprise, one of the two steel twin-screw despatch vessels 
built by the Palmer Shipbuilding Company, Jarrow, has arrived 
at Portsmouth to be completed. She was launched on the 17th of 
January, and is intended to replace the Admiralty yacht Enchan- 
tress. The Surprise—which is rigged as a three-masted schooner 
with a clipper bow, and has a handsome appearance—has a length 
of 250ft. and a beam of 324ft., with a displacement of 1400 tons. 
The engines are of the horizontal compound type, having cylinders 
of 26in. and 50in. diameter, with a stroke of 34in. They are 
arranged to work with closed stokeholes, into which the air is 
forced by four fans, 4ft. 6in. in diameter, and working at 500 
revolutions. When tried on the Tyne, the Surprise, under natural 
draught, realised 16°74 knots, with 2260-horse power; and under 
forced draught, 17°8 knots, with 2700-horse power. The contract 
was for 2000 horses and 17 knots. 


THE report of Mr. William Crookes, F.R.S., Dr. William Odling 
and Dr. C. Meymott Tidy on the water supplied to London during 
April, states that ‘‘throughout the preceding months of February 
and March, the water supply manifested, although but in a mode- 
rate degree, what may be called its wintry characteristics ; which 
our results show to have been put off altogether in the supply of 
the past month. Thus, while the maximum proportion of organic 
carbon in the Thames-derived water furnished in February and 
March was ‘256 part, and the mean proportion ‘181 part in 100,000 
parts of the water, the maximum proportion in the water fur- 
nished during the past month was *152 part, and the mean propor- 
tion ‘141 part in 100,000 parts of the water—the seasonal improve- 
ment, it is noticeable, being shown as much in the greater uni- 
formity of the samples, as in the mean reduction of the rarely 
otherwise than small proportion of organic matter present. Of 
the 167 samples examined, the whole were found to be perfectly 
clear, bright, and well filtered.” 


AN addition to the German navy was made on the 18th inst. by 
the launch, at Dantzic, of the fast, cruiser corvette, Arcona, which 
took place in the presence of General von Caprivi—the chief of the 
German Admiralty—Admiral Jachmann naming the vessel. The 
Arcona is a sister ship to the Alexandrine, launched in February 
last at Kiel, and is of the following dimensions:—Length between 

ndiculars, 72 metres (237ft.); breadth of beam, 13 metres 
{aott.); displacement, 2370 tons. She is built of iron and steel 
throughout, and has a double planking of teak, sheathed with 
copper. Her draught of water when completely fitted up and 
fully armed will be 4°60 metres (somewhat over 15ft.) forward and 
5 metres (16ft. 6in.) aft. The vessel is divided into eight water- 
tight compartments by cross bulkheads, the two largest ones con- 
taining engines and boilers. She will have two compound engines, 
working independently of each other, placed side by side in the 
direction of the keel, and developing together 2400-horse power. 
Steam will be supplied by eight cylindrical boilers, four to each 
engine, placed in two separate boiler rooms. The estimated speed 
of the Arcona is between 14 and 15 knots (16 to 17 miles) an hour. 
She will be armed with twelve 15 centimetre (5°85in.) and two 
8'7 centimetre (3°39in.) guns, one light gun, and four Hotchkiss 
guns. She will also be fitted with a launching apparatus for 
Whitehead torpedoes. 


A STATEMENT of the relative cost of illuminating the streets 
with the electric light and gas was recently placed before 
the New York Board of Aldermen by the secretary of the Gas 
Commission. Ait present there are in use 647 electric lights, 
costing the city 165,308.50 dols. per annum. Resolutions passed 
by the Board of Aldermen provide for the introduction of 2093 
more, the cost of which would be 534,761.50 dols. The lights now 
in use displaced 3016 gas lamps, which cost the city 52,780 dols., 
or 112,528.50 dols. less than is now paid for the electric lights. The 
lights which the Board of Aldermen have asked for would displace 
5345 gas lamps, the cost per annum of which would be 93,587.50 
dols., or 441,224 dols. less than would have to be paid for the 
electric lights. The total excess of the cost of the electric lights 
now in use and asked for over gas lamps for the same area would, 
therefore, ‘be 553,752.50 dols. per annum. The cost of the 2093 
electric lights, 534,761.50 dols., would provide for 30,557 gas 
lamps. If all the lamps which the Board of Aldermen ask for 
should be supplied, there would be within that part of the city 
south of Harlem 2740 electric lights, costing 700,070 dols. per 
annum ; and 13,685 gas lamps, costing 232,986.50 dols., making a 
total for lighting that portion of the city of 932,956.50 dols. To 
this is to be added 117,630 dols. for lighting the annexed district, 
making a grand total for illuminating the city of 1,050,686.50 
dollars 
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INVENTIONS EXHIBITION—JOTINSON’S BRICK MACHINERY. 


r Vil 





Tur brick-making machines which we illustrate by the accom- 
panying engravings are exhibited in the South Gallery, North 
Court, of the Inventions Exhibition, by Mr. W. Johnson, of Cardi- 
gan Works, Leeds, They consist of a brick-making and a brick- 
pressing machine designed to work in conjunction with each 
other, to produce economically the best quality of pressed 
fronting bricks, Mr. Johnson is himself one of the largest 
brick manufacturers in Yorkshire, and it has been the great 
necessity he bas found for improvements so as to work the 
greatly varying kinds of clay satisfactorily, and also to reduce 
the costly wear and tear, and to secure more independence 





JOHNSON'S ERICK PRESS—Fig, 2 





forward stroke forces a portion of clay into a die or 
mould in the cylinder. The action of filling one mould 
propels the previously formed brick out of the diametrically 
opposite mould B of the cylinder and delivers it on a table C. 
The ram is worked from a crank, and is so arranged that its 
stroke can be regulated to give the pressure required, according 
to the nature of the clay under treatment. The crank shaft is 
driven by a spur wheel and pinion from the first motion shaft, 
upon which are the pulleys which receive the belt from the 
engine. The mould cylinder is rotated intermittently by an 
arm worked by a crank pin on the outside of the main spur 





JOHNSON S BRICK-MAKING MACHINE- Fig | 


of skilled labour, which have caused him to give his attention to 
the construction of machines. The machines he has arrived at 
experimentally are adaptable to all kinds of clay, and will pro- 
duce bricks either in a plastic or in a semi-plastic state, and 
firm enough, if desired, to be taken direct to the kiln without 
intermediate drying, and by this saving considerable cost in 
shedding and in labour. Both machines are strong and simple 
in arrangement, though they are not heavy and require no 
foundation. 

The brick-making machine, Fig. 1, is provided with a hopper 
into which the clay is delivered; the bottom of this hopper 
constitutes a feed-box, one side of which is formed by a die 
cylinder A, which rotates intermittently; by the action 
of this cylinder the clay is continually worked, and 
is prevented from sticking or clogging. Within the feed- 
box there works a reciprocating ram, which at each 





wheel ; the other end of the arm operates a wheel, consisting of 
a pair of discs and four studs or pegs. For each revolution of 
the crank shaft the cylinder is turned one-fourth of the revolu- 
tion, The motion of the cylinder is steadied by a brake strap 
which spans the shank, and on the opposite side of the cylinder 
is a disc plate containing dies, which are entered by a sliding 
rod and pin working in a slot and driven by a pin in a disc plate 
on the end of the crank shaft, and locks the cylinder in position 
while the brick is being formed ; it then moves out, leaving it at 
liberty to turn round. The machine, we are informed, is capable 
of turning out perfectly sound bricks at the rate of from 10,000 
to 12,000 per day, two boys only being required for attendance. 

The brick-pressing machine finishes the brick from the brick- 
making machine, and can also be used singly for pressing both 
ordinary building, facing bricks, and for white and coloured 
glazed bricks. The crank shaft, which is driven by a spur wheel 


and pinion, operates, through a connecting-rod, the main beam, 
the shorter end of which works the die. By this arrangement 
@ great pressure is obtained in a simple manner. The 
pressed brick is raised from the die by a plunger worked from a 
cam on the crank shaft, and is then pushed forward by an arm 
| operated by an excentric on the same shaft. The motions are 
all direct and rigid, and cannot get out of order. 

It is not only for making bricks from clay that the machines 
are said to do good work, but for making them from colliery and 
quarry refuse, and from small coal, commonly called patent fuel. 











TRIPIER’S SPHERICAL EXCENTRIC. 
| THE accompanying engravings represent an ingenious device 
for obtaining an adjustable cut-off by means of one excentric of 
spherical form, On a flattened part of the crank shaft the 
| excentric A is placed, and pivotted at K, Fig. 1, which shows 





| the excentric in the position at which it gives the largest travel 
| to the valve, At B is an ear, by which the excentric is also 
| attached to and controlled by a projecting arm on a collar which 
| revolves with the excentric, and the position of which is adjust- 
| able by the screw C and hand-wheel. By turning this screw the 





excentric may be set so that its centre may be in any position 
between a and a!, and thus the cut-off may be altered without 
altering the lead. The mode of application of the excentric is, 
of course, variable, and may be made to suit different forms of 
land and marine engines. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsibl a. pint: 
correspondents. 


NEW ELECTRICAL EXPERIMENTS. 

S1rz,—While experimenting with vacuum tubes on the 23rd inst., 
I observed a phenomenon of which I have seen no published account. 
The source of electricity used was a coil machine, the primary 
coil being excited by a battery. Having by the means of a small 
insulated gas flame determined the direction in which the current 
of electricity was passing between the terminals of the secondary 
coil, I applied the plus or electricity, giving terminal of the coil to 
the right arm of a V-shaped vacuum tube, and the minus or exit 
terminal of the current I attached to the left-hand terminal of the 
V tube. As seen in the dark, the right-hand arm of the tube was 
full of pink coloured rays of light extending from the platinum 
terminal at the top of the arm down to nearly the bottom, but not 
to the very bottom of that half of the tube; the pink rays of light 
stopped at a horizontal line —— with the upper edge of the 
bent part of the tube. The left arm of the tube was filled with a 
greenish-yellow light, which extended round the turn at the bottom 
of the tube until it met the horizontal line of pink light in the 
right arm of the tube. The greenish-yellow light filled all the left 
arm of the tube except a small inverted pyramid of pink light 
which was attached to the under side of the platinum disc, which 
forms the inner end of the terminal of the tube. This small 
inverted pyramid of pink light was evidently kept in existence by 

rticles FF the ink light coming from the right arm of the tube; 

ut these particles of pink light were invisible as they passed up 
through the greenish-yellow light in the left arm of the tube; it 
was only on their arriving close to the platinum disc that they 
became visible as they rushed against it. 

This state of matters led me to think that a change would take 
place if I inverted the tube and used it like a letter A instead of 
a V. Having inverted the tube, I passed the electricity through 
it in the same direction as before. The right arm of the tube was 
again filled with rays of pink light, which now turned the corner of 
the tube and descended into the left arm, filling it also with the 
pink light. From this it was manifest that either the magnetism 
of the earth or the attraction of gravitation had been the cause 
why the pink light did not freely ascend into the left arm of the 
tube when it was used like a letter V. To determine this question, 
I made the following experiment with a straight vacuum tube 
13hin. in length between the inside terminals and jin. in diameter, 
and having at one end of it a small chamber for holding potash, so 
that when the latter is heated the vacuum may be partially 
destroyed. When this tube has been undisturbed for some days, 
and then electricity passed through it, throughout the length of it 
there is nothing visible but the greenish-yellow light, similar to 
that which is seen in the V tube. But after the potash has been 
heated, the tube is filled with strie of pink light. When about 
to make the following experi::ent, I first tested the straight 
tube with electricity whi'e it lay in a horizontal position, and 
found that it had not had time to fall back into the state 
of greenish-yellow light since the time I had previously heated 
the gers there were still in the tube strie of pink light 
which extended from the end which the electricity was 
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admitted to the tube to within 34in. of the outlet terminal. I 
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now placed the tube in a perpendicular position and admitted the 
electricity to it, so that the current went in by the bottom terminal 
and went out at the topone. While thus arranged the pink light 
extended from the bottom terminal to within 3hin. of the top of 
the tube. These 34in. were filled with greenish-yellow light, and 
this part of the tube was quite transparent. The pink striz in the 
lower part of the tube were well defined, being much flattened 
spheres, and the highest of these striz were so flaton the top that there 
was a well defined line between it and the greenish-yellow light 
above. I now reversed the current of electricity, making it to 
descend through the tube. Immediately the whole appearance 
was changed. The great mass of the pink light was now at the 
top of the tube, and the 3hin. of greenish-yellow light at the bottom 
of it, with this very marked difference, that the pink strie were 
no longer well defined ; they seemed to run into one another, and 
there was no defined line between the pink striz and the 3hin. of 
the greenish-yellow light at the bottom of the tube, and the latter 
was no longer transparent—the pink particles were seen descending 
through the greenish-yellow light. From these facts it is manifest 
that gravitation must be the force operating on the pink particles 
of potash, which, as far as is known, are not cael upon by the 
earth’s magnetism. 

These experiments prove that the plus, or inlet, terminal of the 
current of electricity exerts the greatest amount of force in con- 
trolling the potash matter. Now this is opposed to the stat t 
of Mr. Crookes, that the minus, or negative, terminal of these 
tubes exercises the most influence over the matter within them. 
The tubes I have were made by the same party who made tubes for 
Mr. Crookes. JAMES JOHNSTONE. 

Office, 8, Dalhousie-terrace, 

Edinburgh, May 25th. 





THE FRICTION OF SLIDE VALVES. 

Str,—Having read with great interest your leader and the follow- 
ing discussion on “ The Friction of Slide Valves,” and seeing that 
the latter is now flagging, I beg leave to enclose you a tracing of a 
relieved’ slide valve lately designed by me, and which, I think, 





seems specially adapted to inside cylinder locomotives, when | 
worked in conjunction with Joy’s valve gear, its object being the 
reduction of friction and a clear exhaust, while it may be made 


NS 
S$ 


either a single or double-ported valve. The cylinders shown in 
the tracing are 20in. diameter by 28in. stroke—the largest that 
can be got between narrow-gauge frames, the distance between the 
centres being 2ft. O}in. and the width between frames 4ft. lin. 
The steam ports are lin. long by 16in. wide. The construction | 
of the valve is clearly shown in the tracing, and needs little expla- 
nation. 


Henry R. LEAHY. | 
Liverpool. 





STEAM HAMMERS, 

Srr,—In your issue of the 15th inst. we observe illustrations and | 
description of a steam hammer by Messrs. Dick and Stevenson. 
We have read the description with considerable interest, as it | 
resuscitates old memories of the steam hammer, to which, with 
your permission, we will shortly refer. More than thirty years 
ago the late William Rigby, of Parkhead Forge, took out a patent 
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| abrupt short letter last week. 





flat on two sides, the face is dovetailed into the end of the ram, and 
made so that it can up into the guide on the framing—all as in 
Dick and Stevenson’s. The hammer as at first made was fitted 
with a slide valve and self-acting gear, but did not work satisfac- 
torily. In the year 1856 our firm came into possession of the 
patent rights for the Rigby hammer, and we immediately designed 
and fitted to the hammer a valve to be worked by hand. This 
valve gave excellent results, and came largely into use, not only on 
our own hammers but on those of other makers, For years we 
did a considerable trade in removing the complicated self-acting 
gear from Nasmyth’s hammers and fitting on our simple arrange- 
ment. We send a tracing showing the valve, front view and sec- 
tion, as fitted to the first Rigby hammer. From this it will be seen 
that thirty years ago we had arrived at the “ simple thing in valve 
gear” which you now lay to the credit of Messrs. Dick and Stevenson. 
We should not have deemed it necessary to trouble you with these 
remarks were it not stated that ‘‘the hammer has been designed 
and patented by Mr. Graham Stevenson.” We certainly think 
some indications ought to have been given of the points claimed 
as new. We have shown they are not to be found in the ram or 
in the valve. The patent cannot be in casting the framing in one 
piece ; that we did twenty yearsago. The “placing of the legs 
obliquely to the plane of the hammer” is an old device often 
practised. Where, then, is the patent ? GLEN AND Ross, 
Greenhead Engine Works, Glasgow, May 20th. 


THE LAWS OF MOTION, 

Str,—I wish to express my thanks to Professor Robert H. 
Smith for his useful criticism of my proposal to define the term 
reaction and use it in the sense of accelerationof momentum. He 
objects to the term because of its ancient odour, and because of its 
first syllable. I sympathise with both these objections, more 
especially with the latter. Iwas afraid, however, that the attempt 
to partially change the meaning of the term inertia would * 
regarded as too revolutionary; but after Professor Smith’s letter I 
am disposed to 1 ider this fear. In many ways the term inertia 
instead of reaction will do well; in some it will sound awkward, 
until repetition has made us accustomed to it. How will Professor 
Smith like to build mechanics on this foundation: ‘‘ The inertia of 
a body is equal to the resultant force acting on it, both in magni- 








tude and direction?’ I, at any rate, must have time to think it 
over. Let me say, however, that I never thought of proposing to 
— the term ‘‘ resistance ”—a very useful and easily understood 
word. 

I trust that “‘ A Girton Girl” has not taken to heart my rather 
It was written hastily, and now 
reads perhaps a trifle discourteously, for which I am sorry. 

And now let me try to settle my outstanding differences 
with ‘‘¢. 11.” He asks me whether, when there is no fric- 
tion, the whole of the resistance which a free body offers toa 
pushing agent is not—‘‘ motion,” he says; but he probably means 
**due to its rate of change of momentum.” If he accepts the 
phrase substituted, I answer ‘‘certainly.” Ihave never denied that 
force is equal to rate of change of momentum, or measured by rate 
of change of momentum. In fact, I call this the one law, the 
foundation of mechanics. What I objected to was the statement 
that force is rate of change of 
momentum. Perhaps, however, 
in: thefpresent connection, this is 
a mere subtlety, {and it will be 
clearer if I simply say that rate 
of change of momentum is fre- 
quently one of the forces in a 
balanced system. . 

He further asks me whether a 
cart pulls back the horse as hard 
as the horse pulls forward the 
cart, and once more I answer 
** Yes, most undoubtedly.” But 
if he had asked whether the 
cart was pulled back as hard as it 
was pulled forward, I should 
have said “‘ certainly not, unless 
it be going at a constant speed.” 
At starting, the horse is straining 
forward with a force greater than 
what the cart feels—obviously 
because he has to start himself 
as well as the cart; also, the 
cart is pulled forward harder 
= than friction, &c., pulls it back; 
= but the pull of horse on cart and 
— of cart on horse are always 

saa equal, neglecting the mass of the 
a traces, and the two equal forces 
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‘ constitute the stress in the 





for “steam hammers and pile-driving machinery.” The patent is | 
dated 5th January, 1854, No. 25, and is of course open to the | 
inspection of any one. The patent specifies that the ram or | 
hammer bar is made in one piece with the piston, either a solid | 
forging or hollow casting ; it is of large diameter, flat on the sides, | 
and the hammer face does not project over the side of the ram; | 
in, fact, it is almost identical with that now illustrated by Messrs, 
Dick and Stevenson. For the convenience of those who may he in- 
terested in the matter, and who may not be able to refer to the 
patent specification, we send a tracing taken from the original 
drawing, from which the first Rigby hammer was made. The 
drawing is dated 4th February, 1854, and the hammer made was 
a 20 cwt. 

It will be seen that the piston ram is large in diameter—as in 
Pick and Stevenson’s, nearly the diameter of the cylinder—it is 


said traces. The mistake which 
‘“*, TI.” makes when he wrongly says that such a stress cannot 
start a cart, consists in thinking of the cart’s pull back as a force 
exerted on itself. He denies this I know, but if he will do me the 
favour seriously to consider whether there be any truth in this 
statement of mine or not, I have hopes of the result. 

Finally, he sets me two very easy puzzles—one concerning 
a thrown-up stone at its highest point, the other about two 
“young men” and a plank on rollers. His first puzzle is 
caused by confusing rest with equilibrium. Rest means no 
velocity; equilibrium means no acceleration. It is quite possible 


for a body to be in equilibrium without being at rest—c.g., a body 
obeying first law of motion; it is also quite possible for a body to 

‘, II.’s” stone at the 
Because the stone is at rest, ‘&, T1.”, jumps 
no force is acting on it, and that is_has no 


be at rest without being in equilibrium—c.g., 
top of its ee. 
to the conclusion that 





acceleration. This is a simple, bald mistake; and if ‘*®, IT.” is 
unwilling to admit it as such, I cannot help him. A correction of 
this mistake is not at all contradictory of his views on gravity, 
which are not greatly out of accord with my own, At the same 
time I can assure him that his statements about a stone pushing 
itself up, supporting itself against gravity, and so on, are utterly 
and seriously wrong; and that all through this long paragraph he 
is plunging head and ears into the mistake which in his second 
paragraph he strongly disclaimed: that, viz., about ‘a truck 
resisting its own motion.” 

Concerning the tug of war carried out on a movable plank, 
**, TI.” does not commit himself as to what would oaqpen in this 
case; I m1 pom he thinks he knows, but I doubt it. The experi- 
ment would serve to confirm my explanation, if confirmation were 
necessary. The free plank, not being able to have two unequal 
forces applied to it without motion, will of course move forward 
directly the ‘‘ strong young man” overpowers the ‘‘ weak young 
man,” and will fly from under their feet. Outver J, Lovage. 

May 23rd, 


Srr,—The passage in ‘‘, II,’s” letter, page 407, commencing, 
“According to Newton, a stone pushes up against the action of 
gravity just as much as gravity pushes down upon it,” &c., is most 
astonishing. Two bodies, and only two, must be involved in any 
application of Newton’s third law; thus, either ‘‘ gravity” or the 
“action of gravity” must be the second body. If ‘‘ gravity,” we 
have a body—the stone—pushing up against an action. If the 
“action of gravity,” then this body is the action of something else. 
I leave ‘*®, TI,” to tell us which is the body. Perhaps I may be 
allowed to state that even in the theory of gravity “, TI.” 
has hinted at, the earth, so far as we are concerned, plays 
a most important part; and it is just possible that a believer 
in the production of motion by force, and action at a dis- 
tance, in the case of gravity would have said :—‘‘ According to 
Newton’s third law, the action of the stone on the earth is equal 
and opposite to the reaction of the earth on the stone ; that is, the 
stone pulls the earth upwards with a force equal to that with 
which the earth pulls the stone downwards.” It would appear as 
though two forces were concerned from the above statement ; 
such is not the case, there is but one which at the same time urges 
the stone towards the earth and the earth towards the stone. If 
anyone prefers to consider the two parts which constitute this 
duality Ecos, as two forces, he may do so, provided he always 
considers them to act on separate portions of matter, thus it is im- 
possible for them to be in equilibrium, i.e.. to balance. 

Newton's third law deals with these parts, and as they are equal 
and opposite, ‘*, TI.” assumes, wrongly, that they must balance ; 
he does not notice that they act on different bodies. By this 
assumption he easily shows that ‘‘ force cannot by any possibility 
produce motion,” a statement emphatically contradicted by Newton, 
qualitatively in the first law, quantitatively in the second, and 
both qualitatively and quantitatively in an illustration to the third. 
I quote a translation. ‘‘If a body strike on another body, and by 
its force change the momentum of the latter body inany way what- 
ever, its own momentum will in turn undergo an equal change in a 
contrary direction from the force of the latter body, in consequence 
of the equality of the mutual pressure. By these actions equal 
changes are produced, not in the velocities, but in the momenta, 
i.e., in bodies otherwise free to move. The changes of velocities, 
which also take place in opposite directions, are reciprocally propor- 
tional to the masses, because the ta are changed —.. 

If “‘ ®, 11.” should see fit to alter his statement respecting force 
to ** Probably force is either a condition or mode of motion,” and 
at the same time—noticing that the conditions of equilibrium of 
bodies are not given by the third law—use a little more care in 
applying the third law, he would take up a position very difficult 
to attack. 

Professor Lodge’s eagerness to administer instruction has led him 
into error. He has not understood my “objection,” and he has 
credited me with a statement made by Clerk-Maxwell, which I 
restated; but as he admits that my use of the word inertia, though 
possibly not the popular use, is strictly correct, I will say no more 
on this subject. E, LOUSLEY, 

Dublin, May 26th. 


S1r,—“ A Girton Girl” writes like a philosopher and a lady—a 
rare combination, and like the diamond, valuable not alone for its 
rarity but for its beauty. Indeed, no experience that I have had 
in discussion can at all compare with the pleasure it gives me to 
cross swords with such a foe—a foe, too, who is, I think, within an 
ace of coming over to my side, for she is not steeped to the lips in 
the scientific lore which passes muster with the normal student as 
sound knowledge. She is evidently open to conviction, and 
although it may be a difficult thing to convince her, I do not by 
any means despair of success. 

My first duty is to answer ‘‘ A Girton Girl's” question, ‘‘ Can 
Force do work?’ I reply, certainly not, using the word in the 
sense in which I invariably use it, namely, as effort. Indeed, I 
think that most teachers of Dynamics implicitly, if not explicitly, 
admit this, because they hold that itis not the force, but the thing 
exerting the force, which does the work. As to what is the use of 
force unless it does work I am quite unable to say. Josh Billings 
says, ‘I never kud see tke use of black snaiks,” and as regards 
Force, I am content to be no wiser than Josh Billings. 

Concerning other points raised by “‘ A Girton Girl,” I fancy that 
they are to a large extent answered already by my reply to Dr. 
“pe Ae on page 407. What takes place when ‘A Girton Girl” 
pulls or pushes a truck remains for consideration. Surely I need 
not tell a student of Berkeley that it is easy to confound sensations 
with things. She never saw a trunk in her life; all that she sees 
is the image of a trunk on her retina. In the same way, what she 
feels when she pushes or pulls is not the push or pull, but the 
cause of the push or pull; and I am now about to call, not only the 
attention of ‘‘ A Girton Girl,” but that of your readers, to a singular 
circumstance connected with physical effort to which, so far as I 
am aware, no thoroughly plete and petent reference has 
ever been made by either the engineer or the physiologist. It is that 
muscular work may be done and nervous energy expended without 
the production of any external work whatever. us, when ‘‘ A 
Girton Girl” pulls at a heavy trunk, she makes herself tired and 
hot, without moving the box. If a locomotive were to pull unsuc- 
cessfully at a heavy train, it would lose no steam and consume no 
fuel. It would make no difference to the engine whether it were 
chained to a tree, and full steam turned on, or suffered to stand 
unchained with steam turned off; but this is not the case with 
manifestations of vital energy. The fatigue is just the same 
whether work is done or not; and this is one reason why SA 
Girton Girl” associates force—that is to say, pushing or pulling 
—With work. One explanation among many of the woh sar of 
muscular energy is that it is due to the rapidly repeated discharge 
of currents of electricity, explosively, so to speak, through the 
muscle. Now, I do not for one moment say that this theory is 
true; but it nevertheless serves to explain what occurs—that 
is to say, the discharges take place, but they only result in making 
the muscle tense; but the fatigue experienced is due, not to the 
tension of the muscle, but to the discharges of electrical energy. 
To put this in another form, if we suppose that a locomotive 
attached to a heavy train is unable to move it, but that instead it 
slips its wheels round on the rails, then steam will be used and 
fuel burned just as though the train weredrawn. But ‘‘A Girton 
Girl” in referring to the movement of a trunk is wandering a little, 
for the thing opposing her efforts is not the mass of the trunk, but 
the friction between it and the floor. Mount the trunk on wheels 
and its resistance would be so small that ‘‘ A Girton Girl” nee 
not either overheat herself or get cross. Furthermore, I never 
said for a moment that there was no such thing as effort connected 
with motion. On the contrary, I assert that there is always a 
stress set up when motion is communicated to boxes, or trains, or 
garden rollers, or stones, or little birds knocked off twigs. 
course, I do not deny that a stone or @ ball thrown through the 
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air can do work; nay, more, it cannot possibly help doing work. 
Until it can part with its motion to something else it must, in the 
nature of things, and use there is no other alternative, go on, 
like Mynheer van Dunk with the cork leg, for ever. This is to eay, 
that a thing moving must go on moving until it stops, but it cannot 
stop until it has transferred its motion to something else. This 
is the whole doctrine of the conservation of energy in a nutshell, 
only Ialways writeit ‘‘conservation of motion,” for motion is energy, 
and energy is nothing else than motion. Will ‘‘A Girton Girl” 
try for herself—pace Dr. Lodge—and see how beautifully simple 
this basis is for all calculations and dealings with the conservation 
of energy. ‘Take, for instance, that ignis fatwus, perpetual motion. 
A man may go on for ever deceiving himself with some notion that 
energy may be created or stolen; but let him once understand that 
he cannot get motion unless something else previously moving 
stops or loses some of its motion, and it is almost impossible for 
him to deceive himself further, Again, see how this view kills at 
once the whole theory of attraction. We know that a keeper can- 
not move toward the magnet unless something else previously in 
motion parts with some of its motion to move it. What explana- 
tion can the doctrine that force causes motion give of such pheno- 
mena’ Not one that is not flatly opposed to the conservation 
of energy, and forcibly denounced by the great master, Sir Isaac 
Newton. 

Before I conclude, I would like to ask ‘‘ A Girton Girl” what 
would she say if I were to give her an instance of a body acquirin 
accelerated velocity while no force—effort—atallisactingonit? Wil 
such a fact not go some way to convince her that force is not the 
cause of motion? We have not far to search for the phenomenon 
in question, When a heavy body drops freely it ceases to have 
weight. In other words, gravity exerts no push on it, The most 
delicate spring balance fails to detect the least token of weight 
in a body falling and acquiring a at the rate of 
32ft. per second. That is to say, work is being done, and yet 
not the slightest trace of effort in the shape of downward _ 
can be detected. Can it be said in this case that force is doing 
work? The work is done and yet there is no force in opera- 
tion. This is not the place or the time to draw a mathematical 
deduction of the nature of gravity from this phenomenon. Has 
**A Girton Girl” ever before heard of work being accumulated 
without effort? I think not, because this aspect of the action of 
gravity has never been even hinted at by any writer on Dynamics, 
at least by any writer whose books I have read, On the contrary, 
the student is always told that the force, that is to say, the effort 
of gravity, accelerates the falling body. Yet it is not only a 
mathematical truth, but a truth which admits of experimental 
verification, that no force of any kind acts on a body falling freely 
in vacuuo, The body under such conditions possesses mass, 
but not weight. Why should such truths as these be kept from 
the student’ 

May I conclude with one question, Has ‘‘A Girton Girl” ever 
met with an example of force to which motion was not directly 
antecedent? , 11, 

London, May 25th. 

Sir,— , 11,” forgets to say whether the chalk line is to be on 
the floor of the class-room or on the plank in his new tug of war. 
One has tried a similar experiment in landing from a small boat, 
and not always escaped dry shod, and I fear the strong young man 
risks a bad back fall. But is it not true that the disputants should 
distinguish clearly between conundrums intended to fog Dr. Lodge, 
and more serious matters, or we shall be having Achilles and the 
tortoise and all the rest of the logic-book fallacies brought out to 
waste the time and confuse the thoughts of Girton Girls and many 
others besides your obedient servant y, A. S, Benson, 

23, Young-street, Kensington, W., May 26th. 





INDIAN PUBLIC WORKS DEPARTMENT. 

Sir,—With reference to your issue of 20th February last, and a 
letter therein from a Mr. John I. de Johgh, C.E., that gentleman 
will be surprised to hear that there are Government colleges for train- 
ing civil engineers in India; and besides men who have passed from 
those colleges, there are others who have worked out here before 
joining the Public Works Department. All these men joined the 
Public Works Department as Civil Engineers, and from living a 
certain time in India before joining, know the language, manners, 
and customs of the natives. But your correspondent will be 
greatly surprised to learn that for the very reason of having been 
appointed in India, the prospects of these same men are much 
worse than those nominated in England. In fact, the very fact of 
having been appointed out here by the Viceroy—the Queen’s repre- 
sentative—and not by the Secretary of State for India, utterly 
damns one regarding pension and in some instances furlough, 
besides favours regarding service, &c, The pay is the same, I grant. 
The men are supposed to be equal in ability, worth, &., but 
because they were not appointed in England they receive less 
favourable rules. On the ne of it, it is an absurd anomaly, which 
we are trying hard to get abolished, and sincerely hope to. 

Unity, 





THE RATIO OF CONTRACTION OF AREA TO ELONGATION IN 
TESTED BARS, 

Srr,—In recording the results of tests of material it is now 
common to record the percentagé of contraction of area and the 
percentage of elongation as figures valuable in deciding on the 
quality of the material tested. No one, I suppose, has any clear 
notion of the relation of these two quantities, and as Mr. Hackney 
has already pointed out, there are often extremely wide discrepan- 
cies between the two percentages. For instance, from the experi- 
ments on steel made for a Committee of the Institute of Civil 
Engineers, on precisely similar bars, we get :— 








Contraction of area 








No. of bar. | per cent. | Elongation per cent. 
923 | 46°6 118 
943 | 82°0 10°6 
1255 42°3 19°0 
1275 84°3 | 18°8 








Where there is not only no agreement in the amount of the per- 
centage, but no correspondence in the way in which the percentages 
vary for different bars. 

While considering that in such materials as wrought iron and 
steel the bar becomes nearly or quite plastic near the point of 
fracture before breaking, it po tial to me to work out the relation 
between the contraction of area and elongation of a plastic bar, 
and to compare this with results already obtained. 

Suppose that in the deformation of a plastic bar the volume does 
not change. Let / be the initial length and d the initial diameter 
of a bar which, when plastically elongated, has the length J + A 
and the diameter d - 5, 

From the constancy of volume we get— 


* Nia" (a—38 
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Now the contraction of area is— 
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So that, for a perfectly plastic material, the percentage of contrac- 
tion of area is not proportional to the percentage of elongation 
calculated on the original length of the bar, but to the percentage 
of elongation calculated on the stretched length of har, — 








Further, if a correspondence between the percentage of elonga- 
tion and the percentage of contraction of area is to be found, the 
elongation must be measured on the very short length of bar which 
reaches a plastic, or nearly plastic, condition during the test. 

Now a very exact experimental verification of the formula above 
in tension experiments on iron or steel is not to be expected, even 
if, as I suppose, these materials become plastic before fracture ; for 
in general the elongation is not measured on a short enough length 
in the neighbourhood of the fracture, and from want of homogeneous- 
ness in the material the length in which the elongation is measured, 
does not remain cylindrical. Besides this, both the exact mea- 
surement of the contraction of area and of the elongation, in a 
short length, are attended by difficulties. Nevertheless, an 
approximate check can be obtained from those experiments in 
which the ultimate elongation in a length of lin. or 2in. near the 
point of fracture happens to have been recorded. 

From the Report of the committee of the Institute of Civil 
Engineers, 1868, Tables A, B, C, D, it is possible to get the elon- 
gation in lin. or 2in. lengths of the bar, and also the contraction 
of area. The following table gives the comparison for seventeen 
exactly similar bars of rolled and hammered steel :— 














| | Contraction Elongation 
Number of Length, | Original area | Stretched length 
Material. be inches, wo a 

a I+a 

Bessemer steel 943 2 *32 *22 
is 1104 2 °B5 "81 

” 1285 1 “44 °35 

” 1028 1 “58 “34 

xo 1174 2 “56 +86 

” 1305 1 37 *30 

Wi 923 1 47 "85 

” 1028 1 *59 “42 

o 1184 2 *44 °32 

ze 1595 2 “41 °2o7 

i 1275 2 "84 “OT 

oh 1255 1 “42 “30 

ed 1265 2 “09 09 
Crucible steel .. 573 1 44 *29 
a 1078 1 °37 *25 

9 1'47 1 *fi4 “40 

Me | 1068 2 03 “03 

Here the agreement is perhaps as close as could be expected, the 


numbers rising and falling together, and the contraction calculated 
from the elongation in one or two inches being generally three- 
quarters of the actual contraction at the point of fracture. This 
ratio three-quarters may be called the coefficient of form for this 
material, 

The following results for ordinary qualities of iron are from 
some measurements of my own, on bars of very different qualities 
and dimensions, 





Length. w A 





Material. — 
in. ro} “+a 
Iron bar 2 24 *20 
PA 2 “78 *20 
” ee 2 °42 °*27 
Angle iron .. 2 15 “15 
a 1 "19 +23 
- ae 1 “08 +12 
Iron plate 2 *02 03 
” oe 2 12 éf 
Steel plate .. 2 39 29 
Delta metal .. 2 “09 07 
” ae 2 27 °32 


Where, again, the agreement is probably as close as the nature 
of the measurements permits. Of course, if for w could be sub- 
stituted, not the contraction at fracture, but the mean contraction 
in the lin. or 2in. measured, the agreement ought to be exact. The 
calculation shows that the error of assuming the contraction at 
fracture to be the mean contraction in lin. or 2in. length is not 

eat. 

The following results are calculated from data given by Prof. 
Kennedy in the discussion on Mr. Hackney’s paper—1884 :— 











| 
@ A 
Materi: | a 
— fo T+A 

Good iron mal 15 13 
e, I “24 ‘17 

a | 21 “22 

os “26 19 

a 35 “25 

” | “ai “09 

es a *26 22 

” | 10 “07 
Iron plate ee ee ee “09 05 
“a wa’ as. Conadddarmuay Eaiea *H1 “08 

ie is: ee “Ga shel cae eae ae “st 19 

” = 19 Vi 
Basic steel .. “51 | “Sl 


The elongations were measured in 2in. of length. All the dis- 
crepancies, except those which may be due to errors of mea- 
surement, show that for the most ductile materials 2in., and even 
lin. is a greater length than corresponds to the final yielding, so 
that the ratio a4 is smaller than it would be if measured on 
a shorter length of bar. 

The agreement, however, is close enough to show what the con- 
traction of area really means. It is the measure of the amount of 
purely plastic yielding, after the stress has reached the pressure of 
fluidity. It seems also clear what is the relation between the per- 
centage contraction and percentage elongation. 


Central Institute, May 25th. W. C, Unwin. 





RAWORTH’S FRICTION GEAR. 


Si1r,—In your description of the Raworth friction driving gear 
for dynamos exhibited by us at the Inventions Exhibition, we 
notice you raise a question about the wear of the paper surface of 
the friction pulley on the dynamo spindle. We beg to say that, 
i no wear takes place there, as is proved by the great 
ength of time some of these gears have been running without any 
repairs. We may here mention that one of these plants, driving a 
300-light Siemens machine—S D—recently made a continuous run 
of one month, at the end of which period both engine, driving gear, 
and dynamo were in as good a state as when started; and when 
we saw it some time after, we were informed that the engine 
brasses had not been touched since the run, the engine still running 
quite silently. Browett, LINDLEY, AND Co. 

Sandon Engine Works, Salford, May 25th. 





STRAIN DIAGRAMS, 


Sir,—Being interested in the question of strain diagrams, you 
will perhaps allow me to adda few remarks in continuation of 
Professor Unwin’s contribution to your last issue. 

In the first place, it may be well to draw attention to the fact 
that it makes no difference whether the extension curve be plotted 
with extension absciss and load ordinates or conversely. In both 
cases wearrive at the same plane curve, as can easily be seen by refer- 
ring to the annexed figure, merely illustrative, where the curve 
OA,B,b the duplicate of O A B when folded upon the axis OS 
of extensions asa hinge. Similarly, by turning O C over O Pasa 
hinge, we obtain the copy of the compression curve as given by 
Professor Unwin in the right quadrant, with the difference that 
his compression curves are concave, though so steep as to require 
very little tilting to make them convex. The curve O A B is of the 
kind described by Professor Unwin, being plotted with load 
ordinates; whereas the copy O A; B;, locked at from the direction 








of the arrow, is the ordinary extension curve plotted with load 
abscissze. The curve only changes with the relative dimensions of 
the scales chosen for load and length. : 
The novelty, however, is what Professor Unwin terms the plastic 
stage of the experiment; and it is this part of his letter which I 
find difficult to reconcile with previous ideas. I must therefore be 
pardoned for being so sceptical as to question whether the plastic 
period forms, in the strict sense of the term, a proper continuation 
of the experimental or elastic stage preceding it. Ican best explain 
my meaning by using mathematical expressions. Let us first take 
the extension curve O A B on the right of the figure. From O to 
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A the curve is a straight line: that is, to every increment d P of 

load there corresponds a re increment ds of length. 

In plainer terms, load and extension vary in the constant ratio 

o = tan, 9. During this period the increase of length in the 
8 


specimen takes place at a constant rate, which, for the want of a 
better term, we may call the velocity of extension; then we have 


s = vt, and if c be the rate of addition of load, or the rate at 


which the saddle weight is run out, 
dP dP ds 
dt ds dt 
where v and tan. @ are constant within the limits of the period 
taken. Beyond these limits the case is totally different, for here 


= v, tan, 0 


eer 
we meet with accelerated extension, so that s = 4 ft? and d “4 = 
tan. 6; — = tan. 6,, &. Wherefore— 
85 


dP, _ dP, 415 — ten. 6 t= 11. tan. 6, 
dt ds, dt ich . ' 
But, since d P = d P; = d Ps, we have— 
ds. tan. 6=d 8; tan, 4, 
1; tan. 6; = v tan. 6, 
dP _ dP, 
dt dt* 
In order, therefore, that the experiment may not lose cast, we 


must have a or the rate of addition of load, constant both in 


magnitude and sign. This holds with equal force in the case 
and ‘ ; are concurrently negative, 


and therefore— 
which leads to 


of compression, for then 7. 


leaving dP a constant and positive quantity. 


dt 

But what takes place in the plastic stage? Here, if I interpret 
Professor Unwin aright, d P becomes either actually or implicitly 
negative ; that is, either the load is gradually eased off so as to 
prolong the life of the specimen, or—which comes to the same 
thing—the reduced load is found by the formula for plastic exten- 
sion; otherwise autograpbically determined. Meanwhile ds 
remains positive; the bar still elongates. In the plastic stage, 


therefore, ye is either actually or implicitly negative, proving that 


the continuity of the experimént has been broken. From this point 
of view, the plastic stage does not form a proper continuation of 
the previous elastic period. It is, in fact, a new experiment, 
beginning definitely at what Professor Unwin appropriately terms 
the limit of plasticity. Nevertheless, we must admit that the plastic 
condition of the metal is being prepared and foreshadowed in the 
second or imperfect stage of elasticity, tending to alter and destroy 
the complexion of that period, as made manifest in the rounded- 
ness of the curve. ‘ : 

I should also like to point out that the plastic curve is of a very 
singular form, being, relatively speaking, a compression curve, 
differing probably in most cases from an ordinary compression 
curve in the sign of its curvature. I am inclined to think, although 
Professor Unwin’s curves do not bear out my views, that the com- 
pression curve should be convex, and the extension curve 
concave, to the axis of extension. Abstract reasoning, now- 
ever, must yield precedence to actual experiments, where 
these have been conducted with requisite care and skill and 
are not in open contradiction to accepted principles. From time 
out of mind writers on the subject have insisted chiefly upon the 
unbroken and steady addition of load at a constant rate, the 
absence of jerks, and the rest. It is, however, open to legitimate 
doubt whether slight changes in the rate of addition of load 
would have as disastrous an effect upon the character of a test asa 
sudden leap from positive to negative increments of load, which is 
precisely what either actually or implicitly takes place in the 
plastic stage. It will be granted that so long as the load and 
extensions simultaneously increase, though it may be at different 
rates, the phenomenon of elastic extension is predominant ; when, 
however, the curve turns or runs parallel to the axis of extensions, 
the two phenomena are manifest in equal degree ; but when the 
curve begins to plunge towards the axis, plasticity obtains, and 
we might therefore call this the plastic stage of the experiment, 
I must in consequence enter a feeble protest against applying the 
term “ plastic ” to a portion of the curve, in which elasticity and 
plasticity coexist, but where nevertheless elasticity prevails. 

May 27th. R. H. G 








THE HEBERLEIN BRAKE, , 
Srr,—In your last issue, page 408, it is stated that the Heberlein 
brake on the Colne Valley Railway fulfils the well-known condi- 
tions of the Board of Trade. Information which has to-day been 
sent tome from that railway leads me to ask for some further 
details on the subject. An efficient automatic continuous brake is 
one which is fitted to the wheels of the engine, tender, and every 
vehicle, and it must apply itself and remain “on” even if the 
engine and every vehicle become separated. I should therefore 
like to know if the Heberlein brake does or does not comply with 
these requirements ? CLEMENT E. STRETTON. 
Leicester, May 26th. 








ST. HELEN’S WATERWORKS, KNOWSLEY. ; 
On page 416 we publish engravings of the Knowsley pumping 
station of the St. Helen’s Water Supply Works, which is now 
in course of construction from the designs of Mr. D. M. F. 

Gaskin, M.I.C.E. We shall give further illustrations an 

description in another impression. . 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Henry J. Loch, engineer, to 
the Asia; and Robert K. Herbert, acting assistant engineer, to the 
Hercules, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS —Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoLp and Co., Booksellers. 

LEIPSIC,—A. TwieTMeyER, Book: , 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 


————>—_————————— 
TO CORRESPONDENTS. 


*," All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. Nv notice whatever will be taken of anonymous 
communications, 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be —_ by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

R. P. D.—Sheath the cable with iron wire like a telegraph cable. 

Enoineer.—-There is at present no book published on the gas engine which 
will give you the information you require, Mr. J. Emerson Dowson, of 
8, Great Queen-street, 8.W., could give you information concerning the use 
_~ Dowson gas apparatus, a 

R. E.— You can not only gront a licence for the working of a sealed patent, 
but you can bind yourself to grant licences for all improvements you may 
patent referring to the same invention. Asa man may manufacture with 
comparative safety under a provisional protection, you can grant a licence. 
Bverything on the way in which the agreement is drawn up. As to 
selling or assigning a patent, you cannot sell or assign what you have 
not got, but you can sell or assign such rights as you may possess under a 
provisional specification. Consult a solicitor. 








ASBESTOS MACHINERY. 
(To the Bditor of The Engineer.) 
Srr,—Will any of your readers inform me of some firm who are 
makers of machinery for making asbestos rock into clo ee, 4 





TIN BOXES. 
(To the Bditor of The Engineer.) 

§Srr,—Can any reader inform me where I can get small tin boxes 
stamped out by machinery? The tin-plate workers here to whom I have 
— —— they are not made in England, but in Germany. 
erts, May 26th. A. W. 





SUBSCRIPTIONS. 

Tue EnoIneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance):— 

Half-yearly (including double et oo «o «0 He & 
Yearly (including two double numbers)... .. .. £1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum will 


be made. Tue ENGINEER is registered for transmission 

Cloth cases for binding Tuk ENOINEER Volume, price 2s. 6d. each, 

A complete set of Tuk Enaineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tot ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, 
Columbia, British Guiana, Canada, —_ of Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wal 


es, New Zealand, 
West it of Africa, West 


Belgium, Brazil, British 


Roumania, Switzerland, Tasmania, Turkey, United States 
Indies, Cyprus, £1 16s, China, Japan, 
India, £2 0s. 6d. 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili t1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements 0) four lines and under is three shillings, 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings 
sii advertisements from the country must be accompanied by a Post-office 

in payment, Alternate advertisements will be inserted with all 
tical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
per are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tar EnoIneeR, 163, Strand. 
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MEETINGS NEXT WEEK. 
Tae Institution oF Civit Enoineers.—Tuesday, June 2nd, at 8 p.m.: 
ual general meeting, under revised bye-laws, to ve the report of 
the Council, and to elect the Council for the ensuing ~~. Friday, June 
5th, from 9 to 12 p.m.: The President’s conversazione in the International 
Inventions Exhibition, by permission of the Executive Council. 

Society or Enoineers.—Monday, June lst, at 7.30 — A paper will 
be read ‘On Portland Cement,” by Mr. Henry Faija, opuiaatbel potube 
of which are as follows:—The relation of the —— of fineness and 
weight ; self-contradictory and vaguely worded specifications; the 
objects of testing; details and practical working of a cement test ; form 
of specificati ded; some German chemical tests. 

ENGINEERING Society, K1xo's CoLtecr, Lonpon.—Thursday, June 4th, 
at 4 p.m.: Paper to be read by Mr. Adams ‘‘ On Incandescent Lamps.” 
.m.: Ballot for the 

oid Naphthaline 


EF 





CuHemMIcaL NocreTy.—Thursday, June 4th, at 8 
election of Fellows, ‘On the Constitution of the 
Derivatives," by Professor Meldola, 








DEATH. 
On the 20th May, at 56, Lansdowne-road, Notting-hill, Perzr Witu1am 
Barvow, F.R.S., Mem. Inst. C.E., aged 76 years, elder son of the late 
Professor Barlow, F.R.8. 
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LEAD IN STEAM ENGINES, 


WE have received a letter from Mr. S. Yokoi, of Tokio, 
Japan, which we have not space to print. This letter, 
however, raises a question concerning which a considerable 
diversity of practice obtains among engineers; and it is, 
therefore, worth while to deal here with the points raised, 
not only for the benefit of our Japanese correspondent, 
but of many other readers of Tue Enainerr. It ap 
that Mr. Yokoi has read a passage in the “Journal” of 
the Franklin Institute which criticises a statement made 
in Forney’s “Catechism of the Locomotive.” Mr. Forney 
advocated lead. The writer in the Franklin Institute 
“Journal” says of this, among other things: “ The original 
statement, made by good English authority about the years 
1830 to 1835, has held its place in all text-books of succeed- 
ing dates, has gone to misinform German students on 





its travels, and has come to America translated to impart 
error here. As a general assertion, it may be correct that 
‘it is essential to ensure good action of the steam that the 
maximum cylinder pressure shall be attained at the very 
commencement of the stroke,’ but as applied to a runnin 

engine it is altogether erroneous. for easy motion o 
an engine, the prevention of shock, and relief of bear- 
i rom excessive pressure and subsequent friction 
and loss of power, it is desirable that as the piston 
approaches the end of its stroke, the exhaust shall 
have been closed, so as to form a cushion that will 
absorb the momentum of the reciprocating 

and relieve the pressure on the slide valve at its time of 
opening; and the back pressure will then be just that 
needed to give to the moving parts their proper velocity in 
the other direction. And then, after the centre is well passed, 
the pressure of steam should be slowly admitted, reaching 
a maximum not earlier, perhaps, for high-pressure non- 
condensing engines, than one-fifteenth or one-twelfth of 
the motion of the crank, while the cut-off should be 
effected, both fur good action of the steam and for the 
good action of the engine, instantaneously. It may be 
possible, with small sizes of ports and inadequate cross 
areas, or great length of passages, that steam cannot follow 
a piston at high speeds; but such possibility exists only 
with improper proportions for high speeds, and should 
not be remedied by lead.” 

Our more practical readers will not be slow to see here 
a curious mixture of truth and error. Mr. Yokoi was, it 
seems, fairly content to believe that the statement was not 
to be taken literally until he read Mr. Rich’s paper on 
“ Pumping oy soapy read before the Institution of Civil 
Engineers not long since. The objection Mr. Yokoi sees 
to a quick admission of steam is that pressure is exerted 
on the crank pin before it has passed the dead point. He 
writes :—“ But what will be the effect of sudden supply of 
steam before the engine has completed its stroke? Recently, 
in the paper read last year on ‘The Pumping Engine’ by 
Rich, and in the following discussion, it was often spoken 
of the advantage of the caer beams and of heavy piston 
to neutralise the initial elastic blow of steam, so as to avoid 
the shocks otherwise experienced in the working parts. 
The none 4 of lead Sedation the advantage of the least 
amount of reciprocating parts and the high authorities 
recommend the largest mass. No doubt, I think, these 
high authorities do not adopt the lead, in so s ing, but 
it may be accepted from these how great the initial shock 
of the steam admission is; and then it seems curious to 
apply such a shock to a system of linkwork in opposition 
to its easy action.” 

In good engine grew the exhaust is always closed at 
such a point in the stroke that steam shall accumulate 
behind the piston, and act as a cushion to retard the 
advancing piston. The point at which the exhaust port is 
to close varies with the controlling conditions. Broadly 
speaking, the larger the number of revolutions per minute 
made by the engine, the greater ought to be the amount 
of compression. It is generally laid down that compres- 
sion should be determined by the piston speed, but this is 
only partly true. We have to consider not alone the speed 
of the piston, but the space of time available for bringing 
it to rest. For example, an engine with a 6ft. stroke 
makes 60 revolutions per minute. The average piston- 
speed is therefore 720ft. ps minute, and as the piston is 
stopped twice and s twice in each revolution, we have 
120 stoppages to provide for, or two per second; and as the 
piston is stopping from the moment it has made half a 
stroke, we may say that the time available for each 
stoppage is the 120th part of a minute. Now let us take 
the case of an engine with a stroke of Ilft., making 
300 revolutions per minute. We have a piston speed of 
600ft. per minute, but the stoppage must be effected in 
the 600th part of a minute, and the resistance necessary to 
take the — out = ve = in 9 time — be much 
greater in the case of the high s an of the slows 
engine, other thin ilar a ney To make this i 
let us su that in each case the piston weighs 
1000 Ib. i e maximum velocity of the piston, making no 
allowance for the obliquity of the connecting rod, will be 
that of the crank pin at half stroke, because during 
one revolution the piston describes twice the diameter of 
the crank pin path, while the pin describes the circumfer- 
ence, and for a very minute time about the middle of the 
stroke the piston moves at the same rate as the crank pin. 
Omitting fractions, the velocity of the crank pin, the crank 
being 3ft. long and making 60 revolutions per minute, 
will be 1130ft. per minute, or 18°8ft. per second and 


1000 x 186° .. asl foot-pounds stored in the piston 


at the moment it attains its maximum velocity. Now the 
number of foot pounds is accumulated 120 times per 
minute, and expended 120 times a minute; therefore, 
the whole work done during acceleration and that expended 
during retardation will be equal, and will be found by 
5521 x 120 
33,000 

in which a piston also weighing 1000 1b. makes 600ft. 
of piston per minute, or 942ft. maximum, or 15°7ft. 
“72 

per second, we have 100 xe = 3851 foot-pounds per 
minute, which has to be expended in one 600th part 
of a minute, which is equivalent to 600 x 3851 foot- 
pounds, or 70 horse-power. 
of power is expended in getting the piston into 
motion. It is not, of course, to be supposed for a moment 
that this is all dead loss. Nothing of the kind, because 
the work accumulated during the first half of the stroke is 
iven up during the latter half to the machinery driven 
bs the engine. In other words, the pressure on the crank 
pin is not that on the piston, the pressure on the crank 
pin being less than the gross effective pressure of the steam 
on the piston during the first half of the stroke, and 
greater tole the second half. There are limits, however, 
which must not be overste , and, broadly speaking, 
the lighter the parts of rapidly reciprocating machinery can 
be kept the better. Those who wish to pursue this matter 


= 20-horse power. Taking the second case, 


Precisely the same amount | 0} 





further, we would refer to Professor Osborne Reynolds’ ad- 
mirable papers on “ Limits to Speed,” in our 52nd and 53rd 
volumes, and Rigg’s “Treatise on the Steam Engine.” 
There are, it will be understood, three different ways in 
which the work stored in the piston, piston rod, and con- 
necting rod can be utilised during the latter half of the 
stroke. Firstly, we may cut off steam very early in the 
stroke, and so permit the latter half of the stroke to be 
completed by the momentum of the reciprocating parts; 
secondly, we may cushion by closing the exhaust early, in 
which case useful work is done, because the steam com- 
pressed does duty instead of fresh steam from the boiler; 
and thirdly, we may give lead and admit steam from 
the boiler, in which case useful work is done on it 
by slightly superheating it; but this is really the 
most wasteful way in which the work can be taken 
out of the reciprocating members of a steam engine, 
whilst the most economical consists in a happy combina- 
tion of an early cut-off—by which the gross effective pres- 
sure falls below the resistance during the last half of the 
stroke—with cushioning. The Creusot experiments, which 
were recently reported in our columns, show that cushion- 
ing is one of the best ible means of securing economy; 
but here it must not i denen that it is by no means 
easy to design an engine which shall combine in itself the 
conditions necessary to the adoption of the most favour 
able point of cut-off and of compression at one and the 
same time. Indeed, it is not too much to say that the 
investigation of this problem has up to the present fairly 
baffled every mathematician who has tackled it. It would 
be easy enough to do what is wanted if steam were a 
perfect gas, but it is not. Under the circumstances, far 
more rough-and-ready ways of attaining the end most 
wanted, namely, the production of a good diagram and the 
elimination of shocks, has compelled engineers to resort to 
lead, and this cannot possibly be dispensed with to 
advantage in quick running engines. In these last, unless 
there is a full pressure of steam in the piston at the begin- 
ning of the stroke, the crank has literally, and not by any 
figure of speech, to drag the piston away from the end of 
the cylinder, with, of course, jar and thump on the crank 
in. It is, however, utterly impossible to lay down any 
ard-and-fast rule concerning the amount of lead that 
ought to be given. It will vary not only for every engine, 
but with the conditions of pressure, &c., under which each 
engine is working. Noisy engines can be made to run 
silently, and silent engines can be made noisy by the lead. 
Broadly speaking, the more lead the better; but it must 
not be forgotten that cushioning can be made to do duty 
that lead cannot. Anyone can make a steam engine, but 
it requires a very skilful engineer to combine to the best 
advantage, lead, expansion and cushioning; and such 
sweeping condemnation of lead as that quoted by Mr. 
Yokoi is quite out of place in an intelligently-conducted 
journal, 


COMBUSTION UNDER PRESSURE, 


THE conditions determining the economical efficiency of 
steam boilers are so complex that they defy the theorist. 
It is quite possible to lay down certain premises and 
deduce from them that the efficiency of a steam generator 
cannot be ter than a given maximum, and this deduc- 
tion will be true; but it is quite impossible to say what is 
the minimum below which the efficiency of the boiler, 
expressed in terms of pounds of water evaporated by a 

und of coal, cannot fall. Between the worst and the 

t possible performance there is a wide tract, and it is 
in this tract that the engineer finds at once a field for his 
labours, and puzzles which he can only solve with difti- 
culty. At the present moment the improvement of the 
marine boiler is a prominent topic, of conversation at least, 
with marine engineers and shipowners. Hitherto it seems 
that in only one direction is economy being sought, 
namely, in the adoption of forced draught. We venture 
to think, however, that there are more ways than this in 
which the economic efficiency of boilers may be improved. 

There can be no doubt that the relative dimensions of 
grate surface, tube surface, and calorimeter area—that is 
to say, the cross section of the tubes—play a very im- 
_—— part in determining the efficiency of a boiler. 

umbers of instances of this may be cited. Not less 
important is a point to which little attention is paid, 
namely, the thickness of the fires. That is a matter left 
to the stokers, and settled without any reference to the 
peculiarities of the coal. Yet turning to the Wigan 
experiments made in 1867, we said that the reporters, 
Mr. Thomas Richardson, M.A., and Mr. Lavington 
Fletcher, say: “The thickness of the fuel on the grates 

proved to be an important element in the proper 
management of north-country coals. We have tried 9in., 
12in., and 14in. fires, and in all instances, whatever were 
the other conditions, the greater the thickness of the fires 
the more speed and power were obtained from the coals.” 
To illustrate this we may add that “Great 7ft.” coal with 
Qin. fires evaporated 9°779 lb. of water per pound of coal, 
at the rate of 48 cubic feet per hour, while the same coal 
with l4in. fires evaporated 10°494 1b. at the rate of 533 
cubic feet per hour. “Black rod yard,” with Qin. fires, 
evaporated 10°236 lb. at the rate of 44°74 cubic feet, and 
with 14in. fires, 11°057 Ib. at the rate of 45°36 cubic feet 
per hour. It is sometimes assumed that with a small 
grate a thick fire must be carried, or the required quan- 
tity of coal cannot be burned in a given time ; but this is 
ly partially true. However, it is usually the case in 
practice that the smaller the grate the heavier is the fire. 

Concerning calorimeter, there is reason to believe 
that it is often too large. We wish first, how- 
ever, to note an experiment made years ago in the 
United States by Isherwood to determine the effect 
of various calorimeters on the economic efficiency of a 
marine boiler. This investigation showed that when the 
area of tube opening—calorimeter—was in the ratio of 
1 to 11 of grate area, the boiler evaporated 8°57 lb. of 
water per pound of anthracite, but by reducing the calori- 
meter to ;4nd of the grate area the economic efficiency 
was increased by nearly 15 per cent., but the power of the 
boiler was greatly diminished, because even with the aid 
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of a steam jet not more than a little over 51b. of coal 
could be consumed per foot of grate per hour. It is to 
be regretted that the experiment was not pushed further 
with the aid of a fan. It appears, indeed, to be 
certain that the calorimeter which will best suit a 
natural draught is not that best adapted to a 
forced draught. For example, if the velocity with 
which the products of combustion are passed through 
the tubes be doubled, the quantity of air driven through 
the fire being doubled, no economic advantage can be 
gained, because the hot gas will not have time to part with 
its heat; and the proof that this is the case is supplied by 
the tremendous smoke-box temperatures, from 1100 deg. 
to 1300 deg., obtained when the forced blast is used. There 
is reason to think that a direct and considerable advantage 
can be gained by burning fuel under pressure. Why, is 
by no means clear. Apparently the proper method of 
working a boiler with forced blast is to obstruct the 
smoke-box end of the tubes with thick ferrules. The 
gases-would rush through these at a very high velocity, 
while in the rest of the tube their motion would be compara- 
tively slow, and some amount of whirling would be set up 
which would be highly advantageous. One of the great 
defects of the marine and locomotive boiler is that the 
products of combustion move in lines parallel with the 
tubes, whereas under all circumstances the greatest value 
is got out of heating surfaces when the hot gases strike 
them at right angles. In no case, however, can too 
much care be taken to break up the products of com- 
bustion and mix them, so that, as Beclet as shown, 
hot and cold layers may not be formed. The 
marine boiler is fairly well designed in this respect, 
because the combustion chamber serves as a mixing 
chamber before the gas enters the flues. There is 
reason to think, however, that a type of boiler much 
used in the United States, and in a modified form 
by Mr. Holt, of Liverpool, is better adapted for forced 
combustion than is the ordinary boiler. In the boiler we 
refer to the products of combustion first pass away to the 
combustion chamber through a number of tubes about 
12in, in diameter, the ordinary 34in. or 4in. tubes return- 
ing above them and the furnace in the ordinary way. It 
is held, we know, that, space for space, this boiler is not 
so powerful as the ordinary type, but it must not be for- 
gotten that one result of working with forced draught 
will be, other things being equal, to augment the absolute 
as well as the economic efliciency of steam generators; so 
that the objection just stated seems to fall to the ground. 

It is much to be desired that some competent firm shall 
carry out a series of experiments on the influence of the 
calorimeter, or, more exactly, on the value of combustion 
under pressure. There would, for example, be no difficulty 
in burning fuel under a pressure of 41b., or even 10 Ib., on 
the square inch. The conditions necessary are sufficiently 
powerful blowing machinery and a very small calorimeter, 
obtained by the use of annular stoppers or tompions in the 
tubes. Of course, we do not advocate the use of such air 
pressures as we have just named, at least without due 
inquiry, because there is some point beyond which the 
work spent in compressing the air would cost more than 
the advantage gained. The principal benefit to be 
obtained would, we believe, be perfect combustion. Mr. 
Otto has shown that in his gas engine he can explode mix- 
tures of gas and air so diluted that combustion could not 
be effected at atmospheric pressure. This is done by 
compressing the dilute mixture to about 30]b. on the 
square inch. At high furnace temperatures it is indis- 
putable that there is a strong tendency to dissocia- 
tion manifested, and this is probably one reason 
why much carbonic monoxide escapes unconsumed 
with an unusual waste of fuel. Burned under pressure, 
it is more than probable that the union of the gases 
would be more readily effected, and one most im- 
portant result would be no doubt that the total quantity 
of air admitted to the fire might be freely reduced. 
It is not indeed impossible that complete combusticn 
might be effected with as little as 15 lb. of air per pound 
of coal, instead of the 24 lb. or 25 lb. now found necessary. 
It may be laid down, however, that concerning the value of 
combustion under pressure for steam generation, we are 
quite in the dark; the only thing that can be said, as far as 
practice is concerned, being that all the indications are 
favourable in a high degree to the adoption of the system. 
Perhaps some of the engineers now interested in forced 
combustion will push their inquiries a little further. The 
cost of an experiment would be very small. An ordinary 
portable boiler with a closed ashpan, very thick ferrules 
in the smoke box ends of the tubes, a Root’s blower, and 
a tank to measure the water pumped into the boiler would 
suffice. For avery moderate outlay in this way a great 
deal of very valuable information might be obtained. 





THE BRENNAN TORPEDO. 


Tue English Government has finally purchased the Brennan 
torpedo. Mr. Brennan is a young Australian, and has succeeded 
in producing an extremely ingenious engine of war. Its principle 
is very simple. Inside the body of the torpedo are two reels, on 
which fine steel wire lines are wound. These reels communicate 
motion by their revolution to twin screws. The reels are caused 
to revolve by an engine on shore or on the man-of-war, which 
engine winds in the lines off the reels, and by running one or 
other reel a little faster than its fellow, the torpedo can be 
steered with accuracy, and it has actually performed journeys 
of 2000 yards, working in and out amongst the shipping, finally 
to be let go to strike the object aimed at while the wires are 
drawn in for further use. The operator stands on the top of 
a fort and directs the course by a wheel or lever, and the 
same thing could be done froma ship by the commander in the 
conning-tower. It is even practicable to stop the torpedo in 
full flight and send it on again. At first sight it might be 
supposed that the pull of the engine hauling on the wires would 
prevent the advance of the torpedo, but this is not the case. 
When a man rows a boat he pushes the boat back by the 
pressure of his feet on the stretcher, but the loom of the oar in 
his hand moves ata greater rate than the boat, and the virtual 
velocity or leverage thus gained causes the advance of the boat. 
In the same way, if the engine on shore winds in line at the 
rate of forty miles an hour while the boat advances at the rate 





of twenty miles an hour, the difference is available for her pro- 
pulsion. Experiments have for some time past been carried out 
to test the powers claimed for the new torpedo. The Admiralty 
granted to the inventor the use of a casemate on the upper tier 
at Garrison Point Fort, Sheerness, and a torpedo shop was 
erected outside the fort, with a tramway running down to the 
sea beach. With these advantages, and ample sea room in 
front, the preliminary trials have taken place, and the mechanism 
has been so far perfected as to admit of an official inspection, 
which has just taken place, and proved so satisfactory that the 
Admiralty have agreed to adopt the torpedo asa part of the 
national armament. 


DIFFERENTIAL RATES AND COST. 


As the question of the rates and charges on railways seems 
now likely to have a calmer consideration than that which it ob- 
tained a few months ago, it may be worth while to look at one 
fact which has a very considerable bearing upon it. A rough 
estimate of the cost of the railways has been made of several 
classes, and the following figures are obtained :—North-Eastern 
Railway, £32,000 per mile; Midland Railway, £48,000 per mile ; 
and Metropolitan Railway, £461,000 per mile. This is roughly 
the total cost per mile open down to a recent date. The figures 
will now slightly vary, but the proportionate cost of the three 
classes of lines will be substantially the same. It will be seen 
that there are included a line on which mineral traffic predomi- 
nates ; one which derives its revenue more equally from goods, 
minerals, and passengers ; and the little but costly Metropolitan, 
which is almost exclusively a passenger line. It is, at first, a 
corollary of the increased cost—the enormously increased cost 
—to say that there should be differential rates ; but a little 
examination will show that this is not a fair deduction. The 
most costly of these lines is the one which has, mile for mile, 
by far the largest traflic—indeed, the comparative cost is an 
indication usually of the density or otherwise of the population, 
and of the extent of the traffic that should flow into the railway 
coffers. It is thus by the law of compensation that the equal 
rates even on lines of different cost become fair, because the 
yield of the traffic should be such as to enable even the dearer 
line to pay a dividend as large in proportion as others that were 
cheaper made. Of course the position is altered when lines 
such as the North-Eastern are compared with others. The 
railway just named has been formed very largely by amalgama- 
tions, and buying up long lengths of line through districts that 
have increased their population much, its cost per mile is less 
apparently than that of others, But it will need to continue to 
improve the small lines, and to add branches to weld the system 
into a harmonious whole, and thus the relative cost of its line 
to that of the railways that have been made may be altered in 
a few years. 


TESTS OF ENGINES AT THE INVENTIONS EXHIBITION, 


As the Inventions Exhibition is to remain open some months, 
there should be a good opportunity for testing the engines 
exhibited, and part of the programme is the testing of small 
high-speed engines. Steam is, however, supplied to some 
engines by boilers which supply several engines, and it is more- 
over conveyed in some instances through long pipes, so that it 
would be difficult without interfering with the working of some 
to test others properly. This, however, only applies to some. 
Of the large engines only the indicated horse-power could be 
taken, unless the Royal Agricultural Society’s large brake, which 
will work to 300-horse power, be used. This, however, should 
be done. With the numerous gas engines exhibited the case is 
different, as there is not one that could not be tested with the 
greatest facility, and the opportunities afforded by the collection 
under such favourable circumstances ought to be utilised to the 
fullest extent. The gas supply is easily measured, and brake 
as well as indicated power can be taken without any difficulty 
and at very little expense. There is at present no official record 
of gas engine trials of importance, and trials by competent 
men would have great public value. There does not seem to be 
any reason why gas engines should not be the subject of awards, 
but it is of course impossible to make awards that can be of any 
value, or made with any fairness, except as the result of tests. 


UNITED STATES CRUISERS. 

THE new United States cruisers to which we have so often 
referred do not appear to be quite satisfactory. The New 
York Times of the 13th editorially remarks:—“Mr. John 
Roach is not so much the favourite of destiny as he used to be. 
The oppressive and unreasonable requirement of a trial trip as 
a preliminary to payment for a naval vessel works very in- 
juriously to him. He could not have foreseen when he built 
the Dolphin that the Secretary of the Navy would introduce 
such an innovation. Yesterday, on the second trial trip of the 
Dolphin, that terror of the seas went ahead for an hour and 
a-half and lay still for five hours. The average speed for the 
six hours and a-half can scarcely have been satisfactory. Every- 
body will sympathise with Mr. Roach, of course, in his affliction, 
the more that it is doubtful what remedy he has against the 
cruel wrong of which he has been the victim. Whether he 
should sue out an injunction prohibiting Secretary Whitney 
from requiring any more trial trips, or a mandamus requiring 
him to accept the Dolphin, is a question upon which the wronged 
and so-called shipbuilder will no doubt take professional advice.” 
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Technologisches Woerterbuch in Englischer und Deutscher 
Sprache. Bearbeitet und herausgegeben von Gustav EcEr. 
Technisch durchgesehen urd vermehrt von Otro BRANDES. 
Zweiter Theil. Deutsch-Englisch. Braunschweig, Vieweg 
und Sohn. London, Triibner and Co, 1884. 970 pp. - 

Tuis is a comprehensive technical dictionary, the first 

section of which—English-German—appeared in 1883, 

when it was noticed at length in our columns. It deals 

with all the industries, technical arts, manufactures and 
sciences, and is probably the most complete technical 

German-English Dictionary published. Some errors which 

we pointed out in the first part have not been repeated, 

though others have, but they are of minor importance. 





Technological Dictionary of the Physical, Mechanical,and Chemical 
Sciences. Part I1., English-German, German-English. By 
F. J. WersHover, D.Sc. London: Symons and Co, 1885, 

Tuis little dictionary meets an oft-experienced want, and 

seems on the whole to meet it well, 1t is rather stronger 

in the chemical than in the mechanical words, and contains 

few errors, though it does give mile as the equivalent of a 

knot ; and the old and now disused word excandescent, as 

well as incandescent ; does not give bolt, or tup, spanner, 
lock nut, or gland, The English words are given in the 





commonly used Roman type, and the German in Gothic 
type, but as it is very clear this is no inconvenience, 
though the words under a capital V might have been 
rinted with a V and not witha B. The parts are of a 
randy small size—4in. by 6in.—and form part of a series 
intended to contain “all the terms employed in physics, 
meteorology, mechanics, chemistry, metallurgy, chemical 
technology, and electro-technics,” in French, German, 
Italian, Spanish, and English. This ‘gy gue is wide, 
and it is scarcely possible that it can be fully carried out 
in 222 small pages of rather large type; but the dictionary 
is sufficiently complete to be of general value, though it 
must be admitted that there are mechanical terms and 
names which are not to be found in it. 
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PETER WILLIAM BARLOW. 


Mr. Peter Wittiam Bartow, F.R.S., M.LC.E., died on 
May 20th, at his residence, Lansdowne-road, Notting-hill. He 
was the eldest son of the late Professor Peter Barlow, and was 
the senior member of the Institution of Civil Engineers, having 
been elected in 1826, or eight years after its establishment, and 
two years before the Royal Charter was obtained. In the early 
part of his career he was engaged upon the construction of the 
Liverpool and Birmingham Canal and the New London Docks, 
When the demand for railways arose he was engaged under 
Sir William Cubitt on the South-Eastern system, and subse- 
quently became their principal engineer, and in that capacity 
carried out the North Kent, the Reading and Reigate, the ‘Ton- 
bridge and Hastings, and other important adjuncts of that 
system of railways. He afterwards designed and constructed 
the Lambeth Bridge and the Tower Subway ; the latter work 
was described in our pages, and from its originality and economy 
of construction, and the great use made of it by the working 
classes, excited considerable attention. In 1845 he contributed 
a paper to the Institution of Civil Engineers, “On the Peculiar 
Features of Atmospheric Railways,” and was awarded a Telford 
medal. Ten years later he was awarded a council premium for 
a paper “On some Peculiar Features of the Water-bearing 
Strata of the London Basin.” He contributed numerous other 
papers to the “Transactions and Proceedings ” of the Institute, 
and was for many years a frequent attendant. He was also a 
Fellow of the Royal Society, to the transactions of which he 
contributed several papers. He had retired from professional 
occupation for several years. 








STOTHERT’S COMPOUND ENGINE. 


WE give this week an engraving on p. 420 of a compound engine 
recently constructed by Messrs. G. K. Stothert and Co., of the 
Steamship Works, Bristol, for the firm of Messrs, W. Perry and 
Son, of the Bedminster Bridge Tannery, of the same city. The 
dimensions of the cylinders are, for the high-pressure, 13in., and 
for the low-pressure, 24in. diameter, the stroke being 24in. The 
high-pressure cylinder is fitted with an expansion valve con- 
trolled by the governor, the latter being driven by gearing in a 
novel manner, the whole arrangement being very simple 
and acting satisfactorily, the diagrams being very good, 
and nearly, if not quite, equal to any with a much more elabo- 
rate and complicated arrangement of cut-off. As will be seen 
from the views given, the engine is of the horizontal com- 
pound tandem type, with the piston-rod continued through 
the end of the low-pressure cylinder for working the air pump, 
this, together with its bucket, being of gun-metal; the valve 
seats and guards of the condenser being also of the same, and 
the exhaust pipe of copper. There is, it will be seen, a neat 
bed-plate—which is planed both top and bottom—fitted under 
the cylinders and condenser, and these latter are, in addition, 
firmly tied together at the top with forged iron stays and cast 
iron sleeves. The fly-wheel is grooved for four ropes, giving off 
about two-thirds of the power of the engine, the remainder 
being given off through the end of the crank shaft. The 
cylinders are lagged with silicate cotton and East India teak. 
Amongst other minor points will be noticed that each gland is 
fitted with an oil reservoir, and the main bearing is adjustable 
for wear in each direction. In conclusion, we may add that the 
steadiness of the turning of these engines is very good, and that 
the consumption of fuel is extremely low, averaging, we are 
informed, in several instances but little over 2 lb. of slack coal 
per indicated horse-power per hour, Altogether this engine is a 
good example of a well-designed, and simple, economical type of 
small mill engine, ; 














May 29, 1885. THE ENGINEER. 


423 








BRIDGE OVER THE KENNET AT 
MR. ED, BAKER, C.E., ENGINEER. 
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Tus bridge has been erected over the river Kennet, at Reading, | loosely laid upon the webbing of the stiffeners, and are free to 
near its mouth adjoining the Thames, by the Reading Gas Com- | move with the expansion or contraction of the bridge or with 
pany, for the purpose of connecting its works with a new site of | the slight vibration of a passing load, and each main is provided 
about 13 acres, and for carrying the necessary mains from the | with an expansion joint on both sides of the bridge. In practice 
present to the new works, The bridge is on the skew at an | these mains are thoroughly gas tight—not always attained on 
angle of 42 deg., and the span between the piers from centre to bridge work-—and are, of course, at all times exposed to view. 
centre is 107ft.; the main girders are 119ft. 8in. long and | The lattice bars and various other parts are of the various 
9ft. Gin. deep, the top booms being 2ft. 6in. wide and the bottom | dimensions figured on the detail drawings. The bridge has been 
booms 1ft. 9in, wide and 23ft. 9in. apart, centre to centre, giving | erected from the specification and plans of Mr. Edward Baker, 
a clear way over the bridge of 22ft. The cross girders are 2ft. | the engineer to the Reading Gas Company, by Messrs. Handyside 
deep at the centre, placed 5ft. 2in. apart, on the top flanges of and Co., of Derby. 

which are rivetted the wrought iron buckled plates, which have | 
arise of 3in. in the centre, the longitudinal joists being sup- | 
ported on T-iron bearers. The ends of the main girders rest | ai . ce 

upon Bessemer steel rollers and cast iron bed-plates planed on the | asslon Wie on Thuelan May Siet, MY. oF Bo oy — 
rurtace Twill be obsrved thet two 24in, mins Which «0 aper on The Gnsrcton of Loumotive"i wish he fxd 
girders by the stiffening brackets in order to give the regulation ee ernst te Sean. . Ts andy 


describing the leading types of coupling, both English and forei 
height over the river without increasing the level of the road- ae porn their yb canbe pe wa dy He taxt rented 
way of the bridge more than necessary. These mains are! the subject of crank axles, showing by q tabular statement the 
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| failures of axles in 1883. He then referred to the rapidly increasing 
use of steel for axles, and pointed out its superiority over iron. 
| The next subject dealt with was that of four-cylindered locomotives, 
| embracing a description of Fairlie’s, Haswell’s, Gouin’s, and Shaw’s 
systems. The writer also tioned the Fontaine 1 tive and 
a new Swiss mountain locomotive. Mallet’s system of compound 
locomotives was next described, special attention being paid to the 
| distributing valve, by means of which the engine can worked 
either as a simple or compound one at pleasure; the reducing valve, 
| which is used when the steam enters the large cylinder direct from 
| the boiler, to regulate the pressure of the steam so as to equalise 
| the work done in the two cylinders; and the compound reversing 
| gear, which admits of a difference of expansion in the cylinders. 
| The author next described Webb’s system of pound | tives, 
| explaining the method of admitting the high-pressure exhaust 
| steam to the large cylinder, and noticing the patent reversing gear 
used for adjusting the expansion in the high and low-pressure 
cylinders simultaneously or independently at will. A statement 
| was also made of the results of regular working of all the engines 
| constructed on this system. The author Ys ery a hope that 
| compound locomotives would ultimately be adopted on all English, 
railways, 
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THE INVENTIONS EXHIBITION—COCHRAN’S MARINE BOILERS. 


Sundin ni NR 


MISCELLANEOUS 


EXHIBITS AT THE INTEF- 
NATIONAL INVENTIONS EXHIBITION. 


No. I. 

Unper this head we propose to describe the variovs 
exhibits of interest that cannot be properly included in the 
series of special articles which have already been com- 
menced in this journal. 

Messrs. Cochran and Co., Birkenhead, exhibit a model 
of their patent vertical boiler with horizontal tubes and 
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a valve in the upper 
products being finally expelled into the atmosphere by 
the upward movement of the charging piston during the 
time that the succeeding charge is being drawn in. The 
rate of working is regulated by the speed at which the 
hand-wheel is turned round, one revolution of the wheel 


| giving one blow, and means are provided whereby after 


the first starting the action may take place automatically. 
The gas hammer has been designed for use in cases where 





po to the top of the cylinder, the | 





furnaces which we illustrate by two views above, | Steam is not available, or where its employment would be 


This is a modification of the well-known Cochran boiler, 
and has been designed to enable horizontal flues and tubes 
to be got into a cylindrical shell, the hemispherical furnace 
hitherto adopted being impracticable for large sizes, with- 
out very elaborate staying. As will be seen from the 
illustrations, the upper part of the boiler is cylindrical and | 
the top hemispherical, while the lower part is approxi- | 
mately cylindrical. The arrangement of the furnaces, | 
flues, and tubes is generally pretty much the same as that | 
in the ordinary type of marine boiler, but by the use of a 
vertical cylindrical shell much ground space is saved. 
There is, however, more steam room than in an ordi- 

marine boiler, while the spaces between the tubes and 
sides of shell give great facility for examination and 
cleaning. The boiler represented has 800 square feet of 
heating surface, and would evaporate in ordinary work 
70 to 80 cubic feet of water per oan which is equivalent 
to about 200 indicated horse-power in a compound con- 
densing engine. They are made in all sizes up to about 
2000 — feet of heating surface. 

In the next column we illustrate Robson’s patent gas 
hammer, which is being shown in action by the manu- 
facturers, Messrs. Tangye, Birmingham. The hammer | 
exhibited is a ? ewt. size, capable of forging shafts 
up to 2in. diameter, and is, we believe, the first ham- 
mer in which the energy produced by the explosion of 
a combustible mixture of gas and air has beer directly 
utilised. The cylinder contains two pistons, the lower or | 
working one attached to the hammer head, while the | 
upper or charging one is connected by suitable gearing to | 
the shaft carrying the hand-wheel shown in the engraving | 
at the side of the apparatus, by means of which it can be | 
raised. The hammer head is also fastened to a pair of 
springs working in casings at each side of the cylinder, | 
and adjusted so as to keep it at the top of its stroke, | 
except when the blow is being given through the agency | 

of the explosion. The charge isadmitted between the two | 
" pistons by turning the hand-wheel and raising the upper | 
piston, air being drawn in throughout the whole of the | 
charging stroke through a pipe with an ordi 
flap valve, while gas comes in only at the end of stroke, | 
through a valve, the opening of which is regulated by | 
means of a lever working against a graduated cam, ac- | 
cording as a heavy or light blow is required. In 
this way the strong explosive mixture is always kept in 
one part of the cylinder, so insuring a certain ignition. 
The charge therefore consists of pure air next the upper | 
or charging piston, and combustible mixture of gas and air | 
next the working piston and touch-hole, the strength of 
combustible mixture remaining practically the same, while 
the volume of it varies according to the length of time the 
gas supply valve has been opened. Ignition is brought | 
about in a very simple way. Outside the supply pipe, ‘ 
which, as it joins the cylinder, is common to both gas | expensive and inconvenient, but we believe that the con- 
and air, and therefore contains part of the combustible mix- | sumption of gas has been found to be so small in actual 
ture, a small atmospheric gas flame is constantly burning. | work, that for moderate powers it may be economically 
The pipe has a small hole drilled in it opposite the flame, | used even in districts where the price of gas is at its 
which, except at the time when ignition is desired, is closed | highest. Compared with hammers driven by belts from 
_ finger-piece worked by the action of the charging gear. | even the most economical gas engines, the new apparatus 
Whe 
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ROBSON’S GAS HAMMER. 


n the finger is removed the flame is communicated to | is likely to be greatly superior. Even when forging, it is 
the c , and explosion occurs, the hole being instantly | said to use little more than half the quantity of gas 
closed. e lower piston, after being driven down and | consumed in a gas engine driving a power er of 


delivering a blow, is returned by means of the springs, and | similar capacity, and there is the additional advantage 
in rising forces out the products of combustion through | that the gas consumption ceases when the work is finished. 








Messrs, Tangye also show a great number of their well- 
known specialities, such as pumps, presses, lifts, steam and 
gas engines, the latter with a new governor of very simple 
form. The action of this will be understood by reference 
to the annexed sketch. A lever carrying a_ weight 
is hinged at A to a bracket attached to the valve-rod, 
and which of course partakes of its to-and-fro movement. 
B is a lever with a striking piece C, which, when the 
weight is in the position shown, is caught by the V-piece D 
as the rod moves to the left, and opens the gas supply 
valve E. Should the speed increase, the inertia of the 
weight causes the V-piece to descend and miss C, so 
| preventing the admission of gas. A stop piece F and 
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TANGYE'S GAS ENGINE GOVZRNOR 


adjusting screw G controls the movement of the governor, 
and limits the extent of the vibration. . 

Portable slotting and shaping machines, specially adapted 
for cutting keyways, are shown by Messrs. John 
Spencer and Co., Keighley. In this case the cutter is 
worked by hand, and the apparatus itself is fixed to a 
standard or work bench, or even clamped to the article 
vo be operated upon, which is specially convenient when 
i large and heavy piece of work is being dealt with. An 
important feature in this machine is the arrangement by 
which the tool clears itself in the return stroke and imme- 
diately resumes its firm and . ition on turning 
towards the article to be cut. By this plan the wear is 
reduced and the cutting edge preserved. 

Messrs. Thomas and Gilchrist, the inventors of the 
basic modification of the Bessemer process exhibit some 
remarkably fine specimens of iron and steel produced by 
their method, the greater portion being from the works 
of the North-Eastern Steel Company, Middlesbrough. 
These works were recently erected, under the superin- 
tendence of Mr. Arthur Cooper, for the manufacture of 
homogeneous iron and steel, and the entire make of nearly 
3000 tons per week is produced on the basic system. We 
do not know that a better opportunity of seeing to what 

rfection the manufacture of iron and steel has arrived 

as ever presented itself. No doubt special samples for 
exhibition may be made, but we believe that by the basic 
Bessemer process the results as shown are obtained with 
great uniformity in ordi working. The great and 
apparently insurmountable difficulty in the original Besse- 
mer process is to get rid of the silicon, which is an 
extremely deleterious substance, no matter for what pur- 
pose the steel is required. By the Thomas-Gilchrist 





system, however, it is entirely eliminated, or at most there 
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is only a trace. All other impurities are also reduced to a 
safe limit, and the quantity of carbon is regulated with a 
degree of nicety which, we believe, is not attainable in the 
original Bessemer process. The North-Eastern Steel 
Company has executed large orders for what is called 
conductivity steel for telegraph wires, in which it is 
necessary to reduce the carbon to a mere trace, while for 
other purposes they produce a steel containing ‘5 per 
cent. There does not indeed, seem to be any pur 
to which the basic steel cannot be satisfactorily applied. 
The exhibit includes some very fine samples taken from the 
ordinary make of shipbuilders’ materials, and tested by 
— surveyor, the breaking stress having been 30 tons 
with an elongation of 23 per cent. in a length of 8in. and 
a reduction of area at point of fracture of 46 per cent. To 
show how the material may be _—— in working with- 
out being injured, a piece of ship angle has been opened 
out flat and then bent double in the wrong direction. 
Another piece has been similarly treated after having 
had holes punched in close to the edge. Quite as severe 
tests have been applied to plates. One specimen, ,%;in. 
thick, has been driven through a block by a spherical- 
headed punch, and appears as a hollow nemisphere 6in. 
diameter, and other samples show how holes can be 
enormously increased in diameter by cold drifting without 
any apparent injury. There are also some remarkable 
samples of deep stamping, as well as others, showing how 
homogeneous iron can be substituted for best Yorkshire 
iron in rivets and chains, and for other pur 

Mr. Alfred Davis, Westminster, exhibits the Janney 
railway coupling, a device which seems to be very exten- 
sively used in the United States. The Janney system 
embraces a central coupler combined with buffer and 
draw-bar, so that while existing buffers may be used, they 
are not actually essential. The coupling is performed 
automatically, and the uncoupling by means of a lever 
worked from the outside. The construction of the appa- 
ratus will be understood by reference to the series of 
illustrations which we give below. Fig. 1 is a plan, 


and represents the coupling in a position to engage. When 
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JANNEY'S RAILWAY COUPLING. 


the two pieces are forced together, the bell-crank lever, 
shown hinged at the end of the left-hand coupling, is 
carried round into the position illustrated in Fig. 2,and in 
section in Fig. 3, the gravity pin having locked the long 
arm of the crank. is pin is raised automatically by 
means of an inclined plane at the end of the arm, and dro 
into its place by gravity, asshown in Fig. 3. To uncouple, 
it is only necessary to raise one of the pins, and release 
the bell crank, which is then free to swing round, as in 
_ Fig. 1. When closed, the ins ee entire freedom 
in turning curves, without either lateral or longitudinal 
play, and it is stated that with couplings of this type a 
eater load can be started than when slack is allowed, it 
Seng only necessary to compress the springs by backing 
the engine before starting in order to add very materially 
to the Sealine power. e coupling pieces are made deep 
enough to allow for the greatest possible difference in level 
between two adjoining vehicles. We believe that in the 
United States, where it is already adopted by forty-two 
railway companies, the system has been found to work 
exceedingly well in practice. Probably we shall soon hear 
of its being tried in this country. ; 
Among appliances for feeding boilers, the automatic 
feeder, exhibited by Mayhew’s Patent Boiler Feeder 
Company, Westminster-chambers, 8.W., is almost the 
only novelty, except as regards such improvements as 
refer to mere details of construction. This apparatus is 
perfectly automatic in action, starting as soon as the level 
of water in the boiler is lowered to the proscribed limit, 


and stopping when the deficiency is made good. The two 
illustrations on this page will serve to render clear the 
mode of working. The feeder must be placed above the 
boiler, to which it is connected by a steam pipe I, joinin, 

the apparatus below the valve B, a dip pipe J, whic 

reaches down to the level at which it is desired to main- 
tain the water in the boiler, and a pipe K, connecting the 
water space with the chamber for injection water. In 
addition to these, suction and delivery pipes L and M, 
with valves, are provided, the same as for an ordinary 
donkey pump. A is a regulating piston, B a steam valve, 
C a copper chamber, and Ea casting forming a reservoir 
for condensing water, which is supplied from the boiler. 
This casting has an upper chamber D, to which the suction 
and delivery valve boxes are bolted. When the water in 























the boiler reaches the mouth of the dip pipe, this pipe is 
filled with water, and the regulator piston A is 

up by the suction due to the head of water in it. At such 
time the feeder is in a state of rest, and is filled with water 
in every er When the water level is lowered below the 
mouth of the dip pipe, the column in it is released and 
steam takes its place. The suction above the regulator is 
therefore lost, and the increase of pressure due to this 
change permits the regulator, and with it the steam 
valve B, to descend, so admitting steam above the water 


APPLEBY’S STEAM WINCH. 


in the — chamber C, which is therefore free to gravi- 
tate intothe boiler through the delivery valve and pipe, steam 
passing in to take its place. When the steam reaches 
the enlarged space D it suddenly expands, and this causes 
a sufticient increase in the velocity of supply to close the 
valve B. As soon as this occurs a sential vacuum forms 
in C, and as the chamber E is at this time filled with water 
under the full boiler pressure, a small stream immediately 
passes through the injection pipe F and completes the 
vacuum, when the chamber is again c through the 
suction pipe L. The quantity of injection water admitted 
is regulated by a valve G, which is closed automatically 
by the action of the water passing through it as soon as 
the velocity reaches a given amount. Should the water 
be still too low the steam valve again falls, and the opera- 
tion is repeated until the level rises to the bottom of the 
dip pipe and charges it. The valve H is for the purpose 
of getting rid of the air before the water enters the 
boiler. For preventing any deposit which might 
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interfere with the action of the regulator, a pipe N 
is introduced. This causes a circulation daseueh. the 
dip and delivery pipes when the apparatus is at rest, 
as well as a scour p me the regulator at each stroke. 
Should the supply of water fail, an alarm whistle gives 
immediate notice, and continues sounding until it is shut 
off by the attendant. From the foregoing description it 
will be seen that the Mayhew feeder works simply on the 
difference between the weights and areas of the regulator 
piston and the steam valve. There is no mechanism to 
wear out, no escape or waste of steam or water, and no 
loss of heat, except the very trifling amount due to radia- 
tion. It will lift cold water a height of 20ft., and will 
feed with hot water if no lift is required. We under- 
stand that a number of these feeders have been at work 





MAYHEW’S BOILER FEEDER. 


in different parts of the country for several months, and 
ve given great satisfaction. 

In the Gallery Messrs. Appleby Bros. are extensive exhi- 
bitors. We may mention a steam capstan ada) for use on 
board ship, on a pierhead, or in a goods yard, which we illus- 
trate on this page. The crank shaft has a disc plate at each 
end, and on it are two sets of gear, giving two speeds to an 
intermediate shaft, which carries a worm gearing into a large 
worm wheel at the base of the capstan head. The wheel is not 
rigidly connected to the head, but can be put in and out 
of gear by raising and lower- 
ing certain pawls, so that, 
when required, the steam 
driving gear may be detached 
and the head worked by hand- 
spokes in the [usual manner. 

e engines are horizontal, 
and are fixed to a strong cast 
iron bed-plate of box section, 
which carries all the gear. 
The arrangement is therefore 
self-contained, and can be 
boxed in, as would be re- 
quired on shipboard, or sunk 
in a pit when fixed on land. 
This capstan is a neat and 
compact job, and is, we be- 
lieve, the only machine of 
the kind in the Exhibition. 
Another machine shown by 
this firm is a well finished 
model of their gold quartz 
crushing mill, with wrought 
iron frames, revolving heads, 
sectional mortars and heads, 
and enamelled amalgamating 
: boxes. The mill is complete 

with tables and all acces- 
sories, and being one-eighth 
full size, gives a very fair 
idea of the actual apparatus. 

Messrs. Hugh Smith and Co., Glasgow, exhibit patent 
hydraulic machinery, principally consisting of rivetting 
machines for boilers, ships, bridges, and other kinds of 
ironwork, which are shown in operation, together with a 
combined steam engine and pumps, with accumulator, for 
supplying the pressure water. The principal machine is a 


patent fixed boiler rivetter, with 7ft. gap, capable 
of putting from 30 tons to 100 tons on the rivet, 
in which the pressure is applied through the medium of a 


toggle joint, as shown in the annexed sketch. It is claimed 
that by this arrangement the work is done with an expen- 
diture of only one-third of the water that is consumed in 
machines with direct-acting rams, the increased pressure 
gained through the action of the toggle enabling a much 
smaller ram to be used than would otherwise have been 
required to give the closing pressure. Another advantage 
claimed is that by merely moving the fixed centre A in 
one direction or the other, the pressure on the rivet may 
be varied at pleasure, a sliding scale worked from this 
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centre showing the distance there will be between the 
snaps when the full pressure is on. As, when other things 
are equal, the angle of the lever A B will always define 
the pressure that is being exerted on the snaps at the 
time, an indicator is supplied, worked from this lever, 
which shows on a graduated scale, at a glance, what that 
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pressure is. This is a very strong and massive machine, 
and seems well designed and fully up to its work. The 
same principle has been applied to a very neat machine for 
rivetting the keels of ships. The rivets in keels are usually 
of large size, and a great amount of power is consequently 
required to close and flush them, and to bring the heavy 
plates properly together. It is therefore very important 
to economise the power as much as possible. The machine 
is mounted on a carriage with wheels, arranged to travel 
on timbers laid below the keel, and weighs only 15 cwt. 
The i is provided with vertical and horizontal 
mane, ae worked by hand wheels, in order that the 
steel snaps may be accurately brought in line with the 
centre of the rivet. There are also other arrangements 
for travelling longitudinally. This machine seems 
admirably adapted to the pu for which it is 
designed, and the details have all been carefully worked 
out. The same firm also exhibits a number of portable 
machines, suitable for ships’ frames, girders, manholes, and 
flue ends, as well as for general rivetting work. These 
machines are light and well made, and the arrangement 
for turning them to any position, vertical, horizontal, or 
diagonal, is very simple and ingenious. 

Messrs. Appleby Brothers, Greenwich, show in the 
grounds an 8-ton steam crane, which has been lent to the 
Commission for service in the Exhibition, and another that 
has been purchased for permanent use. These are both of the 
usual horizontal type, which is too well known to require 
description, and we will only draw attention to an arrange- 
ment for providing an easy means of varying the radius, 
by my gst. or shortening the diagonal strut which 
forms the compression member at the base of the jib. We 
= ‘’ remember having seen this before in cranes of this 

sind. 

In the Main Gallery Mr. A. Dowson exhibits a piece of 
one of his openwork groynes, and a model showing their 
employment. In THe EncinrEr of the 26th October, 
1883, we gave an account of these groynes, as erected on 
the foreshore of Si. Anne’s, near Blackpool, and gave 
reasons for expecting very satisfactory results from their 
use. Experience has fully justified our anticipation, and 
this has been further confirmed elsewhere. The Corpora- 
tion of Brighton have erected some of these groynes on a 
portion of their foreshore, and they have been subjected 
some of the heaviest seas ever experienced on this very 
exposed coast. The result has proved the great advan- 


tages of the open system compared with the others pre- 
viously adopted, for while considerable damage was fae 











DOWSON’S OPEN GRID GROYNES. 


to adjoining solid groynes, the open ones remained unin- 
jured. At the same time, with the solid groynes there 
was much scouring away of the shingle, whilst the level of 
the beach protected by the open groynes was not lowered. 
Our engraving only gives a general view of the groynes, 
but the part of a groyne shown at the Exhibition shows 
the construction in detail to consist of a simple grid of 
vertical rods attached to a lower and upper main 
member. The groynes must be very cheap, and there is 
no doubt that their action is much more effective in heavy 
seas than that of solid groynes, while they prevent the 
washing away of the foreshore, which solid groynes are 
often incapable of doing in the slightest degree and not 
unfrequently promote. Solid groynes return the water at 
a high velocity; open groynes completely dissipate the 
energy of a wave. 








THE METEOROLOGICAL SocteTy.—At the meeting of the Meteoro- 
logical Society on the 20th inst. the following papers were read : 
—(1) “‘ The Temperature Zones of the Earth considered in relation 
to the Duration of the Hot, Temperate, and Cold Period, and to 
the Effect of Temperature upon the Organic World,” by Dr. W. 
Koppen. (2) “‘ Velocities of Winds and their Measurement,” by 
Lieut.-Col. H. 8. Knight. The author, after describing the various 
ways of ascertaining the direction and tp gad of the wind, makes 
several suggestions for the improvement of i *s anemometer. 
(3) “On the Equivalent of Beaufort’s Scale in Absolute Velocity 
of Wind,” by Dr. W. Ki The author refers to Mr. C. 
Harding’s paper read before the Society on the anomalies in the 
various wind velocities given by different authors as equivalents 
for the numbers in Beaufort’s scale, and calls special attention to 
the want of agreement between the velocities obtained by Mr. 
Scott, Dr. Sprung, and himself. . (4) ‘‘ Note on a peculiar form of 
Auroral Cloud seen in Northamptonshire, March 1st, 1885,” by the 

. dames Davis, 





OVERHEAD v. UNDERGROUND WIRES IN THE 
UNITED STATES. 
By Kitiincworth Hepcks, M.S.T.E. 

So much attention has recently been devoted in Parliament 
to the overhead wire question, that some information regarding 
American practice in this direction may interest readers of THE 
Encinzer. In most cities of the United States the electric wires 
which are used for the telegraph, telephone, fire department, 
and electric light, are chiefly carried on posts running along the 
side walk, the wires being about the level of the first floor. 
The number of wires supported is very large; 200 have been 
counted oe on two lines of poles in one street. In Broad- 
way, New York, there are no less than six distinct lines of poles. 

For the telegraph service iron wires are usually employed of 
rather smaller diameter than those erected by the Post-office 
here. The wire is supplied to a standard known as the ohm 
mile—that is, the weight of a cylindrical wire one mile in 
length, which gives a resistance of 1 ohm at 60 deg. Fah. The 
mile ohm was originally about 5500 Ib., but it is now frequently 
obtained as low as 4520]b. The wires have a definite life, 
and in the Western Union Telegraph Company alone are 
renewed to the extent of 100 tons per annum. The electric 
light leads are either run on separate posts to which the arc 
lamps are fixed or are carried on the same poles as the telegraph 
wires generally on the upper cross pieces. These wires are of 
stranded copper lightly insulated. This plan, though most 
unsightly, is said to be less dangerous than that adopted in this 
country of running across the roofs of houses, in that in the 
event of a wire breaking the distance it could fall would be 
small. However, since the introduction of the electric light a 
new danger has arisen from the powerful currents being 
deviated from their proper course, and either by induction or 
direct contact being led on to the telegraph or telephone lines, 
often causing destruction of the instrument and occasioning fire. 

The authorities having given notice that they should require 
all such lines to be placed underground, many plans have been 
devised for carrying this into effect, and twenty-one different 
systems were exhibited at the Philadelphia Electrical Exhibition 
with full size working models which were handed over to the 
committee appointed by the Board of Examiners for practical 
tests. Two of these systems have been also in practical opera- 
tion in the City of Philadelphia since the end of 1883. About 
a mile and a quarter of conduit similar to that exhibited by the 
American Sectional Underground Company has been laid in the 
principal streets of the city, and consists of a cast iron pipe 
divided into compartments of interchangeable copper shelves on 
which the various wires are laid. It is claimed that although 
telephone, electric light, and telegraph wires are placed in the same 
conduit, there can be no interference by induction or leakage on 
account of the contact between the insulation of the wires and 
the copper shelves, any current developed being led to earth 
through the iron of the conduit. When this work was 
visited by me, in company with other members of the 
Board of Examiners, only electric light wires were in the 
conduit and a few telephone wires, which did not appear 
to be affected by induction, and the interior of the con- 
duit was quite dry. The conduit, which is about 10in. by 
15in., is said to contain 3000 wires, and is estimated to cost 
15,000 dols., or £3000 per mile. Seven miles of conduit on this 
system have been laid in Chicago since 1883, and had been a 
success with telephone and telegraph wires. Another plan 
which has been tried in the city of Philadelphia is that of Mr. 
Brooks, by which the telegraph or telephone wires are placed in 
pipes, which are afterwards filled with a heavy oil. A telephonic 
line, about 74 miles long, which terminated in the Exhibition, 
was often used, and found to be fairly free from induction, 
although eighteen telegraph wires in different circuit were also 
working, and seven telephone wires also passed through the 
same 24in. pipe. It is claimed that electric light wires can also 
be laid in the same pipe without interfering with the telephone 
or telegraph circuits, but this was not proved during my visit. 
This system would provide for all the wires requiring small 
currents, a 2}in. pipe taking 400 wires, but it is more adapted 
for long lines than for a house-to-house service, on account of 
the difficulty in preventing waste of oil on making connections. 
The tee estimates the cost of laying a 2$in. pipe for house- 
to-house supply, with forty conductors No. 16 b.w.g., and 360 
No. 20 b.w.g., at £16,000 per mile, and states that he can lay 
one mile in a day. Another system exhibited was entitled the 
“combined eurbstone telegraph wire conduit.”’ A hollow cast iron 
curb takes the place of the ordinary stone one; in it the wires are 
supported by vertical racks at suitable intervals apart; they can 
be examined or removed by means of a water-tight cover running 
the whole length of the conduit, the wires being directed down- 
wards into a closed pipe when it is desirable to cross a street. 
It does not appear that this system has been practically tried. 


The Continental Underground Cable Company exhibited a], 


model of conduit which would be constructed of asphalte or 
asphalte blocks, and contain shelves which extend from one 
manhole to the next. The wires would rest on these shelves 
in pockets. The size of a conduit to take 7200 wires was said 
to be lft. llin. by 2ft. 3in. To prevent the leakage due to 
moisture from electric light wires carrying currents of high 
tension, it was proposed to make the conduit air-tight, and to 
pump in dry air, using the power available at the electric light- 
ing station. The price estimated for a conduit to contain 1200 
to 2400 wires, according to size, was 8000 dols.—£1600—to 
10,000 dols.—£2000—per mile, 

Although, as a rule, electric wires are carried above 
ground in the United States, in many cities underground 
cables are used. For instance, in Chicago the Fire Depart- 
ment has employed since 1875 two cables, insulated with a 
material known as Kerite, each about half a mile in length, 
placed in tunnels under the river; these have given every 
satisfaction, although the tunnels are very damp. In other 
parts of that city Kerite cables drawn into lin. gas pipes have 
been employed since 1878. In Pittsburgh also the two cables, 
each of fifty wires, have been in use since 1881; only 3 per 
cent. of these wires have failed since that time. The proposi- 
tion that all electric wires should be placed underground has 
met with very severe opposition in the United States. In New 
York the only system of underground conductors on a large 
scale is that of the Edison Company, which has a network of 
tubes laid in New York whose united length is about 
sixteen miles. These actually supply current for about 
5000 incandescent lamps, but are connected to over 10,000. 
Much trouble was experienced at first on account of leakage of 
current and interference with the wires by workmen taking up 
the road for repairs. These difficulties have been overcome by 


employing thicker insulating material and by strengthening the 
pipes in which the wires are buried, so that the system is now 
so far perfect that its employment is rapidly being extended. 
The greater part of the electric lighting in New York, as well as 
in other American cities, is carried out by the arc system, some 
400 aerial wires extending all over the city in circuits which are 


even ten miles in length, and form a total of some 400 miles, 
supplying about 1800 are lamps of about 500 candle-power each. 
No decision has yet been arrived at as to the best plan of carry- 
ing these wires und und, but the Committeeon Underground 
Communication appointed in 1883 having considered some 600 
patents and plans, have reported that a conduit for an inclusive 
system of all electric wires could be constructed at a cost of 
about 10,000 dols., or £2000 per mile. They recommend its 
construction to be of terra-cotta, thoroughly coated with 
asphalte, then protected by an outer covering of creosoted wood, 
the central part to consist of a series of passages for the reception 
of cables for telegraphic and telephonic purposes. Surrounding 
this central box on all sides a layer of asphalte may be fixed, in 
which perforated strips of paraflined wood might be placed, to 
hold the insu'ated conductors for electric light ; the conduit to 
be laid in a trench and embedded with asphalte,and the top of 
box to be covered with same. The magnitude of such work 
may be gathered from the fact that it is estimated that 
285,000ft. of conduit would be required per square mile, and 
the city of New York contains about twenty square miles, The 
total cost per square mile would be about £108,000. 

Several accidents have been reported in New York from the fall 
of electric light wires through which high tension currents were 
passing at the time. On inquiry it was found that all the acci- 
dents were greatly exaggerated ; the damage was similar to that 
which might be looked for if an ordinary telegraph or telephone 
wire fell in the streets, and no injury was experienced by reason 
of the electric current. In some instances firemen have obtained 
severe shocks when cutting away electric light wires ; to prevent 
this, a very beneficial clause has been introduced into the 
rules of the Fire Underwriters’ Union,—‘that a cut-out 
which is easily accessible to the firemen or police must be placed 
in circuit.” One of the electric wires therefore passes through 
this instrument on entering the building to be lighted, and 
enables the current to be switched off from the street. 

Although the need of legislation on the subject of overhead 
wires is greatly felt in the principal cities of the United States, 
the attempt to force the wires underground is being vigorously 
resisted. The date for the removal of wires in New York is 
November Ist. Opposition has now set in from a new quarter, 
namely, the medical authorities, who deprecate the excavations 
n y to lay the underground conduits, supposing that the 
possibility of an attack of cholera will be increased. 

It has been urged that electric communications will follow the 
same course as railways, which, when first introduced, ran along 
the streets of the cities as they still do in the smaller towns. 
The public would not do without the railways in spite of the 
danger, but every year improvements have been effected, and it 
is now quite possible to enter an American city by rail without 
having to pull up on account of a tramcar crossing the line by a 
side street at right angles, or for the benefit of a town councillor 
who preferred to stop the train at his own door rather than 
walk back from the depdt. 








A PATENT-OFFICE JOKE. 

THE engraving below is reproduced from the United States 
Patent-office “Journal.” Apparently there is a subtle joke 
intended. We have a forest, so to speak, of scaffolding, ropes, 
pulleys, &c., and at the bottom a young man in plaid trousers 
and a remarkable hat. The object of the whole is to draw water 
out of a well by means of a bucket. The ingenuity of the arrange- 
ment is very finished. The care with which the young manisseated 
in such a position that he cannot see howfar the bucket isfrom the 
top of the scaffolding is noteworthy. We imagine that this is 
a thing to be put up, say, in a park. The unwary visitor sits 
down, begins almost involuntarily to swing himself, and so 
hoists a bucket of water for the use of some one else without 
experiencing the humiliation of feeling that he has really done 
work. Young men with eye-glasses are not expected to wind 
up buckets of water. The statement of claims runs as follows:— 

Claim.—(1) The combination of the swinging lever having the 
seat attached thereto, the shaft K having the ratchet wheel, and 
pawls attached to the lever for actuating the ratchet wheel, 
substantially as described. (2) The combination of the vertical 
frame, the beam B pivotted on the upper side thereof, said 
beam having the arms 0! b*, the swinging levers—one or more— 
secured to the beam, the shafts K and L, shaft K, having 

















ratchet wheel M, pulley N, and drum 0, shaft L, having drum 
P, an endless belt connecting pulley N with drum P, and pawls 
pivotted to arms J! and 0 and engaging with the ratchet wheel, 
substantially as described. (3) The combination of the vertical 
frame and the horizontal frame, the beam B, pivotted on the 
vertical frame, said beam having arms 0! 6, the swinging levers 
—one or more—secured to the beam, shafts K and L, journalled 
in the horizontal frame, shaft K, having ratchet wheel M, pulley 
'N, and drum 0, shaft L, having drum P, belt T, connecting 
drum P with pulley N, pawls pivotted to arms b! J? and engaging 
with the ratchet wheel, and rock shaft U, journalled in the 
horizontal frame and having tappet arm u and brake arm w!, 
substantially as described. (4) The combination of the frame, 
the pivotted beam B, the swinging levers—one or more—secured 
to the beam, a cross beam z!, secured to beam B, pivotted foot- 
levers X, pivotted below the beam B and connected to the beam 
wz}, substantially as described. (5) The combination of the 
frame, the pivotted beam B, the swinging levers—one or more~— 
secured to the beam, cross beam z!, secured to beam B, pivotted 
foot-levers X, connected to beam «!, and hand-levers Y, pivotted 
above the foot-levers and connected to beam z!, substantially as 
described. (6) The combination of the swinging lever, the seat 
\pivotted thereto, and the spring boards, substantially as de- 
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THE INSTITUTION OF CIVIL ENGINEERS. 


INLAND NAVIGATIONS IN EUROPE. 

THE fourth of the course of lectures on ‘‘ The Theory and Practice 
of Hydro-mechanics” was delivered on Thursday evening, the 19th 
of March, by Sir Charles A, Hartley, K.C.M.G., M. Inst. C.E., the 
subject being ‘‘ Inland Navigations in Europe.” The chair was 
occupied by Sir Frederick J, Bramwell, F.R.S., the President. 

The lecturer premised that his professional experience being 
mostly in connection with the great rivers of Continental Europe, 
his remarks on the inland navigations of Great Britain would be 


brief. The lower parts of the chief rivers of the United Kingdom | flood d 


were mostly arms of the sea, navigable at high water by ships of 
the largest burden. The principal waterway, the Thames, was 
navigable for about 194 ie, and was united by means of a net- 
work of canals with the Solent, the Severn, the Mersey, the Hum- 
ber, and the Trent, being thus in direct communication, not only with 
the English and Irish Channels, but also with every inland town 
of importance south of the Tees. Other river and canal navigations 
were briefly noticed, among them Telford’s masterpiece, the Cale- 
donian Canal; and the estimated length of inland waterways in the 
United kingdom was given at 5442 miles, which had been constructed 
at a cost of £19,145,866. 

Turning to the Continent, Russia next claimed attention as 
having the greatest extent of water-communications. Its principal 
highway was the Volga, the largest river in Europe, which in a 
course of more than 2000 miles, drained an area of 563,000 square 
miles, and afforded, with its tributaries, 7200 miles of navigation, 
but of very unequal capacity, owing to the shallow depth of some 
portions, 

Hitherto no permanent works had been undertaken to improve 
the navigation of the Volga, but dredging had been resorted to in 
the lower part of the stream, and recently a system of scrapin, 
by iron harrows had been employed, which was stated to have double 
the depth of water over certain shoals in a few days. In the 
lecturer’s opinion the Russian Government would hesitate a long 
time before embarking in costly improvement works the effect of 
which would be very uncertain. Other important water communi- 
cations in Russia were the Caspian—an inland sea of 160,000 square 
miles extent; the river Don, 980 miles in length, and draining 
170,000 square miles ; the Dnieper, draining 204,000 square miles 
and with a course of 1060 miles, Of secondary rivers, the Bug, the 
Dniester, the Duna and the Neva were all navigable; in the case 
of the latter short, but most important means of communication, 
a maritime canal 18 miles in length had recently been completed to 
unite Cronstadt with St. Petersburg, About 900 miles of canals 
had been constructed in European Russia. In most instances they 
had been formed with but little difficulty across the gentle undula- 
tions of the great watershed, the object being to connect the head- 
waters of rivers which had their outlets at opposite extremities of 
the Continent. 

Sweden abounded with lakes, which covered more than 14,000 


square miles of its surface, but none of the rivers were navigable | d 


except those which had been made so artificially, nearly all of them 
being obstructed by cataracts and rapids. Nevertheless, Sweden 
possessed remarkable facilities for internal navigation during the 
seven months that the country was free from ice, intercourse being 
carried on by means of a series of lakes, rivers, and bays, connected 
by more than 300 miles of canals. Of the latter the most celebrated 
was the Gotha Canal, designed under the auspices of Count von 
Platen, by Telford, the first president of this Institution. 
Germany owned parts of seven river valleys and three large coast 
streams, viz., the Niemen, the Eyder, the Vistula, the Pregel, the 
Oder, the Elbe, the Weser, the Ems, the Rhine, and the Danube. 
Of these, the Weser was the only one which belonged wholly to 
Germany, while of the Danube but one-fifth part ran through her 
territory. The hydrography of all these rivers was briefly described. 
The inland navigations of Germany were of the most advanced 
character, an immense trade being carried on upon them by means 
of barges and rafts. In the case of the Elbe, the system of 
towing by submerged cable had taken a large development. As 
early as 1866 chain tugs were running on 200 miles of its course, 
and in 1874 this mode of traction had been so increased that there 
were then 28 tugs running regularly between Hamburg and Aussig. 
These tugs were 138ft. to 150ft. long, 24ft. wide, with 18in. draught. 
On the Upper Elbe the average tow was from four to eight large 
barges, and taking the ice into consideration, there were about 300 
towing days in the year. It was found that large vessels paid 
best; thus in the case of the Hamburg-Magdeburg Navigation 
Company, the cost of transporting a cargo from Hamburg to Dres- 
den—a distance of 350 miles—for barges of 150 tons, 300 tons, and 
400 tons, was respectively 11s. 6d., 9s. 9}d., and 9s, 4d. per ton up 
stream, and 4s, 44d., 3s. 24d., and 2s. 94d. per ton down stream, 
Although Germany possessed a length of nearly 17,000 miles of 
navigable rivers, or more than double the combined length of the 
navigable streams of the United Kingdom and France, it could 
not be said to be rich in canals. In South Germany the Regnitz 
and Ludwig’s Canals, from the Main at Bamberg to the Danube, 
were the only ones of importance until the annexation of Alsace- 
Lorraine. The North German plain had several canals, the most 
important of which were referred to in the remarks on the chief 
river systems of the Empire. In 1878 the total length of the 
seventy canals of Germany was only 1250 miles—a very small 
extent when compared with the other canal systems of Western 


urope. 

Holland possessed the great advantage of holding the mouths of 
the Rhine, the Maas, and the Scheldt. Her means of river com- 
munication with Germany, France, and Belgium were unbounded 


spent ms the United Kingdom up to 1844, Nevertheless, it was 
intended still further to extend, improve and systematise this 
means of communication, at an estima’ further cost of 
yp gr 1 possessed partly i ight principal 

pain and Portuga: 8: y in common eight principa’ 
rivers, of which five, the fer Doon Tagus, Guadiana, and 
Guadalquivir, drained the western valleys and flowed into the 
Atlantic, while the other three, the Ebro, Incar, and Segura, 
discharged into the Mediterranean. The characteristics of these 
rivers were .described. As a rule they were only navigable for a 
limited portion of their course, and were chiefly remarkable for the 
exhibition of peculiar natural phenomena and of extremes of 
ischarge, a velocity of 16 knots an hour having been noted 
in the Douro under certain conditions of tide. The canals of the 
Iberian peninsula were unimportant ; Spain possessed a length of 
130 miles in 1875, 

Italy was not rich in waterways except in the valley of the 
Po, the navigable portion of her rivers only attaining an 
aggregate length of 1100 miles. Of these the Po, the Adige, 
and the Tiber were the chief, and their principal points were 
discussed by the lecturer. Although the total length of 
navigable canals in Italy was only 435 miles, the Italians were 
the first people of modern Europe that attempted to plan and 
execute such artificial waterways. As a rule, however, they had 
been principally undertaken for the purposes of irrigation. Of 
the Italian canals the most important were the Cavour Canal in 
Piedmont, the Grand Canal in Laohesle, and the canals of Pavia 
and Martesana. The provinces of Venice, of Padua, and the 
Emilia had all excellent canal systems. 

Austria-Hungary possessed in the Danube the largest river in 
Europe, as regarded the volume of discharge, although it was 
inferior to the Volga in the length of its course and the area of its 
basin. This great stream first became navigable for flat-bottomed 
boats at Ulm, 130 miles from its source. In its total length of 1750 
miles it was fed by at least 300 tributaries, many of them large rivers, 
such as the Inn, the Drave, the Save, the Theiss, the Olta, the 
Sereth, and the Pruth. Indeed, the seven tributaries mentioned 
had a combined length of 2900 miles, and drained one-half of the 
Danube basin. The navigation interests of this grand river system 
were of the highest importance, both from the commercial and the 
engineering points of view, and the lecturer dwelt at length on 
the works of improvement executed under different Governments 
and Administrations, dividing his remarks under three heads, 
namely, the Upper and Middle Danube, the Lower Danube, and 
the Mouths. After leaving Bavaria, the upper and middle section 
of the river passed through Austro-Hungarian territory, and had 
been the subject of continuous and unceasing effort in the 
direction of improving its capacity for navigation. Although the 
Danube between Vienna and Old Moldova had been regulated 
in numerous Pe and at great cost, there had been but 
little appreciable improvement effected in its general navigable 
depth. On this account, epee having in view the permanent 
acquisition of a sufficiently wide channel of from 6ft. to 8ft. 

eep at a point between Passau and Basias, had lately 
been prepared by Government engineers, which involved an 
outlay of £2,000,000 to effect the desired improvements. 
Traffic on the Upper and Lower Danube was mostly carried in 
about 800 barges belonging to the Danube Steam Navigation 
Company, of which the greater number gauged 250 tons. Much 
valuable information respecting the mode of traction on the Middle 
Danube had been procured from Mr. Murray Jackson, the engineer 
of the company in question, to whom, as well as to several other 
correspondents who had likewise kindly aided him in procuring 
information on other matters connected with his discourse, the 
lecturer tendered his acknowledgments. 

The Lower Danube began at the foot of the Iron Gates, and 
términated at the outfall inthe Black Sea. The principal features 
of this section of the river were described, and it was stated that 
between the Iron Gates and Ibraila there was frequently a depth 
of 40ft. at low water, but at seasons of very low water this depth 
was not more than 9ft., and at the Nicopoli, Sistov, and Tcher- 
navoda shoals it was reduced to 7ft., 6ft., and 44ft. respectively. 

In conclusion, an account was given of the works undertaken 
by the International Commission, to which body the lecturer 
was appointed engineer in 1856, and had designed and carried 
out the works at the Sulina mouth, now on the eve of comple- 
tion. The achievement of the programme of the Commission had 
resulted in there being everywhere a navigable depth of from 17ft. 
to 20ft. at the season of high water, and a minimum depth of 14ft, 
at low water. In the Sulina branch nine of its worst shoals had 
been successfully dealt with, and three cut-offs had been made, by 
which the river had been shortened two miles, and eight of its 
worst bends entirely suppressed. The total cost of these river 
works, including maintenance and dredging, had not exceeded 
£300,000. At the Sulina mouth, where there was only a depth of 
from 8ft. to 10ft. before the construction of the piers, the depth 
for many years past, unaided by dredging, had not been less than 
20}ft. The cost of the piers, including their maintenance to the 
present time, had m about £220,000. The effect of these 
improvements had been to increase the trade from 680,000 tons 
gross in 1859 to 1,530,000 gross tons in 1883, and to lower the 
charges on shipping from an average of 20s. per ton for lighterage 
before the deepening of the Sulina mouth and the improvement of 
its branch, to 2s. per register ton at the present time for Commis- 
sion dues, As a commentary on the hostile criticism evoked when 
the scheme was initiated, the lecturer drew attention to two facts 
namely, that the works so es me gt criticised in 1857 had 
already effected a saving of £20,000,000, and that experience had 





and the possession of a length of 930 miles of canals and 340 miles 
of rivers enabled her, apart from her railways, to carry on her trade 
with greater facility of transport than, perhaps, any other European 
country. One of the principal artificial works in Holland was the 
North Holland Canal, constructed by Blankén in 1819-25, at a cost 
of nearly £900,000, and esteemed the greatest work of its day. It 
was fifty-two miles long and 18ft. oe. It had now been almost 
superseded by the Amsterdam Canal, constructed by Sir John 
Hawkshaw, and of which a detailed account was to be found in the 
“*Minutes of Proceedings.” 

Belgium shared with her northern neighbour the advantages of 
an elaborate system of ype tn The principal were the Meuse 
and the Scheldt. The total length of the Meuse, which was 
canalised at difficult places, was 580 miles, of which 460 miles 
were navigable; but by far the most important river of Belgium 
was the Scheldt. Thanks to its unique position at the head of a 
tidal a to the abolition of the Scheldt dues, and to the fore- 
sight and liberality of the Belgian Government, which had spent 
£4,000,000 on dock and river works since 1877, Antwerp had now 
become in many respects the foremost port of the Continent. 
Besides her 700 miles of navigable rivers, Belgium possessed 
about 540 miles of canals, by means of which communication 
existed between all the large towns and chief seaports of the 
kindgdom. 

France had built up, and was constantly extending, an elaborate 
system of canals and canalised rivers, Of the latter the Seine 
was the most important in regard to the artificial works under- 
taken for its improvement, and for the tonnage of the traffic, 
which was in 1872 more than one-eighth of the whole water- 
borne traffic of France. The lecturer successively passed in 
review the Loire, the Garonne, and the Rhone, all of which impor- 
tant rivers had been largely benefitted by the art of the engineer. 
The canal system of France was historic, one of the earliest of 
these artificial cuts being the celebrated canal of Languedoc, 171 
miles long, and built by Riquet in 1667-81, and now forming 
part of the Cana] du Midi. From its summit-level, 600ft. above 
the sea, it communicated with the Garonne, and therefore with 
the Atlantic, by twenty-six locks, while its southern slope descended 

te espa locks to the Mediterranean. Statistics were given 
showing that, up to 1878, on 7069 miles of waterways, France had 
spent upwards of £43,000,000, or considerably more than double 





eng that the predictions of a rapid silting-up to 
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seaward of e Sulina piers had been completely erroneous. 








GERMAN RAILWAY COUPLING AND BRAKE 
POWER REGULATIONS. 


IN a letter on safety appliances for goods and mineral trains, 
Captain C. Fairholme, of the Heberlein Brake Company, says :— 
‘*Whether the coupling selected be one of the legion of newly 
invented automatic ones or only the ordinary screw coupling, it 
must be quite clear that, with the present loose chain Pres it 
is utterly impossible to use any system whatever of brakes, either 
continuously or in groups, more especially so long as wagons with- 
out buffers are allowed in the trains. Unfortunately, however, 
an idea is still very generally prevalent that the present system of 
loosely coupled trains, with all its attendant jerks and jars, and 
smashing together of the rolling stock, is a necessity of the case, 
and that long trains cannot be started without it, to say nothing of 
the delays which it is supposed would result in shunting operations 
were the present chain couplings done away with. 

“That both these ideas are utterly fallacious is clearly shown by 
the simple fact, patent to everyone who crosses the Channel, that 
goods and coal trains, with from sixty to seventy wagons, and even 
more, are in constant traffic, without loose couplings, in every oe 
of the Continent, and without creating the smallest difficulties 
either in starting or in shunting operations. 

** As it may interest your readers to see in how practical a manner 
both the questions here under notice have been Siened of by the 
Association of German Railways, which now comprises more than 
a hundred lines in Germany, Austria, Switzerland, Belgium, and 
Holland, I append a translation of some of its latest regulations, 
including those relating to couplings and brake power, premising 
only, however, that those printed between commas are obligatory, 
whilst those not so printed are merely as it were recommendations 
of the technical committee of the association. Nos. 147, 150, and 153 
are specially interesting, as it is by the general introduction of con- 
tinuous drawbars and screw couplings that the evils of the loose 
couplings system has been got over.’ 

Extracts from the rules and regulations of the Associated 
German Railway Directions, as revised and agreed to at the General 
Assembly held at Gratz in May, 1882:— 

Par, 145,—*The brakes of all vehicles must be so constructed 





that, with loaded vehicles, an effect almost sufficient to skid the 
wheels must be attainable.” i brakes and also brakes in 
groups have proved efficient. 

Par. 146.—‘‘ The brake handles of all screw brakes must be so 
made as to turn to the right when the brake is being put on. When 
an automatic or continuous brake is adopted, arrangements are to 
be made that the proportionate number of brakes applicable by 
hand shall not be less than that ordered by Par. 185.” 

Par. 147.—“ Elastic drawbars and buffers are to be fitted at both 
ends of all vehicles, except ballast wagons. All new vehicles 
ordered are to be supplied with continuous drawbars.” 

Par. 150.—‘‘ The drawbars must be so constructed as to permit of 
their being drawn out not less than 50 millimetres—1ljin.—nor 
more than 150 millimetres—5fin.” 

Par. 153,—“‘ Every vehicle must be fitted at both ends with a 
coupling. For passenger carriages and guards and postal vans 
screw couplings only are to be used. For goods wagons the 
universal adoption of screw couplings is alsonecessary. Any chain 
couplings still in use are to be replaced by screw couplings by 
January Ist, 1886, at the latest.” 

Par. 155,—‘‘ All vehicles must be fitted in such a way as to admit 
of their being doubly coupled, so that should even thej main 
coupling break, no separation of the train shall take place.” 

Par. 184.—“ The length of the trains is to be governed by the 
profile of the line, the arrangement of the stations, and ‘the state 
of the rolling stock. The number of axles running in any single 
train shall not, as a rule, exceed 150, and shall in no case be 
over 200.” 

Par, 185,—‘“‘ Besides the brakes on the tender, or on the engine, 
so many powerful brakes must be served in every train, that 
according to the inclines on the line the proportion of the train 
axles shown in the following table must be under brake power”:— 


+: 
yon 





Inclines. Passenger train. Goods train. 
1 in 500 erie se) gt iiig ig - 
1 in 300 - ¢ ry 
1 in 200 7 $ 
lin 100 *. L 
lin 60 4 , 
lin 40 Pi + 


“*The number of brakes may be also calculated on the same pro- 
portional scale by the dead weight of the train instead of by the 
number of axles. Mixed trains which run at passenger-train speed 
are to be treated as passenger trains. If an incline between any 
two stations be less than 1000 metres—1100 yards—in length, the 
number of the brakes is to be calculated on the basis of that for the 
next less incline. In calculating the number of brakes necessary 
for a train, each unloaded axle is to count as half a loaded one. 
For passenger trains running 75 kilometres—45 miles—per hour or 
more, one additional brake is to be added to those above given. 
For inclines of more than 1 in 40 special regulations as to the 
number of brakes must be issued. 

Par. 186.—‘‘In forming the trains, the proportion of brakes 
ordered by No. 185 are to be so placed that behind the last brake 
no more axles shall run than are allowed for one brake, according 
to the incline of the line. On all inclines longer than 1000 metres 
—1100 yards—and steeper than 1 in 200, the last vehicle of a train 
must always be a served brake wagon.” 








THE ST. PETERSBURG AND CRONSTADT 
MARITIME CANAL, 

THE Cronstadt Canal, to which we referred in our impression 
for the 2nd January last, was opened on Wednesday, this being 
the second anniversary of the coronation of the Czar. 

After a religious service the Emperor and Empress went on 
board the magnificent yacht Dershava, anchored at the spot where 
the canal commences. At a quarter past twelve o'clock the 
Dershava proceeded to Cronstadt. Near Cronstadt the entire 
Baltic fleet was assembled, numbering 111 vessels and torpedo 
boats, where the forts of Cronstadt thundered forth a salute, and 
announced thus that the ceremony of opening the canal had been 
performed. 

Although it was a leading idea in the mind of Peter the Great that 
St. Petersburg was to be a seaport, it has never been fully realised 
till the present day. Cronstadt has been the real port all this time. 
No vessel drawing over nine or ten feet of water could float over the 
bar of the mouth of the Neva and reach the capital ; all vessels 
requiring a greater depth of water than this had to deliver their 
cargoes at Cronstadt. The goods were then put into barges, which 
were either poled or tugged up to St. Petersburg. All commercial 
operations were carried on at a great disadvantage under such a 
mode of operations. This will be best understood by stating that 
goods can at the present day be sent from London or Hull in about 
a week, but the transhipment of them at Cronstadt, with the 
short but slow e to St. Petersburg, and the delivery there, . 
usually occupied as much as three weeks, at times even more. 
This will now be all changed ; sea-going vessels of almost any size 
will now be able in the future to proceed direct to St. Petersburg 
by the new canal, at the end of which docks have also been con- 
structed and connected with the railways. Cronstadt is to remain 
exclusively a port for the naval marine. It will henceforth be the 
Portsmouth of Russia. 

In 1872 Count Bobrinski, then Minister of Ways and Commu- 
nications, issued a report on the subject of the canal, and a Com- 
mission was appointed under the presidency of the Engineer 
Kerbeds to study the question. This led to two projects being 
evolved. One was produced under the triple authorship of Cotard, 
Chai lion, and Janicky, and the other by a councillor named 
Poutiloff. This last was the one finally adopted in 1874, when it 
received the sanction of the Emperor. It was about three years 
later before the works were commenced. This was owing to the 
necessary machinery—such as dredgers, &c.—having to be made in 
Finland and England, and many of them were damaged, and some 
were lost on their way to the Neva. 

The whole length of the canal is about seventeen miles. 
starts from the island of Goutouieff, on the southern side of the 
Neva, where the river enters the Gulf of Finland, and it extends 
westward along the south side of the gulf, terminating at Cron- 
stadt. The canal, after leaving the islands of Goutouieff and 
Wolnoy, and the low marshy ground known as the Isle des 
Cannoniers, passes all the rest of the way, which is nearly its 
whole length, through the waters of the gulf. On this account, 
instead of calling it a canal, the work might be described rather 
as the making of a channel through a shallow portion of the sea. 
At the eastern end a few miles of it had to be embanked to prevent 
the deposit of sand and mud which produces the bar at the mouth 
of the Neva. The longer portion on the west, which is not liable 
to this deposit, is simply a channel which has been dredged out, 
and its course will be indicated by means of buoys. A large dock 
has been formed on the island of Goutouiefi, to which the railways 
have been connected. As the traffic increases, there is ample space 
on the islands for the construction of more docks. By the Neva, 
Schlusselburg on Lake Ladoga is reached, where the vast canal 
system of Russia begins. This system was another of Peter the 
Great’s schemes in relation to his new capital, by which the city 
was to be connected with the great rivers of Kussia, such as the 
Marinskaya, the Tichwinshaya, the Wishnevolodjskaya, and the 
Volga, the last being 2500 miles in length; these form, with the 
canals, a communication between the Baltic and the Caspian. 
The steamers which are sailing at the present moment on the 
Caspian were built either in England, Sweden, or Finland, and 
were floated in pieces by the’canal and river system from St. 
Petersburg to Astrakan. 
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A New AvTomatic BRAKE, the invention of Messrs. Sloan and 
Hawks, Edinburgh, which is said to meet all the requirements of 
the Board of Trade, has been under trial at the works of the 
North British Railway Company. It is guaranteed to insure the 
prevention of ‘‘ skidding” under all changes of load or rail pres 
sure, of speed, and of the condition of the rails, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 15th. 

THE industrial situation throughout the States is ope | 
improving, but the improvement is accompanied by strikes an 
threatened lock-outs. The reductions in wages last year were made 
in many cases under the assurance that an advance would be given 
when trade improved. While there is a moderate improvement, it 
is not of such force as to warrant higher compensation to wage 
workers. To-day’s reports from Western Pennsylvania indicate a 
general lock-out, which will affect over 50,000 ironworkers, and 
probably lead to a long contest of three or five months’ duration. 
As to the probable effects of such a lock-out wu the iron 
trade there is but little difference of opinion. The manufac- 
turers of specialities will suffer most, but even they can meet 
a moderate demand by using slab steel. The leading brokers 
here believe but little inconvenience will result. As it is, 
but little over one-half of the iron-producing capacity of the 
country is engaged. The nail mills, both iron and steel, continue 
torun. The sheet mills also will remain in operation. The bar 
and plate mills will shut down. The rail mills are not affected, as 
labour there is controlled by a yearly agreement dating from the 
first of each year. Hence the only stringency will be in merchant 
bar iron, and the mills not controlled by the Amalgamated Asso- 
ciation, which are about 40 per cent. of the capacity, will be able 
to meet the urgent requirements of the market for the next three 
months. The demand of the workers was for old wages, viz., 
5.50 dols. for puddling with iron selling at from 1.50 dols. to 
1.75 dols. The manufacturers are resolute in their determination 
not only to not pay this high price, but to break the power of the 
Association which has controlled them for twenty years. The 
contest would have been entered upon last year but for the fact 
that too many of the manufacturers were loaded with orders. 
The demand for material of aJl kinds is light. 

The lock-out it is said to-day will ee a large number of 
orders for building material of all kinds, because of the policy 
which buyers now pursue of carrying moderate stocks. 

The situation outside of the iron trade is unchanged. The coal 
producers expect to market two and a-half million tons of anthra- 
cite thismonth. The bituminous competition from West Virginia 
and in the interior of Pennsylvania is being felt more and more 


keenly every day. New bituminous regions are being opened up 
through rai development, and an unusually large supply of 
soft coal is in sight. The five railroad companies composing the 


bituminous coal pool are likely to disagree, use of the policy 
of one of the number, viz., the Pennsylvania, in capturing more of 
the New England trade than it is justly entitled to. The manu- 
facturing demand is still backward. Steamship and railroad 
demand is held in check in view of the break in prices. 

Building tions of all kinds throughout the ci 
New England and Middle States are being pushed 

The supply of logs in the North-West is 25 per cent. below last 

in the North-East the supply of spruce is 
reduced. Hence wholesale dealers are anticipating a slight im- 
provement. The agricultural area in the North-West will be 
reduced this year over last. The cotton area of the south will be 
slightly increased. 

The exporting interests are anticipating a sluggish demand for 
all kinds of staple products, owing to the loss of the anticipated 
foreign market. 

There is much idle capital awaiting employment in the banks. 
Commercial failures continue frequent, but nine-tenths of them 
are made up of small traders whose disappearance from trade 
circles improves the ee of the heavier concerns, who 
have been interfered with during the past two years by this small 
competition. 
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TRADES 


THE IRON, COAL, AND GENERAL 
‘VVERHAMPTON, AND 


OF BIRMINGHAM, WOL 
OTHER DISTRICTS. 


(From our own Correspondent.) 

BIRMINGHAM iron market to-day—Thursday—and Wolverhampton 
market yesterday were attended by a much er number of 
traders than is usual, consequent upon the holidays ; and the busi- 
ness transacted was meagre. Ironmasters reported that hay 
half the works in South Staffordshire are this week wholly idle, 
and the other half will only make three days. There is no 
inducement to curtail the holidays, and the men are therefore 
allowed full play. Vendors rather welcomed to-day the postpone- 
ment of buying until next week, since the effect should be to give 
a better tone to business after the holidays. 

Some hoop, strip, and bar makers state that for six weeks past 
they have had as many orders as they could execute, notwithstand- 
ing that they have refused to file nearly as many more, consequent 
upon the prices offered being unsatisfi . Certain of these 
firms are expressing freely this week their opinion that much better 
prices than at present Fane might be obtained in some depart- 
ments, were not manufacturers over anxious to prevent customers 
from going elsewhere. 

The official basis of £7 10s. for marked bars, with Round Oak 
quality at £8 2s. 6d., remains without change, and is likely to con- 
tinue. Ordinary merchant bars are saleable at £5 10s. to £6, but 
where quality is not insisted on £5 5s. is accepted as the minimum. 
Common hoops are quoted to £5 15s., and strips £5 10s. 

The Australian and New Zealand demand, at date, for bars and 
h is good, and India and South America are also buying in 
m aot heavy quantities. Simultaneously the foreign demand 
for Staffordshire bars of best quality is brisker than several houses 
have experienced for some months past. 

A large out-turn of sheets is going on. In many instances, how- 
ever, buyers who have orders to place solicit so many quotations 
that it is almost like putting up the work to auction. A consider- 
able trade is recorded in common black sheets at £6 10s. to £7 for 
20 gauge; whilst best thin sheets are quoted £10 10s. upwards, 
according to gauge. 

Deliveries in the pig iron trade are mostly suspended this week. 
Native prices are quoted at 57s. 6d. to 60s. for hot-blast all-mines, 
but 55s. is nearer the selling figure of any but special brands; part- 
mines are 40s. to 45s., according to mixtures, and cinder pigs, 33s. 
to 36s. 3d. per ton. Midland makes are Seay pe 

Ironmasters are not unanimous upon the wisdom of getting the 
rollers in the sheet mills to make concessions in the matter of pay- 
ments for rolling long lengths. Such concessions get to the ears of 
buyers, and these make the most of the new arrangements in their 

ining for a price. In short, all reductions in wages give con- 
sumers an additional chance of bearing the market; and when the 
reduction is but small, ironmasters are not compensated. 

Sugar machinery engineers view with much satisfaction the 
improved prospects of the West Indian planters. Already, indeed, 
local merchants are receiving an increased number of orders for 
sugar-making machinery from Cuba and other adjacent islands. 

Engineers here are hoping to get some of the ironwork for 
bridges, and a portion, at least, of the contract for wheels and 
axles, for which the Director-General of Stores for the India-office 
is at present inquiring. 

The Darlaston concern known as Messrs. Ford, Stathan, and 
Co., has changed hands, and in future will be known as Messrs. 
Timmins and Co. 

The present is the busiest month of the year with some of the 
heavy ironfounders, but the severe competition for all business 
offering makes prices very unsatisfactory. Some of our local pipe 
founders will tender for the 22,500 tons of pipes and special 
castings which the Cardiff Corporation are needing for their 
"Tair onde r date fro for galvanised 

‘air orders are arriving at date from the antipodes for i 
sheets, netting, tools, and general machinery. 





Makers of cultivating and edge tools in Birmingham are doing a 
good business with Australia, and, in some descriptions of tools, 
with India also; but the South American demand is much below 
the av Generally speaking, the shipping demand is re 
small. The competition of the Wolverhampton and Black-country 
makers is complained of. Certain of these latter firms are at 
present busier than they have been for some months past. 

The chain cable makers in the East Worcestershire and Stafford- 
shire districts threaten to come out on strike unless the employers 
concede an advance in wages. They now claim a return to the 
original list prices, which is equivalent to an increase of from 
10 to 15 cent. 

A conference of delegates from various branches of the Amal- 

mated Society of Engineers commenced in Nottingham on 

onday. Mr. Horne, of London, presided, and there were 
pare 240 delegates from all parts of the kingdom, as well as two 
rom New York. The president said that starting thirty-four years 
ago with 9000 members, they had now reached a total of over 51,000, 
forming 430 branches situate in the United Kingdom, Australia, 
the East Indies, Canada, the United States, and France. Two 
and a-quarter millions sterling had been expended for charitable 
purposes alone. The object of the conference is the revision of the 
rules of the Society, and the sittings are expected to continue for 
nearly a month. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There has been very little real attempt at business 
during the past week. Many of the engineering works have been 
closed for the whole, and others for the greater portion, of the 
week for the usual Whitsuntide holidays, whilst at the collieries 
in the neighbourhood of Manchester work ceased on Wednesday, 
and will not be fully resumed until about Wednesday in next 
week. With actual operations at works and collieries so generally 
— po there has, of course, been very little buying going on, 
and any business beyond what has been absolutely compulsory has 
been held in abeyance until the holidays are fairly over. 

Tuesday’s meeting was the only Manchester iron market held 
this week, but it brought together only a very thin at . 
and resulted in very little actual business being done. The keen 
competition of one or two of the district brands of pig iron has 
forced a little giving way on the part of the i ers, 
and at the reduced rates, averaging about 39s. for forge, end 
39s. 6d. for foundry, less 24, delivered equal to Manchester, that 
they are now prepared to accept, some small weight of business 
which was previously being held back has been secured. Local 
makers are, however, still undersold by Lincolnshire iron, which, 


although not being actually offered at quite such low as 
For 


were being taken last week, is still to be bought at fully 1s. 
ton under the lowest price quoted for Lancashire iron. 
delivery equal to Manchester the prices quoted for district brands 
range from 38s. 6d. and 39s. to 40s. 6d. and 41s., less 2} per cent. ; 
but so far as there is any actual business doing at these " 
they may be regarded as little more than nomi The large con- 
sumers of pig iron are, in fact, so fully bought, that so far as real 
requirements are concerned, they are not in the market at all at 
present as buyers, and when they are tempted to give out orders, 
it is only at extremely low prices. In fact, where business of 
any weight is being done, I may say that it is only at prices that 
practically have no relation to the nominal list rates quoted in the 
market, and I hear of buyers having placed orders at prices which, 
to use their own words, would scarcely be credited if they were 
mentioned. . 
In the manufactured iron trade there is only a very small busi- 
ness being done. For the better qualities of Lancashire and North 
Staffordshire bars makers still hold to £5 7s. 6d. per ton as their 
quoted basis for delivery into the Manchester district. A want of 
firmness is, however, to a large extent apparent, and buyers who 
have good orders for prompt delivery to give out have not much 


difficulty in — them at 1s, to 1s. 6d. per ton under the above will 


figure. For hoops the average price remains at about £5 17s. 6d., 
and for sheets, £6 17s. 6d. to £7 per ton, delivered into the 
Manchester district. 

Recently I had an opportunity of inspecting one or two 
improvements that are being introduced by Messrs. W. Collier 
rm Co., of Manchester, in tools for cutting twist drills. One of 
these is a specially designed tool, combining both wheel-cutting 
and the cutting of twist drills, which is quite a novelty in the 
combination of operations that are embraced. This machine is 
adapted for cutting wheels up to 18in. diameter, whilst it will 
admit 18in. in length between the centres, and is ed for 
cutting skew, spur, bevel, or worm wheels. In addition, there is 
an attachment for cutting twist drills with increasing twist, as 
required, and other similar work. In construction this machine 
may be described as follows:—The body consists of a strong base, 
fitted with transverse slides, each having an adjustable motion for 
any angle of tooth, and long traverse to admit different diameters, a 
worm wheel and worm and dividing motion are attached, as is usual 
with ordinary proton y | hi For cutting twist drills, 
rymers, &c., an additional slide and headstocks are provided, with 
motions for cutting the increased twist in Morse drills, and when the 
machineis not required for cutting twist driils, this attachment can be 
removed, and go cutting resumed, or the operation reversed 
when twist drill cutting is required. In connection with this 
plant, Messrs. Collier have also a small machine adapted for 
cutting the clearances behind the cutting edge required in twist 
drills. This machine is arranged to admit any size of drill, from 
the smallest to the largest that are now in use; the twist drill to 
be operated upon is placed between centres and revolved. The 
clearance behind the cutting edge is cut away by means of a cutting 
tool, placed vertically, and having an excentric motion, which 
gradually cuts the clearance from the cutting point to the back of 
the thread, and thus ensures a uniform clearance in all the drills 
passed through the machine. This tool, it may be added, can be 
applied either to regular or to increased twists. Another 
special tool is a twist drill pointing machine. This con- 
sists of a light frame, carrying a horizontal spindle, which 
is fitted with a quick-running emery grinding wheel. The 
base of the frame is also fitted with a compound slide, with longi- 
tudinal and transverse adjustment, so as to admit any length or 
diameter of drill required to be pointed. The special e- 
ment of the machine consists in a top rest with a powerful chuck, 
having a cam motion so as to allow for the interval of space, 
and make the requisite graduating face on the point of the drill. 

In the coal trade there has been a little extra push for house fire 
classes of fuel in anticipation of the stoppage of the regular 
supplies during the holidays, but with this exception business con- 
tinues ntrmny with common round coals for steam and forge 
purposes a in the market, and engine classes of fuel also 
plentiful and slow of sale. So far as any further announced 
reduction is concerned, prices are unchanged, and in the Man- 
chester district they are steady at the present list rates, but 

nerally the tendency is downwards, and to a large extent it is 
soe a question more of what buyers will give than what 
sellers are quoting. At the pit mouth best coal averages 8s. 6d.; 
seconds, 7s.; common house fire coal, 5s. 6d. to 6s.; common coal 








for steam and forge purposes, 5s. to 5s. 6d.; burgy, 4s. 6d. to 
4s. 9d.; the better qualities of ‘slack, 3s. 9d. to 4s,; and common 
sorts, 2s, 9d. to 3s. per ton. 


In the shipping trade there has been a moderate business doing, 
but the prices at which sellers are willing to accept orders are very 
low, one ordinary qualities of Lancashire steam coal not averaging 
more than 6s. 9d. to 7s. per ton delivered at the Garston Docks or 
the High Level, Liverpool. 

Barrow.—The week has been chiefly spent in holiday making, 
not only by workmen, but by business men generally. No new 
feature can be noted in the condition of trade, and sales during the 
past few days have been comparatively few and inextensive. The 





best prospects of trade are generally shown by the spirit of con- 
sumers to buy iron for forward delivery; but there is not much 
a in forward sales, although iron can now be bought for for- 
delivery at little more than the price at which sales for 
prompt delivery can be effected. It is generally believed that 
the attitude of the market at present will not be disturbed, 
and any hope of an early revival in demand has been aban- 
doned. It is always noticeable that when the spring passes 
without any additional spurt in trade, nothing but extraordinarily 
ptional ci it will bring about any improvement, and 
there are no indications of such circumstances arising so far as the 
hematite iron trade is concerned. Prices are unchanged at 44s., 
No. 1 mixed Bessemer samples net prompt delivery, and 45s, 
forward delivery; No. 2, 43s. 6d.; No. 3, 43s. per ton net; forge 
and foundry qualities, 42s. to 42s, 6d. per ton. Stocks remain very 
large at all the works, and also in warrants on the docks and in 
store yards at Barrow, Workington, and Maryport. Steel makers 
have not many orders in hand, and it is probable they will expe- 
rience a dull state of things, both as the industrial and 
commercial aspects of trade during the year. Shipbuilders are 
busier than they have been, but no new orders have fen booked. 
Marine engineers are still working overtime. Iron ore very dull at 
from 8s, ao ton at mines. Coal and coke firm. Shipping in 
a less active state than ever. The tramways at Barrow are now 
ready for the inspection of the officer of the Board of Trade. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE great strike, as I anticipated, is slowly but steadily coming 
toanend. Lundhill, Waleswood, Corton Wood, Wombwell Main, 
and Mitchell Main Collieries have followed the example of other 

its and accepted the masters’ terms. Darfield Main will poy 
added to the list before the week is out. The men at king- 
ham Colliery returned to their work on the 28th inst.—Thursday— 
and now Messrs, Newton, Chambers, and Co., who employ over 
3000 pit hands, have the whole of their men at work. every 
side the men seem thoroughly tired of the struggle, though at the 
Nunnery Colliery a defiant attitude is still maintained. The pits 
of the Nunnery Company are at Sheffield, and the men have 
a ready means of applying for the aid of the benevolent, which 
they do —. rom Denaby Main similar deputations in 
the form of brass bands, and now of colliers’ wives with begging 
ks, are energetically canvassing for subscriptions, the former in 
the — thoroughfares, and the latter from house-to-house. The 
result cannot possibly be ~ 45 as the general public have them- 
selves been severely pinched by the long depression, and the appli- 
cations are now wearisomely frequent. 

At Manvers Main, the deputation appointed to wait upon the 
employers and intimate the willingness of the men to resume work 
at the 10 per cent. reduction found the management quite ready 
to reinstate all the men who occupied places prior to the stiike. 
A suggestion was made that the question of wages should in future 
be settled according to a sliding scale on a principle similar to that 
in Durham and Northumberland, but no definite action was taken 
on the point. The miners appear to be very thankful to get back to 
their employment, and the joy of the miners’ wives and children 
was unmistakeable. 

The great dispute at Denaby Main must terminate within a 
week, I learn that the men, from the result of an interview with 
the Ts, have come to the conclusion that the pits will be 
closed ess an arrangement is made on or before June 3rd. 
Preliminary to this being done the colliers from Cornwall have been 
sent home, and the colliery management ns thoroughly deter- 
mined to bring thisdisastrous affairtoanend. They state that they 
cannot continue to carry on the concern ata loss, and are still more 
unwilling to keep up a warfare with workmen who will neither work 
themselves nor allow others to do so, and if they are not to do their 
business in their own way, they will prefer not to do it at all until 
the conditions are altered. The closing of Denaby Main Colliery 
ill be @ serious affair for the village, practically depriving not 
only the miners, but tradesmen and others, of the means of support. 
There is no place in Yorkshire or adjoining coal-fields where the 
men will find work. 

In one or two quarters I find a strong opinion expressed that we 
are nearing the end of the depression in the American market, 
Very little evidence of revival can be found here, but it is certainly 
believed by one or two competent judges that the long-continued 
adversity is about to be broken. A friend who recently 
returned from the United States says that he believes next August 
or a will witness a change for the better. ty 
should begin there, it would be a good sign for the old steel trade 
of Sheffield, and the large houses, who still largely look to the 
States for their business. 

The Whitsuntide holidays have been more thoroughly enjoyed 
this season, perhaps, than on ~ former occasion, except in the 
colliery districts, There has rarely been such glorious weather, and 
this has caused both employers and employed to take advantage of 
the “‘play” time. Sev: works were reopened on Wednesday 
morning; but there has been very little done this week. No pres- 
sure in any departments, except mang oe ty heavy ordnance, 
and steel castings for marine purposes, leads to longer rest than 
would otherwise have been permissible. 

A trial trip was run on the Hull and Barnsley Railway on 
Monday, a train conveying about one hundred persons having 
engineered from the Hull docks to the Stairfoot junction. 

The accident to the express for London near Shireoaks station, 
noticed last week, was not owing to the failure of a crank axle on 
the engine, but to the snapping of a —s rod. No further 
damage was done, and the train was only slightly delayed. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ow1nG to the Whitsuntide holidays the Cleveland iron market 
was this week held on Wednesday, instead of Tuesday. The 
state of trade, which has been very quiet and weak for some 
time, is now worse than ever, business being literally at a 
standstill. It is a difficult matter to fix prices, because no sales 
have recently been made. For prompt delivery merchants are 
quoting No. 3 g.m.b. at 32s. 9d. per ton, being 14d. less than th 
accepted’ a week ago. For forward delivery they ask 33s. 3d. 

r ton. Makers are ee roy their iron for either prompt or 
orward delivery, and will not take the low prices with which 
merchants seem to be content. Their quotations range from 
33s. 6d. to 34s. per ton. The price quoted for forge iron by 
merchants is 32s. 9d., and by makers 33s. 

No improvement has taken place in shipments of pig iron from 
the Tees. The home ports are taking average quantities, but 
there is a great falling-otf in the consignments abroad. 

Nearly all the finished ironworks are closed this week for the 
holidays, alterations, and repairs, There is a lull in the demand 
for ship plates, angles, and bars, and prices are not so firm as 
they were. Quotations are as follows:—Ship plates, £4 17s. 6d. to 
£5 2s. 6d. per ton; angles, £4 12s, 6d. to £4 15s.; and common bars, 
£4 15s. to £ free on trucks at makers’ works, less 24 per cent. 

iscount. 

The accountant to the Board of Arbitration has issued his report 
for the two months ending April 30th. It shows that the 
average net selling price of finished iron of all kinds was £4 17s, 11d. 
per ton. The lowest point reached in the depressed times 
omting December, 1879, was £5 3s. 3d.; the present return is, 
therefore, 5s, 4d. per ton below the minimum of that period. The 
fall of prices which has taken place during the first four months 
of this year is only 1s, 10d. per ton, but when the fall which 
took place during last year is added the total mes £1 for 
the sixteen months. In 1883 the fall in price was 10s. per ton, 
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The output of rails, plates, bars, and angles for 
the two months ending April 30th was 65,283 


The North-Eastern Steel ©: y, of Middles- 
brough, has been utilising the Whitsuntide 
ho! s by sundry alterations and 
ex ns to its plant. The alterations affect 
mainly the blowing engines for the converters. 
These have latterly been troublesome, because 
— be 5d power. | Frequent breakages 
and inter- 
raptons . the blowing department. These evils 

be entirely remedied by the alterations which 
have just been made. The extensions referred to 
consist of a new 20in. mill, for billets, and other 
light sections of various kinds. The company 
os experienced a large demand for such work, 

. =. does not find it can meet it advan- 
tageoualy without a mill specially adapted to it. 

he death of Mr. He Moore, of Glasgow. 
formerly one of the firm of Shaw Thompson ani 
Moore, .has been much regretted in a 
where he was well known. In —— = 
other capitalists he was owner of certain landed 
property on the banks of the Tees. He was also 
closely connected in various ways with the 
Cleveland iron trade. 

The North-Eastern Railway Company is spend- 
ing no small amount of money in —— 
its line between ma and Redcar 
new station is nearly complete at Grangetown, 
and another at North Ormsby. They are both of 
the “‘island” type, and will be a great accommoda- 
tion to the inhabitants of the Ibcaliities in which 
they are situated. Near Fighting Cocks, the 
branch line to Bank-top, Darlington, was com- 
menced some time since, and the works are already 
considerably advanced. The Middleton-one-row 
new station is built and will soon be ready for 
use, At Bank-top a greal deal of work has 
already been done to the new station and 
approaches, but according to present appearances 
this will be the portion last completed. The 
traffic returns of this line for last week show an 
increase of £1932 over the corresponding week in 
1884, This is a gratifying change from the 
decreases which have been announced weekly 
without intermission for a long time. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been unusually quiet this 
week on account of the holidays. Pig iron specu- 
lation is in a backward state, ut as the warrants 
are well held the quotations do not show much 








ge. The t y is, however, downward 
this week. The week’s shi ments of pig iron 
were 9130 tons, as compa: with in the 


pong week, and 16,240 tons in the corre- 
ay week of 1884, During the ev 
the stocks of pigs have been accumulating to 
greater extent than before. Messrs. Connal oa 
Co.’s Glasgow stores now contain 596,898 tons, as 
against 590,994 at the same date last year. 

The warrant market was closed from Wednes- 
day of last week till Tuesday forenoon. At the 
close on Wednesday, sellers stood at 41s. 10d. 
cash. The market opened on Tuesday at 41s. 9d. 
cash, and 41s. 11d. one month, and remained 
almost stationary throughout the day. Business 
was done on Wednesday at 41s. 8d. cash. To-da: 
—Thursday—the market was very a amen 
with a further decline to 41s. 6}d. cas’ 

For makers’ iron the demand is very am and 
the best brands are offered by merchants at about 
3d. below the prices of last week. Free on board 
at Glasgow, Gartsherrie, No. 1, is quoted at 50s. 
per ton; No. 3, 46s.; Coltness, 51s. 6d. and 
49s. 6d.; loan, 51s. 6d. and 49s, 6d.; Sum- 
— 49s. 6d. and 45s. 6d.; Calder, 52s. and 

45s. 6d.; Carnbroe, 48s. and 45s, 6d.; Clyde, 
46s, 9d. and 42s, 6d.; Monkland, 42s. and 40s. ; 
Quarter, 41s. 9d. and 39s, 6d.; Govan, at Broomie. 
law, 42s, and 40s, 3d.; Shotts, at Leith, ny and 
49s. 6d.; Carron, at Grangemouth, 52s. 6d. and 
47s.; Kinneil, at Bo'ness, 44s. and 43s.; Glen- 
garnock, at , 47s. 6d. and 42s.; ; Eglinton, 
. 3d. and 39s, 6d.; Dalmellington, 45s, 6d. 
ond 42s, 

There is a steady demand for Cleveland pig 
iron, the arrivals of which to date are 46,920 tons 
greater than twelve months ago. 

Considerable surprise was caused by the an- 
nouncement made this week by Messrs. H. 
M‘Intyre and Co., of Paisley, that they were 
obliged to ay payment. The firm has of 
late years built a considerable number of the 
smaller class of vessels, and when other shipyards 
were dull, they had been generally full of work. 
The Govan hipbuilding Company have dis- 
charged a large number of workmen, and they 
have now only about 300 men in the yard engaged 
repairing the Allan liner Hibernian. 

At a meeting of the steel trade a few days ago 
the recent advance in prices was confirmed, but 
no further increase was made. 

The shipments of iron and steel manufactures 
from the Clyde in the past week were smaller 
than usual, consisting of £2380 worth of ma- 
chine , £698 sewing machines, £4200 steel goods, 
and £ $, 500 iron manufactures, the latter com- 
prising sleepers, bars, and sheets, with £5120 for 
Calcutta, and £4500 goods for Canada. 

The ran § trade in coals has been active 
during the week, and from some of the ports large 
quantities have "been despatched. At Glasgow, 
18,302 tons were despatched; Greenock, 1392; 
Ayr, 7653; Troon, 6909; Irvine, 2845; and 
Grangemouth, 16,064 tons. In some cases an 
increase of about 3d. a ton has been got, but even 
that rise is by no means general. The supplies 
are large, and all orders are therefore met with 
promptitude. To date, the total shipments of 
by . Scotch ports show an increase of about 


Meetings of colliers have been held in different 
localities in the course of the week. At a meet- 
ing at Hamilton Mr. John Clyde, the chairman, 
stated that by the A megs of the Baltic ports the 
trade had been b and he urged the men to 
combine in order to <* back the last 6d. a day 
that was taken from a. In Colville the 
Kilmarnock delegate ond Hutchinson, of 
Galston, who represented Ayrshire, said that 
2300 of the miners in the country were now 
per age J on the ~~ = of —., hours, 

wages being meeting 
resolved to recommend that the hours be 





restricted to eight, with a darg of 2 tons 10 cwt. 
in close places and 3 tons at the stoops, 

The Executive Board of the Fife and Clack- 
mannan Miners’ Association met at Dunfermline 
on Saturday, and resolved that an effort be made 
to obtain an advance of wages to the extent of 
10 per cent, 

t the fourth annual meeting of the Burnt- 
island Oil Company, held in Edin| 
the chairman, Mr. John Waddell, 
during the year they had raised 125, 000 
shale, of which 116,000 had been used, roducing 

3578 odd gallons of "oil, ual toa yield of about 
31 gallons per ton of e. The dividend paid 
to the shareholders is at the rate of 20 per cent. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

WitTH the —— of a little break about 
Monday and Tu , the flow of coal trade has 
been brisk and gratifying. Last week the pres- 
sure was 7 great in anticipation of the stag- 
nation of hitsuntide, Cardiff sending away 
171,000 tons of coal; Newport, Mon., 57,000 
tons; and Swansea, 39 ,000 tons. Men worked 
well in every direction, and the way the railways 
cleared off accumulations was very noteworthy. 
The Roath sidings, for instance, at the Taff Vale, 
on Thursday looked, with its five or six lines 
half a mile in length, one dense mass of coal— 
house, steam, and s' —but in a few hours the 
clearance was almostcomplete. Saturday’s ship- 
ments at the Bute Docks showed a remarkable list 
of large cargoes. There were a large number over 
2000 tons, and the great majority over 1000 tons, 
The arrivals of registered tonnage at Bute Docks 
during the last four weeks have been the greatest 
on record. In two days 110,000 tons came in. 
Last week’s clearances at "the Bute Docks 
amounted to 150,000 tons, and despite excellent 
and most energetic work, the coal tips had all 
their work to do. Penarth is equally active, and 
12,000 to 14,000 tons a day clearance there is an 
ordinary event. 

We seem to be really in for another good spurt 
of coal trade, and prices, which are rapidly stif- 
fening, may soon be expected to advance. Steam, 
large and small, maintains its firmness, and house 
coal, which has seen a long period of inaction is 
getting quite active. 

Good work is being done at Merthyr Vales 

Cyfarthfa, and Dowlais collieries, 
Deep Navigation is decidedly improving in aa 
put, and the same may be said of Penrhiwceiber. 
Arrangements are being made at this place for 
adding a new pumping engine and air compressor 
to the present machinery, and, like some of the 
other large collieries, it is to ‘have the electric 
light for surface operations. The daily output 
varies between 1300 and 1400 tons, 

The new sinking at Navigation progresses well, 
and at ee coal is expected to be reached in 
another week or two. 

Cyfarthfa sent off its first make of steel rails 
last week, and a very satisfactory cargo they 

The ger, Mr. Wm. Evans, has 
been most energetic in the matter, giving personal 
direction at every point unremittingly night and 
day, and the result is an excellent make, and one 
~— should command a trade. 

aed oy however, orders are by no means 
plenti Last week a few thousand tons of 
rails were sent away chiefly from the Monmouth- 
shire works, including a fair cargo for the Cape 
towards the completion of railways at East 
London and Port Alfred. Italian . ers are held 
by some of eo ir ters, also Canadian and 
Indian, and i er from Russia are floating 
about, The ski managers is well exercised 
in the cameos "of th the small business in 
hand, the aim being, and really well carried out, 
to keep mills quietly going. 

Pentyrch Works seem as if following the track 
of Treforest, but it is to be hoped trade will revive, 
- there is a large population dependent upon 
them. 

The make of steel sleepers at Dowlais is satis- 
factory, but I do not hear of any movement 
at we other works, putting new rolls, or so, to 
compete with Dowlais. When the railways 
waken up to the superiority of the steel sleeper 
to wooden, competition, and a lively one, may be 
expected, 

here is at present no great activity in bar, 
wire, or any branch of the iron trade; a mode- 
rate business only is done at low prices. Thenew 
wire works at Merth - with its splendid machinery 
continues idle, and Plymouth works are being 
ily dismantled. An old inhabitant states 
that in the time of an ancestor, 150 = ago, 
fine corn fields occupied the site of Plymouth 
Works. To all appearances we are going back to 
the cornfields again. 

The tin-plate trade is not very satisfactory. 
Some makers, principally in the Swansea district, 
are well occupied, but, viewed broadly, there are 
reasons for disquietude. Make keeps ahead of 
demand. April totals were not encouraging. 
The consignment to America in April was in 
round numbers 21,000 against 23,000 tons in 
March, and a decrease is shown in the totals to 
France and Australia, 

Inquiries for sheets are numerous, but buyers 
want them for 12s, 6d. free at Liverpool, and 
against this makers very properly protest. 

The fact is, and it cannot be concealed, that 
there are too many makers, and until the weak 
ones are weeded a the trade will not be satis- 
factory. Weak men in the trade are compelled 
by necessity to accept low terms, and thus the 
others are doubly injured. 








There has been a suggested stop, of works 
two days a week, but this is regarded as promising 
only a partial relief, and the probability, as far as 


I can now see, is that traders will go on struggling 
as at present until the weak go to the wall. 
Swansea is shipping this week pretty well. 
Last week over 4000 tons went to New York and 
Philadelphia. 
Patent fuel is brisk. Swansea sent close upon 
9000 tons away last week. 








In a single decade the population of New 
South. Wales has increased nearly 30 per cent., 
the number of children receiving instruction has 
more than trebled, the number of mills and 
manufactories has been quadrupled. 





THE PATENT JOURNAL. 
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bead It has come to our notice tha that some applicants of the 


Patent-office Sales Department, for Patent ‘ions, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Pi 0 


oy the number of the page of THE ENGINEER at whie 
Specification they —— is referred to, instead of 
pe. the proper nui of the Specification. 
mistake has been made by looking at THz EnGIneER 
Index, and giving the numbers there found, which only 
refer to the pages, in zines of turning to those pages and 
finding the number of the Specification, 


Applications for Letters Patent. 
o* nny ty tents have been ‘‘ communicated,” the 
address of the communicating party are 
pointed in italics. 
19th May, 1885. 
6089. HarMoniums, AMERICAN Organs, &c., J. Robin- 
son, Swansea, 
 Lvsmicatisa Cups and Wasuers for Sprnnina, 
C. Brigg, B 
6091. op Room D. R. Gardner, Cae. 
6092. APPLIANCE for PLavina Games, G. P. . Lemprizre, 
eae. 
60¥3. Fire-escape Tower, W. P. Thompson.—(C. 
Clarke, United States.) 
6094. Hincxes, Kerries, Teapots, &c., P. Gill and T. 
Lock, Liverpool. 
6095. SLuBBING and Rovine Fisrovus MareriAs, W. 
Tatham, Manchester. 
6096. Rie VERNIER, _ Greener, Birmingham. 
= —— Couptinas, G. O. L. Leguévest Bourgerdl, 


6098. PorTaBLe Fo_pine Music Stanpand Desk, J. E. 
Peene, Kington. 

6099. LETTER-FILE, J. A. Fresco, Paris. 

6100. Lax Taper Tuses, J. Hughes, E. Johnson, 
and J. = Birming 

6101. Boots and SHozs, W. Freeman, Leicester. , 

6102. Pistons, J. H. Mitchell, Halifax. 

6103, Stationery, J. Linkleter, Tynemouth. 

6104. Uritisinc Peat Fiprg, E. ‘I’. Reed, Newcastle- 
on-Tyne. 

6105. BUILDING TALL Carmney Suarts, 
Stratford-upon-Avon. 

6106. Fasrenrnos for Trunks, &c., W. H. and B. Jones, 
Wolverbampton. 

. Faciuitatine the Teacnine of NeepLework, 8. 
Lawton, Manchester. 

6108. Cummnzy Spark ARRESTERS, J. Hornsby.—(J. 
Martin, New South Wales 

6109. Ro.iers for Printine Fioorcioras, &c., G. 


Parker, Glasgow. 

6110. Stgam Bor.er, J. N. Paxman and H. G. Plane, 
London. 

6111. DupLex Srrune Viowrin, J. and J. A. Taylor, 
Lower onton., 

6112. Automatic DouBLE-actinc Winpow Ho per, H. 


W. Thompson, 


Chancellor, Battersea. 

6113. Compinrna Rusu and WILLow in Basket Work, 
G. W. 8co mdon. 

6114. WeicHing and Merasurinc Grain, &c., W. 
Oakley, London. 


6115. Fire Stoves and Grates, M. Schneider, Halifax. 

6116. InpIcaTING APPARATUS for OmnNIBUsES, a, J. 
Hope, Liverpool. 

6117. IRon SteErers and Fasreninos, W. E. Pedley, 
Sind, India. 

6118. ELECTRICAL System of SicNauuine, H. P. F. and 


J. Jensen, London. 
6119. PorTaBLE Apparatus for Bortinc Liquips, &c., 
H. Vernon, London. 


6120. Eco Bor_er and Poacuer, J. Taylor, London. 

6121. Door Sprinos, J. W. Weston, Illinois, U.S. 

6122. Bansos, W. Temlett, London. 

6123. SEED DRILLs and Cuttivators, J. G. Smith, 
London. 

6124. Repucine Ores, J. K. Griffin, London. 

6125. PistoL Houster, A. J. toult.— Annener Guss- 
stahlwerk Actien gesellschaft, Germany.) 

61z6. Firg-arMs, A. J. Boult.—(7. #ricksen, D. Schol- 
berg, and 0. T. Johnson, U.S.) 

6127. Stiuis for ConcENTRATING SULPHURIC AcID,C A. 

h, London. 

6128. FIRE-EXTINGUISHERS, J. A. House and C. H. 
Dimond, London. 

6129. AuToMATIC FIRE-EXTINGUISHERS, J. A. House, 
London. 

6130. Grippers for CABLE RatLways, G. B. Bryant and 
E. D. Dougherty, London. 

sa pl Sraxpanps or Upricuts, C. H. Fitzmaurice, 


esa. edeee Encines, W. Mather and T. Thorp, 
London. 
6133, Bricks, E. Cammiss, London. 


6134. NAPHTHOL-CARBONIC ALKALINE Sauts, J. H. 
Johnson.—{Dr. F. von H. Nachfolger, ——. 
6135. Loar Sucar, J. H. Johnson.- (2. M. B. 


Etienne, France.) 

6136. Fountain Pens, H. T. Brueton, London. 

6137. WorkinG SHort Cotton, W. K. Lake.—(C. W. 
Simmons, U.S. 

6138. WaAsHING RE, E. Scott, London. 

6139. Starcn, W. R. Lake. ae Jeb, United a 

6140. GRaPE-sUGAR or GLUCOsk, W. R. ‘Lake 2.—{ W. 
Jebb, United States.) 

6141. Lawn Tennis Courts, J. Eaton, London. 

6142. Curtinec ENVELOPE Bianks, &c., T. B. Kendell, 
London. 

6143, ConpeNsinG Apparatus, A. W. L. Reddie.—(J/. 
L. Alberger and T, Sawlt, United States.) 

a bag: Rattway CaRriace Doors, C. D. 

gg wo , London. 

6145. PeNci.- HOLDERS, H. J. Haddan.—(B. Kollisch, 
Bavaria.) 

6146. TimEKEEPER, H. J. Haddan.—(R. Biirk, Germany.) 

6147. CLorHes Button, H. J. Haddan.—(H. fusr, 


ny. 

g 48. WHEELS, J. Taylor, London. 

6149. ENaMEL Paint, D. McCowan, Glasgow. 

6150. Gas Motor oe R. Pollock, donee. 

6151. Surps’ Lamps, J. Gilchrist.—(D. "Ballardie, U. ~ 
6152. Pressine > rh og into Movu.tp Boxes, 
Schlickeysen, London. 

6153. Boxes, P. Sonmemn~4J. Scherdel and C. T. Remus, 


Saxony. 

6154. Heatrine Arr and Gas, J. Lewis, London, 

6155. FrrELEss Workine of Steam Enaines, A. M, 
Clark.—({(M. Honigmann, Germany.) 

6156. Steam Enarnes, T. T. Tucker, London. 

6157. Cuttine Bricks and Ties, C. Schlickeysen, 


ion, 
6158. MeTaLiic CarTripeE Cases, R. Morris, London. 


20th May, 1885. 


6159. Prxe’s COMBINED AUTOMATIC BREAD-CUTTING and 
BUTTER-SPREADING MacuIneE, J. G. Pike, Norwich. 

6160. Roap Locomotives, A. E. Wynn, Grantham. 

6161. SprnpLe Grease, J. er, Leeds, 

6162. Knirtinc Macuines, R. E Lendrum, oe. 

6163. STocKINETTE Fasric, R. H. Len 

6164. WHEELED CARRIAGES, A. Dickinson, Wednes- 
bury, and L. C, Clovis, West Bromwi 

6165. Kry.ess Watcu, J. Phillips, Birmingham. 

6166. — -RvUGs, &c., J. Greenwvod and J. Moore, 


6167. Broveums, I. Briggs, F. Holloway, and H. D. 
anti gure W. ign 
ce Houses and REFRIGERATO! 
bottom, Manchester. a 
6199, Watammxo, &c., Szep, &c., J, Cheevers, Birming- 
6170. Crimp or PiEat, T. ffame and Co., Nottingham. 
6171. Bansozs, H. 8 London. 
6172, Hancers or Droppsrs, A. Sparrow and F. Hoyer, 


Liverpool. 
6178, Restn-Box, A. Cary and A, Stradling, Newbury. 





6174. Gas Motor Enarnes, §. Clayton, Bradford. 

6175. Atracuinec Reins to Venicizs, &c., G. J. Har- 
court and w, Bristol. 

176, Broveus, &e., id. W.C. B. Cave and F. W. Baker, 
Bi 


6177. Sprinc Matrresses, &c., W. Gadd, Manchester. 
6178. Rope Coupiines for Rartway Veuicwes, R. C. 


Sayer, Newport, Mon. 
6179. COLLECTING Dust from Arr, J. Ritchie, Liver- 
6180. Wixp VaLvE or Pauuet for Oncans, A. 8S. Hamand 


ndon, 

6181. - maa Transit of Boats, &c., H. Shaw, 
ndon. 

Seren &c., ExpLosive Prosectiies, J 


. » U.S. 
6183. ConstrucTtiInG ExPLosiveE Prosectites, J. 8 
» Riverton. 
6184. Constructine EXPLosiIvE 
Williams, Riverton. 

6185. ConstrucTtiING EXPLOSIVE 
Receivers, J. 8. ba Riverto: 

6186. EvaPoRATION Pan, J aoe coal London. 

6187. Evecrric Taroets, G. F. Redfern.—(F. Gladel, 
France.) 

6188, Bzarines for VeLocipepEes, W. Bown and J. H. 

ughes, London. 

6189. Prorecrors for Spokes of VeLocirepgs, G. J. 
Stevens and H. W. Turner, Finsbury. 

6190. Exrractina Gop from OrEs aad other Pro- 
pucts, J. Noad, London. 

6191, BEARINes and Axes, H. J. Haddan.—(L. Leirer, 


Hungary.) 

6192. ge for SHarts and Axes, H. J. Haddan. 

—(A. W. Spatzier, Saxony.) 

6193, Positive EXPANDING ComB, G. R. B. Kempton, 
West Ham. 

6194. Curtinc Grooves on Routers, A. F. Link.—(V. 
Philippot, F. Schneider, and C. Jaquet, Germany.) 

6195. ELectric Currents, O. E. Woodhouse, F. L. 
Rawson, J. H. Davies, and Sir D. Salomons, tondon. 

6196. Stow Sperep Execrro-motor, J. H. Adams, 
London. 

6197. Bearinos or Brasses for Ro.iine MIL1s, W. E. 
Harris, London. 

6198. MILITARY Water Borties, P. B. Barnard, 


amilton. 

6199. ; besa Skates, W. R. Lake.—(H. W. Libbey, 
United States.) 

6200. Boares, J. Brown and T. Midelton London. 

6201. SLUBBING INTERMEDIATE and Rov:no Frames, S. 
A. Luke, London. 

6202. Sourrarres for Currs, W. E. Patterson and G. 
Slater, London, 

6203. Lever Pepats for Drivinc Macuine Toots, W. 
H. Beck.—(A. Tiersot, France.) 

6204. ORNAMENTING and PRESERVING PHOTOGRAPHS, 
E. Lloyd, London. 

6205. OPERATING on LARGE ForoGines in [Ron or STEEL, 
G. Siddell, London. 

6206. TELEPHONE TRANSMITTERS, A. M. Clark.—(The 
Long Distance Telephone Co., United Stutes.) 

6207. TaBLe or Easki, W. Lichfield, London. 


Prosectites, J. 8. 


a ECTILES or 


2lst May, 1885. 


6208. CLeaninc Fa.iers and Giiis, J. V. Eves, 


Belfast. 
ae = Sicut Feep Lusricator, J. T. Hailwood, Roch- 
e. 


6210. Gerrixa Coat, W. Pickard and E. Dickinson, 
Manchester. 

6211. Propucixa Street from Pia Iron, J. McRobie, 
1 

-= aman for be wee &c., Pires, W. Mitford and G. 
e! 

6213. ance, . H. Denham, London. 

= Supports for SIDE-LEAVES of Tastes, H. Sefton 

Wood, Liverpoo! 

6215. Wire. BorrLe Basket, G. Baker, Birmingham. 

6216. Picrure Hanoers, C. A. Bullock, Bristol 

6217. Frxrnc Tries, T. Heaps, Halifax. 

6218, Datixo and STAMPING Raitway Tickets, J. B. 





6219. Grinpine and PoLisHine SHEET METAL PLatTEs, 
W. hke, Manches' 

6220. Moutps, J. G. Lawrie, Glasgow.—-lst November, 
1884, 


6221. Compounp Sream Enarnes, W. Hargreaves and 
W. Inglis, Glasgow. 

6222. TiME- -KEEPERS, C.E. Kelway, London. 

6228. RirLe Sicut ELEVATORS, H. Bates, Birmingham 

6224. Groove CuTTING and DRILLING Macuine, G. F. 
Thomson, Chester. 

6225. Latcues for Gates, &c., E. Bellow, Liverpool 

6226. Rartway Sration InpicaTors, ason, 


icester. 
6227. ConcreETE Mixino Macaig, 8. Mason, Leicester 
= CaNnDLE ExtTINncuIsHER, W. W. Brereton, Dublin. 
. REcorDING § SIGNALS on SipHon Recorpers, J. H. 
W. diand 





,o 

6230. PROPELLER for Boats, J. Howorth, London. 

6231. Watcues, I. Hermann, London. 

6232. Wincues, C. H. Cook and J. E. Warner, London 

6233. APPARATUS for Weavina Gauze, T R. Ashen- 
hurst and J. T. 

6234. CarriaGes for Twist Lace Macurnes, I. R 

cock, London. 
6235. Sueep Dippine, J. Myatt, Hanley. 
6236. Au1oMaTON SEaT for Doo Carts, G. Heath 


6237. ORNAMENTAL Frames for Carps, M. Wirths 
Londo: 


mdon. 

6238. en R. and E, McLintock, London. 
6239. Teapots, L. Brown, Falmouth. 

6240, Evecrric METERS, F, W. Corden, Datchet. 

6241. Posts for Carryine Lamps, F. W. Corden, 


Datchet. 

6242. Printers’ Gauueys, W. P. Byles and G. Allan, 
London, 

6243. TREATING WasTE Propucts, ty C. Mewburn.— 
(G. Noback and W. Gintl, Bohemia 

6244. TrLes, G. E. 8) Tunbridge Wells. 

6245. VELocIPEDEs, T. Bierau, London. 

6246. PorTaBLe Beps, W. P. Thompson.—(F. R. Rétif, 
France.) 

6247. RecepTacte for Fruit, &c.,G. D. Terry.—(J. W. 
Leslie, United States.) 

6248. TREATING RamiE, &c., H. J. Haddan.—(E. Frémy, 


France.) 
6249. Ties, G. F. Redfern.—({Le Comte B. d’ Abbadie, 


France.) 
6250. Mrrers, R. I. Barnes and H. 8. Heath, London. 
6251. INDIA-RUBBER TriREs, &., C. Moseley and B. 
Blun ne, Manchester. 
ay a Sprvnine Macuinery, P., R., and J. Eadie, 


iter. 

6253. Lamps, E. Raffalovich.—(L. Chander, Russia.) 

6254. Vatve Gear for Stream or other ‘Exaines, 7. 
Swan, London. 

6255. HypraTe of Baryta and Sutnipe of Sopium, W. 
Black and W. L. Rennoldson, London 

6256. LicnTiInc RarLway CAkRIAGES, Sir F. Bolton, 
London. 

6257. Hypravtic Mars for Gasworks, C. D. Abel.— 
(F. A. M. Aluvoine, France. 

6258, MECHANICAL Piano, P. Jensen.—(Gavioli and 
Co., France.) 

6259. Brakes, G. Wilson, Anerley. 


22nd May, 1885. 
6260. T-sQUARE and Set-squaRE Cxiamp, G. A. Barnard, 
Winchester. 
6261. Sicuts for BiLL1aRD Cus, J. Tufnail, Reading. 
6262. Tramway, ac., Enornss, A. Johnson and G. G, 


Rhodes, Manuingham. 
6263. THERMOMETERS, G. Heisch and C. W. Folkard, 


bas = CarriacE Lamps and Hovpers, H. E. Brown, 
26s, Hypropatuic Hoop, T. 


, London. 
6266. DorreR ConDENSING MACHINES, R. H. Lendrum, 
Halifax. 
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<, ime or Can Lip or Stopper, J. Clare, Ditton- 
idm 

6268. Lawn Tennis, &c., Boorsand Sxors, H. C. Pretty 
and J. Hewitt, Leicester. 

6269. Formine the Necks of Borrces, &c., J. Block- 
sidge, Birmin, 

6270. Lupricants, 8. ‘Banner, Liverpool. 

6271. Wrincrne and ManG.ine + neon ig Kenyon, 

. Barnes, and R. W. Kenyon, Live’ 

6272. Lips or Covers for Drums or anes G. H. 
Bolton, Live: 

6273. Vestivarise Apparatus, B. Boothroyd, Liver- 


pool 

6274. CorrucaTED MeraL Tuses, D. B. Morison and 
H. Cheesman, Hartlepoo 

6275. Fasreninc Boots, &c., J. Smith and F. Lang- 
ford, Stoke-upon- Trent. 

6276. Rerort Lip Frrrines, C. C. Carpenter, London. 

6277. Mera, Heaps or Harness for Looms, P. Cross- 
ley, London. 

6278. * PRINTING Macurnes, G. Walker, Halifax. 

6279. Ortcans, P. J. Kenyon, London. 

6280. Comprsssixe Arr, I. Shone and E. Ault, Liver- 


poo 
6281. Spare or Jury Ruppers, J. Wall, Liverpool. 
§282. Seana, W. Carnelly and G. W. C. Kirkham, 
mdon. 
6283. TrRaNsmITTING Motion between PuLLEys and 
Dros, J. K. Starley, London. 
6284. Lapies’ SAFETY Sappve, H. Nicoll, London. 
6285. Taprr Box, G. F. Andrews, East Dulwich. 
286. TELESCOPIC SwIncrna, &e., Swiren for Incan- 
DESCENT Evecrric Lamps, A. Grundy and G. W. 
_endy, London, 
:_ Vatve Vent Prive, J. Everard, 
on. 
6288. Yeast, W. 8. Squize, London. 
5289. COMBINED "TRESSLE Socket and Ciamp, G. W. 
Zeigler, London. 
6290. TeLEscopic Coat Suute, A. J. Christey, London. 
6291. Scoot Desks and Seats, W. Taylor, London. 
6292. Drymnc Foiier’s Ears, &c., T. C. Gregory, 
London. 
6293. Trpptxe Veuicies, J. Eddy, London. 
6294. Brick Pressinc and MovuLpinc MACHINE, M. and 
M. Shearer and J. Smith, East Dulwich. 
6295. Dverse Faprics and Yarns, J. Reffitt, London. 
6296. Dyzmse Fasrics and Yarns, J. Refiitt, London. 
6297. Scrrenine Coat, &c., H. E. Newton. ie, F.C. 
Glaser, Germany.) 
6298. Meractic SHEATHING, W. Stobbs and E. L. 
White, London. 
6299. Resonator Prano, F. Bing, Saxony. 
6300. ADJUSTABLE Seats for Doccarts, &e , A. Diss, 
London. 
6301. Artacnine, &c., Tracks of VeHicies, A. Diss, 
London. 
6302. Mactitnery used in Getrina Coa, T. W. H. 
Turnbull and R. Pearson, London. 
6303. Vatves, J. List, London. 
6304. GavaING the Deprun of Waren, &c., 
London. 
6305. ELectric Guns, J. C. Mewburn.—{ The American 
Electric Arms and Ammunition Company, U.S. 
6306. GENERATING Gases, G. F. Redfern.—({P. Prat, 
France. 
6307. RecuLatinc the Suppiy 
London. 
6308. Mippce Bits of Umprecwas, &c., W. A. Bindley 
and W. J. Gell, London. 
6309. ORNAMENTAL METALLIC 
London. 
6310. Brass-covereD Cart Hames, T. P. 
London. 
6311. Moura Gac, J. W. Cousins, London. 
23rd May, 1885. 
6312. Canisters, &c., W. Parnall, Bristol. 
€313. Licutmne Gas by Evecrricity, C. L. Clarke and 
H. J. Coates, Manchester. 
6314. LiyoLeum FiLoor C.orn, 
chester. 
6315. ADsUsSTABLE Sarety Fisuinc Reet, J. Burne, 
Gosport. 
6316. Werr “x7 moTION of Power Looms, G. Brown, 
Galashiels, N 
6317. Sarery ll Bars, W. H. 8. Aubin, Bloxwich. 
6318. SprnpLe for Door Kwyozs, T. Birbeck, Bishop- 
wearmou! 
6319. Bots, 4 Skinner, sen., T. Skinner, and 8. 
Skinner, Eastbourne. 
6320. Gas-BURNERS, E. Fahrig, Manchester. 
5321. VALVE Apparatus, E. Holt, Radcliffe. 
2. Kwogs, A. Doman, London. 
6323. PoRTABLE LATHES, W. J. Spurrier and W. A. 
Carlyle, Birmingham. 
6324. Fasrentne for Trunks, &c., H. H. Chilton, 
Wolverhampton. 
6325. DyYNaMO-ELECTRIC Macuings, T. Parker, London. 
6326. Sarery Winpow Cuecks, B. J. Saunders, 
Brighton. 
= Fine-cnares, D. Rogers and D. Rogers, jun., 
vei 
6328. Potisuinc Pasres, W. A. Carlyle, Birmingham. 
6329. Boots and SHogs, L. O. Michael, Birmingham. 
6330. Macurne Vices, G. E. Sherwin, "Aston. 
6331. DecoLourtng Water, E. Taylor. Manchester. 
a = Guarp for Tram Enornes, J. Rawnsley, Brad- 


6333. Dryixe Six, &c., W. H. Thorpe and G. Pepper, 
. Halifax nei 
6334. 
6335. 
6336. 
6337. 








J. Hooker, 


of Gas, G. Bray, 


Tupes, L. Brierley, 
Marsh, 


T. J. Flynn, Man- 





BREAD-CUTTING 9 J. Harrower, Glasgow. 

Howper for Lamps, &c., J. Harrower, Glasgow. 

Brarrnos, J. Harrower, lasgow. 

TABLES, J. . Harrower, Glasgow. 

Spoons, H. Vaughan, London. 

. Razor Strop, T. M. Ford, London. 

. Merauiic Rios, A. A. —o London, 

. Feeprxc Cover for Stoves, T. Roberts, London. 

. CrrcuLar Tube for Pires, A. J. Litras, “ot 

. Makino Maton Spiints, G. E. Norris and W. E. 

Hagan, London. 

6344. Door Mats, &c., C. N. Gregory, mdon. 

6345. WasTE PREVENTING Tap, W. Tylor, London. 

oa “‘Tue Neepy,” F. Ballinger, Croydon. 

so —— &e., MINERAL OREs, &. M. Edwards, 

6348. OptTarninc Motive Power, G. and J. Rusp, 
London. 

6349. Casxs, J. Y. Johnson.—(£. Lacroix, France.) 

6350. SreaM Traps, I. 8S. and J. T. McDougall and T. 
Sugden, London. 

6351. Separatinc Souip Impurities from Water, A. 
Howatson, London. 

6352. Rotary Bowers, &c., J. W. Restler, London. 

6353. Coatinc, &c., MetaL Piates, H. J. Haddan. 
am Wezel, Saxony.) 
= — Tennis and other Bats, A. J. Altman, 

Dat 
=> Sream, &c., Encrnes, J. Davies and W. Vawdrey, 


W. Topham and E. Snushall, 
6357. Om Freeper for Macuinery, W. C. Allen, 
London. 


— Exrractinc Juices, Syrups, &c., L. Lefranc, 

mdon. 

6359. Propucine Piates for SunFAcE Printine, B. C. 
le Moussu, London. 

6360. Lupricatinc Hypravutic Macninery, F. W. 
Thornton, London. 

6861. EXTENSIBLE BRACKET Arm, A. M. Clark.—(G. 
Hollweg, Germany.) 

6362. Makin Casks and Barres, &c., G. D. Terry, 
London. 

6363. Fastentnes for JewELuery, &c., A. Combault, 
London, 

6364, THERMOMETERS, R. K. Boyle, London. 

6365. TELEGRAPHIC APPARATUS, R. K. Boyle, London. 

6366. Core-Bars, H. H. Lake.—(F. Shickle, U.S.) 

6367. UniversaL Joints for ScREw PRopPeciers, 8. 
Orlando, London. 

6368. PaorocraPHic ApParatus, J. and D. Robertson, 
Glasgow. 


don. 
6356. Tea Kertues, &c., 
mdon. 


-— Drv wee for Hotpine Screws, &c., W. Allaby, 


6370. Soanee, H. Vaughan, London. 

6371. Execrric Arc Lamps, P. Jensen.—(V. V. 
Golitzinsky and P. 0. Rymaschefisky, Russia.) 

=. Wiliaae Ua” &c., EXPLOSIVE PROJECTILES, J. 


73. REPEATING Fire- -ARMS, H. H. Lake.—(C. F. 
Manulicher, Austria. 

6374. SIGNAL ‘Licuts for Use at Sea, J. Pain, London. 
75. ORNaMENTAL Fasric, E. P. Alexander.—(P. V. 


Renard, France.) 
6376. Fastentnes for Carriage, &c., Winpows, A. E. 
Bingeman, London. 








SELECTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


$14,801. Comprnep Letter Scar, ENVELOPE OPENER, 
AND Cigar CurrTer, Adler C. Clausen, Minneapolis, 
Minn.—Filed November 18th, 1884 
Claim.—(1) In a combined letter scale, watch charm, 
&c., the plate A, provided with the scale band the 
piree C, in combination with the pivotted open ring 
provided with one or more indentations, substan- 
tially as and for the purpose set forth. (2) In a com- 





bined letter scale, watch charm, &c., the plate A, pro- 
vided with the graduated scale 6, the pivot C, and one 
or more indentations, in combination witha "flat open 
spring steel ring having its inner periphery sharpened 
and provided with one er more indentations, substan- 
tially as and for the purpose set forth. 
$15.2384. Vatve Cocks, Henry J. K. Brooks, Bloom- 
Jield, N.J.—Filed May 8th, 1884. 

Claim. "A valve cock consisting in the dise A, 
formed with aperture C and the oblique neck Al 
the dise B, formed with the oblique neck B! and the 


315,234] 





neck F, the block tin sleeve F!, cast in the neck F 
and screw threaded internally, screw threaded valve 
stem E, provided with the valve D, and an operating 
handle, substantially as set forth. 

315,265. Apparatcs For ReEFINING CoPpPpER BY 
ELectTRo.ysis, Moses G. Farmer, New York, N. Y.— 
Filed November 12th, 1884. 

Claim.—(1) A plant of electro-deposition consisting 
of a series of vats arranged in rows, tracks extending 
between the different rows, an electric generator 
having its opposite poles ted with the several 
vats in series, an electric motor, a car moved upon 
said track and driven by said electric motor, a pump 
also carried upon said car and actuated by said motor, 











and electrical connections from said generator with 
said electric motor. (2) The combination, substan- 
tially as hereinbefore set forth, of —— series of vats, an 
electric generator suppl 
track extending into Satelite toes to each of said vats, 
the car moving upon said track, the electric motor 
carried upon said car, the pump actuated by said 
motor, and circuit connections from said generator to 
| aa electric motor, whereby currents are supplied 
ereto. 
315, A75. Sarety Vatve, Thomas Burke, New York, 
Y.—Filed May 9th, 1884. 
Caimi a@ safety valve for kitchen boilers and 
ters, the combination, with a metallic tube A, of a 
= ere ¢, which fits closely in said tube, and provided 
at the lower end with a valve disc which operates in a 
valve-box, a pressure spring inserted between the 
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screw cap B and | the blend mer os 
adjusting cap B, on 
the piston valve, . the valve-box G, Gal combined 
and arranged substantially as and for the purpose set 
forth. 





815,490. Covuprtinc ror Hemp anp WIRE Ropes, 
Anton Engelmann, Hanover, Prussia, Germany.— 
Filed June 17th, 1884. 





Claim.—A shell provided with coarse internal screw 
threads for engaging with the end of a rope, and 





internal threads for holding a collar, in combination 
with said collar, a coupling eye or link, and a collar d, 
detachably fastened on the bolt of said eye a said 


shell in order that said eye may be held b 
substantially as set forth. (2) The collars or d —T. 
ta interlocking ratchet teeth which allow them to 
one: direction only, in combination with a 
iz - having one of said discs or collars fast on 
its | tt and the other loose thereon, and the shell d, 








which is screw threaded on the latter collar, and pro- 
vided with coarse internal screw threads for holding a 
rope, substantially as set forth. (3)Inarope coupling, 
the combination of the shell 4 and the inner coupli: 

box a, with the collar h, whereby they are connec! 

substantially as set forth. (4) The removable dove- 
tailed insertion pieces, in combination with the eyes 
or links and the screws i, which fasten them thereto. 


315,521. Inter Nozz_e ror Stanp Pipes, Simeon 
Lord and William H. Dailey, St. Louis, Mo.—Filed 
July Tth, 1884, 

Claim.—{1) The nena, in a stand pipe, sub- 
stantially as described, of the chamber a, the inlets 
B B, having respectively the valve seats eo 41, the ball 
valve C, and the guard D. (2) The combination, sub- 
stantially as described, of the chamber a, the inlets 


(is.62i) 





B BI, having respectively the valve seats ) b!, the ball 
valve C, and the guard D, curved upward in the 
chamber. (3) The combination, substantially as de- 
scribed, of the chamber a in the pipe, the inlets B BI, 
having ‘respectively the valve seats > U1, the ball valve 
C, and the guard D, curved upward, and also having 
the pocket d. 
315,580. Manuracture or DriLs, Samuel Moore, 
Providence, R.1.—Filed January 23rd, 188 
Claim.—The method described of manufacturing 
twist drills, the same consisting in rolling a blank into 
the form shown in Figs, 1 and 3, with a shank at each 





end, and twisting such blank into the form shown in 
Fig. 5, dividing the same into two equal sections on 
the transverse line y y, to form two drills at each 
operation from a single blank, as set forth. 
315,577. Brox Saw, Samuel Walter, Dallas City, IU. 
—Filed October 17th, 1884. 

Claim.—In a buck saw frame, the combination, with 
the two arms of the frame, of the long link «, secured 
at one end to the forward arm and at the other to the 








rack bar ¢, said rack bar engaging at one end with the 

lever c, the said lever being secured to the short link 

b, which engages with the rear arm of said frame, and 

the hook i= the end of said lever, by which the same 

is secured to the link a and the tension of the frame 
secured, 

315,628. CentrirucaL CreaMER, Niels Jacobsen and 
Hans Peter Jensen, Aarhus, Denmark.—Filed Sep- 
tember 20th, 1884. 

Claim.—(1) In a centrifugal the 

tion of the stand having a central conical and vertical 

bearing, the drive shaft journalled in the said bearing, 

the milk receptacle provided with a central | 
portion having a conical recess in its under side and 
secured upon the uppper end of a ertical 


, the vi 
ae cetedlites os fl or win; gs, the channels 
. “the 


anges 
orations opening at the foot ‘of the flanges 
ttom of the rece ng as secants 
across the bottom of the ane and opening at the 
edge of the same, th 
at the upper end of the pet the a feed 
funnel fitting over the conical portion of the rece 
tacle, the feed tube, the jacket surrounding the 


hi 











receptacle and nyt J an outlet spout, and the annular 
eream I g the upper portion of the 
milk receptacle having an outlet spout and having the 



































cream tubes opening into it, as and for the purpose 
shown and set forth. 
315,630. Invector, William Johnston, La Junta, Colo. 
—Filed October 15th, 1884. 
Claim.—(1) In an injector, the combination, with a 
combining tube and intermediate tube, of removable 
ngs adapted to form a rest for the end of the 
combining tube, substantially as set forth. (2) In an 
injector, the combination, with a combining tube and 
an intermediate tube, of a set of removable bearings 
secured to shoulders on the intermediate tube, adapted 
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to receive and take the wear of the combining tube, 
substantially as set forth. (3) In an injector, a set of 
removable spacing lugs interposed between the inter- 

nd tubes, whereby the wofk done 
by the ialester is increased, substantially as set forth. 
(4) In an injector, a set of removable spacing lugs 
interposed between the combining and intermediate 
tubes, said nome be lugs forming bearings between said 

ally 





tubes, substanti: as set forth. 
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RADIAL VALVE GEARS. 
By Rospert Hupson GRAwAM, O.E, 
No. V. 

Ar the end of the last article on “ Radial Valve Gears,” 
which ap in the issue of Toe Enciveer for June 
29th, 1883, pages 497-9, it was intimated that, in completion 
of the subject, another paper might follow dealing with the 
adjustments n to effect an equal distribution of 
steam in Brown’s radial beam-lever valve gear. The tard 
appearance of this article must be ascribed to a desire 
had to develope and annotate some passages in this part of 
Herr Hoffman’s manuscript, which seemed obscure and in 
need of further explanation. This I now give by way 
of an appendix, with numbered notes, for which, there- 
fore, [ am alone responsible, It will be advisable for 
those interested in the Te to re-peruse, before reading 
this article, paper No. 4 of the series, which appeared in 
the issue of Tur EnGInEER above mentioned, and to which 
frequent reference will be made. 

In ordinary cases one of the leading causes of unequal 
steam distribution is the obliquity of the connecting-rod. 
In the Brown system the difference, due to obliquity, may 
be coupon either wholly or in part, by controlling 
the action of the beam lever AG B, Fig. 4, page 499 ante, 
which object can be attained by keying the small crank of 
this lever upon the crank shaft at the same angle as the 
main crank, Were the main and lever cranks keyed 
diametrically opposite to each other, the differences due to 
obliquity would be additive and augmentative, not sub- 
tractive and mutually corrective. e maximum differ- 
ence arising from this cause is expressed by—see page 498 
ante— 


a mt. B- Ya 

00'=%.6 (1-4/1 - -.a(1 - 1-7). 
Let us first suppose the valve diagram symmetrical, so 
that, for the same phase, all the four ordinates 3 are equal 


to each other. It is then clear that the steam admission 
will be greater on the stroke towards than on that from 


FIG.IO 











incall 


the crank shaft, because, at any phase w, the excentricity 
OO! of the crank circle would occasion a difference, equal 


in the sum to 2.QQ' = 200! - sin. * © __sse Fig. 10 


2R 
and Appendix, Note 1. 

This difference must be eliminated by operating upon 
the term z, and u,. The term z,, Fig. 4, page 499 ante, 
represents the maximum distance N' N'' of the curve 
B, N'' B ° from the circle described about the centre M, 
with a radius L = BC. In order to eliminate the evil 
influence of the excentricity O0', the lengths of the 


ordinates . must be arranged so that those on the right 


of the axis of y may be shorter than those on the left— 
see Appendix, Note 2. 
It will be remembered, page 498 ante, that the term z, 


lengthens the ordinates 2 above, and shortens those below, 


the axis of xr; hence it follows that the differences in 
steam admission are always augmented on one and 
shorted on the other stroke, in virtue of the alternate 
addition and subtraction of the term z,. 

The diagram, Fig. 8, p. 499 ante, taken with the text, 
shows that the term w,, when negative, shortens the 


ordinates Bon the stroke towards the crank shaft, and 


augments the same values on the opposite stroke, whether 
the engine be set in forward or served gear. This 
term, therefore, can be used as a means to balance the evil 
effects of obliquity, or, in other words, of the excentricity 
O O' of the crank circle. See Appendix, Note 3. 

In the case of machines whose motion can be reversed, 
the evil influence of obliquity can be perfectly eliminated 
only by adjusting the curve described by the end of the 
valve radius rod. In machines which turn always in one 
sense, the term z, may prove a very useful means of com: 
pensation. We must then make z, negative on the forward. 
and positive on the return stroke. See Appendix, Note 4 
But in many arrangements the curve of z, cannot be varied’ 
and in such cases the evil effects of obliquity must be pre- 
vented, as far as —— by operating upon the term 1, ; 
then whatever difference remains will be unavoidably 
intensified by the action of the term z,. If, in consequence 
of the radial suspension of the system, the variable w, 
became greater or less than what is strictly required to 
compensate the obliquity, one stroke would be favoured 
more than the other. 

In the equation of valve motion, formula 4, page 498 
ante, it was assumed that 


os 7 _ vr? sin? o 
w= cos, w—a (1 if) ees oe 
The correct value of this term is—see Fig. 4— 
=P cos, w—a(1- 4/1 - GA+EG,)") 
cz 


=? cos, wa (1-4 /1- Cane EP (coe. $008. 94)*) 
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Substituting in this formula the particular values w=90° 


and w=270°, we obtain 
(r#V/1-5)) 


ea raue-a(1- fief 


: ct 
Substituting these values for 7 in the expression for the 
excentricity O O', we obtain— 


00,' = # b(1 961: -%) 
-a(1 a, Ji (r+ 2) 
ct 


000 8 
“ies CVS) 


See Appendix, Note 5, 


These equations show that the excentricity O O' has two 
distinct values, one corresponding to the area above, the 
other to that below the axis of x Hence, rigorously 
speaking, the half crank circle above the axis of « ought 
to be described about an independent centre O’,, Fig. 11, 
and the lower half circle about a second independent 
centre O,. See Appendix, Note 6. 

The mean linear direction OE’, Fig. 14, of the beam 
lever makes an angle EOE! = TON?! with the central 
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the angle of cart a°, necessary to obtain a total horizontal 
displacement equal to twice A, and a total vertical move- 
ment equal to twice B, 

Mr. Charles Brown, the manager of the Winterthur 
Works and the author of the system just described, had 
made some 500 sets between the years 1876 and 1883. He 
generally uses a working beam, so as to get the cylinders 
well away from the road and to place the slide valves 
under the cylinders. So, also, as far as is practicable, he 
adopts a combination of radial rods, in preference to the 
radial slot, which is liable to frictional wear, especially in 
dusty continental towns. 

The method developed in the fourth and in the present: 
article of this series affords a good illustration of the 
intrinsic difficulties which oppose the reduction of a 
radial system to the stereotype analytical expression of 
Zeuner’s polar diagram. ‘The purely graphic method 
which, in the first three articles, we demonstrated and 
applied to a Crewe goods engine, and which we have since 
tested by numerous examples, is, we venture to think, 
more direct, constructive, and expeditious, whilst it is 
certainly not less correct, than Herr Hoffmann’s able, 
elaborate, and well-digested application of Zeuner’s diagram 
to a radial system. 


APPENDIX. 


1. Draw, Fig. 10, the line O'K at right angles to O'Q', 


and KP at right angles to OO' ; then, in virtue of similar 
ratios, the line PQ will be parallel to O R and O'Q'. Hence 
O'1K = 00' sin. 7; O'P=QQ'; 
QQ! = 0'K cos. P O'K 

= O'K sin. w = OO! sin. *a. 


so that 

















axis of the machine, and, therefore, the points B,° and 
B, will lie above the axis OT. Consequently, the differ- 
ences NN'', EE!', and the difference between the 
excentricities OO,! and OO,' are then smaller, which is 
an advantage in view of the more equable distribution of 
steam. The dead points would not in this case coincide 
with B, and B,°, but would fall earlier or later in pro- 
portion to the itude of the angle EOE'. In order 
to take account of this angularity of the dead points, the 
centre line, Fig. 12, is deviated so as to make an angle with 
the axis of x equal to EOE'—see Appendix, Note 7. 
Wherefore the whole system, which serves to correlate 
— and piston displacements, is turned through an equal 
angle. 

n the construction of a new gear we can use the formula 
e = A cos. w t+ B sin. w, which by Zeuner’s methods 
enables us to find all the dimensions of the valve. 
Assuming, for example, the linear advance OP, = A, 
Fig. 5 ante, and a given maximum admission ; draw the 


two centre lines of valve circles, each distant A from the 


centre O. Next represent the crank in the position O R*, 
corresponding to the given cut-off; then describe the 
crank circle about O as a centre, and lastly the outer lap 
circle. The lap circle will then intersect the crank arm, 
assumed in position, at a point v,; and if a circle be 
described from a centre C' on the corresponding line of 
centres, so as to pass through the three points O, v,, and 
P,, this centre will determine the length of the ordinate 


> and thereby the diameter of the valve circle, namely, 


Vv A* + B*, which also represents the maximum valve 
displacement on the side of its centre of travel correspond- 
ing to the forward piston stroke. 

e valves A and B being once fixed, it is an easy 


matter to establish the ratio—— the excentricity 7, and 








There would be a like difference, with unlike sign, on the 
opposite stroke; whence the total difference or algebraical 
sum would 
2QQ' = 200' sin. *a; 
or, expressed in percentage of the piston stroke, the differ- 
ence in admission is 
+ 3x 


2QQ! 2R. 


2. The stroke towards the crank being taken from right 
to left, the cut-off on this stroke must be hastened, because 
the piston displacement is accelerated on the stroke towards ~ 
the crank s This can be effectively done x J reducing 
the ordinates of the centres C, ,,, Fig. 8 ante, of the valve 
circles, which throws the point of cut-off v, nearer to the 
beginning of the stroke. We shall explain this principle 
more fully in a subsequent note ; in the meantime it must 
be taken for granted that the period of steam admission is 
lengthened or shortened with the increase or decrease of 


the ordinates = Q 


200' sin. *w. 





3. In the preceding note we have already laid down the 
principle that the period of steam admission is lengthened 
or shortened concurrently with the increase or decrease of 


This will be 


seen more clearly on referring to Fig. 8, page 499 ante, 
where it is manifest that by increasing the ordinate 


the ordinates 3 of the valve circle centres. 


2 =C,° C',,, of the valve circle centre, we displace the 


point of cut-off v,, which is also the point of intersection 
of the lap and valve circles, towards the left, and the. 
period of admission will be thereby increased. Now on 
this stroke, that is from right to left or towards the crank 
shaft, the acceleration of the piston, due to the obliquity 
of the connecting rod tends to lengthen the period of 


admission expressed in terms of the piston stroke; hence 
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this effect can be prevented by using the term «, to 
shorten > on the forward stroke. 


4. Referring to the equations for forward and backward 
ete ee 3, page 498 ante—it will be seen that on the 
orward stroke, here used for stroke towards the crank 
shaft, the term , is plus or additive; that is to say, it tends to 


increase the ordinates - of the valve circle centres. There- 


fore, the proper effect of z,, as it exists in Fig. 4 page 499 


ante, is to increase = and with it the period of admission 
on the forward stroke. But we can well imagine that if 
the curve of z, were laid above instead of below the curve 
of ordinates B, N' B,', z, would become negative on the 


0o%2"o 
forward stroke and thus serve to reduce the ordinates 3 


5. There is apparently an error in the numerator of the 
fractional term in brackets, either existing in Herr 
Hoffman’s original manuscript, which is no longer in my 
my per, or made in the transcription; for, referring to 

ig. 4, we have— 


° . r 
psin. ¢=r cos.w; whence sin. p= - cos. w; 
P 


cos. @ = VA ~ (“===)’; 

Z P 

whence, if w=90, cos. ¢=1,and ¢=0. 
Again, if w=0, p=9,, and 


. 7 
08.9, =4/1—".. 
con, 4/1 Ti 


p (cos. ¢—cos. ,)=p(1 = Vl - 5) 


and the term in question should therefore be— 
+p(i- oe 
eee 94-5) 
r (1 = A ). 
2p 


6. The first equation corresponds to that part of the 
loop curve, Fig. 4 ante, which lies below the axis of x; the 
second equation to that of the loop which lies above 
the same axis. The half crank circles are described about 

ints O,' and O, on the right of the normal centre O; 

use in this way the period of admission is proportion- 
ately lengthened on the stroke towards, and shortened on 
the stroke from, the crank shaft. 

7. The radii p and BC, Fig. 4 ante, being equal, the 

versines of their arcs, which appear in the numerator of 
the fractional bracket terms of the expressions for OO,' 
and O O,', are reduced in virtue of the given cant in the 
E on = NN? 
E'E! N'niv 
necessary ito turn the diagram through the cant angle, 
except for the purpose of showing how the projection 
upon the piston path is the same, whether it be drawn at 
a right or oblique angle. R. H. G. 





and 


Hence 


or approximately 


ratio It would seem, however, un- 











INVENTIONS EXHIBITION. —MISCELLANEOUS 
EXHIBITS. 
No. II. 

In the main gallery Mr. J. Kirkaldy exhibits a fine 
collection of his condensers for obtaining fresh water, sur- 
face condensers for engines, and feed-water heaters. He 
also exhibits a fine collection of drawings showing these 
condensers and feed heaters as fitted on board vessels for 
the Government and for private shipowners; and the 
application of the surface condensers is also further shown 
by a highly tinished working model of a compound marine 
engine. The first feature which attracts attention to these 
condensers is their remarkably small size for the work they 
do; and this applies to the condensers for obtaining fresh 
water from sea water, as well as to those for steam engines. 
In the small steam engine shown at work, the condenser 
is quite unobservable, inasmuch as it is stowed away in 
one of the uprights supporting the cylinders. This com- 
pactness is due to the use of Kirkaldy’s patent solid-drawn 
corrugated tubes, and to the way in which coils of these 
tubes are interlaced, thus presenting very large surface in 
a most effective form, and completely breaking up the 
inrushing jets of steam, and equally breaking up the 
stream of cooling water. Several forms of the condensers 
and the feed-water heater are illustrated by the accom- 
panying engravings. We may first, however, refer to the 
condensers or stills for obtaining fresh water. These it is 
unn to illustrate here, as they were illustrated in 
our description of them published sometime ago; but wemay 
give some figures showing their remarkable efficiency, as 
obtained by the Government tests of those fitted on board 
the Calabria, the International, and nine other vessels, for 
obtaining fresh water at Suakim. These vessels are 
fitted with condensers together amounting to a produc- 
tive power of 220,000 gallons per day, thirty-nine 
condensers being used, most of them being of the size 
for condensing 6000 gallons per day. These condensers 
are so small that, when not fitted with filters, they 
occupy a space of but 12in. square and 27in. in height, 
and even when fitted with a filter weigh but 370 lb., the 
filter occupying about as much space as the condenser, and 
forming a stand upon which the condenser is fixed. They 
are thus in size and weight almost incredibly small for the 
work they will perform, but the Government tests showed 
them fully up to the power, and it was found by these 
tests that steam at 47 1b. per square inch was condensed to 
water at 70deg. at the rate of 128°341b. per foot of tube 
surface per hour, the circulating water entering at the 
temperature of the Thames in March last, and leaving the 
condenser at 90deg. It should, however, be remarked 
that the surface was taken as if of ordinary circular tube, 
but the Kirkaldy tube really gives much more surface than 
thus measured. This, however, is, of course, the essential 
feature in favour of the condenser, but it is not simply 
that greater surface is given in the same space by this 
corrugated tube, but that the steam being caused to 
along narrow grooves having very small capacity but large 


surface, and thus being rapidly condensed to water, which 
has rapid effect on the main body of the steam in the tube. 
The steam is, moreover, caused to rub continually against 
edges or angles, which are most easily cooled by the circu- 
lating water. The great success of these fresh water con- 
densers some time since led Mr. Kirkaldy to the adapta- 
tion of the system to the construction of surface condensers 











KIRKALDY’S SURFACE CONDENSER. 


and feed-water heaters, and with equal success. One form 
of these condensers is shown by the engraving Fig. 1a, 
which is an elevation partly in section, and a plan, also 
partly in section, This engraving almost explains itself, 
exce; t that it should be mentioned that the coils of corru- 
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Fig. la—KIRKALDY’S SURFACE CONDENSER 


gated tubes interlace each other, and that all the tubes are 
fixed by means of screw collars and nuts, so that the joints 
of every tube are absolutely permanent, and the coils 
secure that perfect freedom for expansion and contraction 
which prevents the slightest stress from being thrown 








FIC.3. § 






FROM 
cOILBEND 






































FEED-WATER HEATER. 


upon its joints, One of the larger sizes of the condensers 
is shown in Fig. 1, in which A is the admission of the 
exhaust steam from the engine, P the outlet for the con- 
densed steam, B the inlet for the circulating water, and D 
the outlet for the circulating water. Every coil is fixed by 
a nut N, making a metallic joint in the upper plate R and 
lower plate P, and passes through a hole in the inter- 
mediate plate C. The circulating water a through 
the holes in the plate C round the tube, and thus enters as 
an annular stream, which is rapidly broken up in its 





amongst the coils. The holes in the plate C are made 


of different sizes, so that the quantity of circulating water 
passing through to the different coils may accord with the 
uantity of water passing the tube as due to its position. 
us the tubes near the exits D will have a larger quantity 

of water ing them than those near the centre, and thus 
need not have so much admitted to them through the water 
tube plate C. The steam may be 2d either through the 
tubes or oane them, as desired by engineers. The 
smaller forms of these condensers, as exhibited, are made 
up much in the same form as shown at Figs. 2 and 3, 
which are elevations partly in section, and a plan in 
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DIRT ARRESTER. 


section of a feed-water heater. The application of one of 
these condensers to a small compound horizontal engine 
driving machinery in Mr. Kirkaldy’s works is shown at 
Fig. 5, which also shows the application of the smaller size 
of feed heater. In this engraving, which only shows a 
small part of the engine, A and B are respectively the high 





























CONDENSER AND FEED-WATER HEATER. 





and low-pressure cylinders, C the steam pipe from the high 
to the low-pressure cylinder, H the feed heater through 
which the exhaust steam from B on its way to the 
condenser D, the cold feed entering at F and passing away 
to the boiler at F'. This engine has cylinders 7°25 and 13°25 
diameter and 1°5ft. stroke, and when running at 100 revolu- 
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tions per minute indicates about 24-horse power. The two 

irsof diagrams, Figs. 6 and7, are taken from it. Thecon- 
denser Dis but 6’5in. diameter, its length being 4ft. 5in., and 
theair pumpE 4in. This air pump was, before the introduc- 
tion of the new condenser, 8in. diameter, the stroke being, 
as now, Sin. With a view to experimental determination 
of a sufficient size for an air pump, the diameter was 
reduced to 5in., and then to 4in., and with results that 
showed it to be as efficient as the 8in. er The engine 
has been at work many years, but the high-pressure cylin- 
der was recently added, and some economy obtained ; but 
the gain resulting from the employment of the feed-heater 
and condenser has been much greater than that resulting 
from compounding. The diagrams, Figs. 6 and 7, from the 
high and low-pressure cylinders are reduced from diagrams 
of respectively 30 Ib, and 8 lb. to the inch. 

The feed-heater shown at Figs. 2 and 3 is made for use 





either with live or exhaust steam, and some remarkable 
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results have been obtained with it. In this the coils of 
tubes are all fixed to the one plate B, the ends of the tube 
being fixed with nuts, making a metallic joint at T, and 
covered with covers C, which can be separately removed 
when necessary for examination. This method of fixing 
the tubes on the cover plate B makes it quite easy to 
remove the whole in one mass when, after long use, clean- 
ing may be ne To prevent the passage of dirt 
with the steam or the feed-water into the heater, the dirt 
arrester, Fig. 4, is attached, this arrester being fitted with 
a tray held in by one nut N, which makes a metallic joint. 
While being large and numerous enough to permit the free 
passage of the steam or water, the holes in this tray are 
small enough to intercept dirt; and its efficient action 
seems to depend less upon the action of the tray as a mere 
strainer than upon its mechanical action as a collecting 
obstacle. The tray may be removed and returned in two 
or three minutes, as the joint does not need re-making. 
Its aos is shown at D, Fig. 3. 

A large number of these heaters have been fitted to the 
ships of the Great Western and other lines, and are 
arranged to work with live steam. There would seem to 
be no cause for any economy from heating feed-water by 
this means, but the experience of a large number of 
voyages with several ships between England and America 

ints to a very decided gain. On board the Devon, for 
instance, the result of continued working is given by the 
chief engineer as 1 ton l4cwt. 2qrs. per twenty-four 
hours. To make the admission of steam to the heater 
automatic, so that it enters only when feed-water is passin 
to the boilers, a flap valve is fitted in the short cylindri 
piece seen at the bottom of Fig. 2, and this by means of a 
small disc and crank pin M, on its spindle N, moves the 
spindle T; this controls a valve V—see section—which 
permits the water of condensation to pass to the hot well, 
the admission of steam being stopped at the outer end of 
the condenser. The heater thus requires no attention on 
the part of the engineers or stokers. To some ships the 
heater is fixed between the low-pressure cylinder and the 
existing condenser, the heater thus merely forming a part 
or the whole of the eduction pipe. 

A very important application of Mr. Kirkaldy’s heater 
is by an arrangement which he has secured by patent for 
fitting up boilers after they have been emptied in port. 
It is indi eigen that more damage is often done to marine 
boilers by filling with cold water and getting up steam 
than by the actual working. To avoid this, and the costly 
repairs which result, Mr. Kirkaldy arranges his heater so 
that the feed-water may be heated by steam from the 
donkey boiler while the main boilers are being pumped up, 
and so that the heating may be done by steam from the 
main boilers when they are at work. By this means the 
main boilers are filled up with water at, say, 160 deg., and 
instead of taking several hours to get up steam, and even 
then with the greatest care, steam can be had in the largest 
boilers in from an hour to an hour and a-half, as the fires 
may be lighted as soon as the furnace crowns are covered 
with the hot water forced in by the donkey pumps. Not 
only is this arrangement especially valuable for preventing 
the stresses due to unequal expansion in boilers when 
getting up steam, but hot feed may be passed into the 

ilers when the ship is stopped in entering ports, 

Messrs. Hawthorne and Co.’s special compound engines 
are designed for yachts, line fishing boats, steam launches, 
&c., and should, on account of their simplicity and general 
design, be very popular amongst the owners of such craft 





HAWTHORNE’ COMPOUND ENGINE. 
as they are intended for. There is nothing exceptional 
beyond this in their general arrangement, which can be at 
once seen on reference to our illustration, or on a visit to 
the stand of Messrs. Hawthorne and Co. at South Kensing- 
ton, but in the details they are new in several points. 
They are compound surface condensing, having a high- 
pressure cylinder of 8in. diameter and a low-pressure of 
16in., the stroke in both being 12in. They are fitted with 
py open patent combined air and feed pump. The part 
of the pump below the piston does the duty of an air 
ump, and is 2;';in. diameter, having a stroke of 12in. 
e ram, which is lgin. diameter, leaves a space on 
the top of the piston to act as feed pump, having separate 
suction and delivery valves. This pump is materially 
i by the action of the circulating pump, which, 
without interfering with its own work, is able to keep a 





vacuum of from 20in. to 22in. in the hot well, and so 
taking the load off the air pump discharge allows that 
pump to be considerably reduced in size. All the pumps 
are worked direct from the crossheads, which arrangement 
dispenses with the usual levers and links, and by reducing 
the workin reduces the wear and tear of the 
engine while eaving a larger proportion of the work 
done to be absorbed usefully. e slide valves are 
on the front of the cylinders, and are easily got at for 
examination. The frame bars in front of the engine are 
connected to a weigh bar on top of the cylinders, which 
is carried through the engine-room skylight, on which a 
double-handled lever is fitted, one end being in the engine- 
room and the other on deck. A connection is also made 
from the weigh bar to the steam regulator, so that in order 
to stop or reverse the engine it is merely necessary to 
move the main handles either on deck or below. 

The centre crane, which we illustrate below, is shown 
by drawing in the main gallery. It has now been in 
very successful use about two years. It was designed by 


end terminating in a hole bored through the centre of 
ram, the upper end also entering the post, to pass water 
through top bearing. A reference to the engraving will 
barker the balancing of the strains is effected. The 
wrought iron post A is carried from a socket K in the 
foundation to a socket C in the roof. The post is 
—e in diameter at its lower portion. The 
cylinder D works up and down upon this part, the 
top gland of the cylinder working on the smaller 
diameter, and the bottom gland working in the larger 
diameter of the post. Thus when water is admitted intu 
the cylinder through a hole in the post, the cylinder itself 
rises with a lifting power equal to the difference of the 
two areas of the post multiplied by the effective pressure 
of the water. Further, by flattening one side of the post 
at the larger diameter, and adapting the lower gland io 
to this form, a sliding key arrangement is produced, so 
that for horizontal rotation the cylinder and post move 
round together. The two steel trunnions F are mounted 
upon this cylinder, and the platform for supporting the 
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PLAN 
WRIGHTSON’S CENTRE CRANE FOR BESSEMER CASTING PITS 


Mr. T. Wrightson, and made by Messrs. Head, Wrightson, | ladle is poised upon these in such a way that a rocking 
and Co., Stockton-on-Tees. In the Bessemer process the | motion of the platform upon these trunnions can take 
molten steel is poured from the converters into the ladle | ee The platform is made very rigid by trussing, and 
supported by the centre crane. The ladle must be capable | alf the maximum weight of steel to be lifted in the ladle 
of motion in several directions in order to fulfil its func- | is balanced by a fixed counterweight H at the opposite 
tions. (1) To accommodate itself to the tipping motion of | end of the platform. There is still left one half the weight 
the converter, it must be able to move vertically up and | of the steel unbalanced, the effect of which has to be 
down a few feet. (2) For the same object it must be | neutralised or removed to another portion of the structure. 
capable of a horizontal motion for afew feet. (3) It must | To accomplish this, chains are led from each end of the 
be able to move round horizontally at a considerable at oe forming the platform over sheaves fixed in a strong 
radius, so as to discharge successively into the ingot | frame B at the top, and forming part of the crane post 
moulds placed round the pit. Where there are such large | immediately under the top socket, so that the sheave 
masses of highly heated material to deal with as in a| frame can rotate horizontally with the crane post and 
Bessemer pit, it is desirable to make the pit as large as | cylinder. The two sets of chains, after passing over their 
practicable, to keep the hot ladle and ingots as far from | respective sheaves, descend to a heavy balance weight I of 
the machinery and men as possible. The original Bessemer | annular form surrounding the upper portion of the crane 
crane has been increased in rake to meet these require- =~ which acts as its guide, the point of connection of 
ments, and owing to this the strain upon the ram, with an | both sets of chains being the same, and in a plane passing 
overhanging weight of increased amount and increased 
distance from the centre, become so great that its safety is 
questionable. To get rid of these strains, and to gain 
greatly increased rake, and to retain generally the condi- 
tions of structure first settled by Sir Henry Bessemer, 
this crane was designed. In our engraving A is a ram or 
crane er revolving on a pivot, and carrying the cylinder 
D with it in its horizontal rotation by means of a key; 
B are frames for sheaves fixed on ram, and also revolving 
with it; C is a top support for the ram, attached to the 
roof, maximum horizontal strain not exceeding 44 tons in 
a 15 ton crane with 25ft. rake; D is the lifting cylinder 
with 2lin. gland at bottom and 12in. gland at top; E is 
the cradle for carrying machinery and ladle; F, pivot fixed 
at bottom of cylinder on which the cradle has a slight 
Pomp ¢ movement; (, ladle containing when full 12 
tons of steel ; H, balance weight, adj so as to balance 
the cradle when the ladle contains half its charge, 
or 6 tons of steel; I, annular balance of such weight as 
will balance the whole 6 tons maximum preponderating 
weight at any time possible on the cradle; K, steel pivot 
plates running in oil; the outer chamber is filled with 
water, and forms a water lute, to prevent dust getting into EF, are all independent one of the other. Assuming that 
pivot; L, revolving joint on top of crane post, for | the last operation was the lowering of a load, to raise the 
conveying water to and from cylinder; M, stop to prevent | weight the rope pulley must revolve so that the clutch on 
the cradle from drooping when the preponderance is on | C will slip upon the clutch face of B, and there would be 
ladle end. The stop is left off the opposite side, so that if no motion im to B, and therefore to D, and through 
the bottom of ladle be lowered upon anything unyielding, | D to the hoist, but for the fact that, in slipping upon each 
the frame simply hinges v mal on its pivot. N is a/ other, the clutch faces also must tend to separate. This 
pipe conveying water to and from cylinder, the lower | they cannot do because they are too close a fit in the box 


through the centre of gravity of the weight, so that it may 
hang indifferently on either one or the other set of chains. 
The crane of this form at the North-Eastern Steel Works 
deals with 2000 tons of ingots per week. In the Wrightson 
crane all the hydraulic joints and glands are above ground 
and easy of access, and any leakage which occurred could 
be seen at once, and easily repaired. 

Mr. Pickering, of Stockton-on-Tees, exhibits the poy 
| blocks and hoists known by his name, the ingenious se! 
sustaining device of the latter of which we - illustrate 
below. Fig. 1isa plan of the overhead gear of a hoist, 
Fig. 2 is a perspective of the clutch gear, and Fig. 3a 
section of thissame part. The hand rope pulley P and the 
box A are fixed to the spindle; the box flange A is bolted 
to the disc C, which turns freely upon the body of the 
clutch B. This clutch B is in one piece with the toothed 
wheel D that drives the chain barrel wheel, and at Bis a 
clutch face with inclined teeth that interacts with a similar 
face on C which forms part of the flange C. The ratchet 
wheel E can only be turned in one direction, being’ held 
by a pawl fixed to the hoist framing, and the disc F is in 
one piece with E. Thus the box AC, the pieces BD and 
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AC, and thus, by the wedging action of the faces B and 
C, the whole of the different parts shown in Fig. 3 become, 
as it were, a single piece, and all turn together, the ratchet 
E partaking of the general motion, the rotation in that 
direction not being checked by the pawl, and the flange F 
being held by the wedge-like action of the clutches B and 
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PICKERING’S HOIST GEAR. 


C. The weight left to itself, and tending to fall, will turn 
the wheel D towards and cause the wedge faces of B to 
slide up the face of C, again tending to separate the parts 
which, being thus wedged together, can only move 
together, and F being bound up with the remaining parts 
as before must turn too.¢ But F cannot turn without E, 
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DETAIL OF AUTOMATIC CLUTCH. 


and for this way round E is held by the pawl on the 
frame, and the action of the weight. thus brings E 
against the pawl, which thus fixes the whole. The weight 
can thus only be lowered by keeping the rope in motion, 
when the clutch C will drive the clutch B just at the 
speed desired; and if B should overrun C the wedging 





SECTION OF CLUTCH. 


action is at once set up and the apparatus brought to rest. 
It is essential that the fact be kept prominently before the 
mind that A and C are united by bolts, and that A alone 
is attached to the rope pulley spindle, the ratchet E being 
free upon it, and only acting when the wedge action of 
the inclined faces B and C press the disc F firmly into con- 
tact with A. 








SIMPLE CIRCLE SQUARING, 


Tue following simple method of solving problems involving 
the rectification and quadrature of the circle by construction, has 
been devised by Mr. E. Bing, manager of the Russian-Baltic 
Wagon Works at Riga, and is likely to be of considerable service 
in mechanical investigations 
where graphic methods are 
used, The only special in- 
strument required is a set 
square, Fig. 1, having the acute 
angle a = 27° 35’ 49°636”, 
whose cosine = 4/7. This 
may be easily constructed, as 
it correspunds almost exactly 
to a right angle triangle having base : perpendicular = 44; 


at 


a 














23, or tana = 23/44. " The following are examples of its use 
with proofs of the solutions:— 
1 a.—Given diameter d of a circle to find circumference u. 











On AE set off AD = 2d, place the hypothenuse of the 
set square and straight edge parallel to A E, and from A 
draw a line parallel to the longer side, and from D one parallel 
to the shorter side of the right angle intersecting at C. Then 
reversing the set square, draw from C a line parallel to the longer 
side of the right angle, which will intercept on A E the length 
AB=u, or the required length of the circumference, For 
proof draw H C perpendicular to A B. 


Then AC:AD=AH:AC=co.a=¥V ] a 
whence (AC:AD).(AH:AC)=AH:AD= jr 
or 4AH=ADrQf, 

But AD=2dand2AH=AB 


- 2AB=2drorAB=dar=u, or the circumference 
required. 
1’.—Given the circumference uv to find diameter d. The 








construction is similar to the preceding but in reverse order 
AB=-d = u being given. First find C, as above, then with 
the acute angle of the set square at A determine D by drawing 
CD parallel to the short side. This gives AD = 2d, which 
may be halved by lines respectively parallel to C B and perpen- 
dicular to A D, as indicated in the dotted lines in the figure. 
The proof of this construction is similar to that of 1 a. 

2a.—To find the side of a square S, whose area corresponds to 
that of a circle of diameter d. 

With the short side of the set square against the straight 
edge draw the diameter A D with the hypothenuse. The 
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length of the chord A C drawn parallel to the third side will 
give the side of the square required. For proof complete the 
right-angled triangle A BC. 

Then AC:AB=AC:d=cosa=V]z, 

.. AC =d¥V }=, which squared gives A C? = rd, 
and AC = the side of the required square. 

2b.—Given S to find the diameter d or radius r of the circle, 
whose area is equal to S*. 

Make AC = §, and with the longer side of the right angle 
parallel to the straight edge, draw lines parallel to the hypo- 
thenuse with the acute angle alternately to right and left ; the 
point O, where these lines intersect, will be thecentre,and the lines 
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AO AC radii of the required ‘circle. 
‘or roof draw OH perpendicular to AC. 

Then AH=HC=}S, 
and $S:AO0=co.a=V xr =43V a, 
or, S=AO0OVvz, 
which squared gives S? = A O? x and AO = r. 

It will be readily understood that these four problems may_be 
solved by other methods, those given being only the simplest, 
both in execution and proof, as, with the exception of No. 2a, they 
may be solved by square and straight edge alone, without com- 


passes. 

: The same set square is also applicable to other problems 
involving the factorsas ©, 7 x, x?, such as the quadrature of the 
ellipse, &c., and in combination with one of 30 deg., it affords a 
ready method of effecting the so-called golden section—sectio 
aurea—i.c., the division of a line into two unequal parts, so that 
the longer is a mean proportional between the shorter part and the 
entire length. This is done in the following manner :—Let AB 
be the given line, o 
From A draw A C = 

inclined 30°, and Ne 

from B BCinclined ! > 

@ to AB, Then, > 

with the short side 2 

of the right angle . : 
on the straight edge parallel to A B, draw a line from C 
parallel to the hypothenuse to D. The two parts A D and DB 
will then divide A B into the proportions required. This result 
is not strictly accurate, as the trigonometrical proof shows an 











error of 0°0C0568, or ;7'5;th part of the entire length, which, 
however, is sufficiently small to i ed, especially as no 
greater accuracy is likely to be attained, even with the most 
carefully executed drawing, by the more complicated construction 
previously used. 

We are indebted to Dingler’s Polytechnic Journal for the 
above extract, which is taken from a lecture on drawing instru- 
ments delivered at Munich by Professor Fischer. The set square 
under the name of Bing’s Kreiswinkel is made in two sizes, both 
in wood and ebonite, by J. Schréder, of Darmstadt. 








THE TREVITHICK MEMORIAL. 

WE are informed by the honorary secretary that it is the 
intention of the committee to close this fund. A meeting was 
held at the Institution of Civil Engineers on May 13th to decide 
upon how the funds collected are to be disposed. The following 
resolutions were proposed, and it was decided to send a copy of 
the minutes, with a statement of account, to all members of the 
committee, in order to elicit a full opinion upon the disposition 
of the fund :-— 

“(1) That a sufficient sum of money be offered to the Council 
of the Institution of Civil Engineers for the establishment of a 
triennial Trevithick Gold Medal and premium of books.” 

“(2) That the Trustee or Council of Owen’s College, Man- 
chester, be asked to accept a triennial Trevithick Scholarship 
tenable for one year.” 

“(8) That a copy of the bust of Trevithick now in the theatre 
of the Institution of Civil Engineers be placed in Truro 
Cathedral—if permission is obtained—together with a brass 
mounting on the base, showing how the memorial fund was 
raised and how it had been expended.” 


Statement of Account of the Trevithick Memorial Fund, 
1 








May, 1885. 
Dr. 
1885. 
May 13. To amount paid E. and F, N. Spon for £sda £ sd 
Mt ‘%s ad se oe Sth 6610 0 
» Ditto Waterlow and Sons .. 1215 8 
» Ditto Bedford Press .. .. 2118 6 
oo «eee MR. Tiling 4. ce we ee 465 6 
» Ditto various postages, &c. &c. wo 6 6 
206 16 2 
o Balance down 1491 13 6 
1698 9 8 
Cr. 
» By amount in the hands of the hon.) 
treasurer as per minute-book, May -1683 6 6 
Os” ies ei reaaige ts die Otte? 
» Interest on deposit account Ist January 1b 32 
1885, to 13th May, 1885.. .. .. f ws . 
— 16% 9 8 
»  Bybalancedown.. .. .. .. .. .. M9113 6 
» By amounts promised, viz.:— £ s. d. 
R. G. Tangye, Esq. a « 9 8 
Sir C. W. Siemens, the late .. § 5 0 
May 28. W. C. Borlase, Esq. (paid) .. 220 
»  R.W. Richardson, Esq.(paid) 2 2 0 
1149 Q 
1606 2 6 
» By subscription from J. Vivian, Esq. .. 110 








Society or Arts,—The results of the Society of Arts’ examina’ 
tions have just been published. There was a satisfactory increase 
in the number of candidates, 1208 having presented themselves at 
44 centres; whereas last year there were {91 candidates and 38 
centres. Of these 1208 candidates 953 and 255 failed. The 
number of papers worked was 1321; of these 145 took first-class 
certificates, 410 second-class, and 474 third-class, while to 292 
papers no certificate was awarded. Eleven of the thirteen subjects 
set down for examination were taken up. In two no examination 
was held, as the requisite number of candidates (25) did not present 
themselves. The largest number of papers worked (336) was in 
book-keeping. Other favourite subjects were :—Arithmetic, 171; 
English—including composition and correspondence and précis 
writing—118; shorthand, 253; theory of music, 243. In French 
there were 96 candidates ; in German only 28. 


CHECKING DisHoNEST ConpucTorS.—The problem of effectively 
defeating the malpractices of dish t conductors on omnibuses 
and tramcars has long = serage the minds of directors, m: TB, 
and mechanicians, but hitherto without positive success. Methods 
by the dozen, embodying an immense aS devices, have been 
invented and tried, with a view to ensuring that while passengers by 
car or omnibus should pay no more than the legal fare, ag Camp 
they paid should reach the hands of the lawful owners. me of 
these devices may be seen in operation at the present time in 
London and in the large vincial towns, but it is certain that 
none of those hitherto adopted has provided a complete check, 
Whether such a happy result will ever be attained, it would be 
rash to predict, but there is no question that a great improvement 
is possible upon the methods heretofore applied. In most of these 
patents the ruling principle is that of a ticket with the amount 
paid punched into it being given to each passenger on payment, 
or a ticket of a certain colour according to the fare. For the 
tickets thus given in receipt conductors have to account, and at 
first sight that would seem to be a sufficient check, especially when 
colours are used, as also where the act of punching the ticket 
records a mark on a register, as is the case in some of the machines. 
But from various causes these devices have been only partially 
effective, and a satisfactory machine is still wanted. An invention 
claiming to meet this want is now being tried on the cars of the 
West Metropolitan Tramway Company, and pending a longer trial 
than has yet been practicable, an examination of this machine 





shows that it is far in advance of any of its ecessors, It 
is registered as O’Kelly and Uliman’s i paratus. The 
apparatus is a small metal box weighing only 10 oe — 

x a 


to a short leather tube, the opposite end of which is 
bag slung over the tor’s should The box is fitted with a 
handle, and with a hook by which, when not in use, it is suspended 
to the conductor’s coat collar. A slit in the top of the box—the 
top being made of glass to enable those concerned to see the 
money—admits the coin into the box, where it rests fora moment. 
At the same time the conductor takes a ticket coloured according 
to the fare, and punches it; the act of punching opens a valve 
through which the penny through the tube already mentioned 
into the locked bag, and the selfsame action the clipping 
from the ticket into another receptacle, and records the mark on 
—— the box, dialled up to 1000. Thus there is a 
five-fold check—first, the penny carried into the bag; second, the 
clippings retained in the box ; third, the record on the dial; fourth, 
the tickets issued each day to be accounted for; fifth, the obliga- 
tion on the conductor to punch and give to each passenger a ticket 
of the right colour. The pennies can be counted against the absent 
tickets ; the clippings against the pennies, and the register marks 
against all. is seems to go as far as mechanical ingenuity 
can go to prevent fraud, and only one thing — wanting to 

passenger shall 





make this an absolute check, and that is that eac 

make sure that his coin is put into the box, and shall insist upon 
having a punched ticket. that is not done there may be room 
for embezzlement, but it is fair to assume that the public will at 
least do this much in the interests of honesty. is invention 
has only been in tion on the West Me’ litan cars for a few 


weeks, but we understand that it has received high commendation 
from qualified authorities. 
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RAILWAY MATTERS. 


THE report that the plant of the Suakim-Berber Railway has 
been offered as a gift to the Government of Cyprus is untrue. 

THE Suakim-Berber Railway having been definitely abandoned, 
Messrs. Lucas and Aird’s staff sailed from Suakim on the 28th ult. 

Ir is not true that the London, Chatham, and Dover Railway 
Company intends converting its second and third-class coaches into 
covered sheep trucks at present. 

INTERNATIONAL parcels post arrangements are being made by the 
General Post-office. Arrangements are not yet made by which a 
letter can be sent as en the Cape or the Australian Colonies 
as to China or Persia or iti 


By the completion of the Canadian Pacific Railway, troops can 
now be dispatched from England to Halifax or Quebec in seven or 
eight days, and carried thence to New Westminster in six or seven 
days more, and once arrived there bey Paw be available for con- 
centration in India or in the southern Colonies, or for a descent on 
the only vulnerable point in Asia of Russia—viz., at Vladivostock 
or Petropaulowski. 

TuE Great Northern Railway are lighting one of their trains 
with E.P.S. accumulators, placed in each coach. The cells are 
charged by a dynamo driven from the axles, and an E.P.S. mag- 
netic switch closes the circuit when the electro-motive force of 
dynamo rises above that of the cells. The Electrical Power 
Storage Company have lately supplied accumulators for use on the 
Lancashire and Yorkshire Railway, as well as the Great Eastern 
Railway. 

An interesting account of the hydraulic motive power at the extremi- 
ties of the St. Gothard Tunnel, and of its nn during the 
construction of the tunnel, is being published in the Schweizerische 
Bauzeitung by M. D. Colladon, who was consulting engineer on the 
tunnel works. The account is of the diary order, is of much 
importance as bearing ps the a of water power for 
the purpose, and upon the recently settled litigation between the 
trustees of M. Favre and the railway company. 


Tue Australasian debts are in total £110,000,000; but, with the 
exception of a small sum spent by New Zealand in quelling the 
rebellion of the native tribes, this has been expended almost 
entirely in railways, telegraphs, and other works of a reproductive 
character. In the ten years from 1872 to 1882 the united debts of 
the Australasian Colonies had i d from £42,000,000 to 
£99,000,000 ; the length of railways opened had increased from 
1362 miles to 6207 miles. Thus, greatly as the debts have grown, 
the increase being no less than 112 per cent., the mileage of rail- 
ways opened for traffic has incr by no less than 356 per cent. 


EIGHTEEN acres of land adjoining Woolwich Arsenal have been 
hired by Government for the purpose of storing the Suakin-Berber 
railway plant, which is on its way back to England in thirty-two 
steam vessels, which are ordered to the Arsenal to discharge their 

To facilitate the removal of the plant, a broad-gauge line 
is being constructed from the pier to the place of storage. The 
working of this line, which is about two miles long, presents a 
novel appearance, in consequence of the locomotives, carriages, 
stations, ticket-oftices, &c., being painted with the words, “ Suakin. 
Berber Railway.” 


THE London, Chatham, and Dover Railway Company have 
begun the construction of a new pier at Queenborough, for the 
further development of the continental traffic vid Flushing. The 
new pier, which will be built of wood and iron, is to be 650ft. 
longer than the present structure, and will admit of two large 
steamers anchoring alongside to load and unload at the same time. 
As soon as the pier is completed it is intended to supplement the 
present night service of boats—by which the Dutch and German 
mails are carried—with a day service, and in anticipation of the 
increased traffic, three powerful steam packets are being built for 
the Royal Zealand Steamship Company, whose boats run between 
(Queenborough and Flushing, in conjunction with the London, 
Chatham, and Dover Company’s trains, 


ANOTHER branch of the peta of tramways being formed 
round Birmingham was offi inspected by Major-General 
Hutchinson, of the Board of e,on Monday. It is a new line 
which has been laid between Birmingham and Dudley by the 
Birmingham and Midland Tramways Company, and is some 
fifteen miles in length. Steam power will be employed, and 
already twelve — and sixteen cars have been procured from 
Messrs. Kitson and Co., Leeds. At the trial the speed maintained 
throughout the day was three miles an hour. General Hutchinson 
expressed the opinion that the Birmingham Tramways ought to 
command more traffic than tramways in other towns. Steam 
as a motive power for tramways is only on its trial in Birmingham, 
and it will depend much upon the careful management of the 
engines whether it will continue to receive the support of the 
authorities. 


For several years oculists have oe attention in Germany 
by their writings on colour-blindness. e number of railway men 
found to be uncertain as to the colours of si lights has caused 
our Board of Trade to look into the matter. . Brudenell Carter, 
F.R.C.S., in a lecture on optics, stated that colour-blindness 
affected 4 per cent. of the whole male tion of civilised 
countries, and of 9200 engine-drivers, an examination detected the 
fact that 400 were colour-blind. Dr. Brailey, secretary to the 
Opthalmological Society, mentioned that out of 18,088 persons 
examined, including Eton, Westminster, and Christ’s Hospital, 
and 5000 members of the metropolitan police, 750 were defective, 
On the 1st of May, 1877, the testing of the sight of candidates for 
masters’ and mates’ certificates came into operation. By a parlia- 
men‘ return it was shown that for the two years en in 
May, 1879, there were 2929 individuals who had been examined. 
Out of that number thirty-nine were rejected, but twelve out of 
those unsuccessful candidates subsequently passed, and this 
reduced the rant to twenty-six out of the 2929. Attention 
was called to colour-blindness, in the first instance, in conse- 

uence of the proved — on the pest of an engine-driver to 
distinguish a green from a red shaded light. 


THE following from the Chicago Herald is as much a comment 
on the American Railway bridges as a proof that the driver 
referred to was no longer young:—‘‘ Yes,” remarked an old 
engineer, ‘‘I used to run on the New York Central, but I quit ’em 
voluntarily.” ‘‘ Didn’t you like the road?” Yes, all but the double 
tracks. It was a two-track road then. I don’t want any double- 
track running in mine. It isn’t safe. Give me a single-track road 
— time. You think it funny, don’t you? "Tis queer fora fact, 
but I know what I am talking about. Did you ever ride on a loco- 
motive? On the cow-catcher? Well then you must have noticed 
that whenever she strikes a bridge she seems to drop down a little, 
It’s the bridge setting under the terrific pressure. -As you first 
strike, it f as if you were going down, sure enough. Perhaps 
you never thought of the tremendous blow a locomotive strikes on 
a bridge. It’s not alone the weight of her, but when she’s making 
forty or fifty miles an hour and comes down on a bridge it’s enough 
to make it settle. Right here comes in my objections to double- 
track roads. The bridges on these are generally built 
continuous—one bridge for both tracks. I was running along one 
day and was just approaching a bridge, when I saw another train 
coming toward me. All of a sudden the thought ran through my 
brain—what if both locomotives should strike the bridge at the 
same instant one at either end?, The very thought of it startled me 
so that I shut off steam and — on the brakes. I ain’t a coward, 
but I don’t want any of that in mine. I wouldn’t risk 50 per cent. 
of the railroad bridges in the country to stand a blow from both 
ends at the same instant. Of course, a road may go along a year and 
two trains may never happen to meet just that way—and even then 
the bridge might stand it—but I thought so much about the thing 
that I lost confidence in myself on the Central and resigned. I’ve 
been a single-track engineer ever since, 











NOTES AND MEMORANDA. 


In greater London last week 2847 births and 1894 deaths were 
registcred, corresponding to annual rates of 28°6 and 19 per 1000 
of the population, 

In Greater London, during the week ending the 28rd ult., 3027 
births and 1945 deaths were palace’, corresponding to annual 
rates of 30°4 and 19°5 per 1000 of the population. 

AT a recent meeting of the Paris Academy of Sciences a paper 
was read on “‘ The Radiation of Heat during the Night in connec- 
tion with the Normal Lowering of the Temperature during the 
Months of April and May,” by M. J. Jamin. This lowering of 
the temperature, often so destructive to the spring crops, is rightly 
attributed by meteorologists to nocturnal radiation, which the 
a finds attains its maximum about the months of April and 

y. 

In a recent number of the Comptes Rendus experiments are 
described by M. J. Thoulet on the effect of immersing various 
solid bodies in saline solutions, such as marble, quartz, &., in 
aqueous solutions of sodium or barium chleride. each case a 
— of the dissolved salt was precipitated on the surface of the 

mersed solid. The conclusion is drawn that there is an attrac- 
tion between the dissolved salt and the solid immersed, and that 
the amount of attraction is proportional to the surface of the solid. 

THE Hydrographic Bureau at Washington published lately the 
following combat a series of observations carried out in order 
to determine the length, depth, and duration of ocean waves. The 
longest wave hitherto observed is said to have had a length of 

-a-mile, and to have spent itself in 23 sec. During storms in 
the North Atlantic waves sometimes extend to a length of 500ft. 
and 600ft., and last from 10 to 11 sec. The most careful measure- 
ments of the height of waves give from 44ft. to 48ft. as an 
extreme limit ; the average height of great waves is about 30ft. 

Ir is time that a ship’s caulking machine were made, for the 
members of the Greenock branch of the Associated Shipwrights’ 
Society are adopting a —_ arbitrary course, and intend to work in 
future according to the following scale :—(1) That a day’s work 
on caulking at old work on a ship’s side shall not exceed 80ft.—old 
~~ decks, 150ft. per day. (2) That a day’s work on metallin 
8 in no case exceed twenty-five sheets on hardwood ships, an 
twenty-eight sheets on softwood ships, and that the strake amid- 
ships finish at twenty-five to twenty-eight sheets, as the case may 
be—the same to constitute a day’s work fore-and-aft. (3) That a 
day’s work at stripping shall in no case exceed thirty-five sheets 
per day—the stages to be lowered fore-and-aft, the berths being of 
equal length. 

A NEW ~~ has been devised by Dr. Thresh for treating the 
sewage of Buxton. The precipitant used is a mineral water 
derived from the lower coal formation about two miles above 
Buxton. It contains 12 grains of iron per gallon in the state of 
ferrous carbonate, held in solution by carbonic acid. On exposure 
to the air, the carbonic acid escapes, and the iron, taking up more 
oxygen, subsides in the state of ferric hydroxide, in combination 
with a considerable part of the organic impurities, suspended and 
dissolved. The results, according to an analysis quoted in the 
Leck Times, are very satisfactory. The sewage before treatment 
contains free ammonia, 11°74 per million, and albuminoid ammonia, 
1°60. After treatment these figures are reduced to, free ammonia, 
4°00 parts per million, and albuminoid ammonia, 0°30. 

In London, during the week ending the 23rd ult., different forms 
of accidental violence caused deaths; 36 were the result of 
negligence or accident, among which were 18 from fractures and 
contusions, 5 from burns and scalds, 4 from drowning, and 5 of 
infants under one year of age from suffocation. The 18 deaths 
from fract and contusions were thus returned :—Male, aged 3, 
and female 9, run over by van; male 43, run over by omnibus; 
male 69 and female 2, run over by cab; female 4, run over — 3 
male 32, fell from dray ; male 33, fell from omnibus; male 38, fell 
from cart; male 52, 
scaffold ; male 65, fell from ladder; male 4 and female 75, by fall ; 
male 17, run over by train; female 2, struck by swing ; male 90, 
fell from bed ; and female 54, fell downstairs. 

THE coal-beds of New South Wales are said to be of enormous 
extent, The mineral has been traced for hundreds of miles along 
the coast, and has been worked at various levels from 450ft. below, 
to 1500ft. above the sea. The lower beds are geologically older 
than any that have been yet worked in Europe, and the quality of 
the which is taken from these inferior strata is therefore 
uns' . Not only so, but in certain districts immense seams 
of this mineral are found in immediate juxtaposition with an 
abundance of iron ores, limestone, and fire-clay. Up to the present 
time, coal has been ascertained to exist over an area of something like 
25,000 square miles of country; and it is almost everywhere 





within easy reach of water or railway communication. When 
it is remembered that the coalfields of Britain only cover 
one twentieth part of the area of the country, or about miles, 


and that nevertheless the output of this mineral in the mother- 
country is upwards of 120,000,000 tons per annum, it would be 
difficult to over-estimate the magnitude of the proportions to which 
= coal trade of New South Wales may be expected to grow here- 
after. ‘ 

AT a recent meeting of the Chemical Society a 
on ‘‘ A Calorimetric Method for Determining s 
Iron,” by Mr. Andrew Thomson, M.A., B.Sc. 
applied the well-known thiocyanate reaction of ferric salts to the 
quantitative determination of small quantities of iron. The 
method is almost universally applicable, silver and copper, and in 
some cases cobalt, being the only common metals that interfere. 
To perform the analysis, a weighed quantity of substance is dis- 
solved in acid, the excess of acid driven off by evaporation, the 
iron, if necessary, converted into ferric salts by means of potas- 
sium te, and finally the solution is diluted to 1 litre. 
Into each of two similar cylinders 5 c.c, of dilute chlorhydric or 
nitric acid (1:5), and 15 o.c, of potassium thiocyanate solution 
containing 40 grams per litre, are poured, and to one a measured 
bulk of the solution to be tested is added. Both cylinders havi 
been filled up to the same height with distilled water, a stan 
solution of ferric salt containing 0°0001 gram Fe per c.c. is added 
to the other cylinder in quantity sufficient to produce a colour 
matching that in the cylinder containing the substance under 
examination. 

Mr. WILLIAM TEBBUTT, of Windsor, New South Wales, has 
constructed a private observatory, which has taken a place among 
the principal observatories i by the authorities of the 
Nautical Almanac. Occasional astronomical observations were 
made here as far back as 1854, and it was not till ten years afterwards 
that an observatory was erected. It comprised a transit room with 
two meridian openings, and a prime vertical room. The local time 
was determined by means of a transit instrument of 2in. aperture 
and 20in. focal length. small tower rising from the 
centre of the building and covered by a conical revolving roof 
accommodated a refracting tel: of 3}in. aperture, and 48in. 
focal length. In 1873 a round building of pine, 12ft. in diameter, 
was erected close to the old building for the ae yd reception 
of a new and excellent Frauenhofer equatorial of 4}in. aperture 
and 70in. focal length, the work of Messrs. Cooke and Sons, of 
York, This instrument is furnished with a position filar micro- 
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meter, ring micrometers, square bar micrometer, first ‘ace 
reflection prism, and a ba of Huyghénian eye-pieces, with 
powers ranging from 55 to diameters. In 1879 @ substantial 


observatory of brick was erected. From the centre of a room at 
its west end rises a pyramidal pier of brick and cement, which 
passes through a floor above, and is surmounted by the 4hin. 
equatorial already referred to. The equatorial room is covered 
by a roof of galvanised iron, revolving on ten wheels, and similar 
to that which covers the Northumberland tel at the 
Cambridge Observatory. meridian room is furnished with an 
excellent 3in. transit instrument. 





ocked down by horse ; male 43, fell from | Miss Y 





MISCELLANEA. 


THE entries for the Wirral and Birkenhead Agricultural Society's 
Show close on the 8th instant. 


THE Cape Cod Canal is being pushed forward with considerable 
energy by the Massachusetts people. Dredging machines have 
been at work for two — — through the hard blue clay, and 
about half a mile of the seven miles has been dug. The canal is te 
be 200ft. wide and 23ft. deep, and is estimated to cost £1,400,000. 

AT the Artists’ fancy dress ball recently held at the Princes 
Hall, Piccadilly, a large number of photographs were taken 
throughout the evening by Mr. ud, of Regent-street, by the 
electric t, and the negatives are stated to be as good as those 
oe f ay) ht. Two arc lamps with 10 ampéres current were 
supplied with current from E.P.S. accumulators. The installation 
was carried out by the Electrical Power Storage Company. 

THE Panama Canal has been commenced along its whole length 
of 73 kilometres. The works are, of course, much more advanced 
at some places than at others, but increasing activity 
everywhere. The Nautical Gazette says:—‘‘ Some idea of what is 
being done may be formed from the fact that there are over twenty 
thousand navvies at work on the canal, and that on the 73 kilo- 
metres along which the works extend there exist as many as two 
hundred kilometres of rails, and six thousand trucks of all sorts 
used in the excavation works.” 

AN interesting little book, entitled ‘“‘ Walks in Epping Forest: 
& Hand-book to the Forest Paths, with Cycling and Driving 
Routes,” written by Mr. Percy Lindley, has lately been published 
at 125, Fleet-street. It contains i17 pages, but as it is printed on 
thin paper it is not bulky, and with its map and many illustrations 
forms a = interesting and instructive companion on a visit to 
the beautiful but comparatively little known forest half an hour 
from London and belonging to London. The historic associations 
of the Forest, and its towns and hamlets, are well described, and 
the Forest should become a favourite haunt of Londoners. 

A copy of a ‘‘ Desometric Diagram” has been sent us by its 
designer, Mr. W. S. Mackenzie, of 76, De Grey-street, Elswick. 
The weights of iron bolts of any size from 0°25in. to 1’5in. diameter, 
either with hexagonal or square heads and nuts, and from 0 to 
36in. in length, and the weights of iron rivets of any size 0°25in. to 
1‘25in. and up to 6in. length are given by it. It gives these weights 
with very little trouble and in a fraction of the time required to 
calculate them. A few minutes serves to learn to use the dia- 
gram, which is a lithograph about 14in. by 8in. It will be found 
very useful in engineers’ offices, but we may suggest that it would 
be improved if made to a larger scale. 

THE price of dynamo-electric machines has been so reduced in 
Germany that some of the makers already say the trade is hardly 
worth having. It is said that during the past six years dynamos 
to the number of 6000 have been constructed in the different work- 
shops in Germany, representing a value of £700,000. The number of 
arc lamps madeduring the ge was 20,000, realising £250,000. 
In the four years 1880 to 1884, the number of telegraph offices 
open to the public rose from 5114 to 7529, and the mileage of the 
wires from 121,520 to 150,040 miles. The telephone was introduced 
into Germany in 1880; there are to-day country exchanges, 
having 7311 subscribers, and possessing a network of wires extend- 
ing over a distance of 10,100 miles. 

THE Council of the Parkes Museum propose to hold in the 
museum a series of exhibitions of domestic gas appliances, and 
have accepted an offer from Mr. Fletcher, of Warri m, to supply 
the apparatus for the first of the series, which will include—gas 
cooking and heating stoves, incandescent gas fires, instantaneous 
water heaters, washing and drying machines, grillers, hotplates 
and ranges, confectioners’ ovens, coffee roasters, workshop tools. 
Lectures upon cookery and the mae os demonstrations of the 
uses of the various appliances will be given daily in the museum by 
iss Young. The exhibition will be open each day from 10 a.m. 
to 7 p.m., and on Mondays, Wednesdays, and Saturdays until 
9 p.m., from the 8th to the 27th inst. 

A STRIKE has begun in the Pittsburg ironworks against a 20 per 
cent. reduction in wages. The workmen offer to accept a 10 per 
cent. reduction, to which several of the masters , including 
Carnegie Brothers; Dilworth, Porter, and Co.; and the Republic 
Iron Company. These mills will continue to be worked, but most 
of the others in the district will be closed, and nearly 100,000 
workmen will be idle. All the mills in the Mahoning region, Ohio, 
were closed last Saturday, 10,000 men losing employment, and also 
all at Wheeling, West Virginia, where 3000 become idle. Accord- 
ing to careful reports sent in from all the places where the strike 
exists, 78,000 men are idle, and 4300 are working. The daily 
wages of the idle strikers amount to 160,000 dols. 

Messrs. H. B. Bartow & Co., of Manchester, have introduced a 
new mandril, in which they have worked out several improvements 
upon the Harrison expanding mandril manufactured by this firm 
for some years past. In the new mandril, pulleys or heavy wheels 
can be turned upon it without any back centreing, and one great 
advantage is that it brings the work very much closer up to the 
face plate than in the old mandril. The body of the mandril con- 
sists of a steel forging, flanged with a taper nose, bored up, in 
which a bolt works. The split dies, which are bevelled at each 
end, work upon the taper nose, and the mandril is expanded by 
simply turning an ordinary hexagon-headed bolt and released by 
turning this bolt in the opposite direction. 

THE directors of the Suez Canal Company report that the com- 
pany has weathered, without appreciable diminution of profits, the 
most severe and general economic crisis ever experienced, and this 
at the time when a ive reduction of rates fell due. This 
reduction has ena shipowners to go on building, and to make 
temporary sacrifices for the sake of retaining their old customers, 
wea and comparatively poor merchandise could pass through 
the canal owing to the oa reduction of freights. The total 
tonnage last year was 8,319,967, against 8,051,307 in 1883. The 
directors ask power to borrow 100,000,000f., the total cost of pro- 
posed improvements being 209,000,000f. The electric lighting ex- 
periments have been continued, and have given satisfactory results, 

A CROWDED and influential meeting of merchants, shipowners, 
brokers, and others interested in mercantile matters, was held at 
Liverpool, on Tuesday, in opposition to the ship canal scheme, in 
the large room of the Cotton Association, and under the auspices 
of the Chamber of C ce, the president of which body, Mr. E. 
Smith, occupied the chair. It was decided to memorialise the 
House of Commons in opposition to the ship canal scheme, and to 
send witnesses to give evidence before the Committee of that 
House. Sir William Forwood, chairman of the Parliamentary 
Committee of the Liverpool Corporation, was one of the s) ers, 
and he described the canal scheme as ‘‘the greatest bubble that 
had ever been thrust upon the credulity of the British public since 
the days of the South bubble.” 


A MEMORIAL has been presented to the Secretary of State for 
India ing him to direct that the work of oo the inner 
harbour at Aden, so as to enable vessels of deep draught to enter, 
remain afloat, and leave at all states of the tide, shall be begun 
as soon as possible. It is pointed out that the work will be of 
the greatest service to her Majesty’s ships as well as to the 
mercantile marine, and that it is a necessary complement to the 
new fortifications at Aden. There is, it is stated, a large balance 
at the credit of the Aden Port Fund, which would provide the 
dredging plant. The Nautical Gazette says the memorial is sup- 

rted by every leading line of steamers trading through the Suez 
Banal, as well as by private shipowners. The Government have 
given a concession to the firm of Messrs. Tylor and Bright for 
placing hulks in the Aden Harbour, so that vessels can coal day or 

i less of communication with the shore. A corre 
the Times thinks this obviates the necessity for any 
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proposed dredging as suggested by several correspondents, 


436 


THE ENGINEER 





JuNE 5, 1885. 











4% 
Z 





























By the engravings on pages 416 
and 436 we illustrate the build- 
ings of the new waterworks in 
course of construction for the 
supply of St. Helens. We also 
give general views of the 
pumps; the engines we do not 
illustrate, as they are duplicates 
of the Luton engines, also by 
Messrs. Hathorn, Davey, and 
Co., of Leeds, which we illus- 
trated a short time since. 

In 1881 the Council of the 
borough of St. Helens, finding 
their sources of water supply 
would soon be unable to meet 
the growing demands of the 
borough, authorised the town 
clerk and water engineer, in 
September of that year, to take 
action in preparation for parlia- 
mentary proceedings for a new 
water supply. At the same 
time plans and sections showing 
the contemplated works, with 
sites for wells, at Knowsley and 
Kirkby, were submitted and 
approved. The sites for the 
wells were first selected by Mr. 
D. M F. Gaskin, M.LC.E., 
water engineer, and Mr. Alder- 
man McBryde, chairman of 
the Water Committee, and sub- 
sequently approved by Pro- 
fessors Hull, F.G.S., and C. E. 
de Rance, F.G.S. During the 
progress of the Bill through 
Parliament several important 
clauses were inserted for the 
protection of Lords Derby and 
Sefton, as well as an alteration 
in the site for the Kirkby well. 
The Council were successful in 
obtaining their Act, and imme- 
diate steps were taken for the 
carrying out of the works at the 
Knowsley site and laying the 
pipes from there to the service 
reservoirs at St. Helens. Mr. 
John Villiers, of Beverley, having 
obtained the contract for the 
well sinking and borehole at 
Knowsley, the mayor cut the 
sod on the site of the south well 
on the 28th of October, 1882. 
The works consist of two 11ft. 
diameter wells, each 170ft. 
deep, connected by a driftway 
22ft. by 6ft.; and one 6ft. dia- 
meter well, 160ft. deep, con- 
nected with the north well by 
a driftway 6ft. by 5ft. The 
borehole was sunk from the 
bottom of the smaller well by 
a Mather and Platt boring ma- 
chine, commencing with a 24in. 
hole, diminishing to 18in.; the 
total depth of the borehole is 
536ft. These works are sunk in 
the pebble beds and lower 
mottled sandstone of the new 
red sandstone formation; the 
quantity of water obtained is 


LY, 



































SS 


SS 


N 
SS 
SV 


Yi 
Yy 



























“i, 


! 










































































































































































































































































ST. HELENS WATERWORKS—-KNOWSLEY PUMPING STATION. 











at the rate of one and a-half 
million gallons twenty-four 
hours, the bulk of which is 
obtained at a depth in the bore- 
hole of 316ft., or 476ft. from the 
surface of the ground; arrange- 
ments have been made so that 
the water in the borehole can 
be controlled or completely shut 
off. The permanent buildings 
which we illustrate are now 
being erected, and consist of an 
engine-house for duplicate 
engines, with compensation tank 
on the top; boiler-house for 
three boilers, chimney, four 
cottages and smithy and store- 
house ; only one engine and two 
boilers are at — to be put 
down, The buildings will be 
principally constructed of brick, 
and are a plain adaptation of 
the Scottish baronial style of 
architecture. The contractors 
for the various works are as 
follows :—Contract No. 1, well 
sinking and boring, Mr. Johu 
Villiers, of Beverley, Yorkshire ; 
contract No. 2, 2lin. pipes, 
between Knowsley and St. 
Helens, Cochrane, Grove, and 
Co., Middlesbrough; contract 
No, 3, laying above pipes, H. 
‘otherby and Son, Burnley; 
contract No. 4, valves for 2lin. 
pipe line, Hamilton, Woods, and 
Co., Manchester ; contract 
No. 5, permanent engine, c., 
Hathorn, Davey, and Co., 
Leeds; contract No. 6, perma- 
nent buildings, &c., Messrs. 
George Harris and Sons, St. 
Helens; the engineer for the 
whole works being Mr. D. M. 
F. Gaskin, M. Inst. C.E., F.G.S.; 
and clerk of works, Mr. James 
McIlwaine. 

The whole of the pumping 
machinery has been supplied by 
Messrs, Hathorn, Davey, and 
Co., of Leeds. The engine is 
of their vertical compound 
direct-acting type, which since 
its introduction some years ago 
by Mr. Davey is becoming in- 
creasingly popular for water- 
works and sewage pumping. It 
is handsome in appearance, takes 
less room than the beam or 
rotary engine, is less costly, 
and works with great economy. 
The cylinders, which are steam 
jacketted, are 28in. and 52in. 
diameter, with a stroke of 6ft. 
They rest upon a massive cast 
iron entablature, which is sup- 


coupled direct to the ram pump 
rods by means of crossheads in 


_ thebeambelow. These beamsare 


each composed of two malleable 
iron plates, with distance pieces 
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THE INVENTIONS EXHIBITION-THE FIELDING HIGH-SPEED ENGINE. 
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MESSRS. FIELDING AND PLATT, GLOUCESTER, ENGINEERS. 
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between, and form the parallel motion. The valves are Cornish 
double beat, and are actuated by Mr. Davey’s differential gear, 
which has all the latest improvements. The air pump is 
worked from an arm on the side of one of the rams, and is the 
same stroke as the engine. The surface condenser is cylindrical 
in form, and is fitted with gun-metal tube plates and brass 
tubes. The whole of the water pumped passes through the 
condenser around the tubes. There is a bye-pass arrangement, 
so that the engine can be worked non-condensing if required. 
There are two l6in. by 6ft. stroke ram pumps, one fixed directly 
below each cylinder, which pumps force the water from a cistern 
formed in the foundations of engine-house through 6} miles of 
pipes to a vertical height of 154ft. The bucket pumps are 20in. 
diameter by 4ft. stroke, and are worked by means of two 
wrought iron counter beams connected at their inner ends to 
the ram pump rods, and at their outer ends to fulcrum links. 
These pumps raise the water from the well, 155ft. deep, to the 
supply cistern for the ram pumps. The bucket and suction 
valves are of gun-metal double beat. On the rising main a 
large air vessel is provided. The engine and pumps will raise 
1} million gallons of water in twenty-four hours a total vertical 
height of 309ft., exclusive of friction in pipes, through 6} miles 
of pipe, to the high-level service reservoirs in St. Helens. 








THE FIELDING HIGH-SPEED ENGINE. 


THIS engine, exhibited at South Kensingtcn by Messrs. Fielding 
and Platt, of Gloucester, consists virtually of an universal joint 
connecting two shafts whose axes form an obtuse angle of about 
157 deg. It has four cylinders, two being mounted on a chair 
coupling on each shaft. Theword cylinder is used inaconventional 
sense only, since the cavities acting as such are circular, whose 
axes, instead of being straight lines, are arcs of circles struck 
from the centre at which the axes of the shafts would, if con- 
tinued, intersect. The four pistons ure carried upon the gimbal 
ring, which connects, by means of pivots, the two chair couplings. 

Fig. 10 shows clearly the parts constituting the coup- 
ling, cylinders, and pistons of a compound engine. C C are 
the high-pressure cylinders; D D the low-pressure; E E E E 
the four parts forming the gimbal ring, to which are fixed in 
pairs the high and low-pressure pistons GG and F F; HH HH 
are the chair arms formed with the cylinders carryin 
pivots IIII, which latter fit into the bearings JJJJ in the 
gimbal ring. Figs. 1, 2, 3, 4 show these parts connected 
and at different points of the shaft’s rotation. The direction 
of rotation is shown by the arrow. In Fig. 1 the lower high- 
pressure cylinder C is just about taking steam, the upper one 
just closing the exhaust ; the low-pressure pistons are at half 
stroke, that in sight exhausting, the opposite one, which cannot 
be seen in this view, taking steam. 

In Fig. 2 the shaft has turned through one-eighth of a 
revolution ; in Fig. 8, a quarter turn; Fig. 4, three-eighths of 
a turn. Another eighth turn brings two parts into position, 
represented by Fig. 1, except the second pair of cylinders now 
replace the first pair. The bearings K L support the two shafts 
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and act as stationary valvesfagainst which}faces formed on;the 

cylinders revolve ; steam and exhaust ports are provided in the 
| faces of K and L, and two ports in the revolving faces, one to 
each cylinder. The point at which steam is cut off is deter- 
mined by the length of the admission ports in K and L. The 
exhaust port is made of such a length that steam may escape from 
the cylinders during the whole of the return stroke of pistons. 

Fig. 5 shows the complete engine. It will be seen 
that the engine is entirely encased in a box frame, with, 
however, a lid for ready access to the parts for examination, 
one great advantage being that the engine can be worked with 
th2 cover removed, thus enabling any leakage past the pistons 
or valve faces to be at once detected. The casing also serves to 
retain a certain amount of lubricant. 

The lubrication is effected by means of a triple sight-feed 
lubricator, one feeder delivering to steam inlet, and two serving 
the main shaft bearings, 

Fig. 6 aud 7 are an end elevation and plan of the same engine. 
There is nothing in the other details calling for special notice. 

Fig. 8 and 9 show the method of machining the cylinders and 
pistons, the whole of which can be done by ordinary lathes, 
which is evidently a great advantage in the event of re-boring, 
&c., being required in the colonies or other countries where 
special tools are inaccessible, 

Figs. 11 and 12 are sections which explain themselves. 








THE BRUSSELS INTERNAL NAVIGATION 
CONGRESS. 


Tue Brussels Internal Navigation Congress has met and had 
its say, and done its navigation excursions and visits. Very 
numerous questions relating to inland navigation were discussed, 
and the value of canals, as compared with railways for heavy 
traffic. From the composition of the Congress it was to be 
expected that railways for this work were not to be painted in 
the most attractive colours. They were allowed to have their 
uses, though they had had their day for heavy traffic. For this 
the railway men have to be thankful. The canal questions dis- 
cussed were, however, of great importance, even if we exclude 
the long description of the Manchester Canal, which Mr. Leader 
Williams and Mr. D. Adamson were not at all averse from giving, 
with various opinions on the Liverpool people who are not quite 
ready to embrace the scheme. Some interesting facts were 
given on the Suez Canal improvements by M. Dirks, engineer- 
in-chief of the Dutch Waterstaat, a member of the Inter- 
national Committee of the Suez Canal. He gave some of the ques- 
tions which had been put to captains and pilots respecting room 
required in different te of the canal for large ships to cross each 
other, as to the depth below keel necessary for easy steering at a 
speed of 8 knots per hour, and the speed at which full size ships 
might travel. The following are the conclusions arrived at 
by the Committee :—That the existing canal should be enlarged ; 
that it should ultimately be deepened to 9 metres—nearly 30ft. 
—below low-water mark of ordinary spring tides, but that for 
the present a deepening of 84 metres is sufficient ; the width at 
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bottom between Port Said and the Bitter Lakes should be 
652metres—213ft.—in the straight portion, and 75 metres— 
246ft.—in curves of 2500 metres—2734 yards—and upwards, 
and 80 metres—262ft.—in curves of less than 2500 metres ; 
while between the Bitter Lakes and Suez the straight parts 
should be 75 metres—246ft.—wide, and the curves all of 2500 
metres radius, 80 metres—262ft.—wide. Among the different 
systems for protecting the banks already applied to the canal, 
the Committee preferred, where possible, a stone pitching, carried 
2 metres—6ft. 6in.—below low-water mark of ordinary spring 
tides, and to a height of about 1 metre above high-water mark 
of ordinary spring tides. M. Dirks concluded by expressing 
the opinion that the future speed in the canal, improved in accord- 
ance with the suggestions of the International Committee, would 
be about 8 knots an hour, or nearly double the present speed. 
Signor Gioia, also a member of the Suez Canal Committee, said 
that planting the banks with date palms was the best means of 
protecting them. Where this was not possible, they should be 
pitched; and this would enable the passage of the canal to be 
made in ten instead of twenty-four hours as now. M. Tchar- 
nowsky, civil engineer, of St. Petersburg, described the method 
adopted in the Goutonieff dock of the Petersburg and Cronstadt 
Ship Canal, 17 miles long and 22ft. deep, the cost of which 
amounts to £1,200,000. The walls consist of a framework of fir 
logs, forming hollow cubes, well tied together with half logs and 
bolts. As the timber work is not carried high enough to be 
| ever uncovered by water, it will last for a great length of 
| time, and is not liable to the attack of teredos. The timber 
| framework is filled in with boulders and pebbles, and has a layer 
of concrete laid on the top, on which masonry is carried up to 
5ft. above high water mark. Herr Diising, of Frankfort, engi- 
neer-in-chief of the works for the canalisation of the Main, gave 
some particulars of that enterprise between Frankfort and 
Mayence, to be completed on Ist October, 1886. The useful 
depth of the Main will be increased from less than a metre to 
two metres, or 6ft. 6in., while the locks are constructed in view 
of a further deepening of half a metre. Herr Stahl, of Frank- 
fort, gave an account of the port to be made in connection with 
the Main navigation, which will put Frankfort in direct water 
communication with the Dutch and Belgian ports. 4 

Mr. Mulvany, of Frankfort, former!y Commissioner of Public 
Works in Ireland, said he did not believe that, in the long run, 
Liverpool and Antwerp, Rotterdam and Amsterdam, would 
suffer through the making of ship canals. He had not a very 
high opinion of the English parliamentary system, whereby a 
separate law was required for each public improvement, thus 
leading to the waste of both time and money. Every effort to 
take the sea as far as possible into the interior should, he 
thought, be made. 

M. De Maere Limnander described the projected ship canal 
between Bruges and Heyst on the sea coast, and an excursion tc 
that place on the following day was made. 

Professor Schliehsint, of the Berlin Polytechnicum, gave an 
account of the canalisation of the Weser and the Port of Bremen. 

The congress certainly brought inland navigation into special 
consideration. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves —— opinions of our 





THE LAWS OF MOTION. 


Srr,—Though I shall continue to take great interest in all you 
publish on this subject, it would scarcely be becoming in me to 
trespass further on your valuable space, and if you will do me the 
favour to insert this letter I think I may promise that it shall be 
the last. I had no intention of writing om. but “4, I1,’s” letter 
in your last issue, particularly its concluding paragraph, seems to 
call for some reply from me. I thank ‘‘#, II.” very cordially for 
the trouble he takes not only to read my letters, but also to under- 
stand and answer my objections, and I agree with Mr. Lousley 
that if ‘‘&. TI.” should see fit to alter his statement to ‘‘ Probably 
Force is either a condition or a mode of Motion” he would take up 
a position very difficult to attack. I, at any rate, should then 
feel that there was some ground upon which we could agree. 
Indeed, in one part of his letter he seems to suggest that 
he considers Force and Motion interchangeable terms, for he 
says “‘ Motion is Energy, and Energy is nothing else than Motion.” 
But his next paragraph completely overturns my dawning hope of 
a possibility of agreement between us, and it is this last paragraph 
about which I want to say a few words. ‘‘. II.” asks me what I 
should say if he gave me an instance of a body acquiring velocity 
while no Force whatever was being exerted <r it. I should say 
that such an instance, if proved, would go far indeed to convince 
me of the truth of his theory. What I deny is, that he has 
given me any such instance. Of course, I know that a heavy 
body falling freely ceases to have weight. What I do not 
know is, that “‘gravity exerts no push upon it.” With all due 
deference to “‘@, T1.,” I should think it is beoause gravity exerts 
a push or rather pull upon it, in other words because only one 
unresisted force is acting upon it. The body falls because of its 
inherent property of inertia, its incapacity to resist any motion or 
energy which is exerted upon it. ‘*%, II.” then goes on to say, 
“* Work is being done, and yet not the slightest trace of effort in 
the shape of downward push can be detected.” I must ask 
“*®. TI.” to say what work is being done? For is it not true that a 
failing body is only without weight so long as no other body resists 
its fall? I cannot conceive any work that this falling ly could 
do without a second body on which to act, and the instant we 
suppose it to be acting upon any other body we know that effort 
would come into operation on the part of both—on the part of the 
descending body to overcome the resistance to its fall, on the part 
of the body descended upon, to op) its descent. 

So far, I have been reasoning of course entirely from my own 
point of view, but if *‘. TI.” prefers to consider, gravity as motion 
transferred to a body Sotead of Force exerted upon it, I cannot 
disprove it; all I contend is that in the present crude state. of our 
knowledge as to what gravity is, his th as to its nature is a 
mere assumption, and he can bring fo: no proof of its verity. 
It seems to me to be a case in which we must be content to tak 
our choice, for is it not at least as reasonable for me to consider 
gravity, as Force transferred to a Body and manifested in Motion, 
as for “ @. 11.” to regard it as transferred Motion, le of showing 
itself as Force? TRTON GIRL. 





S1r,—I have read with a degree of attention the various letters 
on the above. I have read them in the hope of gleaning something 
that would make my own ideas on the subject. Week goes 
on after week, however, and your correspondents, instead of 
arriving at a satisfactory solution as to the truth, or a correct 
definition of the truth, are drifting into discussions on problems 
and matters which, if not away from the main question altogether, 
are at least in a bye-path. I see quite clearly myself that reaction 
is equal to action, but confess I have a difficulty in putting my 
thoughts into clear or explicit . This I have ; to the 
best of my ability, and would feel obliged if any reader of this 
letter differs from me will inform me in his opinion where I am 


wrong. 

Suppose I were to fire a cannon ball at a mountain; given the 
substance of the mountain to be of earth, the cannon ball would 
bury itself a few feet in the ground and would then stop dead. I 
see very clearly here that the force the mountain opposes to the 
cannon ball, or the reactionary force, is equal to the active force of 
the cannon ball ; if it were not so, why does the ball stop. 

Again, take two balls of lead the same size, s' one by an 
imaginary thread. Then get the other cast at it with a force 
capable of doing 300 Ib. of work, that is, going with a velocity that 
would take 300 Ib. to stopit. If these have cannoned fair on 
the surface, when you go after them and pick them up the indenta- 
tion, or rather flattening, on each ball will be the same. This 
experiment could not be practically carried out. In the first place, 
the lead composing each ball would not be perhaps equally pure ; 
in the second you might never geta true enough aim. If you want 
a proof of the truth, you could make really the same experiment 
with two eggs of the same strength. Hold one between the fore- 
finger and thumb with the sharp end up; get a friend to take the 
other, and let him give your egg a smartish tap with the sharp end 
of hisown. You will find that both eggs will break This is still 
subject to difficulties, as you perhaps never would get eggs of 
equal strength. 

Where the mistake is made is in the wrong 
word action. Take the instance of the two cannon balls. One is 
moving with a force of 300lb. That is not to say it strikes the 
other with a force of 300 Ib.; if it did so it would stop dead. But 
it does not; it goes on in its career till it encounters something 
with a greater inertia than its own. Then action = reaction comes 
into play, and it stops dead. But what force did it strike the 
stationary ball with? With an amount of force exactly equal to 
the resistance of the passive ball to be moved with the imparted 
velocity. That is to say, if it moves the passive ball with a velo- 
city corresponding to 50 Ib. of work, then the imparted force or 
action equals 50 lb. The acting ball then evidently has 250 lb. of 
energy, if I may use the expression, left. In the case of a horse 
and cart, I imagine the horse to have, for convenience’ sake, a 
trace 20ft. long. Start him with his tail at the cart with a i 
power of 420 1b. The resistance of the cart to be moved with the 
same velocity as the horse is, say, 140 lb. When the horse gets to 
the end of his trace his oy comes in of 4201b. Of this amount 
the cart feels 140 Ib.—the amount equal to its resistance to be 
moved with the imparted velocity—and exerts a reactionary force 
of the same amount. You will say, How is the rest of the force 
expended? In the case in point it has not been expended at all; 
because the horse has not been brought to a dead stop by its load. 
A portion of it can be expended by accelerating the motion of the 
cart. With this example the mistake has been made, as was 
pointed out by Professor Lodge in your last week’s issue, of sup- 
posing that the cart’s reactionary force was ou to its own 
motion, whereas it is opposed only to that of the horse. 

This is how I define action, viz.: The action used against a body 
is always equal to the resistance of the body, either in imparting 
velocity or altering structure. To prove this by the cannon balls: 
If the acting ball’s action—I hope this may be correct—is not equal 
to the resistance or reaction of the passive ball, but greater 
it, why does it not impart a greater force than 50 1b.? If, on the 
other d, it is less, why so much? I hope I make my case clear, 
and would feel greatly flattered by Professor Lodge’s attention to 
the ideas of a humble Srup. Inst. C.E. 

Goole, June 2nd. 


Sir,—Dr. Lodge’s last letter is a very remarkable letter in so far 
as it applies tome. It is remarkable in the sense that whereas Dr. 
Lodge is usually extremely lucid, he is in it so vague and indefinite 
that I confess I have entirely failed to grasp his meaning. I need 
hardly point out that the simple assertion that I am wrong conveys 
ho conviction to anyone, and contribytes nothing of value to thie 





conception of the | ¢ngin 


discussion. We want proofs, not words; and, of course, there is 
no proof or attempt at proof in Dr. Lodge's replyjto my com- 
munication. 

For some time past I have suspected that whereas I always use 
the word ‘‘ Force” to mean one thing, Dr. Lodge uses it to signify 
more than one thing, and, with your permission, I must ask him 
now to fix upon some single meaning for the word, and to let me 
know what itis; I do not care what it is so long as I understand 
what idea he intends it to convey. So far as I can make out, it 
seems to me that he sometimes employs it in the sense for which 
I should use the word Work, and that he does not regard Resistance 
pure and simple as Force at all. A few lines on his part will 
clear this up. 

‘It may be proper, on the other hand, that I should define the 
sense in which I use the Force, even more precisely than I 
have yet done. I always use the word in the sense of Effort; but 
to narrow the ground, I will in any further letters which you may 
favour me by publishing use the word Force in the popular sense 
Push, I might, of course, add pull, but I will not do so, for virtuall 
they are the same thing; and as Dr. Lodge has said in one of 
letters, that motion can only result from an impulse from behind 
—vis a tergo—the word push will serve all purposes admirably. 
This much umed, I will now Ls per the statement I made in 
my last cae ae Dr Lodge, and ill ask him, if I am wrong, to 
favour me with a proof; and I will leave Sir Isaac Newton’s 
utterances on one side for a moment. 

(1) A push is a Force, 

2) Dr. Lodge admits that there cannot be such a thing as an 


un! Force, 

3) Therefore he admits that there cannot be such a thing as an 
un ced push. 

When a stone has been thrown into the air, it with its 
motion by degrees. For a certain portion of time it is at rest with 

to a spot on the earth beneath it. Gravity pushes it 
towards the earth; but we have seen (3) that there cannot be such 
a thing as an unbalanced push. C: uently, the stone pushes 
up against gravity as much as gravity pushes it down towards the 
earth. The stone does not resist its own motion, it resists the push 
of gravity. Why does the stone fall? or rather, is it not clear that 
because the stone does fall push is not the cause of its motion ? 

I may add here that I have no reason to be dissatisfied with the 

I have made. I started with the statement that motion 
is a cause of force. Dr. Lodge has admitted this. I gave a new 
definition of inertia. Dr. has accepted this as good. I hold 
certain views on the nature of gravity. . Lodge holds, he says, 
nearly the same views. The definite points at issue between us 
are now very few, and I fancy that they may entirely disappear as 
soon as we have learned to understand clearly the sense in which 
we use the words we employ. 

Mr. Lousley must excuse me if I decline to reply at length to his 
‘letter. It is partly answered by what I have written in way fo 
Dr. Lodge. For the rest, I am unable to see how a push can be a 
“mode of motion.” That the push is caused by motion is what I 
am contending for, and that a push cannot exist without the 
motion of something to cause it is the thesis I maintain. But to 
assert that a push is a mode of motion seems to me to be pure 
nonsense, This is perhaps because I do not understand Mr. Lousley. 
Is he quite sure he understands himself? Can he cite a single 
instance in which push is not due to motion? 

Since the preceding was written, the Rede Lecture was delivered 
at Cambridge by Mr. G. J. Romanes, M.A., F.R.S. I find in the 
abstract of this lecture, |. ge in the J'iimes of Wednesday, 
the following passages, which I commend to Dr. Lodge’s atten- 
tion :—“‘ Science has now eyed proved the correlation of all 
the forces, and this means that if any kind of motion could pro- 
duce anything else that is not motion it would be producing 
what science would be bound to regard as in the strictest sense 
of the word a miracle.” . . . “‘ Just as it follows from the con- 
servation of energy that motion can produce nothing but motion, 
so it equall follows that motion can be — by nothing but 
motion.” The words I have italicised embody the point for which 
I am contending. Mr. Romanes further quo from Hobbes, 
* motion produces nothing but motion.” I need scarcely add that 
it gives me great pleasure to find on my side so profound a philo- 
— and so able a man as Mr. Romanes. %, Tl, 

ndon, June 4th. 





STEAM HAMMERS, 


“ ae i last issue contains a letter by epee. ee, * oom 

Ww, criticising at great length my steam mer illustra 
in your issue of 15th May. This publication is confessed by the 
criticisers to be of considerable interest to them. Your readers 
might surely have been trusted to arrive at that conclusion from 
the evidence through the letter, without the aid of this confession. 
Glen and Ross are makers of great standing and renown; deservedly 
so all will admit, for to the practical perfection of workmanship 
and eye-pleasing lines of their hammers it is recorded that they 
add bold defence of its distinctive features, and a watchfulness of 
its reputation equal to the watchfulness of a gaoler or income-tax 
gatherer. Old memories, they say, of the steam hammer are 
resuscitated by the description given, and, I have to add, their 
letter also brings up strange memories, which, however, are not 
quite in accord with those mentioned by Glen and Ross. 

William Rigby, of Parkhead Forge, was a genuine pioneer in 
ineering, who hewed many roads through the trackless forests 
of his day, by which some owning smaller measures of genius and 
more stereotyped brains have been led in ease and pride to con- 
siderable fortunes. Rigby, like many other true inventors, as also 
many who are not inventors at all, had no profound knowledge of 

tents or the subtleties of claims under them. In fact, he cared 

ittle about such claims. It therefore came to be that at 
the alleged ing of the patent rights of the Rigby hammer into 
the possession of Messrs. Glen and Ross in 1856, that few or no rights 
existed save those alone which the public choose to generously 
accredit. I have a distinct recollection of the patent specification, 
No. 25, of 1854, and a clear impression of the hammer first made 
under it, the outline of which is roduced with the letter in 
point. Therefore, to base a patent claim on the mere fact of the 
ram or hammer bar being made in a piece with the piston, or on 
the oe of its face past the ram sides, was far from my 
contemplation ; and this may be said of the valve and other parts 
to which allusion is made. 

Messrs. Glen and Ross, in short, have missed the ‘‘ facing points,” 
and got shunted into a siding surrounded by fog, which peradventure 
their “‘ considerable interest” in this matter if persevered in, may 
eventually see cleared away. Meanwhile I regard their query, 
“Where then is the patent?” as ill-timed and not bond-fide, and 
therefore have no direct answer to make toit. Suffice it to say that 
between the lines reproduced from Rigby’s specification and those 
representing my hammer, there is a gulf of separation which the 
merest novice in patents may see to be sufficiently wide for accoin- 
modation of many patents. Patent rights, like poetry rights, are 
not, however, grasped by everyone. Some in these matters are born 
to colour blindness, just as some are to non-discrimination between 
certain of the rainbow’s stripes. Thus it is that now and again 
even honest instances are met with in which loud cries of want of 
novelty, anticipation, and previous use are heard in connection 
with the most valued of our modern machines and discoveries. 
John Elder elaborated his famous compound engine, and by it 
brought steam navigation forward with a bound, yet after all the 
Britishers were told by cousin Jonathan that steamships had been 
a’ working in ’Merica on that ’ere principle more’n thirty years. 
The multitude should always be excused in these matters, and very 
often pony yee lay claim to special knowledge, for in point of 
fact John Elder’s patent compound engine, in a sense, may be said 
to be ted from Jonathan Hornblower’s and other earlier 


World's difference in the matter of 





efficiency ; in fact, sometimes 
mont value is added by the finest lines; and apropos of this it may 


of | place on the 20th of May las 


tents mere hair lines. Hair lines, however, often make a | will be 





be borne in mind that the hairs which divided compounding are: 
again being subdivided in triple expansion in hopes of great results;: 
and so on, one might go as to steam boilers, breech-loaders, steam, 
hammers, — machines, telegraphs, and others without number, 
But again, and to conclude, patents are like poetry, and, for 
instance, ‘‘ There is a beauty born of »” that line by itself is. 
poetry. My critics may, however, on y see in it only plain prose, 
the words composing the line being all old and by themselves common,- 
place, just as the several parts of grand new machines often are, 
GRAHAM STEVENSON.. 
Airdrie Engine Works, Airdrie, June 1st. 





TRIAL OF A COMPOUND ENGINE, 


Srr,—In your paper of November 7th, 1884, you published an 
illustration of our tandem <p pemeg engines. We now beg to 
hand you particulars of a trial of one of these engines, which took 
pe aS t. ae aneine = a — high- 
pressure cylinder, 30in. low-pressure cylinder by 20in. stroke ; and 
is driving the Wellington Cement Works of Messrs. Matteson and 
Chapman, of Sunderland. The work—which consists of mill. 
stones, wash mill, elevators, &c.—is very regular, and was not 
altered during the trial, which lasted four and a-quarter hours. At 
the commencement steam was raised to 601b., and only just 
sufficient fire left on the bars to start the fresh coal; the height of 
the water in the glass was noted; and at the conclusion of the 
trial, steam and water were exactly the same as at the commence: 
ment, and the fire in as nearly as — the same condition, 
Twelve diagrams were taken during the trial, of which we beg ta 
enclose herewith a sample. The mean of the whole is 103°2 hayse 
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wer. Total consumption of coal 1016 lb., being at the rate of 
"32 lb. per horse-power per hour. The coal was of the kind 
known in Lancashire as duff, and in this district as rough small, of 
very moderate quality, and towards the conclusion of the trial very 
wet. The boiler was a very fine one, 7ft. diameter by 30ft. long, 
by Messrs. Galloway and Sons, Manchester ; but, like the engine, 
was much too large for the work, it being almost impossible to keep 
the steam from blowing off without sometimes letting the fire 
burn in holes. But the size of the engine and boiler was 
with a view to extensive additions to the machinery driven be! 
required at an early date. From the results of this trial we have 
no doubt but that when the engine is loaded to 180-horse power 
the consumption of small coal will not exceed 2 Ib. per horse- 
power per hour. (For Worth, Mackenzie, and Co.) 
R. TINKLER, Secretary. 
Vulcan Engine Works, Stockton-on-Tees, June 2nd. 











VACUUM BRAKES—JERKS IN TRAINS, 

Srr,—The subject of “‘ jerks in trains” is just now receiving very 
= attention in Leicester, in 5 oy of a well-known 
ocal town councillor having recently m charged before the 
magistrates with getting out of a trainin motion. The facts of 
the case are very simple indeed. The 9.43 p.m. train from Trent 
to Leicester is always made up of an engine and tender fitted with 
the steam brake, a few carriages with the automatic vacuum leak- 
off two-minute brake, a large number of meat and milk vans not 
fitted with brakes, and a rear van with a hand brake only. The 
train stops at every station, and each time the continuous brake 
is applied to dao lenling portion of the train the unfitted meat 
vans push forward and compress the buffer springs. Just as the 
train is coming, or has actually come, to rest, the Clayton brake 
* leaks off,” and the jerks and recoils which follow are very violent. 
Several passengers have been thrown down and couplings broken 
in such circumstances, 

On the night of 17th April Mr, Councillor Green, of Leicester, 
was a passenger by the train in question, and on arrival at 
Humberstone Road he waited till the train came to rest, and 
was just getting out when the brake leaked off, and the 
recoil took place, throwing him down on the platform. The 
company charged him before the istrates, but the case was 
dismissed. It has before been argued that the train must have 
been in motion or the passenger would not have been thrown 
down; but surely the bye-law refers to persons getting out of a 
train before it has stopped—not to a case of a rebound or jerk after 
the train has once come to a dead stand. 

If the ered includes these “‘ jerks,” it would be well to put a 
notice in the that passengers must stop not only till the 
train stops, but till the vacuum e has leaked off and the recoil 
ceased. The attention of the chairman of the company nm 
directed to the case, and it is hoped in this district that the meat 
vans will be taken off the passenger train and worked in a separate 
train from Trent to Leicester, as they already are from Leicester 
to London. I can speak positively as to the risk to passengers, 
having only a few months ago narrowly escaped being thrown 
down at Leicester by the recoil of this same train. 

CieMENT E. STRETTON, 

40, Saxe-Coburg-street, Leicester, May 23rd. 





THE HOOGHLY BRIDGE. 

Srr,—I desire to call attention to what I conceive to be a some- 
what serious error in the design of the above bridge. It has long 
been the practice in bowstring or hog-backed girders to make the 
upper or compression boom in the form of a continuous circular 
curve. This practice is a perfectly correct one in the case of 
plate web girder where every point in the upper boom is tied 
down to the lower boom. open webbed girders it is 
incorrect. Here the compression boom should 
consisting of a series of straight portions meeting at a slight 
angle at the points where the web members are attached. In 
most cases, however, the amount of curvature in each bay 
is so slight that no reasonable objection can be made to the popular 
arrangement, and this is true of at least three-fourths of the length 
of the Hooghly Bridge girders, as illustrated in THE ENGINEER of 
January 23rd and February 13th. But in the end bays of these 
girders we find a very different state of things. the accom- 
panying % Fig. 1, taken from the illustrations in THE 

GINEER of February 13th, it will be seen that the “line of 
thrust” or line of action of the resultant compression, instead of 
coinciding with the ‘mean fibre” or line passing through the 
centre of gravity of each cross section, departs fully a foot from it 
towards the inner or weaker side of the compression boom. Now, 
it can be shown that in a simple lar section if the centre 


polygonal, 


of pressure be moved from the centre of figure to a point one-sixth 
of the width toward one side, the compression per unit of area 
i and be reduced to gero on the other ; 
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the cross section, and consequently the stress on the light angle 
iron at A will be doubled in intensity, while the massive plate at 
B will be relieved from all stress. The loss of strength must, 
therefore, be most serious. 

I fail to see any reason why the portion X Y of the girder should 
not have been made perfectly straight, with its mean fibre coinci- 
dent with the line of thrust, as in Fig. 2. Then the thrust would 
have been evenly distributed over the whole cross section, and all 
the metal would have been fully utilised. 
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I am well aware of the frequent and notable departures from 
theoretically correct forms that are to be found in existing struc- 
tures. That these structures continue to stand proves, to my 
mind, but little, for, in the first place, bridges are usually d 
to carry some possible, but highly improbable, load greatly exceed- 
.ing their ordinary working load; and then, in the second place, 
po Rovers factors of safety contain a large allowance ostensibly 
intended to cover contingencies in the direction of bad material or 
doubtful workmanship, but which in not a few instances has served 
to counteract errors in design. 











We have in Melbourne a girder bridge in which the bottom boom 
endures a tension of 5 tons _ square inch from the weight of the 
structure alone, 7 tons with a moderate or ordinary load, and 
15 tons in the event of a dense crowd collecting. This bridge has 
stood for twenty years, and I have had the greatest difficulty in 
persuading the authorities to close it. No engineer, I feel sure, 
would argue from this instance that bridges should be designed 
with their tension members one-third of the size approved by the 
Board of Trade. A girder of 420ft. span is a very serious matter, 
and I should most earnestly deprecate any departure from theo- 
retically accurate forms, even though such departures might appear 
to have been made with impunity in smaller structures. 

mega?) Melbourne, W. C. Kernor, 





THE HEBERLEIN BRAKE 


Srr,—In a letter of the 26th inst., published in last week’s 
ENGINEER, Mr. Clement Stretton mentions that it was stated in 
aed previous issue that the Heberlein brake on the Colne Valley 

ilway fulfils the well-known conditions of the Board of Trade, 
but that information received by him that day from that railway 
leads him to ask for some further details. As Mr. Stretton’s letter 
would seem to a the impression as if the above statement 

ut. 


was made by your authority, whereas any responsibility for it rests 
solely on myself, may I be allowed to i t out that, as shown by 
another letter from Mr. Stretton, which appeared in the Railway 


ion of the following il details pein ‘-c aick 
in possession of the follo etails respecting the in in 
question, as published by me in the Review of the 22nd, and that 
it is therefore difficult to understand the object of his letter:— 
“* The Colne Valley train consists of a van and two carriages with 
brakes, three carriages with cord guides for the continuous brake 
line, and an engine fitted with the reel by which the engine-driver 
controls the brake power. The engine is not fitted with the 
friction brake, because we never connect the driving wheel brake 
of a tank engine—nor, indeed, of any engine—with the continuous 
brake, as cases frequently occur where the automatic action of so 
powerful a brake in front of a disabled vehicle might create the 
very accident it is desirous to avoid. The control of the driving 
wheel brake is consequently given solely to the engine-driver, who 
is to avail himself of it or not, according to the circumstances of 
each — case. If the engine has a tender, the brake of the 
latter is treated as belonging to the continuous brake.” 
With to the requirements of the Board of Trade, it may, 
I think, be taken for granted that the Railway ent are 
the best as well as the only proper judges as to the proper inter- 
tion of the wording of their own conditions, which also 
iffers very materially from that given by Mr. Stretton in his 
letter. The circular says that the brakes are “to be instantane- 
ously self-acting in case of accident,” and that they should be 
wean on and taken off with facility on the engine and every 
vehicle of a train.” There is not a word in the circular about 
their ‘‘ remaining on even if the engine and every vehicle become 
separated.” So we may 
Mr. Stretton’s usual side thrusts the so-called two-minute 
brake on the Midland Railway, as it cannot posmbly have any 
reference to the Heberlein, it being evident, in the nature of 


things, that these brakes, after o tion, will remain on until 





robably understand this to be one af | ¥@l 
against 





they rf to pieces from old age and corrosion, unless intentionally 
taken off. 


Supposing us even to be wrong in our contention as to the 
inadvisability of connecting the driving wheel brake with the con- 
tinuous tender, and train brakes—in which, however, we are sup- 
ported by the resolution recently passed at the general assembly of 
all the railways of the German Railway Union, by which it was 
decided that the driving wheels of all engines should be braked, 
but that they should kept independent of the continuous 
brake—it is only necessary to fit the same lifting gear to the engine 
brake as to the tender and carriage brakes in order to bring it at 
once under the control of the continuous brake line, and it was 
only after a careful neey into the facts of the case that the 
Board of Trade acknowledged that the present form of Heberlein 
brakes shall in future be entered in the first-class in the return. 

June 3rd, C. FAIRHOLME. 





THE TOWER BRIDGE. 


S1z,—The question of communication between the banks of the 
Thames below London Bridge is receiving—and deservedly so—a 
deal of attention ; and I think when it is seriously pro by one 
scheme to erect two towers in the river, each 70ft. wide and near] 
as high as St. Paul’s, and by another scheme to throw an arc 
850ft. span and 170ft. high over a river a few feet deep, any 
attempt to introduce common sense into the subject should be 
encouraged. Whatever form of bridge is erected, public opinion 
has decided it must fulfil two conditions: it must be a low level 
bridge, and it must offer no obstruction to the shipping. Both 
Mr. Horace Jones’ design and that of Messrs. Ordish and Mathe- 
son, described in your issue of May 8th, 1885, fulfil these conditions. 
But what advantages do they offer over a bridge of ordinary 
construction? The traffic over the bridge will be of two kinds— 
vehicular and pedestrian—and in both schemes the former must be 
suspended while the bridge is open for passing vessels, Let us 
now see what each proposes with regard to the trian traffic. 
In Mr. Jones’ scheme it is pro; to raise the foot passengers in 

‘ies of thirty-six to a high-level platform, and lower them —o 

y hydraulic lifts, each journey occupying, say, two and a- 
minutes. A ge veseel will close the bridge for traffic for five 
minutes, so that after the first lot of passengers have been carried 
up and down, it is clear the next lot might as well wait the other 
two and a-half minutes as occupy that time in going up and down 





authoritative statement to put t, if need be, your corre- 
spondents “‘ Forth,” ‘‘ Thames,” and others, . I eonsider with your 
ndent ‘* Thames ” that it is questionable‘as to whether the 
slope of 6 to 1 will stand, especially at the entrance where shown 
on his sketch. I think there is no doubt that the flattening of the 
slopes has affected the design for the entrance ; but whether it is 
economical to make the upper side of the entrance in the manner 
shown on your view remains to be seen. hs 
June 3rd. ee se 
GAS ENGINE GOVERNORS. 
S1rk,—We notice in your issue of 29th ult. that you describe a 
ndulum governor fixed on a gas engine exhibited by Messrs. 
Scare Brothers at the Inventions Exhibition. This is covered by 
our patent No. 370, of 1881, in the names of Holt and Crossley, 
You will see that it is only fair to us that this should be published, 
as our governor will shortly appear in the same Exhibition on a 
five-man engine which we are sending in a fewdays. Please insert 
this letter in your next issue. CrRossLFY Bros, 


haat 





, June Ist. 
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INSTITUTION OF CIVIL ENGINEERS. 
THE SIGNALLING OF THE LONDON AKD NORTH-WESTERN 
RAILWAY. 


Ar the ordinary meeting on Tuesday, the 5th of May, Sir 
Frederick Bramwell, F.R.S., president, in the chair, the paper 
read was on “‘ The Signalling of the London and North-western 
Railway,” by Mr. Arthur Moore Thompson, Assoc. M. Inst. C.E. 

In this paper the author first referred to the disadvantages aris- 
ing from -work being left in the hands of district engineers, 
and he advocated its being carried out by an independent 
department and superintended by an engineer specially trained 
for the work. He traced the development of the system on 
the London and North-Western — since 1873. In that year 
the directors of the company, who had already spent more than 
£1,000,000 on the work, and in view of a further large outlay, 
instructed their chief mechanical engineer to prepare the necessary 
shops and machinery at Crewe for the manufacture of every appli- 
ance to carry on the signalling of the line. Large fitting and 
erecting shops, carpenters’ shops and saw-mills, with special 
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the lifts. Taking the worst case, where the bridge is closed for 
twenty minutes, 252 passengers could be accommodated by the 
lifts in each direction. 

And this is all that is accomplished by this stupendous structure, 
with its towers 300ft. high. In the case of one ship passing 
through, 36 foot passengers each way are saved two and a-half 
minutes, and in the case of several vessels passing, 252 each way 
are saved an average of ten minutes. How do Messrs. Ordish and 
Matheson pro; to deal with this traffic? By means of 300 
steps! A good many of us would prefer waiting a minute or two— 
if it did not occupy the whole five minutes in going up and down— 
and I know some who would prefer to wait twenty minutes rather 
than attempt any such exhausting performance. 

I send you sketch showing the type of bridge that I should 
recommend, on which, for the purposes of comparison, the other 
schemes are shown by dotted lines. It has one great fault I know 
—it lacks novelty; but it will only cost half as much as the others, 
and that, after all, is worthy of consideration. The working 
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machinery were provided’; and arrangements mere made for the 
rolling of the Bessemer steel-point rod, locking-bar, and other iron, 
and the stamping of corrugated steel signal-arms ; while plans were 
prepared. of the locking-apparatus and other requisite appliances, a 
signal department was instituted, and an engineer appointed to 
superintend the work. A brief description of the growth of the 
locking-apparatus was then given, up to the date of the introduction 
of the frame now used by the company known as “ lever-locking,” 
the invention of Mr. F. W. Webb, M. Inst. C.E., so called to dis- 
tinguish it from “‘ catch-rod-locking.” These two methods of locking, 
together with the signal-cabins, signals, signal-slots, adjusting 
apparatus, point-rod compensators, facing-point locks, detector-bars, 


, and other kinds of apparatus, were described in detail. Attention 


| cheaply interlocking unimportant roadside stations, adop 


——— will be very much less than in Mr. Jones’ design, as it | 
wi 


not be 'y it any wind-pressure—to raise 400 tons 
an average height of 50ft. every time the bridge is opened. 

For the convenience of nck a while the bridge is closed 
for traffic, let there be a w! on each side of the river, adjoini 
to and communicating with the bridge, from which two s 
steamers could make frequent passages, the cost of which could be 
defrayed by a small c , or it might be considered as part of the 
working expenses of the bridge. 

From the description it is not quite clear 
Mr. Jones’ scheme will accommodate eighteen or thirty-six 
passengers for each journey. I have, however, taken the larger 


. J. Somes Story. 
Derby, May 31st. 





THE RATIO OF CONTRACTION OF AREA TO ELONGATION IN 
TESTED BARS. 

S1r,—Professor Unwin has, in your last, taken considerable 
trouble to prove that the mathematical problem which he solves is 
supported by experiment. There can be no doubt that the solution 
is correct, but the experiments, instead of showing this, appear to 
me to prove what he has just before disproved. I have re- 
calculated the table commencing with No. 943, and find the 
difference between theory and e 
2in. lengths and 13°5 per cent. in lin. lengths. If the contraction 
is compared with the elongation per original length, the differences 
are very much smaller, though theory says they should be larger. 
The mean differences are only +} per cent. in 2in. lengths and 
—4'3 per cent, in lin. lengths. This matter is of great interest, 
and it is to be hoped that Professor Unwin will on an early occa- 
sion explain in what way the experiments must be read in order to 
agree with the theory. C. E. STROMEYER. 

London, May 30th. 





S1r,—I should be sorry if your readers suppose, as “ R. H. G.” 
seems to imply, that I asserted a stress strain curve to differ 
according as loads or strains are taken for abscisse. I said it was 
more usual and more convenient to take strains for abscisse. The 
letters of this sentence would have the same curves if written—as 
an engraver would write them—from right to left. But it is more 
usual and more convenient to write from left to -. 

. C, UNWIN. 





THE FRICTION OF SLIDE VALVES. 

S1r,—Your correspondent, Mr. Henry R, Leahy, will no doubt 
be surprised to hear that the form of relief ring and exhaust, 
illustrated in this week’s number of your valued journal, was 
mye exactly thirty years ago—in 1854—-to two locomotives built 
at Carlsruhe, in en, for the Frankfurt-Hanau Reilway, and 
sgon after abandoned, and new cylinders made with common D 


ves, MARINE ENGINEER: 
16, Burney-street, Greenwich, May 29th, 
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was directed to a want of improvement in the grouping and general 
arrangement of the signals for four lines of railway and at impor- 
tant junctions ; and after giving an account of a simple plan = 
on the 
London and North-Western{Railway at the suggestion of the author, 
statistics were introduced of the number of men employed, signal- 
cabins, signals, and the cost of maintenance. The appendix con- 
tained a copy of the company’s rules for the sighting of signals, and 
for the general work of the department. 








TENDERS. 


whether the lifts in | NOTTINGHAM CORPORATION NEW CATTLE MARKET. 


Contract No. 1.—For abutments and approaches to bridge, 





meral formation, sewering and levelling of market. Mr. Arthur 
rown, Assoc. M. Inst. C.E., borough engineer. ie 
Foster and Barry, Nottingh BORE. 5 cc ce es TD 
Hodson and Son, Nottingham... .. .. .. .. .. .. 11,287 
TO dh tae oka (em) mee oe ce os os te Se 
8. Thombs, Nottingham .. .. .. 10,789 
R. Holmes, Shirland, near Alfreton 10,997 
H. Vickers, Nottingham .. .. .. 11,150 
Meats Brothers, Nottingham .. «» 11,500 
J. and G. Tomlinson, Derby e- 12,700 


Contract No. 2.—For two entrance lodges, offices, refreshment 
gy Saale platform and cattle docks, pig sheds, cattle 
» &e. 


a. rer) 


G, Bell and Sons, Notting’ p ae ecpallnak i 





T. Guy, Nottingham ., .. .. 7400 
be cpr | and Mank, Nottingham 7560 
Bott and Wright, Nottingham .. 7659 
J.J. Adams, Nottmgham .. .. 7738 
H, Vickers, Nottingham 7778 
E. Hind, Nottingham .. .. 7877 
Foster and Barry, Notting! a 7900 
Hodson and Sons, Nottingham .. 8104 
J. Hutchinson, Nottingham 8234 
F. Wartnaby, Nottingham .. 8700 





Contract No. 3.—For ironwork to bridge, roof, pens, stalls 
railings, hurdles, &c. 


£ 

E. C. and J. Keay, West Bromwich—accepted - 5020 
G. R, Cowen and Co., Nottingham .. .. .. 6028 
Newton, Chambers, and Co., Sheffield 5451 
Handyside and Co., Derby .. .. .. 6675 
Butterley and Co., near Alfreton 5896 
G. Fletcher, Wolverhampton .. .. .. 5580 
Braithwaite and Kirk, West Bromwich .. 6265 
J. Tildesley, Willenhall, Staffs .. .. .. 

J. T. Marshall and Co., Sandion, Notts .. 6452 
Goddard and Massey, Nottingham .. ... 5841 
White and Son, Nottingham oe o8 6442 
Abbott and Co., Newark F 5800 


Brookes and Co., Wolverhampton—tender not complete, 
Haynes and Co., Nottingham—tender withdrawn. 
Tho amount of the three accepted tenders is £22,688; the 
borough engineer's estimate was £25,425. 








THE Admiralty contract for asbestos for use in the Navy baa 


fIR,—I am surprised that up to the present there bas been ne | been awarded to the United Asbestos Company, 
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THE INVENTIONS EXHIBITION—THE FIELDING HIGH-SPEED ENGINE 


MESSRS. FIELDING AND PLATT, GLOUCESTER, ENGINEERS. 








(For description see page 437.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHeER and Co., 5, Unter den Linden, 

VIENNA.—Messrs, GeroLp and Co., Booksellers. 

LEIPSIC,—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
81, Beekman-street. 


I a eneeeieeeneteieterieseeniensteenemeteesstndbeaimmeeraiahmmemeainanaitaioninenmmmmiadmememeetnmmmememmnntemenimemmmmmmneetmeneniemamiaintaiaaam 


TO CORRESPONDENTS. 


*,* All letters intended for insertion in THR ENGINEER, 07” con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiru addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing ald postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

R. D.—Your engine will use a great deal more steam running at 7h revolu- 
tions per minute and driving the shop, than it will at 150 revolutions with 
no load on, 

X. Y. Z —You can obtain all printed specifications by sending the number 
and date to the office for the anle of Patent Specifications, Cursitor-street, 
Chancery-lane, The price varies from fourpence up, Not many apecifica- 
tions, however, cost more than a couple of shillings; by far the larger 
number under a shilling, 

J. D. (Bristol).—/t is impossible to say how much condensing water your 
engine will reyuire because you do not give the indicated horse-power. 
However, you will need twenty times as much condensing water as feed 
water —that is to say, for every gallon you pump into your boiler, twenty 
gallons must pass through the condenser. This reply answers another 
correspondent who has asked a nearly similar question. 











CRAYON PENCIL AND PLATE POLISHING POWDER MAKERS. 
(To the Bditor of The Engineer.) 
Sir,—Will any of your readers tell me of some good firms who are 
makers of crayon pencils and plate polishing powder ? Cc. D. G. 
Dover, June Ist. 





CANESPLITTING MACHINE. 
(To the Bditor of The Engineer.) 

S1tr,—I shall be glad to know if in England any machinery is made for 
splitting reed or cane; also for making cane-bottom and basket work of 
reed or cane, 8. 

Hamburg, June Ist. 





SUCTION TAKING-OFF APPARATUS. 
(To the Editor of The Engineer.) 

Str,—Can any of your correspondents tell me where I can find a 
description of the suction apparatus that was, or may be still, used in 
envelope or printing machines for taking-off the envelopes or sheets? 

Edinburgh, June Ist. T. BR J. 





RAWORTH’S FRICTION GEAR. 
(To the Biitor of The Engineer.) 

Str,—In a notice of our exhibit at the Inventions Exhibition which 
appeared in your paper, we find that no mention was made of the fact 
that the friction driving gear for dynamos which you described was 
invented and brought out by Messrs. Siemens Bros. and Co., for which 
firm we have solely made them. We think it due to Messrs. Siemens 
that this should be mentioned. 

Sandon Works, Salford, June 8rd. 

{Why is it called Raworth’s gear?—Ep. E.]} 


Browett, LINDLEY, AND Co, 





MESSRS. FORD, STATHAN, AND CO. 
(To the Editor of The Bngineer.) 

Sir,—We regret to notice in your issue of to-day a Lng under the 
head of ‘ Iron, Coal, and General Trades of Birmin; , Wolverhampton, 
% . 428, to the effect :—‘‘ The Darlaston concern known 
as Messrs, Ford, Stathan, and Co. (7) has hands, and in future 
5 e beg to contradict your 
correspondent, and ask you to insert a notice to the following effect :— 
“That Messrs. Timmins and Pirrie, of 11 and 12, Clements-lane, E.C., 
have been appointed managing directors of the old-established and well- 
known firm of Carter, Ford, and Co. (Limited), James Bridge Ironworks, 

ton. Beyond the change in the directorate, there has been no 
change what in the titution of the o 


James Bridge Ironworks, Darlaston, May 29th. 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (ineluding double = co cs oe OO, 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be Sor transmission abroad, 
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Timmins AND PIRRIE. 





made, THe ENGINEER is regi. 

Cloth cases for binding Taz Encineer Volume, price 2s. 6d. each. 

A complete set of THe Enaineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher, Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, lum, Brazil, British 
Columbia, British Guiana, Canada, ore of et ‘Hope Denmar 

Egypt, France, Germany. Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New Zealand, 

ye ep ae 

es! es es, ‘a 
India, £2 0s. 6d. , ; 

Remittance by Bill in London. — Austria, Buenos A: and Algeria, 
Greece. soa ee ne iecgen Peru, Ri = cesta. Sweden, 
Chili Borneo, Cey’ ava, an pore, > Manilla, 
Mauritius, Sandwich isles, £2 5s. 

ADVERTISEMENTS. 

«”" The charge for Advertisements 01 four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. AU 
si advertisements from the country must be accompanied by a Post-office 

in payment, Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Editor of Tue ENGINEER, 168, Strand. 








MEETINGS NEXT WEEK. 

Enorneerino Society, Kino’s Cottece, Lonpon.—Thursday, June 11th, 
at 4p.m.: Paper to be read by Mr. J. C. Fairholme “ On the Different 
Forms of Flexible Wheel-bases for Railway Rolling Stock.” 

Society or TELEGRAPH ENGINEERS AND ELkcTRICIANS.—Thursday, 
June 138th, at 8 og : On the Calculation of Mains for the Distribution 
of Electricity,” by Mr. W. H. Snell, Associate. 

INDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.—The 
next meeting will take place at the Cannon-street Hotel on Saturday, the 
6th inst., at 8 p.m., when Mr. Thomas G. Holland, of Messrs. Singer and 

, will read a paper ‘On the Development and Manufacture of the 
Bicycle and Tricycle.” 


DEATH. 
On the 28rd May, at his residence, 3, Rue d’Eauplet, Sotteville-les- 


Rouen, in his 76th year, M. Jonny WHALEY, formerly engineer Chemin 
de fer de l'Ouest. 


k, | working man much that he did not know before. 
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AN UNCONSIDERED ASPECT OF MODERN STRIKES, 


Ir is announced that over 100,000 hands engaged in 
various departments of the iron trade have turned out in 
the United States. In this country the great colliers’ 
strike has ended disastrously for the men. During the 
seven weeks the dispute lasted, it is estimated that 
1,500,000 tons of coal have not been drawn which would 
have been brought to bank if the collieries had been at 
work, This quantity of coal represents about £250,000 
in wages alone. To this has to be added the diminution in 
the consumption of stores, such as timber and other 
materials used in and about the pits, £120,000; while the 
coalowners have had to expend, without any return what- 
ever, £55,000 at least in keeping the roadways in good 
condition, and the ventilation right with a view to the 
resumption of work. Nor is this all the injury that has 
been done. Contracts which would have been taken in 
the Yorkshire district have gone to the Durham and 
Northumberland coalowners. One coalowner alone lost 
the sale of 100,000 tons through his pits being laid idle. 
The export trade has suffered most severely, many vessels 
which usually load at Hull with Yorkshire coal having 
gone to the Tyne for cargoes. It is calculated that twelve 
months will elapse before the export trade recovers this 
loss ; and now that the miners have returned to work they 
are finding that employment is much scarcer than when 
they went out. In not a few instances the pit owners 
state they are literally devoid of orders, and the men have 
not yet gone down. us history repeats itself. The Sun- 
derland strike of engineers has brou at seny to thousands 
of unoffending folk. There is no reason to believe that 
the American strike will prove any exception to the 
general rule. No lesson that experience can enforce, or 
political economy can teach, appears to have the smallest 
effect'in preventing men from resorting to this crude and 
ineffective method of fixing the price to be paid for 
labour; and the philosopher regards with wonder the 
continual adoption of a policy which always ends badly 
for those who follow it up. The practical man will, how- 
ever, find more to interest him in endeavouring to ascer- 
tain the means of preventing strikes than in speculating 
on human folly in the abstract. Indeed, the questions 
involved are of the greatest possible importance, and it is 
earnestly to be desired that some agency should be em- 
ployed which would counteract, or at least tend to counter- 
act, the baleful influences brought to bear on the working 
men of all countries. It is not for one moment 
to be supposed that strikes originate of themselves. 
The rank and file always want leaders before they will 
take action; and some dominant mindsare invariably asso- 
ciated with strikes of any or, indeed, no importance. If 
it were practicable to enlist on the side of peace and order 
men who have both the will and the way to persuade the 
rank and file that there are much better methods of 
adjusting wages’ disputes than strikes, good might 
be done, and we by no means hold employers of labour 
blameless in this matter. They hardly ever stir a finger 
or wag atongue. They take no steps of any kind to teach 
sound doctrine on labour questions to those who labour. 
The demagogues have it all their own way, not only on the 
stump, but in the reading-room and the lecture hall. No 
attempt is made to teach the whole truth to men, who, 
imbibing a mixture of truth and falsehood, see but one 
way to cure all ills, and that is to strike. Why should 
not the masters have a literature of labour questions? 
Why is it that pamphlets, broad-sheets, books, speeches, 
do not abound, all having the same object—namely, to 
counteract doctrines which are pernicious. The working 
man never hears more than one side of the question. 
Whose fault is it that he does not hear both? 

There is good reason, too, for believing that just now 
much good might be done by such a propaganda as that 
at which we hint The working man sees things from 
a point of view not quite what it was twenty or even ten 
years ago. Although arbitration has failed to do good, 
the sliding scale has been more successful, and its greatest 
success lies in the circumstance that it has tau woe 
0 lon 
as employers kept their books secret, so long did the 
workers believe any cock-and-bull story told them con- 
cerning protits, and the injustice with which capital treated 
labour. The regular publication of the selling price of 
iron has opened the eyes of iron makers to facts the exist- 
ence of which they did not previously suspect. The result 
of this, and the spread of information in some other 
directions, has been that strikes are now seldom, ostensibly 
at least, directed against capital in the old and bitter 
fashion. In other words, when 40,000 colliers turn out in 
the North of England, they strike not against the colliery 
proprietors but against the consumer. They ask for more 
wages, or that wages shall not be reduced, according to 


‘circumstances. The masters reply that they cannot afford 


to comply with the men’s request, because prices are too 
low. The men answer that this is quite ible, but that 
the masters ought to raise the prices, and to compel them 
to do this they strike. The working man is shrewd 
enough t> see that when coal is sold for 7s. a ton the 
masters cannot pay as much wages as if coal was 10s. a ton. 
It is no longer strikes against capital with which we 
have to do, but strikes against the consumer. The colliers 
insist that the iron-maker shall pay more for his coal. The 
iron-maker ‘insists that the shipbuilder and the railway 
company shall pay more for plates and rails. This would 
lead to larger expenditure on ships and railways, dearer 
freights, and higher fares. For these things the strikers 
care nothing at all. But the old t cry that capital is 
getting an undue share of profit is dying out. It is not 
dead, for such theories die hard; but it is moribund. 

he question is, Shall we be better off when it is gone? 
Is there anything encouraging about its decease? The 





answer must, we think, be in the affirmative. It is a 
hopeful sign that men admit that low prices are the cause 
of low wages. It is a great thing that even the leaders of 
trades unions concede that masters really do tell the truth 
when they say that they cannot work at a profit and 
comply with the demands of the men at the same time. 
It shows that the hard outer crust of self-deception has at 
last been penetrated, and it leads to the conclusion that, 
with a little more teaching, the working man might 
learn that his master—that is to say, the capitalist— 
is as powerless as the man to determine what the 
selling Pris of anything sold shall. be. The most 
recent development of the strike policy is the desire 
to get the capitalist to make common cause with the 
workers against the consumer. If, for example, all the 
coalowners in Great Britain would constitute themselves a 
mighty ring, and say that no coal should be sold at less 
than a sovereign a ton, the colliers maintain that they 
would have good times of it again. No doubt they are in 
a certain sense right. The masters could afford to pay 
higher wages, and if the matter ended there all might be 
well; but it could not end there. We shall say nothing 
now about the effect produced on other industries depend- 
ing on coal for their prosecution. We may narrow the 
circle of our vision and still find enough to prove that the 
expedient would prove inefficient—that is to say, the colliers 
would not be really the better for the establishment of the 
ring. 

Let us suppose that the wages of the collier being now 
5s.a day, the enforcement of the ring restriction would 
double them. The direct and instantaneous result would 
be that the number of men anxious to earn 10s. a day as 
colliers would be enormously augmented. The rise in the 
price of coal would at once reduce the demand, and very 
much less would be raised than is now the case; fewer 
colliers would be needed, and the number of appli- 
cants for work would be out of all proportion to the 
openings available. Scores of men would come forward 
willing to work for 7s. 6d. a day, and these in time would 
be underbid, so that in a very short time wages would go 
back to 5s., or to such other sum as would suffice to limit 
the supplv of labour. The colliery proprietors would be 
the only gainers. Of course it may be pointed out that it 
would be impossible to get such a ring to hold sp one 
but ‘this is beside the present question. We are dealing 
now, not with the capitalist, but with the men. The true 
way to raise the wages of colliers is to limit the supply of 
colliers, but this the men are as powerless to do as the 
masters are to settle the price of coal. The number of 
men working in our mines is determined by the number 
of men willing to do this for a certain remuneration. 
Wages are regulated by this condition more than by any 
other, and, indeed, the men of all trades unions pretty 
fully understand this, and act upon it, by endeavouring to 
keep down the number of apprentices which the masters 
shall take. If there are plenty of fitters to be had at 26s. a 
week, it is quite hopeless to expect that men will get 288. A 
strike is the full and complete embodiment of a policy dic- 
tated by and consistent with this truth. The men resolve 
not only to limit the supply of workers, but to stop it off 
altogether. If they could only partially limit it they would, 
and the practice of divided strikes is well understood, and 
used at one time to be carried out with some success, until, 
indeed, the masters put down their feet, and adopted the 
universal lock-out as the weapon with which to fight. 

In writing as we have done we have gone, to some 
extent, over old ground, and it is impossible to avoid 
doing so. The new feature of the question, namely that 
strikes are now not only virtually but ostensibly directed 
against the consumer and not against the capitalist or 
employer, has not yet received the attention it deserves. 
It is an aspect of strikes which was not, a few years ago at 
least, contemplated by any political economist ; and, as 
we have said, it is encouraging, because it shows that the 
working man can change his ground and shift his basis of 
operations. In other words, it proves that his mind is 
open to conviction even on trade questions ; and it may 
not be impossible to prove to the next generation, if not 
to this, that strikes are a most defective means of 
attempting to secure a given end. We are not going to 
dispute the right of a man, or a body of men, to strike. 
We do not assert that it is not a tempting expedient. We 
will even admit that strikes have ere now done 
the working man some service, but we do assert 
that strikes cannot be divested of a great defect, 
which is that they are enormously expensive. They 
represent an intolerable outlay, and it is a disgrace to a 
civilised community that a cheaper and better method of 
determining what is the proper price to pay for a day’s 
work cannot be devised. It would, we think, soon be 
devised if only the working man could be taught the 
whole truth; and we end this article, as we began it, with 
an exhortation to employers, in season and out of season, 
to work at the extension of education so that men may 
see that trades union leaders are not invariably infallible ; 
and that, however possible it may be to crush a capitalist, 
no power on earth exists which will crush the consumer. 
The capitalist may be ground between the working man 
and the consumer like wheat between the upper and 
nether millstones, the consumer is certain to win in 
the end, and the only victory which the working man will 
achieve must be won in the character of a consumer. 


TELEGRAPHY IN TIME OF WAR, 


Every crisis in the history of a nation is bound to 
develope some question or other which has long slumbered ; 
and even if its bearings have not been altogether over- 
looked in time of peace, they become prominent when con- 
sideration is forced upon nations by the alarm of possible 
warfare. As our material civilisation progresses, its 
elements become so diverse and extended as to entail upon 
us year by year. new responsibilities under conditions 
which were altogether absent in the past; and the advance 
of science, which has done so much in increasing the 
blessings of a state of peace, has also done its utmost to 
neutralise them when that state is changed to one of war- 
fare, actual or apprehended. No stronger exemplar of the 
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fact could be adduced than the alarm which has recently 
given rise to much discussion in the House of Commons as 
to the possible insecurity of the telegraphic communication 
we possess with our colonies in the event of war breaking 
out with Russia. How far international arrangements 
would protect submarine cables in the event of hostilities 
it is difficult to say. These arrangements are in them- 
selves extremely complex; and even should they in theory 
afford sufficient protection, we fear that late events on the 
borders of Afghanistan prove to us that we may have to 
deal with a Power which is apt to override all and every 
consideration in its efforts to secure military advantages. 

But apart from this conviction, leaving for the moment 
out of consideration how far international en ments 
are likely to bind a Power which can shield itself by 
repudiating of the acts of its agents, attention has been 
strongly called to the precariousness, to say the least, 
which would attend our telegraphic communication with 
our distant colonies while it is, as at present, so largely 
dependent — the — of or continuance of peaceful 
relations with those foreign countries through which much 
of it is carriedon. The dangers to which that communica- 
tion is exposed under existing conditions have not 
unnaturally given rise to much alarm in our important 
Eastern colonies—Hong Kong and the Straits Settle- 
ments. When attention was called to this matter in the 
House very recently, it was stated by Ministers that the 
telegraph lines through which messages are conveyed to 
those colonies are alternative; that they are in duplicate, 
and lie in two separate countries, it being argued there- 
from that it is improbable that this country would be at 
war with both at the same time, and that therefore one 
communication would always be secure. We hold this to 
be a very insufficient basis upon which to rest content. As 
one member put it, it is an indeterminate question as to 
how far the restraints upon neutrals would justify them 
in permitting to pass over their telegraph lines messages 
affecting the direction of military or naval operations; and 
it might well be that in the event of this indeterminate 
question being decided adversely to the interests of Eng- 
land, we might find ourselves at any moment deprived of 
the only means at our disposal of either giving instruction 
to our commanders engaged in distant colonies or of 
receiving that rapid intelligence which is a necessity of all 
modern operations, whether warlike or pacific. 

We have only very recently been experiencing such 
a disability with regard to Sir Charles Warren’s pro- 
ceedings in Bechuana Land, and it is made known that 
the breakdown of our telegraphic communication with 
South Africa has caused intense anxiety to our Govern- 
ment, in view of the differences existing between the 
officer referred to and the High Commissioner, Sir 
Hercules Robinson. It is certain that anxiety would be 
greatly increased if war with Russia should break out ; 
and in the face of such existing experience, we fail to 
believe the wisdom of the ministerial utterance which has 
stated the view that the expense of an independent line 
of cable to Hong Kong would not be justified by any 
apparent advantage to be derived from it. Lord Carnar- 
von, we cannot but think, was right in stating that, con- 
sidering the imperial interests involved, it is imprudent 
to base a refusal to provide independent accommodation 
on any commercial aspect of the question. It seems to us 
that the outlay for providing such an independent cable 
to Hong Kong and Singapore, as well as duplicating that 
now existing to South Africa, would be more than 
repaid by the security it would afford against a possible 
position which we cannot but contemplate with extreme 
alarm. The same point of expense was over and over 
again urged when it was endeavoured to persuade our 
authorities to give telegraphic communication to our 
colonies of Natal and at the Cape; and it required the 
stimulus of actual warfare to convince them that the posi- 
tion assumed upon it was untenable when the strain at 
last came. We may feel assured that, should war with 
Russia break out, the same necessities would then become 
apparent in dread of a crisis which might occur at any 
moment, and the haste, and consequent extra expense, 
which were observable with re; to the laying of the 
South African cable, would find its parallel in the 
emergency which would then have to be dealt with. 

In this connection we may revert to the contingency 
alluded to in the beginning of this article, viz., the chances 
that an unscrupulous Power might override all inter- 
national obligations, and either openly or by secret agency 
effect the destruction of one or more of our submarine 
cables. We may, perhaps, assume that the lines connect- 
ing England with France would be secure against 
grappling and cutting; but more, in such an instance, 

use of the hostility of France such an act would 
create than because any watchfulness on our part could 
absolutely ee ped it. But there are numerous other 
points at which our oceanic telegraphic system would be 
vulnerable, and they might be attacked in shallow water 
by the most innocent looking craft, the appearance of 
which could give rise to no suspicion, and whose secret 
commission could be executed in such a way as almost to 
em for want of proof the possibility of calling a 
lligerent to account under any international provision. 
The science which has made it possible to lift and repair 
a cable readily has also made it possible for an enemy to 
secretly destroy it. Such an operation would be most 
easily performed in the near neighbourhood of a friendly 
or neutral coast. It might even be given the appearance 
of mere accident ; but if our cables were laid, as it is con- 
tended the projected lines to the East should be, in the 
depths of the ocean, the appliances required would almost 
certainly ensure the detection of any vessel fitted out with 
such an object under the power of the right of search of 
neutral vessels. 


THE U.S, DESPATCH BOAT DOLPHIN. 

Ix our last impression we briefly noticed the failure of 
the engines of the United States despatch boat, Dolphin, to 
comply with the terms of the contract under which she 
was engined by Mr. John Roach. If our readers will 
turn to yol, lyi, of THe Enornegr, they will find par- 





ticulars of this ship, and of war ships to be built at 
the same time, and for convenience we reproduce our 
illustrations and description of the Dolphin on page 
446. It will be remembered that we criticised the 
design of the engines of the war ships, and our criticism so 
strengthened the hands of those on the other side of the 
Atlantic who agreed with us, that the engines in question 


must prove ineflicient, that radical changes were made 
in the constitution of the Naval Advisory “te gp ten 
to report on the additions which the Uni States 


Navy required, and to assist the Naval Bureau, What 
has really taken place concerning these engines and ships 
it is very difficult to ascertain, because, for obvious reasons, 
those concerned have kept their own counsel very closely. 
It is impossible, however, to keep a trial trip a dead secret, 
and the trials of the Dolphin and the results obtained 
with her are now to some extent public property. 
As yet, however, nothing like the whole truth come 
out, members of the press having been rigorously excluded, 
but this as a matter of course has only kept a portion of 
the truth in the background. The facts, as far as they 
can be ascertained, are that Mr. Roach bound himself 
to run the engines of the Dolphin at full speed for six 
hours, indicating not less than 2300-horse power. She 
has now made several attempts to comply with this de- 
mand without success. On the very first trial the screw 
shaft was broken; on all the subsequent trials the boilers 
have failed to make steam enough and the bearings have 
heated. The best trial lasted for something less 

an hour, when the engines with picked and extra 
stokers, indicated 2180-horse power for a short time. The 
Government under the circumstances refuse to take her 
over, and Mr. Roach, it is stated, is determined to force 
her on the nation, and we are disposed to think that he has 
a great deal to urge in his favour. 

In the United States there is an Institution, the Bureau 
of Steam Engineering, nothing analogous to which exists 
in this country. This Bureau among its members one 
or two very men, and all its members are well 
educated in theory. They have, however, no extended 
experience in designing or building engines, and they 
attach to theory a great deal too much importance ; so 
much importance, indeed, that they do not shrink from 
undertaking work of considerable magnitude. Now, the 
theory of the steam engine is one thing, practical engine 
building is quite another thing. Very good engines, 
indeed, can a built by men who scarcely know what 
steam is; but Hirn or Clausius would scarcely be regarded 
as men competent to design and superintend the construction 
of the machinery for an Atlanticsteamer. If the Bureau of 
Steam Engineering or the Naval Advisory Board felt it in- 
cumbent to prepare designs for the engines of a war ship, 
obviously the only sensible course which they could adopt 
would be to get hold of the drawingsof some successful Eng- 
lish engines, and copy these engines as closely as possible. 
Ins of doing thes, however, the Bureau has rashly 
broken new ground, and amateurs have rushed in where 
engineers would fear to tread, and always with the same 
result—failure. Nor is this matter for wonder ; indeed, 
it would be surprising if any other result could ensue. 
The Bureau possesses no practical experience of any kind 
inthe building of engines, inthe proper senseof theterm, No 
doubt many of its members are good workmen; but much 
more than this is required. Nothing short of an every- 
vw d acquaintance with the steam engine can give that 
information concerning details in the absence of which 
failure is certain. On particular points the practical man 
simply laughs at theory. The great success which has 
attended the labours of English engineers has been secured 
by the great skill of, after all, a comparatively few men; 
and the wider has been any departure from received pro- 
a and methods of arrangement, the greater has 

n. the trouble incurred. We might cite, for example, 
the City of Rome, in which vessel more than one innova- 
tion was to be found which did not fulfil the expectations 
formed of it. We do not blame the Bureau of Steam 
Engineering for being incapable of designing a good marine 
engine; but we do blame it for atttempting to achieve 
what must be for it an impossibility, and for throwing 
away the last chance of success by rejecting as much as 
possible that which appeared to be derived from English 
practice. 

Mr. Roach contends that the engines of the Dolphin were 
designed from first to last by the original Naval Advisory 
Board, and that they are responsible for the failure. 
We are not quite sure that this contention is — 
justified by the facts. If we are not mistaken, Mr. Roac’ 
only obtained from the Bureau certain dimensions, and 
was left to work out the details himself. But even with 
this limitation, it is clear that Mr. Roach had his hands 
very effectually tied. We cannot do better here than 
quote the New York World:—“ Whether there will be 
another trial is extremely doubtful. Mr. Roach said it 
was a matter for the Secretary to decide; but his manner 
plainly showed that he didn’t care much whether there 
was one or not. He will take the ground that the vessel, 
as it stands to-day, was made under the most minute 
supervision of the old Advisory Board, and that the Navy 
otticers drew plans and specifications, directing the size 
and style of every bolt and pin in the entire vessel. If 
the horse-power is not shown with. the boilers ordered by 
the Board, Mr. Roach will shrug his shoulders, and point 
to the specifications fixing length, height, and grate surface. 
If andl dems not come, he will shrug again, and point to the 
propeller, and say it is of the Board’s ordering. Mr. Roach 
is getting into fighting trim, and will soon have a battery of 
figures to fire at the department over the heads of the old 
Board. There is music ahead, and the old Board know it, 
and are keeping very quict. Mr. Roach will claim that 
the breakdown on the first trial when the shaft snapped 
was one which could not be foreseen. That at the second 
trial the horse-power rose to 2180 in the required 2300, 
which is near enough for any reasonable man, and that the 
last two tests, when hot journals agend the way, were 
testa to which no new machinery should be subjected. 
Meanwhile the worst hot journals in the whale matter, in 
the opinion of Mr, Roach, are such journals as the World, 





which have insisted that a contract is a contract, and 
should be lived uP to.” There can be little doubt that if 
the old Advisory , which may be termed a supple- 
ment to the Bureau of Steam Engineering, had been in 

wer, Mr. Roach would have been helped through his 
Jifficulties for the sake of the Board's reputation. But the 
old Board was dismissed, and the new Board is by no 
means likely to favour its predecessors or Mr. Roach. If 
a lawsuit takes place, some very interesting matter is likely 
to come to light. 

It is stated in the World that the officials on board 
representing the Government refused to permit water to 
be put on the crank shaft. If this is really the case, it 
shows remarkable ignorance on the of the officials, 
They ought to have been familiar with the fact that screw 
engines, when working full power, almost always have 
water run on the crank shaft to keep it cool, A few 
engines fairly worked down to their bearings, and in 
on “7 adjustment, may run now and then for some 
hours without water, but new engines never do, This ia 
one of the practical peculiarities of marine engineering, 
Theoretically there is no reason because engines are in a 
in aship that they should need what they would not require 
on het A bushel of fact is, however, in this case worth 
a ton of theory not guided by practical experience. 





RESTRICTION IN COKE PRODUCTION, 

Arter failing in the iron trade, restriction is, it seems, to be 
applied to the coal and coke trades abroad. . In the coal trade it 
is not a novelty, for the “ regulation of the vend" in the North 
of England is a historic method, though one which can scarcely 
be said to have been a success. But as far as we are aware, in 
the coke trade it is a novelty ; and in that manufacture there 
are some of the conditions—comparative fewness of competitors, 
for instance—which have made the attempt in some of the 
branches of the chemical trade a success, In the Dortmund 
district there is to be the attempt we have just referred to, and 
according to the best information we have, about three-fourths 
of the coke makers have decided to adopt a “sale syndicate,” 
which is to begin operations when it has received a few more 
adherents. What are the objects of such organisations ! 
Evidently to force up the price of the product ; and thus, to the 
extent of the success of the attempt, the consumers will have 
to pay more for their coke. Hence those users should charge 
more for the iron they smelt, and thus it is that to the extent of 
its use, the restrictive process forces up the price, and makes the 
user pay more to the producer. It is possible that in the coke 
trade, especially in the centre we have named, there might be 
an inauguration of the method, but it is clear that it is only 
after a year or two's operation that the real results will be seen 
both in the increase or decrease of the profits of the makers of 
coke, and in the increase or decrease of the profit of the iron- 
master. We have referred to the apparent success of the 
attempt in one branch of the chemical trade, but it is to be 
remembered that though the price of the product may have 
moved upwards, yet that price is received for a diminished 
quantity on which the standing and part of the working charges 
remain the same. It is just as well that the true bearings of 
the attempt of the German coke makers should be pointed out, 
so that it should not have its success or otherwise determined 
by the mere movement of the price. That price, moreover, 
must be said to be too easily affected in the early part of such a 
movement by speculative sales, so that it will be needful to 
suspend judgment as to the results until we are able to 
state the general bearings of the movement, not for a month 
or two, but for a more prolonged period. 


THE COLOMBO BREAKWATER, 


Tuis great work, which has occupied in its construction about 
twelve years, received the ceremonial finishing touch at the 
hands of its designer, Sir John Coode, on the 22nd April last. 
It is but fitting, as we have noticed this fresh triumph over one 
of the greatest forces in nature repeatedly throughout the 
course of the operations, that we should thus briefly announce 
its final completion. We hope that it may be within our 
power ere very long to furnish to our readers the very many 
interesting facts and figures which will illustrate the cost and 
method by which this result has been secured. The exposure to 
which a work of this kind is subjected during the long period 
required to complete it furnishes a sufficient guarantee that it 
is fitted to withstand any influence attacking it, and the colony 
of Ceylon and its engineer may be congratulated on the success- 
ful termination of a work likely to contribute so greatly to the 
progress of the island. The closing ceremony consisted simply 
in the laying, by Sir John Coode, of the last square of concrete 
capping ; and Mr. Kyle, the resident engineer, whose services 
have contributed so greatly to a successful issue, has finally 
reported that “the whole of the work reclaiming the inner 
harbour foreshore, including jetties, sheds, &c., has now been 
completed, and all hands have been withdrawn and the account 
closed.” The total cost incurred from the commencement of 
the operations in 1873 to their close has been 8,125,438 rupees, 
or in round figures about £812,500, There appears no reason 
to hope that for the present the local Government will enter- 
tain the carrying out of Sir John Coode’s design in its entirety 
by undertaking the construction of a northern breakwater. 


THE MANCHESTER SHIP CANAL, 

On Tuesday the Liverpool Chamber of C ce expressed 
in every strong terms its opinion of the Manchester Ship Canal, 
and showed that its recent quietness on the subject was very 
far from being due to a concurrence with the promoters of the 
project. The scheme was characterised as of the South Sea 
Bubble order, and statistics were quoted to show that the esti- 
mates of the projectors were enormously incorrect. The 
promoters for instance, expect that the traffic on the canal will 
reach 9,469,000 tons, and it was triumphantly shown at the meet- 
ing on Tuesday that the whole road, rail, and canal traffic, is only 
9,864,000 tons, this and the arguments that followed being 
based, as so many opposition arguments are, upon things as 
they are or have been, and not poe om will be when facilities for 
increased trade develope it. The pretended fear that the estuary 
would be so affected as to destroy Liverpool as a port was 
again paraded, and finally a motion was adopted empowering the 
council of the chamber to oppose the Bill in Parliament and 
rm evidence, Liverpool is getting another fright about losing 

e. 





CUTLERY ARTISANS IN CANADA, 

Tr has often been complained that emigrants who feel “ lone- 
some” jn the land of their adoption, send home glowing accounts 
of the new country with the view of getting old companions 
come and join them. Sheffield artisans who have recently 


emigrated to the United States, Canada, and even Australia, 
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have not committed this serious error. Letters have been 
received from these various labour markets strongly dissuading 
other Sheffield operatives from following the footsteps of the 
writers, The last warning comes from Canada. A workman, 
writing from Montreal, cautions cutlers or grinders against 
going there in the hope of finding employment. “We are 
very short of work,” he says, “and in addition we have been 
obliged to take a 20 per cent. reduction since last December, 
and have been short of work since that time.” Finding that 
the masters wished to tide over “the bad time from December 
to May,” the men offered to work for six months, and draw half 
their salaries, and the other half by instalments of so much 
per week at the end of six months, but these terms were refused, 
the employers offering the alternative of another 20 per cent. 
reduction, making 40 per cent. in all. The workman adds that 
they are already working below Sheffield prices without the 
20 per cent. reduction, and the Canadian employer simply says, 
“Take these terms or git.” These words of warning may 
save some industrious families along voyage to find nothing 
but vexation of heart at the end of it. 








LITERATURE. 


The Works Manager's Handbook of Modern Rules, Tables, and 
Data for Ciwil and Mechanical Engineers, Millwrights, 
Boiler-makers, Tool-makers, Machinists, Metal-workers, Iron 
and Brassfounders, &c. By W. 8. Huron, Civil and 
Mechanical Engineer. Second edition, London: Crosby 
Lockwood and Co, 1885, 


Tuis is the second edition of a book which has been well 


received, and deservedly so. It addresses those of ae we 
t 


branch of engineering, and some of other industries. 
is not like any of the recent books of its order, as it treats 
every subject from the point of view of one who has col- 
lected workshop notes for application in workshop prac- 
tice, rather than from the theoretical or literary aspect, 
and contains a great deal of that kind of information 
which is gained only by practical experience, and is seldom 
written in books. It is all given in a form for ready 
application in the works or office, and every subject is 
treated without the use of algebra, but by rules, It 
is divided into six sections, which are—(1) stationary 
and locomotive steam engines and gas engines; (2) 
hydraulic memoranda, pipes, pumps, water power; 
(3) millwork, shafting, gearing, pulleys; (4) steam 
boilers, safety valves, factory chimneys; (5) heat, warming 
and ventilating, melting, cutting and finishing metals, 
alloys and casting, wheel-cutting and screw-cutting; (6) 
strength and weight of material, workshop data, &c. In 
dealing with steam engines, the author makes some remarks 
on — of expansion and lowest terminal pressure, which 
are evidently more upon practical experience than 
on consideration of what ought to be from a thermo- 
dynamic point of view, and which will mislead no one 
with great expectation from the use of high ranges. A 
number of short rules for dimensions are given, which are 
enerally safe rules; but it is hardly safe to make cylinder 
; seman only of the same thickness as the cylinder, and it 
is not possible to proportion the ports of a cylinder by 
dividing its area by 12, as the area of the ports should 
bear some relation to the speed at which the piston is to 
move, even if the pressure of the steam is not taken into 
account, Among these rules the outside lap of a slide 
valve is given as the width of the steam port multiplied by 
0°62, a proportion which might be correct in one instance ; 
this is, however, corrected by a rule given later on for the 
lap for given ranges of expansion, 


On governors, some rules sufficient for general purposes Ala 


are given, but more satisfactory information is required 
in some cases on the power of a governor of given pro- 
portions. 

On locomotives, the information given is all of the prac- 
tically required kind obtained by reference to modern 
examples; for instance, specifications of details by Mr. 
Barton Wright and by Mr. W. Kirtley, Mr. W. Stroudley, 
Mr. F. W. Webb, and Mr. S. W. Johnson, are given as 
———. The information on gas engines is contributed 
by Mr. Robert Wilson. An extensive and useful lot of 
rules and hydraulic memoranda are given, including 
pumps, dimensions and capacity of power required, dis- 
charge of pipes, effect of bends, &c. e rules on the pro- 
portions, weight, and strength of gearing are followed by 
tables giving diameter, weight, and horse-power for dif- 
ferent widths of face. 

In dealing with steam boilers, and in a brief note on the 
effect of heat on water, the author speaks of heat in a new 
way. He says: “The particles of water expand and form 
themselves into bubbles of steam—that is, the heat becomes 
enclosed in films of water—and gradually ascend,” &c. To 
this exception will, of course, be taken; but for the pur- 
pose of the author's explanations respecting the trans- 
ference of heat to water, it answers his purpose, though, of 
course, he might have been more accurate with equal 
clearness. The book by Mr. Robert Wilson and the 
reports by Mr. Lavington Fletcher are largely drawn upon 
for the matter given on boilers. The rules given are all of 
the empiric kind, and no pretence to a scientific treatment 
of boiler construction or design is made. Several tables 
are given of the sizes and weights of boilers of various 
t A good deal of information on mixing iron in 
the foundry for general and for chilled castings is given 
which is not elsewhere tobe found in a handy form, and some 
of it not at all in books, though more information on 
chilling mixtures has been given in our columns. The 
notes on alloys are extensive and useful. There is a useful 
series of weights, measures, and multipliers, and a collec- 
tion of often-required miscellaneous workshop and office 
data, which we can but mention. The book is provided 
with a good index, and will be found useful. Concerning 
the suppression of all formule and the substitution for 
these of written rules, we feel bound to say that there are 
very few men capable of acting as works’ rg who 
would not much rather use a simple formula in preference 
to a worded rule. The latter is a clumsy method, as com- 
pared with a simple equation, which, at a glance, shows 
ea which are not gathered but with losq of time from 
A rue, 


THE IRON AND COAL DISTRICTS OF ALABAMA,.* 
No. L 

In leaving the Exhibition at New Orleans and travelling 
northward through forests and cotton country to the 
mineral lands of Dosthaen Alabama, one is struck first by 
the vast extent of territory seeking development, and then 
by the vigour and enterprise with which one district after 
another is assailed. But at present the rate of pi is 
slow, the supply of skill and capital being much behind 
the demand, and entirely inadequate to the immense 
resources waiting exploitation. In attempting a brief 
description of the newly-developed iron districts of 
Alabama, and in comparing them with those which are 
better known and longer established in the Northern 
States, the bases of comparison are mainly—as they must 
ever be in discussing the commerce in iron—ore, fuel, and 
transport. The reasons why coal was mined and iron 
worked in Pennsylvania are not far to seek. The demand 
for iron came almost exclusively from the New England 
States, and even in the old colonial days, iron from the 
Cambria Valley east of Pittsburgh was brought by canal 
and road to Philadelphia and New York, Pittsburg was 
a natural centre for great industries; not for the iron she 
possesses, but because of the two other main conditions 
of success—exhaustless fields of coal and convenient 
transport. The coal is too well known to need descrip- 
tion, and the coke from the Connelsville ovens is of 
a high class, equal to that of Durham, and at half the 
cost, the selling price at Pittsburg ranging from 5s. to 7s. 
rton. Situated at the confluence of the Monongahela 
and the Ohio rivers, whence the double stream flows 
forward as the Ohio, there is cheap water navigation to 
the Mississippi, and thence to the sea at New Orleans, a 
distance of 2000 miles; while east and north and south 
the finest railways in the macy supply abundant 
facilities for transport. Anyone who visits Pittsburgh 
with its vast iron, steel, and glass works, is struck by the 
signs of wealth and enterprise that abound on every side, 
But while the district afforded till recently greater 
advantages than were available in any other part of the 
Union, and with a tariff ripe te from European com- 
petition, had a monopoly of the trade and grew rich 
accordingly, it had not the advantages of our best English 
iron districts. Unlike our Cleveland in this respect, suit- 
able coal and iron were not found together. There is no 
steel-making ore in the vicinity as at Barrow-in-Furness, 
and the river navigation is frozen up for four months in 
the year. Although much iron is found along the 
Allegheny slopes in Pennsylvania, and is used with other 
ores at Pittsburg, the best supply even for iron making 
comes 600 miles from the Lake Dapetior mines, which also 
supply a mae ores for steel making. The distance 
is so great that, even with rates of railway carriage lower 
than those in England, the cost of ore at the furnaces 
ranges from 7 dols, tv 10dols. per ton, and there has been 
a constant import of ore from Europe, though lately this 
latter, burdened as it is with sea freight and 3s. per ton 
~~ does not now find its way so far inland. 

he above recapitulation of well-known facts is only 
iven as a necessary preface to what follows about the 
suthern States because the question naturally arises, why, 
if the ee advantages of the latter are so superior, 
have they not been developed before? The answer is a 
short and simple one. Fifty or sixty years ago, when 
blast furnaces and rolling mills were in prosperous opera- 
tion in Pennsylvania, the Indians still roamed through 
and Kentucky, and when these States were 
— out by emigration from Virginia and other of the 
older colonies, agriculture was the only pursuit. The rich 
cotton planters of Alabama, with their numerous slaves, 
ser in common with the neighbouring Southern 
tates a monopoly of the world, and they formed a rich 
and exclusive aristocracy who scorned any other industry. 
The Civil War impoverished the Southern States and 
killed off the best of the population; and when the strife 
finished, after Sherman’s famous march to the sea, all that 
was left of the capitals of Georgia and Alabama were a few 
smoking ruins to show where these cities had once stood. 
For many years after the war there seemed no hope that 
om could come again. The nominal owners of the 
and had lost their slaves and their money, and competing 
cotton from Egypt and India lowered prices of their pro- 
duct in Europe. The older lands were impoverished by 
bad farming, and, worst of all, the planters themselves 
found their habits and education were not adapted, even if 
they had the means, for mining enterprises and manufac- 
turing trades; so that, notwithstanding the mineral wealth 
below their feet, nothing was done to develope it, and the 
iron trades of Pennsylvania advanced by leaps and bounds, 
undisturbed by fears of Southern competition. But, 
though dormant, the stores of coal and iron were not 
unknown. Indeed, the coal obtrudes too plainly from the 
hill sides in Northern Alabama to be ignored, and, ever 
since the white man came, has been mined to supply local 
needs, Iron, too, was smelted and forged in small quan- 
tities; and when during the Civil War the Southern States 
were shut out from the world, the native iron proved of 
great value. So rich was some of the ore, that by means 
of an ordinary Catalan hearth blacksmiths could forge 
horseshoes directly from it. 

The great extent of the coal-fields of Alabama was 
noticed as far back as 1834. A writer in a magazine of 
that date, in describing them, says: “This State is very 
rich in bituminous a = a most excellent ogee _ 
in every resi equal, if not superior, to the very best 
English po as is very heavy, leon with a good flame, 
and gives out much heat; it also yields carburetted 
hydrogen gas in immense quantity. The veins or forma- 
tion of this coal are quite extensive. It is first seen in the 
bed of the Black Warrior river, near Tuscaloosa, and next 
appears on the surface of the ground to the north-east and 
east of the town. The magnificent deposit of coal known 








* The series of papers of which this is the first, has been written by 
our special correspondent at the recent New Orleans Exhibition. They 
refer to facts very little known in this country, and we commend them 
cone? Pee ation of those interested in the {ron trade of this 
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as the Warrior coal-field takes its name from the Warrior 
river, which, finding its source in the mountainous country 
bordering the coal measures of the State of Alabama on 
the north, runs directl ee them, flowing into the 
Tombigbee river at Demopolis, Ala’ and thence 
onward into the Alabama river and the Gulf of Mexico 
at Mobile. “For convenience it has been divided into the 
Plateau or Table Land region, and the Warrior Basin, 
the plateaus sinking into the basin proper. In the first 
two basins, which may be designated respectively the 
Birmingham Basin and the Jasper Basin, there are not 
less, according to Professor Eugene A. Smith, State Geolo- 
gist of Alabama, than 2600ft. of coal measures, including 

tween thirty and thirty-five seams of coal, five of which 
have been extensively mined.” 

Mr. W. A. Gould, an intelligent miner who has been 
prospecting in this coalfield for twenty-seven years, and 
whose knowledge of it is extensive and accurate—he having 
opened many of the coal mines which are now in successful 
operation—asserts that he has exposed forty-two different 
seams of coal in the Warrior coalfield, and he knows the 
coal measures there to be over four thousand feet in depth. 
This is a remarkable statement, and shows an extraordi 
development of the coal measures of Alabama as compared 
with others of the United States. In Pennsylvania, 
according to Professor Rogers, the thickness of the coal 
measures is 2089ft. In Ohio, according to Professor New- 
berry, there are 1455ft.; while Professor Worthen, State 
Geologist of Illinois, makes their thickness for that State 
about 600ft. The Missouri Basin is but little thicker. So, 
taking the lowest estimate—that of Professor Smith—it 
appears that the coal measures of the Warrior Basin have 
a greater thickness than those of any other field in the 
United States by over 500ft., and, according to Mr. Gould, 
of 1500ft. In 1846 Sir Charles Lyell visited Alabama, and 
made analyses of the coal of the Warrior Basin field, of 
which he said:—“ The most western of the two coalfields 
has been found by Professor Brunsby to be no less than 
90 miles long from north-east to south-west, with a breadth 
of from 10 to 30 miles, extending through the counties of 
Tuscaloosa, Walker, Jefferson, and Blount, on both sides of 
the Warrior river and its branches. The most eastern 
coalfield, or that of the Cahawba, is nearly of equal length 
and width.” Alabama was also visited in 1875 by Mr. I. 
Lowthian Bell, whose opinion on the iron industries of the 
district will be referred to later on. 

In examining the prospects of Alabama as a coal and 
iron country, a map showing the courses of the navigable 
rivers is n to a proper appreciation of the subject, 
and in that given for this purpose on page 444, only what 
is explanatory of the points in question is shown. The 
Alleghany mountain range, from whose slopes is extracted 
the mineral wealth of the States east of the Mississippi 
runs from north-east to south-west, and, to use a phrase 
often quoted in the new Birmingham of the South, it 
would seem as if nature, bountiful as she has been in dis- 
tributing her minerals all along this range, has, when she 
passed south of the Ohio River, appeared weary of further 
distribution, and has emptied with lavish hand all her 
remaining store into the favoured State of Alabama, 
There, indeed, it needs no searching, it has long been 
displayed, and only calls for willing hands to get it. The 
ager —— of the case = be most — rn Soa 

describing the respective advantages of Birmingham, 
Tentiniin "oad Sheffield, and to this the following 
remarks will be mainly directed. 

Birmingham is situated near the southern limit of the 
coalfields, and was carefully selected as the best centre in 
regard to coal, iron, and transport for a new city. Three 
great railroads meet here; the Louisville and Nashville 
coming south from Louisville, the capital of Kentucky, 
where it joins the lines from Cincinnati, Pittsburgh in the 
east and Chicago and St. Louis in the north and west, and 
going south from Birmingham vid Montgomery to the 
ports of Mobile and New Orleans. Then the Alabama 
Great Southern forming part of the so-called Queen and 
Crescent route from Cincinnatti to New Orleans, which 

through Birmingham and the heart of the coal and 
iron country, and thence south to the important railway 
centre of Meridian in the State of Missisippi. As a third 
a of railways, the Georgia Pacific line, which crosses 
the above lines at Birmingham, connects northwards with 
the Richmond and Danesville m to Washington and 
Baltimore, and south-west to Atlanta and the railways of 
Georgia; running also south-west of Birmingham to 
Meridian, and thence direct south to New Orleans, But 
valuable as are these railways to the exploitation of the 
new districts, water carriage is in the case of minerals of 
even greater importance, and an Englishman naturally 
examines with interest the possible outlets to the sea, espe- 
cially when he hears on every side that the export coal 
trade of Great Britain to North and South America is soon 
to be superseded by that from Alabama. 

The iron manufactured at Birmingham is taken from 
the Red Mountain mines in the vicinity of the town and 
> ag am by the Sloss, the Mary Pratt, the Hillman, and 
the Eureka companies. The following i are 
taken partly from a physical survey of the district by Pro- 
fessors J. L. Campbell and W. H. Ruffner, of Lexington, 
Virginia, and has been confirmed by personal investiga- 
tions at the mines themelves :—The Silurian valleyin which 
Birmingham is situated, and the Red Mountain —— 
which border it in on both sides, constitute one of the 
ace ore-fields of Alabama, and embrace two of the geo- 

ogical formations noted for the quantity and quality of 
the ores they yield. The Red Mountain is a striking 
feature in the topography as well as in the geology of this 
region. As a conspicuous ridge, rising several hundred 
feet above the adjacent country, it within about a 
mile of Birmingham, and forms the south-east boundary 
of the valley in which the city is situated. The Georgia 
Pacific Railway passes through Red Mountain at Red Gap, 
six miles north-east of Birmingham, where the ore-bearing 
rocks and fragments of ore arefreely e . If theyshould 
prove to be productive at this point, mining and transporta- 
tion wil] both be inexpensive. The quantity and quality of 
the ores along the Birmingham valley have been fully 
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demonstrated by their extensive and satisfactory use in | half-ton of the limonite. This combination yields one ton 
a number of furnaces. Near Greenpond Station, on the | of superior pig iron. 

Alabama Great Southern Railway, about twenty-five The following analysis of the two varieties of ore from 
miles south-west of Birmingham, limonite ores have been | the Sloss mine, furnished by Colonel Sloss, will serve to 
mined on a large scale for use in the Oxmoor furnace, | illustrate the composition of the Red Mountain ores 
where they are employed in the admixture with fossil ores | generally, and may be regarded as representing two types 
from Red Mountain. The Brown ores from the Alice | of ore found at different points along the Clinton forma- 
furnace are obtained from the same region. Ores of the | tion; the one abounding in carbonate of lime, the other 
same class are mined for the Sloss furnaces in the ef | containing very little or none. 

Wood- 


about eight miles south-east of Birmingham. The | __ Percentage composition. No. 1, No. 2 
ward Coal and Iron Company own a mine in the same | {iene oxide... SSUES = diaeaiaa sa seas pen 
neighbourhood, from which they supply their large ae es * “O00 7. aa-49) 
furnace at Wheeling, between Birmingham and Jones-, Silica (chiefly as sand)... 1456 9°04 
borough. { Phosphoric acid (P, O;) _.. 1°05 0°57 

The red ores have been extensively mined about two ( Equivalent in phosphorus... a 0°45 0°24 


miles north-west of Oxmoor furnace. The mines areon The red ore used at the Alice furnace is mined in the 
the crest and south-eastern slope of Red Mountain, in a | same ridge as those above mentioned and about nine miles 
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The light shading shows the Allegheny mountain mineral range. 
The dark shading indicates the Warrior coal field. 








MAP SHOWING THE POSITICN OF THE MINERAL DISTRICTS OF ALABAMA. 


remarkably well-defined bed 7}ft. thick between strata of | south-west of Birmingham, near the Alabama Great 
hard ferruginous sandstones, which, with the ore bed, | Southern Railroad. It is worked in the furnace mixed 
make an aggregate thickness of 30ft. The ore is suffi- with half its weight of limonite ore, the mixture yielding 
ciently free from clay to be used without washing. It is | 52°81 per cent. of pig iron. 7 é 
carried down to the furnace by rail, and there mixed with| The —— of the red ore of the Alice furnace mine, 
one-third of its own weight of brown ore for use in the | furnished by Captain Hillman, superintendent, is highly 
furnace. This combination yields 1 ton of pig iron to | favourable—though unsuitable, because of the phosphorus 
2 tons of the ore, and requires for its reduction 1 ton of | for steel-making—showing 56°64 of metallic iron and 0°29 
limestone with 1} tons of coke. of ee acid. The Red Mountain, too, still flanking 

For the Sloss furnace the red ore is obtained from a | the valley on both sides for a long distance in the same 
miue a few miles farther towards the south-west. From | direction, carries with it out-croppings of its characteristic 
the outcrop near the crest of the ridge, the bed is worked | red fossil ores that point to extensive beds beneath. The 
downward on its south-eastern dip, and has a thickness of | increasing demand for these ores will soon give rise to new 
14ft. of good ore. It is also approached by a tunnel on | mining enterprises that will bring them into market as a 
the north-western flank of the ridge, 250ft. below the out- | source of wealth to the communities in which they are 
crop. The ore brought out by the tunnel is remarkable | located and of traffic to the railroads. Black-band ore and 
for its large percentage of carbonate of lime. Both | clay ironstone have been found at several points in the 
varieties—No. 1 from the outcrop and No. 2 from the | coal regions, and some samples from the Warrior field have 
tunnel—are employed at the same time, mixed with the 


been tested in the furnaces and found to work well in 
limonite of the Quebec period—American nomenclature— | admixture with more silicious ores. These are the leadin 
in the proportion of one ton each of Nos. 1 and 2 and a 


ores in England, and have been very successfully work 








in Pennsylvania and in West Virginia, so that their real 
value has been fully demonstrated. There is reason, 
therefore, for making more thorough search for them in 
all of the Alabama coalfields. 

The various mines, as above referred to, which supply 
the furnaces in the Birmingham district are being 
developed with considerable care and skill. The 
principal workings are entered by roads sloping into 
the mine from the sides of the hills, but there are 


.| also vertical shafts, The ore crops out to the surface, 


the best qualities being found at moderate depths, and the 
cost of getting is very low. Ateach of the mines there are 
complete we aha of well-built wood-framed housea, 
many of them with small garden plots attached. There is 
a large proportion of negroes employed, but these coloured 
men, as they are always euphonistically called, seem to be 
on friendly terms with their white brethren. The race 
supremacy of the latter is, however, well marked, and it is 
found that the negroes work best when stimulated by the 
example and leadership of the whites. There are large 
store houses of food and clothing, but there is no Truck 
Act in Alabama or in the United States generally, as in 
England, and much of the nominal wages of the miners is 
paid to them in kind, with considerable profit to their em- 
ployers, who reduce greatly thereby the amount of ready 
money ni for the weekly or monthly pay-day. 
Co-operative stores and trading, by which workmen find 
so much benefit in England, are not yet much developed 
here, and it will be some time before they are educated u 
to these economies. The transport of the ore is well 

» the small tip wagons from the mine emptying 
into the railway trucks arranged in sidings at the 
various exits from the mine. The railways are laid 
with steel rails well ballasted, and in these respects 
show well in comparison with the main lines with which 
they. join in the town, the reason being that the mineral 
lines are private property, while the main lines are, like 
too many in the Southern States, impoverished by a long 
career of watered stock and other forms of plundering for 
which the Wall-street tinanciers in New York have shown 
such skill. 

In regard to the coal supply, it will be sufficient to 
describe that obtained from the Pratt seam. This seam is 
most convenient to Birmingham and to the present lines 
of transportation, and is ly used for iron smelting and 
miscellaneous purposes. The daily output from the mines 
on this seam ranges from 1500 to 3000 tons, according to 
the demand. This may be deemed a considerable output 
when it is remembered that it is only four or five years 
since the seam was first tapped for systematic mining. 
The only mining so far has on done by the Pratt Coal 
and Coke Company, whose dail 
sixths of the whole ; and by the 
Company, the latter property having been lately taken 
over by the Richmond and Danville Extension Company. 

The Pratt Company’s mines are on the east outcrop of 
the seam which runs nearly parallel to Sand Mountain, 
from one to two miles in its rear, and about five miles 
west of Birmingham. This company mines from one 
vertical shaft, two inclines or slopes from which go down 
the seam at a dip of perhaps 20 deg. for a few Coulent 
ter a short level, at the rate of os. 
e 


ting is about five- 
ilner Coal and Railroad 


feet, and then 
which is the usual dip of the seam on this side of t 
basin. A drift has also been opened in a hollow and 
enters on the flank of the seam, thus giving a main entry 
nearly on a level. The mining appliances are of the most 
modern description and on the largest scale, and the prac- 
tical minin ng is, in every particular, done in the best 
manner. ere has been no trouble from water, bad air, 
or bad roof. The screenings are coked at the mines, The 
company owns its railroad and rolling stock, by means of 
which it delivers coal and coke to the Birmingham furnaces 
and mills, and to the two railroads passing through that 
city. The cost of mining is stated at 85c —3s. 6d.—per 
ton, delivered in cars at the mouth of the mine. 

The mining operations here present many points of 
interest to an English visitor. e mines are situated in 
a primeval forest whose lofty trees and undergrowth have 
been cleared away only where necessary for the buildings, 
pr d coal depdts. The buildings are almost 
enti of wood, there being houses, stores, and workshops 
as at the Red Mountain iron mines previously alluded to. 
Each workman can have as much land as he chooses to 
clear and cultivate, but there does not seem to be much 
advantage taken of this, The winding engines and other 
pit equipment appear to be well arranged, and one is not 
surprised to find that the best of the miners and mechanics 
rr are emigrants from South Wales and Newcastle, 
and these men, as trade developes, are likely to do well. 
Coloured men are employed in considerable numbers, but 
the strangest sight of all are the negro convicts, Each 
State being free to make its own laws in this respect, 
Alabama not only chooses to employ its worst convicts in 
the mines, but lets out their labour to contractors. There 
are about 500 convicts so employed here, most of whom 
are negroes, the white men, pe fifty in number, being 
sent here as an extra punishment. This system of con- 
tract labour is open to abuse, and complaints are not 
wanting of unfair treatment. The gates in the 
galleries of the mine and the armed guards suggest to the 
visitor the Siberian mines of Russia. 

The Milner Company’s mine is an opening on Five Mile 
Creek, eight miles from Birmingham, md this bold 
creek has cut across the basin at a level below the horizon 
of the Pratt seam. The company selected for their opera- 
tions the lowest line of the synclinal depression, where the 
outcrops created by the excavations of the creek are 
scarcely above high water. Numerous openings have been 
made, and in March this year three entries were being 
driven on the north side of the creek, and one on the south. 
A few weeks after commencing operations the daily 
product reached 300 tons, and was soon increased. The 
appliances for mining are on the same plan as those of the 
Pratt Company, but are as yet incomplete. The company 
owns a railroad, ten miles long, to Birmingham. 

The Pratt seam, taking the whole field, averages about 
4ft. in thickness, the extremes being about 3ft. and 5ft. 
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THE INVENTIONS EXHIBITION—COAL WASTING MACHINERY. 


MESSRS, SHEPPARD AND SONS, BRIDGE END, ENGINEERS. 




















WACON BRINCING COAL, 
TO BE WASHED 


The thickness increases toward the south-west. The roof 
is generally a firm slate, and in rare cases hard sandstone ; 


the bottom is a fire-clay or soft shale for 2ft. before reach- | every foot in thickness—which is but little more than the 


| correct estimate—and supposing the Pratt seam to average 
4ft. in thickness over on area of 100 square miles, the | 


ing sandstone. 

There are certain characteristic features which are 
rarely wanting. One of these isa band of slate—usually 
about 2in. thick, but sometimes more, and sometimes less— 
6in. or 7in. from the top. In mining, wedges are driven 
under this slate, which is then stripped off and thrown 
aside. Near the bottom of the seam there are often found 
a few inches of flakey bituminous shale, called “rash” by 
the miners, which is convenient for bearing in, unless as is 
sometimes the case, 4in. or 5in. of coal occur below it. 
Bony coal occurs rarely, while bands of lin. or 2in. of pure 
mineral charcoal are common. Thin bands of slate and 
“knife partings” are not uncommon, but are not uniform! 
present ; }in. seams of sulphur in pyrites are often found, 
and this mineral is always present in small quantity. The 
pyrite is concretionary, and quite irregular as to the place 
or length of its deposits. 

The Pratt coal, in its bed, shows the side and end or 
“ face and butt structure.” It is not strictly columnar, but 
has a vertical Jaggy structure which causes it to split off 
from the face in “board-like sheets, and to break up into 
flat blocks, This peculiar structure renders mining on the 
butts more difficult than on the face. Fortunately, the di 
of the rock and the face of the coal my 4 both be mai 
so as to suit the miner. The texture, density, and colour 
of this coal, and the character of its contained impurities, 
vary considerably in different parts of the field. Some of 
it is compact, lustrous, and very black, and comes out in 
blocks of good size for transport, those of extra size suffer- 
ing little reduction in tipping and screening; but — 
its lustre is not so decide, and its texture is such that it 
is reduced at each handling. This friability is, indeed, one 
of its special recommendations as a coking coal, experi- 
ments having proved that the finer the coal the more per- 
fect the coking process. It also cakes in burning, which 
property is sup to give it an advantage over dry, 
compact coals, since these may contain a large proportion 
of fixed carbon and a sufficient proportion of volatile 
matter, and yet not make good coke, 

The laboratory has not yet discovered the law of coking 
susceptibility. Some of the best English coking coals have 
but 8 per cent. of volatile matter, with 83 of fixed carbon ; 
whilst the Connelsville—Pennsylvania—coal has 31 per 
cent. of volatile matter and 60 of fixed carbon; and so, 
also, some of the best dry, non-caking coals of Pennsylvania 
contain more volatile matter than the Connelsville coal. 
There seems to be something in the manner in which the 
gases are combined that determines pirurg. & property in 
coal, and chemical analysis does not point this out. The 
only sure test is a trial in the oven and in the furnace. 
The Pratt coal has borne this conclusive test satisfactorily, 
and is now actively demonstrating its excellence in many 
iron furnaces. Analyses are ge Ton of doubtful value, 
because of a failure to state how the sample was selected, 
choice lumps proving but little. The samples which have 
been used here for test purposes are said to have been 
taken from the face of the seam by a vertical cut from top 

am Me is thrown out in mining, 


to bottom, omitti 
and were analysed by Professor J. L. Campbell, in the | 
laboratory of Washington and Lee University. coal, 
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The following gives a fair average from numerous inde- 
pendent analyses :— 


Specific gravity ... 1:289 to 1°323 
Sulphur... ... : 0°47 to 1°824 
ae ar oe 0°766 to 1°501 
Volatile combustible matter ... 30°508 to 36°027 
- "ee 2°014 to 5°416 


Allowing 1,000,000 tons of coal per square mile for 


total store of coal in the seam is 400,000,000 tons. At 
the rate of 2500 tons a day, more than 500 years 
would be required to exhaust the supply. It is, 
of course, impossible to foresee the extent and 
direction of the future developments of the Alabama 
coalfields; but, speaking broadly, it would appear as if the 
seam now opened out and working in the vicinity of 
Birmingham will be used for iron-making around and 
north of the town; while the seams further south will be 
used for export southwards, as the transport facilities from 
Tuscaloosa bid fair to be more convenient when the river 
Warrior is improved, although it can hardly be doubted 
that the upper part of the river will also in a few years be 
so improved as to allow transport southward by barges 
from districts 50 to 100 miles north of Tuscaloosa. 








SHEPPARD'S COAL WASHING PLANT. 


Coal-washing, which but a few years ago was looked upon as | 
ised as a neces- | 
| sity that one firm alone of coal-washing machine manufacturers, 


a superfluity, has now become so widely 


Messrs, Sheppard and Son, who exhibit in the North Court, 
South Gallery, have made machines which are washing over 


two and a-half millions of tons annually. The machine made | 


by this firm is exhibited by a large model, and is illustrated 
by the above engravings. The machine is self-contained, 
and it is claimed for it that no foul water is discharged from it; 
consequently the fine coal carried off with the water by other 
methods is retained and utilised. This amounts, it is said, to 
from 7} to 10 per cent., and, taken with the saving in water, 
affords a great gain. That no foul water is discharged is also 
very important, as regards the pollution of rivers, and removes 
the objection to coal-washing in those districts where the Rivers 
Pollution Act is in force, while it adds to the pecuniary gain of 
the coalowner. There are two discharges from the machine, as 


seen in the engraving, one for the clean coal and one for the | 


rubbish ; the washed coal is free from impurity, and the rubbish 
is removed free of coal. The elevator, by which the coal is 
raised from the machine, has perforated buckets, allowing the 
water to drain out and return, to be used over again, and. the 
same holds true of the elevator for raising the rubbish. From 
what has already been said it will be gathered that the quantity 
of water required is very small. After the machine is once 
filled, sufficient water to make good the loss from evaporation, 
and that left in the coal after it has been drained in the perfo- 
rated buckets, is all that is required. Nut coal, of any size up 
to Posey 2in. square = 8 cubic inches, can be washed as 
well as fine coal, and the expensive method of hand-picking 
the shale is done away with, the shale being entirely 
removed, which by hand labour is almost impossible. 
This, of course, makes a settling arrangement. necessary, 
and this is provided in the machine itself—the settling 
chamber. The fine coal deposited is raised with the larger 
particles, so that the fine and coarse together form a 
uniform quality of coke. This is considered by some to be an 
advantage over those methods where the water, after running 
down a trough, flows into settling ponds, from which the fine 
coal has to be discharged by manual labour, and frequently is 
lost altogether from the difficulty of coking it by itself, or 
getting a uniform quality of coke by mixing it off with other 

The expense of pumping back a large quantity of water 










WAGON TO REMOVE COAL 
WHEN WASHED 





is also dispensed with. The sectional engraving above gives a 
section of the washing tank, and the arrows upon it indicate 
the direction of the flow of the water, and show its continuous 
circulation. In this engraving A is the coal being washed, B the 
clean coal, C rubbish or shale taken out of the coal, D the 
settling chambers, E agitator, and F the screen to convey clean 
coal to the elevators. 








MALET’S SOLID BARBED WIRE FENCING. 


Tue demand for barbed wire has increased with extraordinary 
rapidity, and it is quite an exception to find unprotected wire 
employed for fencing either in the United States or the Colonies. 
The description of fencing which has hitherto been most exten- 

| sively used consists of two strands of steel wire, through which 
at certain intervals short pieces of wire are twisted in such a 
| manner as to leave two or four points, which, being sheared off 
at an angle, make a most formidable obstacle to cattle. This 
class of wire, though thoroughly efficient for the purpose for 
which it was designed, has the great drawback of inflicting ugly 
| wounds on the cattle, thus depreciating the value of their hides, 
which are sometimes found to be scored by sharp cuts produced 
| by the knife edge of the barbs. This serious evil was brought 
| to the notice of Mr. Malet when engaged in the business of 
| erecting wire fencing in New Zealand, and led him to design the 
| barbed wire we illustrate, which, by reference to Fig. 1, will be 
| seen to differ from that previously described, in that ordinary 
| solid wire is protected by triangular barbs, Fig. 2, which are cut 
out of thin steel or iron plate and fixed about 5in. apart. The 
| Process of arming the wire is a very simple one. The barbs are 
| strung by boys on $cwt. coils—-the length found most con- 
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venient in New Zealand ; one end is fastened on to a hauling 
| drum, arranged so that at each revolution the wire becomes 
| stationary, and at the same time brings the barb under a pair of 
| Squeezers, which upset the wire on each side, and thus securely 
| prevent the barb from turning. Thesetting of the barbs at the 
| right pitch is done by automatic machinery, and the process is a 
| continuous one, the wire passing from the machine into the 
| galvanising bath, whence it is coiled on itself without any 
| central spool. 

A factory at Christchurch, New Zealand, has produced this 
wire for some time, and put it into the market at a price much 
lower than the stranded kind, the colonists preferring the Malet 
barbed wire on account of its greater strength, and the advan- 
tages in handling and fixing which it possesses over the sharp- 
pointed kind. A shrubbery at the south-east corner of the Inven- 
tions Exhibition has been fenced round with the Malet wire, which 
will be manufactured here by special machines now being con- 
structed by the Globe Electrical and Engineering Company, 
Westminster, which is the agent of the patentee. 








THE Pustic HEALTH.—The deaths registered during the week 
ending May 30th in twenty-eight great towns of England and 
Wales corresponded to an annual rate of 21°0 1000 of their 
aggregate population, which is estimated at 8,906,446 persons in 
the middle of this The six healthiest places were Brighton, 
Halifax, Derby, Nottingham, Salford, and Leeds. 





2209 births and 1538 deaths were jowance being made 
| for increase of population, the births were 445 and the deaths eight 
below the average numbers of the co: mding weeks of the last 
ten years. The annual death-rate per 1000 from all causes, which 
| had’been 18°7, 19°1, and 19°9 in the three ing weeks, declined 
| again last week to 19°6. During the first eight weeks of the 
current quarter the death-rate averaged 20°6 per 1000 against 21°9 
meen rate in the corresponding periods of the nine years 
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UNITED STATES DESPATCH BOAT, DOLPHIN. 
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John Swoirulasiting 

THE DOLPHIN. 42in. diameter, and one low-pressure cylinder of 78in. diameter, | having an aggregate length of 84in., and it is to be connected with 
WE have referred in another page to the United States despatch _— 48in. stroke of piston. The ylinders are to be placed | the line shafting a coupling. The crank shaft 
boat Dolphin. The following are the principal Sesiecieavall dike directly over the crank shaft; each cy: being su by | pillar blocks are to be made in one casting, forming the bed-plate 
ship :— two wrought iron columns, which are secured to the engine | of the engine, to which the columns supporting the cylinders and 
Length between perpendiculars .. .. .. .. .. 240ft. bed-plate, and by two cast iron brackets, which form at the | the brackets su rting the condenser are to be se , and which 
_.  _ Segheii gga same time the cross head guides, and are secured to the | is to be bolted irectly to the engine frames forming « part of the 
— 9 ae ee ee ees — condenser. -" worn i » be aoe with a cute ane. ; hull of = — = reo ~y ‘er - 

Depth f fa Se pee get eel 2 enclosing, in the case of the high-pressure cylinder, t aggregate cooling ‘ace square feet, e are 
Depth from te Lees > ek cate dock anaes =a receiver, and, in the case of ths’ etgeeiee cylinder, the | be bnew athwartships, and so arranged as to be readily withdrawn 
Top of main deck at side above low water-linc.. .. 6°28ft. steam passage leading from the receiver to the. steam chest | an laced. The refrigera water, entering on the starboard 
a Se aerenrines on one side, and the exhaust —— directly to | side of the vessel; is to pass through the lower half and return 
Disp tatmeandraught .. .. .. .. .. 1485 tons the condenser on the other side. e total capacity of | through the upper half of the tubes, to be disch through the 
Seabee ataass ees ee eee the receiver is to be about three and a-half times the capacity of | outboard delivery valve on the starboard side of the vessel. The 
Reltery—ene din. pivot, A I a Sg & the bigh-qeemee cylinder. Each agfinies will have an inner | condenser is to be ragoerted at each end by two brackets secured to 
Indicated horse-power’ .. .. .. . .... .. 2800 wearing cylinder cast separately, which, when secured in Pay is | engine bed-plate. e condenser is to be placed at the centre of 
Ree ion nc: on nics ns chee s a dre cue to be surrounded by a jacket space to be filled with steam m the engines below the cylinders, at such a height as to leave the centre 
pacity of coal bunkers .. .. .. .. .. .. .. 310 tons boilers. The valve chests are to be placed on the forward side of | main accessible for examination and adjustment, and allow 
Contract price for hull, machinery and fi 8, the high-pressure cylinder, and on the after side of the low pressure the shaft to be removed. 'l'o each side of the condenser are secured 


tting ’ 
exclusive of masts, spars, rigging, sails, boats, &c. 315,000 dols. cylinder. Each cyli will have a main slide valve and a cut-off the brackets which support the cylinders, The ait pump, citcu- 
The Dolphin, being intended for a despatch vessel, capable of fur- valve. The main slide valves will be double ported, and worked lating pump, and feed pumps are to be independent of the main 
nishing rapid communication from the seat of Government to any by means of excentrics and links coupled directly to the valve engines. ete is to be one horitontal double-acting air pump, and 
point on the coast or the West India Islands, or in the event of the stems. The weight of each valve is to be counter by a one horizontal double-acting circular pump, both worked directly 
existence of a United States squadron, to act as fleet despatch boat | piston working in cw placed on the top of the steam from the piston of asteam cylinder placed between the two ps. 
or flag ship, the governing condition in the design has been high chest. The cut-off valves are to slide on the back of the main The ciroula ting pump will be capable of discharging 3300 gallons of 
7 o of being maintained for several days. In order to slide valves, and to be adjustable, while the engine is in water. There ate to be two single-acting feed pumps, secured to 
most efficient and durable type of machinery, it was motion, to cut off between the limits of $ and @ of the stroke the sides of the steam cylinder, and worked from the crosshead 
necessary to abandon any attempt at protection ; thus we see from of piston of the high-pressure cylinder, and of 4 and @ of of the circulating pump. These pumps are to be placed in a fore- 
the drawings that the vessel is throughout of the ordinary mer- the stroke of piston of the low-pressure cylinder. ey are to | and-aft direction on the starboard side of the vessel, leaving a 
chant ship construction. The Dolphin has a flush spar deck | be ted by separate excentrics coupled directly to the stems. passage way between them and the main engines. There are 
without poop cabin or forecastle; + say will be a pees te deck cylinder is to have one 5 pston-red, at the lower end of which to be two pumps, worked by an excentric placed on the 
house near the cabin gangway and another around the boiler and the crosshead journal and the gibs for the crosshead guides are crank shaft ly abaft the after main bearing. The bilge 
engine hatches, otherwise the deck is uninterrupted fore and aft. fitted. The crank shaft is to be “ built u aa ave See aanin | pamme one to Se ing plunger pumps, so arranged as to 
fhe Dolphin will have a single screw, actuated by a two- Caan Seabeinr; the f or high-pressure cylinder thrown readily in and out of gear while the engine is in motion; 
cylinder, compound, vertical, di ing engine of 2300 indicated | being the ing one. So to bo suented oe Come felbnols | ceedne ca See pate al na, faieeana Aaveay salts 
horse-power. The engine is to kave one hi pressure cylinder of | the cranks, The shaft is to be mounted on four journals | chamber on the port side of the vessel, The steam reversing gear 
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is to be placed on the port side of the engines. It is to consist of 
a steam cylinder bolted to the side of the condenser, the piston of 
which is to act by means of a link upon an arm of the reversing 
shaft, which is connected by means of arms and msion rods 
with the links of the main slide valves. The valves of the starting 


=— is to be operated by a hand lever from the platform on the 
starboard side of the engine. There isto be «gallery running all 


around the engines on a level with the berth . The various | her service. Mr. Whitney was noted for his exactness, his motto 
valves, levers, and gears for working, regulating, and adjusting the | being that ‘‘there is nothing worth the doing that is not worth 
main engines are to be operated from this starboard well,” (Am. Journal of Sciences and Arts, vol. xxi., Jan., 


ines 

side, There is also to be an upper 
The screw propeller is to bave four adjustable blades, a 
diameter of 14ft. 3in, and a mean pitch of 21ft. 4in, The boilers 
are to ical, braced for a working pressure of 100 lb. per 
square inch above the atmosphere. They are to have an aggregate 
oy surface of 270 square feet and an aggregate water-hea' sur- 
‘ace of about 6600 square feet. They are to have internal cylindrical 
furnaces and horizontal fire tubes returning above the furnaces, Each 
furnace is to have separate back and front connections, the latter 
being provided with a damper. There will be two single-end and 
two double-end boilers, The single-end boilers will have a dia- 
meter of 11ft., and a length of 9ft. Gin., and contain two furnaces 
each. The double-end boilers will have a diameter of 11ft. and a 
length of 18ft, 3in., and contain four furnaces each. The boilers 
be placed with their longitudinal axes in the fore-and-aft 
direction of the vessel, the single-end boilers aft fronting the 
double-end boilers, with a fire-room 9ft. Gin. long between them. 
At the forward end of the double-end boilers will be a fire-room 

Oft. long. On the starboard side there wi 
engine-room. 


between the two fire-rooms and the 


v steam drum 7ft. 6in. in diameter and 8ft. Gin. high, 
traversed six flues 18in. in diameter, and surrounded by the 
uptake, funnel » 7ft. 3in, in diameter 


and 60ft. high above the level of the tes. Provision is 
to be made for closing the fire-room hatches and other open- 
ings sufficiently tight to maintain an air pressure equivalent 
to a head of water of lin. in the fire-rooms. There will be 
two blowers in the after fire-room drawing the air directly 
from the engine-room and from a duct 1 to the after 
sea of the berth deck respectively, and one blower in the forward 
room, taking the air from the forward part of the berth deck. 
Each blower is to be capable of di ing 12,000 cubic feet of air 
r minute under a head of lin. of water at the disc opening. 

e ‘4 , 3, to be gaye directly into the fire-room. or pag 

is to iven @ separate direct-acting engine coupled to the 
shaft of the fan. There is to be one horizontal steam pump, having 
a water piston Gin. diameter and 12in. stroke, p in the after 
fire-room on the port side, This ee 5 is to be fitted for feeding 
and pumping out the boilers and for fire apparatus. There is tobe 
a distiller of 2000 soamge dw geen per day, with tank, filter, and 
separate steam pump, p! on a platform in the forward fire- 
room. There will be two horizontal steam pumps, each capable of 
delivering 1000 gallons of water per minute, connected for pumping 
out the water-tight compartments, and also connected with sea 
valves and fire apparatus. One of these pumps is to be placed on 
a platform in the forward fire-room, and the other is to be placed 


at the after end of engine-room on the port side. There is to be | cular 


an ash-hoisting engine fitted for each fire-room, and suitable 
arrangements are to be made for dumping the ashes on the spar 
deck. Two steam syphon pumps with bilge connections are to be 
fitted, one in engine-room and one in after fire-room. 








STANDARDS OF LENGTH AS APPLIED TO 
GAUGE DIMENSIONS.* 
By Grorce M. Bonn, Hartford, Conn. 


In a previous lecture on this subject, we attempted to show how 
standards of length may be constructed, and bow these standards 
so constructed may be subdivided within very close limits of error. 

We will now attempt to show in what way these subdivisions 
may be applied to the requirements of modern shop practice, and 
how the gauges or implements used in work requiring interchange- 
ability of parts are made so as to insure this accuracy. 

Manufactured articles have been compared by Sir John Herschel 
to atoms, on account of their uniformity. The uniformity of 
manufactured articles may be traced to very different motives on 
the part of the manufacturer. In certain cases it is less trouble- 
well as less expensive to make a great many articles exactly 
alike, than to adapt each to its special requirements. Thus, shoes 
and the uniforms for soldiers are made in large numbers, without 
any design of adaptation to the requirements of any one man. In 
another class of work the uniformity is intentional, and is designed 
to make the manufactured articles more valuable owing to this 
uniformity. Thus, for instance, bolts and nuts of any particular 
size, if alike or interchangeable, may be replaced when worn out or 
lost, saving an immense amount of trouble, and especially valuable 
time in cases of repairs where the stoppage of machinery or the 
delay of a train of cars would be a matter of serious loss, not only 
of time but also of dollars and cents. 

In the third class, not a part only, but the whole of the value of 
the object arises from its exact conformity to a given standard. 
Weights and measures belong to this class, and the existence of 
well-adjusted standards of weight and measure in any country 
ae = = “ oe — ce Sonim = gage of law that 

ites the iness of the people, en in measures @ 
conformity to the national standard. 

There are thus three kinds of usefulness in manufactured articles : 
cheapness, serviceableness, and quantitative accuracy. Which of 
these was referred to by Sir John Herschel we cannot say. Itis 
as likely the last as the first, though it would seem more probable 
that he meant to assert that a number of exactly similar things 
cannot be, each of them, eternal and self-existent, and must there- 
fore have been made. Hence he used the phrase “ ufactured 
articles,” to suggest the idea of their being made in great numbers 
(Encyel. Brit., 9th edition, vol. iii., p. 49). 

A Smith, the founder in England, of the science of political 
economy, in his most important work, ‘‘The Inquiry into the 
Nature and Cause of the Wealth of Nations,” referred particularly 
to the benefits derived from a systematic division of ty 
showed by apt illustrations the wonderful results to be obtained by 
this now well-known principle, both as regards the quality and the 
quantity of the product. 

the score of years from 1765 to 1785, when Adam Smith 
was working out his memorable treatise just referred to, the inven- 
tions which have given us the steam engine and the loom were being 
perfected. While Adam Smith was lecturing in Glasgow, from the 
chair of moral philosophy, James Watt was selling mathematical 
instruments in. an obscure shop within the precincts of the same 
university, and was working out his inquiry into the practical 
methods of applying steam. 

In a paper read before the Institution of Mechanical Engineers, 
at Birmingham, Mr. Edward A. states that in a letter 
written to a friend, Watt thought he had attained remarkable 
mechanical when a cylinder he bored was so true that he 
could not get half-a-crown between the piston and the cylinder 
anywhere! We must not be surprised at this remark when we 
consider the materials he used in making his models, and the 
probable state of the art of machinery in ble at 
the time he lived. He used tin cylinders, and soldered the joints 
in many instances. (Often he found it gave better results to hammer 
them rather thanborethem. A block tin cylinder 18in, in diameter, 
jin. thick, when bored was found to be gin. out of truth. He 

of hamm it with a mallet outside, using a round piece 

Bhi Whiteoy was th fst te velope the principle of titati 

itney was the levelope the juan ve 
accuracy by the use of the system of Soaeectieenguiie parts 
the manufacture of arms for the United States Government 


* A lecture delivered before the Franklin Institute February 20th, 1884. 








galery on fevel with the par Souae 


y | standards 
able number 


He hirty-eisth part of the British Im yard 1 
t -si e Briti i no more, no less. 
Then having obtained this standard ae the subdivisions of it were 


in | 24/3 or 1°1547in. 


early in the ¢ century. As an evidence of the value of this 

stem, in the year 1822, Mr. Calhoun, then Secretary of War of 
the United States, admitted to Mr, Whitney that the Government 
was saving 25,000dols. per year at the two public armories alone 
by the use of his improvements. This admission, the figures being 
gens far below the true facts of the case, serves to show that 


Whitney deserved well of his country in this department of 


In a paper read by Mr. Chanute before the American Society of 
Civil Engineers, at a meeting held in Washington, June 21st, 1882, 
on “Uniformity in Railway Rolling Stock,” he stated that the 
average cost of in the shops of the New York, Lake Erie and 
Western Rail: , for the five years Pag to 1875, was 9°17 cents 
per mile run by locomotives, while for the past five years it was 
only 4°33 cents. This represents a saving of about 675,000 dols. a 
year. This was after the system had been adopted by the railroad 
company of making of locomotives in duplicate, using Ps 
and templates for this purpose. Had the rate of cost of 1871 
nig oa in 1881, the expenses of locomotive maintenance would 
ve been 790,492 dols. greater than they were. The conclusion 
must not be formed, however, that all the above savings, or even a 
major part of them, have ited alone from the system above 
mentioned. Much of the economy is doubtless due to other reforms 
introduced by the mai ment of the road about the same time; 
but a considerable part is certainly due to the adoption of rigi 
and of interchangeable parts. Moreover, a very ider- 
of the old poe mn still remain with all their imperfec- 
tions, so that further benefits may be expected to result from the 
system as it becomes extended in the future. In the system upon 
which the gauges produced by the Pratt and Whitney company are 
based, the sizes are all constructed from accurate subdivisions of the 
British yard, made so carefully that any sub-division of a foot, 
i i i 4in. varying by sixteenths, the sum 
th i bers, or 
in sufficient lengths to constitute a foot, will be found to produce 
in the total sum exactly the same result. 
When we consider that in the e ent just mentioned the 
th of an inch in each, if all 


variation of only one-thirty thousa: 

one bm either plus or minus, would amount to an error in some 
cases of over a thousandth of an inch, and particularly in the 
case of one combination where fifteen or sixteen sizes were added, 
it will be seen that the error would be very perceptible in the test 


which they would thus undergo, This severe practical test was 
applied by the Committee on Ga , of the Society of Mechanical 
ngineers, in their investigation of this system of making standard 
be within the limit 


gauges, these end measure pieces being found to 
of accuracy necessary to fulfil this condition.* 

In the production of these end measures, it is necessary that the 
end surfaces be perfectly 1. This is a matter which is a 
simple operation as done the Pratt and Whitney Company. 
Two sides of an end measure standard, such as the one now before 
us—Fig. 1—are made as nearly ect planes as is possible, and 
at right angles to each other. The ends are then made perpendi- 
to these two surfaces, by means of a simple fixture which 
holds the end measure vertically and clamped in the angle of a 





movable block of cast iron which slides freely over the plane surface 


Fig. 1 


of another block also made of cast iron. In the centre of this latter 
block is a copper matrix having diamond dust or washed emery in 
its upper surface. The end measure is passed rapidly over this 
surface, and being ee its highest points are 
d away, and even this surface becomes S patihed plane. 
bar is reversed and the same conditions are applied to the | 
other end; both ends bei po siggy sorbate same planes, are 
uently parallel to each other. These parallel surfaces being 
true P es, are, when brought together, capable of sustaining the | 
weight of either one or the other, or in the case of the two which | 
we have before us, they may be held horizontally and still not | 
a. In wa Ae the Royal hag seeag a = =~ 
. Tyndall states that experiments ol le, with plane 
surfaces placed in contact, show this clingi fects even in a: 
vacuum; and that with the surface plates he » made by | 
to pull them apart was thirty times | 
greater than that due to gravity, momegg mutual attraction or | 
cohesion of the two surfaces. is is evidently the case, | 
for we know that if pel peng or atoms of a piece of steel are 
closely enough associated they form a solid mass. By i 
their condition, artificially, as nearly like this as ible, the | 
atoms are brought comparatively near each other, and more or less | 
of this cohesive force ts. course, in the present case we 
have, ee the weight of the atmosphere to produce this | 
— t + Reem sant that port of this clinging tendanny } 
weight is acting, we must admit t! of this clinging tendency | 
must result from a cohesive force, as in the case a he us the | 
surfaces of these end measure pieces are less than jin. square, and 
the weight of air, if there was a perfect vacuum between the two | 
surfaces would be 
surfaces perfect planes. } 
Perhaps the most marked example of interchangeable work | 
ae an eee ee Se shown in the thread | 
org which represent the Sellers or Franklin Institute thread. | 
is form, Mr. William Sellers, on account of being | 
adopted by the Go’ t has been called the United States 
standard thread. In order to produce these standard gauges and 
pth pened tee them as being standard, it was necessary 





This standard inch must be one | 


to be obtained. So much for the size. Then in order to produce 
60 deg. for the angle of the thread, it was necessary to establish 
this in a ical way, in order to furnish a gauge by which tools 
pol es eg ye 
master triangle, . J. W. Heyer, furnishes the means 
of originating a triangle which shall be equi , and con- | 
ager: bape les of 60deg. In order to in accurately | 
the width of the flat, which is one-eighth of the pitch, for top and | 
bottom of the United States Standard thread, it was necessary to | 
establish a model le as a starting point, in connection with | 
this master triangle. This model was, when finished, 2in. long on | 


each side. 
The method used for obtaining a triangle havi en Naews te | 
be exactly 2in long, without the necessity of their being actually | 


thet tte contee" ene Rw ted b maken itt eal cea | 
that its centre was defini loca’ y it of parallel pieces 
of steel, accura and fitted together. Within this | 
—— its inner sides tangent to the circumference, was fitted a 
cylindrical 7 centre. This plug having been turned upon a | 
true » the condition of the hole i ——- it exactly | 
in the centre, naturally took care of itself. second cylindrical | 
plug, hardened and » Was next fitted tothe centre plug. | 
is hardened cylinder was ground to size exactly equal to the | 
diameter of a circle which should, theoretically, be nt to an 
equilateral triangle, whose sides are 2in, long. Its diameter is 





j 





* See Trans. Am. Society Mechanical Engineers, 1882, 


vol. iv. report of | 
Committee on Gauges, page 26, | 





searcely enough to sustain this weight, were the | * 


By holding securely a triangular piece of hardened steel w 
the stud passing through the centre plug, and having its re ape 
sides reversed in position as regards the sides of the large triangle, 
the sides are ground parallel to the sides of the master triangle, 
and also ground until a sharp edged corrected square, held against 
the side of the large triangle, determines the tangency of the sides 
to the inscribed circle 1‘1547in. in diameter. 

As the large tri is carefully tested for equality of angles, 
this inscribed circle furnishes the remaining data for producing a 
triangle whose sides are known to be 2in. long, without their being 
measured. In fact it would be impossible to measure them in any 
other known way within the limit this method makes entirely 
practicable, and which at the same time “‘fortifies” each step in 
the process by employing fundamental principles, and keeping 
the limit of error within what is claimed, which is ;5}5,in. 
Imagine anyone measuring the sides of a 2in. triangle by contact 
with the almost infinitely sharp edges where the sides do meet; I 
venture to say no two readings would agree, and it is pretty safe to 
assume that each succeeding measurement would become less and 
less, as these fine edges were destroyed. 

In the method described, using the inscribed circle, it is not 
necessary to have any edge whatever, as we may feel certain that 
the sides would be 2in. if prolonged to meet cach other. For 
the purpose intended, it does not matter if these edges are blunt or 
even truncated slightly, as it is the known position and not the 
actual length of the sides that is necessary. In order to have the 
flat of the thread correct for such a pitch, in this case taking 2in. 
as the base, the flat of which would be one-quarter of an inch or 
ae of two inches, the method adopted is as follows: The 
altitude of the frustrum of this triangle was obtained after having 

— at the top, the sides of which are }in., 
pd subtracting the altitude of this small triangle from the total 
altitude of the equi-angular 2in. model, which gave the distance 
from the base to the top of this truncated triangle. By having 
this measured exactly, and the top and bottom planes parallel to 
each other, this distance came naturally, and evidently must be 
tin. without actually being measured. The actual measurement 
of this jin. flat would necessarily be very difficult, because we are 
e+ with 
wi 


removed the 


the edges formed by obtuse angles, and the acc 

ly not be within the limit which would be required. 
After this triangle was established, a micrometer was made, which 
we have before us, in which the model 2in. triangle is used to 
determine the extreme limit through which the micrometer jaw 
shall move; establishing a ‘“‘ zero,” if it may be so-called, for a 
starting point, the jaw of the caliper moving towards the smallest 
possible flat that could be measured, or that would be required for 
the finest pitches. This micrometer is, as its name implies, a 
divided ci and a screw, measuring very small advances of the 
jaw. In order to verify these subdivisions, lines were ruled by 
Professor , 400 to the inch, with a diamond, w the 
polished surface of the centre of the bar. There being 250 divisions 
graduated upon the index circle, and the pitch of the same being 
#yin., each division represents ;5},,in. h of the lines ruled 
400 to the inch upon the sliding bar serves to check or correct the 
readings of every 25th division of the graduated circle, to provide 
corrections for possible errors in the screw. 

By the use of thir micrometer we can accurately measure the 
flats of the tools which are used to cut the United States standard 
or Franklin Institute thread of any number of threads per inch. 
In order to show the ptation 
of this form of thread to inter- 
changeable work, and also its 
extreme simplicity as a basis for an 
interchangeable system of gauges, 
we have before us—Fig. 2—a 
drawing showing how, should this 
thread be even larger in diameter 
on the outside, but with the dia- 
meter correct in the angle of the 
thread, the variation of this 
outside diameter from that of a 
standard cylindrical size has no effect upon the fit of the nut which 
may be screwed upon the standard or upon a bolt es this 
standard size. The only difference which we would notice is that 
the top of the thread would be narrower, anid consequently the top 
would be higher, in the space cut away by the * Hence, taps 
that are made for tapping nuts of the United States standard 
thread, if made pote right in the angle of the thread, that is, 
having the angle 60deg., and the diameter m: in this angle 
of the thread correct, the outside diameter has no effect, within 
certain limits, to change its size, merely cutting away within the 
nut more metal outside of the limit of one-eighth the pitch. In 
the case of the bolt which fits this nut, the outside diameter should 
be kept standard, the 
space between the bot- 
tom of the nut and the 
top of the thread of 


the bolt allowi - 
ticles of dust to -. 
without affecting the 
fit of the screw. This 
condition is often 
applied in the manu- 
facture of taps, and 
has been found to 


egree, 

In the case of one 
com: I have in 
mind, and who make 
small bolts and nuts, the taps they use being about -f,in. in diameter, 
they were formerly satisfied to have a tap cut 15,000 or 16,000 nuts 
before perceptible wear occurred, they have found that in having 
them made in the way just mentioned, instead of stopping at 
16,000, they now cut 120,000 without cal variation in the size 
of the nut as compared with the standard gauge. 

(To be continued.) 


LAUNCHES AND TRIAL TRIPS. 

On Monday Messrs. Raylton Dixon and Co. launched a steamer, 
named the Actor, built of Siemens-Martin steel, from the works 
of Messrs. Bolckow, Vaughan, and Co., at Eston. Her leading 
dimensions are: Length over all, 260ft.; breadth, 34ft.; depth 














, 23ft. 8hin.; and she has a deadweight carrying capacity 
a fpr cry yh ag oy po get gy ey Oe ad 


of about 2150 tons. She is built on 
aft for cabin accommodation, and will in every way be fitted as a 
first-class merchant steamer. Her engines, which are on the new 
triple expansion principle, by Messrs. Blair and Co., of Stockton, 
are of 140 nominal horse-power. : 

On the 27th ult., Messrs. Ramage and Ferguson, Leith, launched 
a steel stern paddle-wheel steamer, built for the Church Missionary 
Goulet» London, for ana on the river Niger. The hull is built 
of mild steel, and galvanised. The engines are compound ‘ace 
condensing, having cylinders 14in. and 28in., 24in. stroke, 100 Ib. 
pressure, and fitted with Joy’s valve gear. The steamer, after 
trial, will be taken to Liverpool, and shipped on one of the African 
Mail Company’s steamers. The dimensions are 80ft. by 16ft. by 
2ft. Gin. ith the same tide a steam launch, built for Messrs, 
Torrorné, Son, and Co., London, was launched. This boat is 40ft. 
by 9ft. Gin. by 6ft. 2in. She is fitted with a pair of high-pressure 
engines, having cylinders 9in. diameter and 10in. stroke ; working 

ressure, 80 lb. Both vessels have been built under the — 
see nl of Messrs. John Thompson & Son, London-street, London. 
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POWERFUL MILL ENGINES. 

On Wednesday a pair of very powerful mill engines which 
have been built by Messrs. ellow and Matthews, of Hyde. 
for the Astley Mills, Hyde Junction, were formally start 
in the p of a company representing the prin- 
cipal mills in the district. The engines, which are for rope 
driving, and are exceptionally massive in construction, are of 
the compound horizontal condensing type with valves on 
the Corliss principle, fitted with Ramsbottom’s well-known 
patent tripping gear. They are capable of indicating with 
economy upwards of 1300-horse power with a of 50 revolu- 
tions per minute and a steam pressure of 100 Ib. per square inch. 
The cylinders are placed side by side, with cranks at a ends 
of the crank shaft at right angles to each other, and the fly-rope 
pulley keyed on centre of shaft. The pulley is 34ft. diameter to 
centre of ropes ; the velocity of the phery is therefore rather 
more thana mile a minute. Singueevete Gite tent in. diameter 
ropes, measures 7ft. 3}in. across the face, and weighs complete 
upwards of 80 tons. For convenience in construction and manipu- 
lation this pulley was made in two halves, bolted together at the 
rim to form one rigid piece ; each half ulley contains one boss or 
centre, twelve arms, twelve segments of rim and necessary bolts, 
keys and collars. The crank shaft is of Whitworth’s fluid com- 

ressed steel, 17in. diameter, 40in. long in the main i 19in. 
Siam eter in the body of the shaft, and is swelled to 24in. di 
in the middle for the ee Ew The cranks are made of the 

h i nd like the connecting rods, crossheads, &c., 
are finished bright ; the crank pins, which are of Whitworth’s steel, 
10in. diameter, 10in. long in journals, are securely shrunk into 
cranks and keyed. The connecting rods are 17ft. Gin. long, centre 
to centre, 94in. diameter in the middle, with a jaw end at the 
crosshead end and fitted at the crank pin end with phosphor bronze 
steps secured by wrought iron caps and mild steel bolts 4in. 
diameter. The main crossheads are fitted with phosphor bronze 
steps, 74in. bore, 12in. a and are — with a special 
arrangement by which the slippers may be accurately adjusted to 
take up the wear, which will be but slight, owing to the large sur- 
face exposed to friction, viz., up of 420 square inches. The 
piston-rods are of best mild steel, 7in. diameter in the body, 
securely cottered to crossheads, and d to the pistons by 
extra deep nuts screwed with special buttress thread. The pistons 
are of ~j —_ ~ — a fitted with hard ON 
rings and stee ical springs. e low-pressure piston is 13in. 
deep, and the high-pressure piston 10in. deep, in addition to which 
very broad shoes are cast on each side, extending round one-third 
of the circumference, and the packing rings are so arranged that 
the maximum bearing surface is obtained. The high-pressure and 
low-pressure cylinders are 32in. and 60in. diameter respec- 
tively, 7ft. stroke. Each cylinder has two steam valves and 
two exhaust valves, all on the underside of the cylinders, 
so that the parts are easily got at, and no water can 
lodge in the cylinders or passages. The cut-off on the 
high-pressure cylinder—which has a range from nil to 
fourths stroke—is worked automatically from the governor, that 
on the low-pressure cylinder being adjustable by hand. Each pair 
of valves is worked by a separate excentric; these four excentrics 
are keyed on a mild steel cross shaft, which is driven by two pairs 
of steel bevel wheels with double helical teeth from the crank shaft 
through a diagonal shaft—also of mild steel—by the side of the 
high-pressure engine frame. The governor is of the high-speed 
type with improved combined counterweight and spring, and is 
coupled to the cut-off gear by adjustable rods and levers. A con- 
nection is also made from the governor to the automatic stop valve, 
so that on the governor reaching either extreme of speed through 
a breakdown of the governor, or the engine running away from 
other causes, the valve is closed, steam is shut off, and the engine 
brought to a stand. The air pump, which has been specially 
designed by Messrs. Goodfellow and Matthews, and is introduced 
in all their engines, is worked from the low-pressure crosshead by 
two pairs of links and wrought iron L levers. The pump is 46in. 
diameter, 2ft. stroke; the condenser is 50in. diameter, 7ft. high, 
equal to a capacity of three-fourths that of the low-pressure 
cylinder. The bucket valves, foot valves, and delivery valves are 
formed of a number of small india-rubber clacks secured by gun- 
metal bolts and nuts. The foot valves are so arranged that they 
may be examined and taken out without disturbing any —i 
They are placed immediately under the air pomp » 80 
that the benno between the bucket and the foot valves is 
reduced toa minimum. The main steam pipes are 14in. diameter, 
the receiver pipes between the cylinders 20in. diameter; the ex- 
haust from low-pressure cylinder to the condenser 22in., tapering 








‘to 24in. diameter ; injection pipes, 10in. diameter ; feed pipes, 4in. 


diameter ; and overflow pi m hot well 18in. diameter. The 
engine has been made under the supervision of Messrs. A. Stott 
and Sons, of Manchester and Oldham. The full speed of the 
engines was not put on, but they were run up to 48 revolutions per 
minute, and Mr. J. E. Lawton, the chairman of the Astley Mill 
Company, in expressing the thanks of the directors for the attend- 
ance of so many visitors, said they felt the greatest ible satis- 
faction with the great piece of work they had that day seen put 
into operation, and it spoke very highly for these massive engines 
that they had been running for the space of an hour without 
heating in any part. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 23rd. 

THE statistics of the American iron trade, just published by the 
Iron and Steel Association, furnish some exact and in i 
information of the progress of the iron and steel industry through- 
out the States.. The figures show that a decrease in the produc- 
tion of crucible steel ingots last year over 1883 was 26 per cent.; 
decrease in blooms, a cent.; decrease in iron rails, 61 per cent. ; 
in open-hearth steel rails, 71 per cent.; in Bessemer steel rails, 13 per 
cent.; pigiron, 11 percent.; of all kinds of rolled iron, except rails, 
15 per cent.; cut nails, including rolled iron, 2 per cent.; open- 
hearth steel ingots, 1 per cent.; Bessemer steel ingots, 7 per cent. 
Since July, 1883, gray forge pig iron declined in price from 
18 dols. 50c. ton to 15dols. 50c.; nails from 3 dols. to 2 dols.; 
puddled bars from 2c. per pound to 1 dol. 50c.; No. 1 anthracite iron, 
21 dols. 50c. to 18 dols.; steel rails from 38 duls. to 26 dols.; best 
refined bar, 2 dols. 25c. to 1 dol. 80c.; old tee rails, 22dols. 50c. to 
17 dol. 75c. Imports of iron and steel in value last year were 
38,211,800 dols., against 48,714,297 dols. for 1883, and 68,715,689 
dols. for 1882, and 63,777,729 dols. for 1881, and 81,880,171 dols. 
for 1880—the highest imports in the history of the iron trade. In 
tons the figures are for the past five years as follows, beginni 
with 1884:—733,260 tons, 777,650 tons, 1,335,371 tons, 1,322, 
tons, and 2,112,341 tons. The im tions of pig iron last year 
were 206,381 tons; bar iron, 40, tons; tin and terne plates, 
242,123 tons; iron and steel wire rods, 145,525 tons; including all, 
733,260 tons, against 777,650 tons for 1883. The importations of 
iron ore last year were 487,820 tons, against 490,875 tons. 

The value of exports from the United States to all countries of 
domestic iron and steel and manufactures thereof last year was 
19,303,150 dols., against 22,716,040 dols. 

The production of pig iron last year in net tons was 4,589,613 
tons, against 5,146,972 tons. The Lehigh Valley pig iron region 
fell off 25 per cent.; Ohio, 17 per cent.; Western Pennsylvania, 
18 per cent.; New York, 28 per cent.; New J » 40 cent. ; 
Missouri, 42 per cent.; the Southern States, cules Missouri, a 
decline of 6 per cent. 

Eighteen States produced charcoal pig iron last year and fourteen 
States with bituminous coal and coke, and four States made 
ant ite iron. 

The — of Ressemer iron has increased within five years 
about 60 per cent. 





The decline in the production of steel rails, as compared to 
1883, was 16 per cent. In 1884, 31,357 tons of. street rails were 
sold, or 60 per cent. more than in 1883. Pennsylvania turned out 
68 per cent. of the entire steel rail production, against ee! cent, 
in 1883. Pennsylvania and Illinois made 94 per cent. all the 
rails rolled, against 80 per cent. in 1883. Bessemer steel ingots 
were made in seven States. Several of the steel rail mills are now 
making slabs. There are now forty-six er converters in 
the United States. The production of Bessemer ingots last year 
was 1,540,595 tons, or 7 per cent. less than the production of 1883. 
Cu and open hearth steel is disappearing in competition with 


e latter uctions. é 
The praiwton of nails last yea » was 7,581,379 kegs, against 
7,762,737 kegs for 1883; 5 per cent. were steel nails. 

The production of the bloomeries is steadily declining. The 
production of iron ore last year was 2,455,924 tons in Lake Superior, 
against 2,947,392 tons in 1882, the highest year. Prices have 
declined for hematite iron from 4 dols. 75c. to 4 dols. at Cleveland ; 
for Republic irons, 7 dols. 50c. to 5 dols. 75c, per ton. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 
THERE was a larger ‘Change in Birmingham to-day—Thursday— 
than last week, and the and forges present an appearance of 
more vitality. The holidays are at an end, and a rather better 
tone as to the future is a by the improved agricultural 
prospects an: e cheapness of money. 

Merchant black sheets, to 20 gauge, are ay | at £6 5s. to 
£6 10s. and upwards. Galvanising sheets are lds. to £7; 
24 gauge, £7 5s.; and 27 gauge, about £8 5s. For best qualities 
rather more money was y asked. Common sheets of 20 

ge are being by some local brokers from Middles- 

rough works at £6 15s. to £7 delivered, London. 

Enquiries on Australian and South American, Indian, and North 
American account for galvanised corrugated shi 
hand with tolerable freedom. Ordinary qualities of sheets are 
quoted £11 for 24 gauge bundled, deliv: Liverpool ; but sales 
are taking place at £10 15s. in Li . Firms who quote £11 
for 24 gauge ask £12 10s. for 26 gauge, and £13 5s. for 28 gauge. 
Ordinary qualities of 6ft., 7ft., 8ft., and 9ft. sizes, of 24 gauge, 
packed in skeleton cases, are quoted at £11 10s. f.o.b. Liverpool. 

The makers of best thin sheets and of tin plates are kept pretty 
active. Lead and terne-coated sheets figure among the descrip- 
tions which are being rolled by Crowther Bros. and Co., Stour 
Vale Works, Kidderminster. i manufacture qualities 
specially suited for bath and box-making, and also cheaper sorts 
for cotton cans and other purposes. C.C. lead sheets to 20 w.g. 
they quote £12 10s.; No. 3 ditto, £13; No. B ditto, £17; B terne, 
£18; charcoal terne, £20. C.C. lead for cotton can making, of 
24g., are quoted £13; and 26g., £14 10s. Tin-plates Crowther 
Bros. and Co. quote 22s. per box for best charcoals, 20s. for second 

"7.4 18s. 6d. for best cokes, and 16s. for common cokes. The 
2. D.C. quality are 40s. for best charcoals and 38s. for second 
qualities; while the D.C. brand is 20s. for first charcoals, and 18s. 
for seconds. 

It is gratifying to be able to announce the re-start of the basic 
works of the Staffordshire Steeland Ingot Iron Company, which have 

since the explosionin November. The repaired and new 
plant includes costly Bessemer converting and rolling machinery, and 
eight new boilers of the Lancashire . Plates, sheets, blooms, 
bars, and billets will be man’ > y= ys orders 
is a contract for steel plates, to be built into girder w 
for the ing-cross Railway extension. 

The demand for steel imported from other districts is brisk. 
Billets are offered at prices re from £4 10s. to £4 17s. 6d. 
and on to £5, and Welsh steel plating bars are £5 15s. Steel 
boiler pay nave £7 15s. to £8, while native 1olled steel hoops are 
quo’ 

Pigs are less neglected than a week ago, Northampton sorts 
are quoted 37s. 6d. upwards, Derbyshire, 40s. to 41s., and North 
Staffordshire qualities 41s. 6d. Hematites are selling 42s, 6d. to 
44s., and ree BA are quoted at 55s. to 57s. 6d. 

The continued advance in the price of tin is viewed with favour 

the metalliferous manufacturers of Birmingham, but it is not 

ht that the rise will extend to the metal market generally. 

Colliery owners in the Bilston and Tipton districts are anxious 
that the work of pumping out the mines, which has been under- 
taken by the Mines Drainage Commissioners, shall be pushed on as 
fast as possible. It was stated, h er, ata ting of the com- 
missioners in Wolverhampton on Wednesday that the levels now 
being driven could progress, for the time being, only slowly, since 
operations were dangerous to the lives of the workmen, in con- 
sequence of the weight of water that might by any incautious 
operations be let in. The powerful new steam pumps at the Moat 
Colliery are doing excellent work. 

The demand for electric light machinery continues excellent, and 
some engineers are meeting with ig J. than they can fill. 
Among these the Wolverhampton ic Engineering Com- 

y continue very busy. The orders recently booked include a 
wd accumulator for the central station of the Manchester 
Edison Company, which will pte about 500 lamp power for 
ten hours. e firm have just finished the delivery of two large 
generators for the central station of the Blackpool tramways and 
— motors for the cars. ai en ts waibate ge 

hropshire engineers, as well as those in Wolverhampton, have 
recently booked orders for tripod pumps and Bastier pumps for the 
army authorities. 

An interesting matter to machinery engineers was discussed by 
the Birmingham Town Council on Y. The question was, 
whether the waterworks committee are employing the most econo- 
mical form of engines for doing their ping. The discussion 
arose upon a proposal to erect an auxili on aes gen 
two patent steam boilers, with the necessary buildings, at an esti- 
mated cost of The expenditure was op on the 
ground that it was unnecessary. Alderman Powell Williams, in 
referring to economical pumping, had, he said, knowledge of two 
pumps that had been working for something like eight years, 
without intermission, and which were equal to shifting 2000 gal- 
lons per minute each. One of them was supplied at under £1100, 
and the other at under £800. ey did not want a cathedral 
work in, but half a dozen of them could be placed in the 
of the Council chamber. The Corporation of Newcastle had 
working with great economy in this matter for some years. The 
chairman of the committee denied that they had new 
inventions. Within ten years the committee had doubled the 
amount of water pumped to the same level at the same cost. The 
an declined for the present to sanction the buying of new 
P 


t. 
The ‘‘ sidemen” in the cable chain trade have this week turned 
out on strike over a return to the 1s. 9d. price-list, but the dispute 
is not likely to last very long, for it has occurred at a time when 
work is particularly short. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—During the past week business has only been 
partially resumed after the holidays, many of the ironworks and 
collieries had not again got into ae until Wednesday, 
and there was not much doing at either the iron or the 
markets held at Manchester on Tuesday. 
buying beyond hand-to-mouth requirements is still 
in abeyance, and it is only at very low figures that orders of any 
weight are given out, whilst in the coal trade the usual summer 
quieting down of the demand, coupled with the collapse of the 





Yorkshire strike, is naturally tending to weaken the market, and 
sellers are showing more disposition to meet buyers with some con- 
cession, ay when there is a chance of moving away anything 
like quantities, 

At the Manchester iron market on Tuesday there was a moderate 
attendance and there were some inquiries, but they were mostly at 
figures so low that makers do not care to entertain them, and the 
actual business done was only small. Lancashire pig iron " 
although they are open to accept 39s. for forge and 39s. 6d. for 
foundry, less 2}, delivered equal to Manchester, are,still undersold, 
and any business they are able to do is confined almost solely to 
small occasional sales to special customers. In district brands 

rices are no lower than the minimum rates which were 
Cas taken prior to the holidays, but makers who hold to their 
quoted rates are still practically out of the market, and when 
business of any weight is done the prices got do not average more 
than about 38s. to 38s, 6d. for forge and 39s, to 39s, 6d. for 
foundry, less 24, delivered equal to ester, although for one 
or two Li hire brands makers hold out for 1s. to 2s. per ton 
above these figures, and seem determined to go on either stocking 
or reducing the output rather than come down to the prices at 
which business at present seems 1" d to be pi le. In 
Middlesbrough iron the best brands of foundry are to be got at 
about 41s. 10d. net cash delivered equal to Manchester. 

Hematites continue to be offered at hag Pang figures, and there 
are yey ey ng which for lo fea | ike quantities could be 
——_ about 51s. 6d. to 52s, per ton, loss 24, delivered into this 

For manufactured iron there is still only a poor demand, and in 
some cases there is a tion to come a little below late quoted 
rates to secure orders. e average quoted price for good quali- 
ties of Lancashire and North Staffordshire bars delivéred into the 
Manchester district remains at £5 7s. 6d. ton, but buyers with 
good orders to give out have not much ditialty in yeas them 
at £5 5s. Hoops can be got at £5 15s, to £5 17s. 6d., and good 
qualities of sheets at £6 17s. tid. to £7 per ton. 

Ironfounders report orders being given out from hand to mouth, 
which in some cases keep them fairly well employed, but to secure 
them prices have to be cut down to the lowest ble point. As 
an illustration of the low prices now ruling, I may mention that 
ordinary sections of cast iron pipes, lined, and with turned ends, 
can be got at about £4 5s. to £4 7s. 6d. per ton delivered into this 
district ; cast iron girders at £4 15s. to £5; and ordinary builders’ 
castings at £6 to £6 10s. per ton. 

Messrs. Hetherington and Co., of Manchester, have made an 
important step in developing the application of the milling tool in 
the place of the planing machine. Mr. Claude Carter, the manager 
of their works, has designed a special machine for milling at one 
setting the whole of the surfaces on a mule headstock that requi 
to be machined. This machine carries seven cutter heads set in 
various positions to meet the requirements of the work to be done, 
and thirteen separate surfaces are operated upon at the one 
setting. In general construction this tool resembles © panies 
machine, having a bed table with standards and cross slides, on 
which are mounted the cutter heads. Each cutter headstock is 
driven independently by belting from a single countershaft in the 
rear of the standards, and allowance is made for c! ing positions 
to meet any variations in the construction of the mule headstocks. 
The table is fitted with differential feed motion regulated by a 
hand wheel, which, turned in one direction, gives the slow speed 
for cutting, and reversed, the quick return motion. The traverse 
of the machine can be arrested in any position either auto- 
matically or by hand. By this machine the milling of the thirteen 
faces on a mule headstock can be effected in the space of an hour ; 
whilst with an ordinary planing machine, which would require four 
separate settings, the work would occupy about three days. 

the coal trade business is quie' down; with the warmer 
weather house fire coals are nat ly in less demand, and common 
round coals still meet with a very slow sale for iro: i 
steam purposes, while engine of fuel continue in only 
indifferent demand. There has been no special reduction in prices 
this month beyond a slight giving way here and there where quoted 
rates have been above the current vale prices in the market, but 
there is a want of firmness generally to the extent that where 
sales of any weight can be effected there is no very rigid adherence 
to list rates. At the pit-mouth prices average about as under :— 
Best coal, 8s. 6d.; seconds, 7s.; common house fire coals, 5s. 6d. to 
6s.; steam and forge coals, 5s. to 5s. 6d.; » 48. 3d. to 4s, 9d.; 
good slack, 3s. 6d. to 4s.; and common sorts, 2s, 9d. to 3s, per ton. 

In the shipping trade there has been a moderate business doing, 
and in some cases eellers show a disposition to stiffen upon the low 
figures that have recently been taken. Ido not, however, hear 
that any better prices are really obtainable ; some inferior qualities 
of steam coal are to be got at as low as 6s. 6d., and good ordinary 
qualities do not average more than 6s. 9d. to 7s. per ton, delivered 
at the high level, Liverpool, or the Garston Docks. 

Barrow.—The season which has followed the holidays has not 
been fruitful of much new business, The demand for all kinds 
of Bessemer iron is quiet, and less than an ordi weight of 
metal has changed hands during the week. There is less disposi- 
tion than ever in the direction of forward sales, although prices 
remain at the low of 43s. 6d. per ton net at makers’ works 
for mixed Bessemer iron oo a with 1s, in 
advance of this figure for deliveries forward. Stocks are 
still heavy, and the deliveries during the past fortnight 
have been so restricted that it is expected the next return 
will show stocks in hand to have increased. The value 
of fi qualities is steadily maintained at from 42s. to 
42s. 6d. per ton net. Stocks are large also of steel goods, 
and it is not expected there will be any reduction in these, 
as not only is the demand for sections very quiet, 
but the request for steel in stock of all kinds of weights and - 
fication is yma limited. Prices, however, have not 
materially distur rom the position held for so many months, 
and at the present time there is quite as much of a disposition on 
the part of makers to prevent a further reduction in values, as 
there is an evident intention on the part of buyers to restrict their 
business within the narrowest limits. Shipbuilders are expecting 
some new contracts, although the inquiry is very much restricted 
and the competition is keen. i however, are fairly 
employed, especially in the marine department, where overtime 
is being worked. Ironfounders are suffering from a scarcity of 
orders, and boiler-makers and others engaged in the general 








to Ot SS SERS OHO depression. Coal and coke in 
ai 


quiet demani firm rates, Shipping is exceedingly quiet in 
tone and freights are low. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE prices of hematites and irons are at present noteworthy. 
They are now lower than the quotations which excited so much 
attention prior to the American boomin 1879. Hematites, Nos. 1, 
2. and 3, are at 51s. per ton, and common forge irons are from 37s. 
to 40s. These quotations are fully or ton lower than at the 
corresponding period of last year. In the West Riding, outof a 
total of a furnaces, only seventeen are in blast ; and light 
as is the e of pig iron in the district, there seems no p: ility 
of an early improvement. 

Yorkshire firms—notably those of the Sheffield district—will be 
well represented at the Antwerp Exhibition. Included in the 
exhibitors are Messrs. William J and Sons, who show their 
steel castings for ships, models of rudders, and other marine appli- 
ances. Messrs. J. Grayson, Lowood and Co., of Attercliffe-road, 
Sheffield, send specimens of silica bricks for heats for use in 
furnaces, ground ganister for the Bessemer process and the lining 
of sea A cupolas and other furnaces, and steel moulders’ com- 

or making moulds for Bessemer, Siemens, or crucible 

















JUNE 5, 1885. 





THE ENGINEER. 


449 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
TuE outlook of the Cleveland pig iron trade is 
we, At the anes held at 
y last, m ts were 
‘ering No. perky yey 6d. per ton for 


a 


& 


garnock, the total number in operation remains at 
ninety-two, ninety-five twelve monthsago. 
The week’s tion to the stock of Scotch pigs in 


900 tons. 


and Co.’s Glasgow stores is about | 8 


was done in the warrant market on 
Friday at 41s. 5d. cash, and Z Monday y dos 


prompt delivery, which is 3d. per ton less than | tations were 41s. 4d. to d., a f 

were to accept & week ago. Never- | improvement A. 3. BL on Ta y to 41s, Of 

buyers hold back from purchasing even at | On Wednesday the market declined from 41s 

that figure, and scarcely any sales have recently | to 41s. 34d. cash. To-da ee ee 
been made for immediate delivery. Certain con- | an improvement to 41s. 
sumers show a disposition to buy forward as far | The current values of makers’ iron are:—Gart- 
as to the end of the year, and to such merchants | sherrie, f.o.b, at Glasgow, per ton, No. 1, 
are selling at 33s. per ton. Makers are not, as a | 49s. 6d.; No. 3, 45s. 6d.; Coltness and loan, 
rule, in urgent need of orders, and therefore | eac each 50s. 6d. and 49s, 6d.; Summerlee, 4 
maintain their prices. For No, 3 g.m.b. they still and 45s, 6d.; Calder, 52s, and 45s, yon 
quote 33s, 6d. to 34s. per ton. Forge iron is not 47s, 6d. and 458. 6d.;, Clyde, 46s. 6d. and 42s, 6d.; 
quite so scarce as it was. Merchants ask the | Monkland, 42s, 40s.; Quarter, 41s, 6d. and 
same as for No. 3, viz., 32s, 6d. per ton. Makers | 39s. 6d.; Govan, at Broomielaw, 42s, and 40s.; 


Finished ironworks are fairly well employed, 
n as the 


ge in the stock of pig 
Co.’s Middlesbrough 


50,242 tons, being a reduction during May of 
580 tons, At Glasgow their stock is 597,673 Gen, 
— increase of 2676 tons in the same 


One of the most aienet features as’ 
the Cleveland pig iron trade is the diminution 
joe ports. The ship- 
ments os are up to the average, but during 
May only half the usual quantity was sent 
abroad. The r — items were as Siow: 
—To Sooteat, 2 tons; to Germany, 
3 to 1 tons ; to olay ror 
: ly to Norway and Sweden, 3511 tons. 
During the first five months of the year 330,920 
tons of pig iron were eons © from the Tees, 
pe, So about 53,000 tons less than in the corre- 
— of 1884, 


orthcoming. 
Dixon and Co. Bescon 26 geape peg le last, 
and have now ba one ship and four ny 
smacks in hand. ey have in their employment 
only 200 hands, as against 1000 a mont! - 
Three years ago 2300 men were employed at t' 


Will the great strike, or at or whatever 
may be the | ied name for what has just 
occurred in America, affect the trade of the 
North of England? That is the question which 
is at present in the mouths of all manufacturers 
and a and which no one seems able to 


heend Scotch pig iron has been 
enter the United States from the North of 

land. Yet, notwithstanding prohibitive 
du’ American trade appears to be as little 
prosperous as is that of their Transatlantic com- 
petitors. If the strike were to last several 
months, it is just possible that prices would rise 


ul 


so high as to enable British iron to flow westward 
once nay a But this is scarcel eve The 
differences between employers ee will 
surely be adjusted before it comes to t 
meanwhile American consumers of 

forced to wait for many things till the conclusion 
of the strike, will probably elect to e con- 


t for all. 

Should the employers prevail and establish the 

much lower rates of wages they seek, it will give 

them an enormous advantage inch cheapening 

duction. English ironmaste: be com: 

in self-defence to follow ak = once again 

lower wages all round. 

St. Petersburg S coe pe ea dinndvanage 
ering serious disadvan 

py A ge new regulations a a = 

use the canal just completed instead e 

of Cronstadt. The h is so narrow thet it 


with difficulty that two vessels can pass in 
fn teers are only about twenty-five loading 


berths, if room be allowed for lighters. There 
are no facilities for 3 and if anchors are 
let go, the water being low, there is t risk 


that the projecting flukes will find their way 
through the bottom of a neighbouring vessel. No 
houses or barracks for labourers having been built, 
the latter have to come by train from St. Petersburg 
phi cg ee ee va yd 
wo daily in loading unloading. 
sequence of these and other defective ti 
— shipowners must now reckon le 
cost and nearly double detention as compared 
with what they have been accustomed to at 
Cronstadt. There is also considerable risk of 
— Pad want of eS ane “7 
since the peror’s yacht, wing ’ 
stuck on the bottom and blocked the whole canal. 


No less thirty were at her, and 
although tulip puseeded in ° getting her 
off, it was only with the loss of her pat 


time — = these troubles will no doubt be 
hile shipowners would do 
Tallte ctl tree altegetier. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE iron market was much de} at the 
end of last week, in consequence of some holders 
having determined to get rid of their warrants. 
When the market ba on Monday, warrants 
were quoted at 41s. cash, but there was more 
animation, and a slight improvement on some 
pos <em days. | ate shipments ee 
fi gy a as com! 
9130 in the ding week, and 107 in 
}- Ban hag ag ye 
was anda amoun' 
to Germany, but the quantities sent elsewhere 
were pose Sey = nowy 4 small, In the course of the 
has gone out of blast at Eglinton, 
oy os an additional one was lighted at Glen’ 








Shotts, at Leith, 50s. and 49s. 6d.; Carron, at 
Grangemouth, 52s, 6d. and 478.; Kinneil, at 
oe 43s, 6d. and 42s, 6d.; Glengarnock, at 
47s. 6d. soe nage 6d.; ; Eglinton, 42s. 3d. 
and 39s.; aud 300; Delmellington, 44s, 9d. and 41s. 6d. 

The past ce yr shipments of iron and steel 
manufactures from = ow included five locomo- 
tives for Bombay, val at dere 500; machinery 
worth £3500; de oom machines, £1000 ; steel 

| £7500; and general iron manufactures, 

For rough coals the inquiry is not at all good. 
The fine weather is reducing the inquiry for 
household sorts of all descriptions, Fine steam 
coals are in steady demand at firm rates, upon 
which, however, no improvement can be quoted. 
The week’s shipment of coals embraced, es 
some other quantities of less importance, 19,099 
tons at Glasgow General Terminus, and 8909 at 
the Queen’s Docks, 1493 at Greenock, 1784 at 
am 7672 -” Troon, Ly at Ayr, — 15, ~> at 

rangemout! During the past month the ship- 
ments at Burntisland have been the largest on 
record, amounting to 77,374 tons, as com 
with 62,336 in the cor mding month of last 
year. The prices in Fife Raee remained without 
alteration in May, ranging from 6s. 3d. to 6s. 9d. 
f.o.b. at Burntisland, 9d. more at Tayport, and 
3d. Jess at Charleston. All the collieries are now 
working full time, there being a very good conti- 
nental trade, and especially with the Russian 
ports. The e stocks at the collieries, which 
accumulated while trade was dull, are now being 
much reduced, 

The miners in Fife are agitating, in common 
with those of the west-country, for an advance of 
wages. The amount of business being done is 
certainly an —_ justification of the demand, 
but ae great difficulty with the employers is that 
__ have not been able to raise the prices of 

coals, Great efforts at organisation are being 
made by the leaders of the men in the different 
mining districts, but they will not likely have 
much effect so long as coals are so plentiful as at 
resent. 
" bay Mining Institute of fe es a tae 4 
a few evenings ago ow, when Mr. 
B. Dizon, the ao edneied that an appeal 
made to = 7 = coal and gpm for : 
guarantee fund for a proposed exhibition o 
mining machinery and appliances had met with a 
gratifying measure of success, 

In the course of the past month twenty-three 
vessels with an aggregate tonnage of 18,927 were 
launched from the Clyde shi: erent, as compared 
ce twenty-eight vessels and 28,570 tons in May, 

884. The new tonnage p in the water 
dur the first five months of the year has been 
78 tons, against 116,070 in the same period of 
last year, and 149,969 up till the end of May, 
1883, The proportion of sailing vessels being 
built to steamers has been eons the increase, 
and the average size of the new ships is very much 
less than it was a yearago. The tonnage pre- 
sently in hand is not much over half what it was 
at the beginning of June last year. There are, 
however, a few inquiries being made for addi. 
tional tonnage for abroad, and it is hoped that 
some of it may come to the Clyde. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade is in a satisfactory condition, 
and if the Whitsuntide holidays had not inter- 
fered with output and despatch, I should have 
been able to record even a more favourable con- 
dition, and a total output little inferior to the 
high one of a fortnight ago. 

As it is, Cardiff last week sent away 130,000 
tons, though many offices were closed up to Wed- 
nesday ; ; Swansea, 37,834 tons, and re 
Mon., 36,452 tons, The clearances of patent fue 
from the district were quite up to the average, 
Cardiff alone sending away 2500 tons. 

Prices are well maintained for all classes of coal, 
in ten an el » being a little easier than it 


the 5s, ton quotation which has existed so 
long. is jer to the largely increased output 
of coal, and in consequence more small is thrown 
on the market, 

I noted last week the enormous coal trains at 
the Roath sidings and their rapid clearance. In 

comparison with this isa case at Wrex- 
SR 
80 on the si a t a nest 
in the coal, and this with its young freight was 
discovered when the train eventually above: 
Sora he tl oe ek mo pg Ba 
pit to docks, an e prospect of a s usier 
trade, in steam coals at least, is assured. 

In the an se of pig iron Swansea shows well, 
nearly 5000 tons having come to hand last week. 
Swansea trade generally is good, and if the 
oz — continue its energetic = Pen 

ow even & more us 
has done. Critics whe ase wall conversant 
with their business say that the chief thing _— 
wanted is a good backwater for the Prince of 
Wales Dock. 
A portion of the Rhondda and Swansea Bay 


coalowners are not quite so fixed to | 6398. 


large | Railway, from Port Talbot to Pontrhydyfen, io 


just been inspected by Colonel Rich, and as soon 

ge age yom fred this will be opened 

‘or and passengers, e ro 8 
and allt Goh compere with thetech te the 
t, The passenger carriages are built by 





Brown, Marshall, ont of Birmingham ; loco- 
motive engines by 
chester ; = the wagons and trucks by the 
wansea Wagon Company. I am a bly hear 
that the Poe poy is now secured for 
which will connect this line with fi the Rhondda, 
The tunnel ee 8 the Neath river may possibly 
be delayed a while. 

I note that the well-known steam coal collieries, 
Tyla Coch and Nantderris, with F aaye Be — = to 
the hammer in a few days; also the 
Rhondda Mountain Colliery 2 the ples 
tridice for the Tyla Coch,» sera perder 
on the Taff, and is only twenty miles from 
Cardiff. The Aberghorki vein is in good repute 
for locomotives. 

The iron world is still rather quiet. A mode- 
rate business is being done with Canada and 
India. About 6000 tons of rails were shipped 
last week, the A eg oe pee ay being Canada 
and Africa. leading works, Cyfarthta, Dow- 
lais, Rhymney, Tredegar, Ebbw Vale, and 
Blaenavon are doing better of late, and in the 
Swansea district the iron trade is regarded as 
sound and promising. Steel rails are now Loy 
as low as they can be made with any regard to 
worth, and generally the Welsh steel rail, plate, 
and bar can hold their own either in price or 
quality. 

Some failures are prognosticated in the tin- 
plate trade, and one or two small works are 
closing if not actually closed. 

Pontnewydd and Avondale are closed tempor- 
arily—only, I hope—and 350 hands are idle. 

Makers have been lessening make of late, and 
the result has given more firmness to prices, It 
is thought that any change the next few weeks 
will be for the better. asters, which are well 
sought after, are much firmer, and high-class 
plates are quoted at better figures. 1300 tons of 
plates went to Baltimore last week, and a small 
cargo for Bilbao. The men of Rhiwderin are now 
out, and the Monmouthshire workmen have 
agreed to pay 1s. per man and 6d. per boy during 
the strike. 

The demand upon the Dowlais Iron Company 
for coal has been so great of late that strenuous 
efforts have been necessitated to increase output. 
Mr. H. Martin has been equal to the occasion, 
and I am glad to hear that Bedlinog is now doing 
its work, The u t is also utilised, and the 
four-feet seam at length turns out well. 

The future of the Bute Docks is just now on 
the carpet. I shall note it fully in a short time. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 





*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of Tue ENGINEER at which 
the Specification they require is Py to, instead of 
giving the proper number of t he Specification. The 

made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, na of og to those pages and 
finding the number of the 


Applications for Letters Patent. 

** When been have been ‘ communicated,” the 
“name and address of the communicating party are 
printed in italics. 
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6877. Guarps for Winpina Macurnes, W. J. Gamble, 

Belfast. 


78. WaTER-CLosEtTs, H. W. Buchan, Edinburgh. 

6379. SHEDDING Motions, &c., for Looms, C. Catlow, 
Halifax. 

6380. Steam GENERATOR and Brick ARcH SuBsTITUTE, 
A. Johnstone, Edinburgh 

6381. CONTROLLING the FLow of Liquips in REFRIGER- 
ATING Macuines, F. N. Mackay, Liv: 

6882. CUTTING or SLicinc Breap, &c., J. Twyerould, 
Manchester. 

“> nee for Curiinc Grass, &c., G. Tankard, 





6384. INTERNALLY StTopreRED Borries, D. Rylands, 
near ley. 

6885. ADMIXING FERRO-MANGANESE with Sree, &c., 
J. Riley, Glasgow. 

6386. Licutinc, &c., Gas Lamps AUTOMATICALLY, J. J. 
Butcher and J. H. Wiister, ony een gee 

6387. STEAM Boers, 1. Pimblott, Live: 

6388. Mgasurinc Grain, F. Frazier as A. Arnault, 


6389. Rosz Turninec and Sxapine, G. W. Budd, 
London. 


6390. Sizinc, &c., Wa W. G. Bywater and T. B. 
Beanland, Leeds,” — 


6391. Scoring at Lawn Tennis, &c., H. J. H. Thomas, 
London. 

6392, Dynamo-ELEcTRIC Macuines, G. C. Fricker, 
Putney. 

6393. WEavine Looms, R. Blake, Glasgow. 

6394. Pyeumatic Davin Macuings, J. Dick, Se: 

6395. Fotpine Wire Mattresses, H. J. Allison.—( 
H. Hard, U.S.) 

6396. SuppLyinG Borters with Water, H. J. Allison. 
—(W. H. Rushforth, U.S.) 

6397. CasH and Parcet TRaNsMIssION APPARATUS for 

n.—{/. A. Watson, G. W. Field, 

P. Cook, C, Hazeltine,and W. H. 


Consecutive NuMBERING Macuine, H. 

Allison.—(J. H. Reinhardt and G. Schmalzried, U. 8) 

6399. SHarr Levet and A.ioneErs, H. J. Allison.— 
Espenschied, U.8.) 

6400. VELOCIPEDES, H, J. Allison.—(H. C. Willis and 
om W. Stearns, U.S.) 

. Burron-HOLE ATTACHMENTS for Sewine Ma- 

an J. K. Harris, London. 

6402. VaLvE Mecuanism for Duriex Sream Pomps, 
J. R. Maxwell, London. 

6403. BorrLe Stoppers, C. B. Peacock and C. Hamil- 
ton, London. 

6404. OpTaininc SutpHur from Furnace Gasgs, E. 
Hinisch and M. Schrueder, London. 

6405. Optarnine Liquip ANHYDROUS SULPHUROUS ACID 
—_ Furnace Gases, E, Hanisch and M. schroeder, 

on. 

6406. Motors for Tram-cars, &c., T. Charlton and J. 
Wright, London. 

6407. PortaBLe Heatina Apparatus, &c., T. Sutton, 
London. 

- = mM Enorne Governors, &c., M. R. Moore, 

mdon. 

6409. Drivive Gear, J. Snelling, London. 

6410. CanpLesticks, W. H. Bulpitt, 

= Nuts on Screw Botts . Smith, 


412. Wearuen Guarps for Doors, ne H. Whiteley, 
lax. 
6413. Fzep Pumps for Steam Borxers, A. F. Link.— 
|. Mennesson, France.) 
6414. Porous Bopies for Fiuterina, &c., A. Breuer, 
on. 


6415. ORNAMENTING WaRP MACHINE Maps Lack with 
INSEL THREaDs, A. L. Caporn and H, 
Smithurst, London. 





~~ | 


6416, Drepoinc Apparatus, A. B. DB. Seven, bat vg 
6417. gig bo ge fe nee tn aaa 


ane e Lamar and 0 


K. B. Smith, London. 
PERATING Mecuanism for Looms, 


E iW. 
6421. Extincrzurs, J. 8) 
6422. Compounp Enoines, W. Y. and P. Fer- 


guson, Glasgow. 

6423. Macnines for Cieaninc Surps’ Bottoms, H. 
Arentz, London. 

6424. Winp and Weatuer Inpicators, EK. H. Harling, 


6425. HinDERING INCORRUPTIBLE any Organic, &e., 
Suxnstances, C. L. Bachelerie, 
6426, Breand Baxi Cocks, E. Knigh’ it, London. 
6427. Cash Recisters, H. J. Haddan.—{C. H, Maltby, 
ose G: R isteRs, H. J. Haddan. 
asa Rea ‘J. Ritty, 
eerie States.) - “ 
. Inon Sponce, &c., W. R. Lake.—(C. J. Bames, 
<*Onised States tes.) 
6430. Iron Sponaz, &c., W. R. Lake.—(C. J. Eames, 
United States. 
6431. Inon Sponce, &c., W. R. Lake.—(C. J. Eames, 
United States. 
=> Sugar, W. R. Lake.—({F. 0. Matthiessen, United 


6433. Corrine out the Sores of Boots, d&c., W. R. 
Lake.—(/. J. Breach, United States. 

6434. GOVERNING SreaM, &c., Enxcines, R. Rackham, 
London. 

6435. Steam Sreerinoc, &c., Gear, A. J. Maginnis 
London, 

6436. Water Laip Rorgs, &c., H. W. Hall, London. 

6437. Penwirers, R. C. Annand, London. 

oo Hypravu.ic Presses, 8. Pitt.—4D. C. Maye, 
‘anada, 

6439. Metat Ris, J. Ellis, London, 

6440. Hanoer for GaRMxnts, A. R. Smith, London. 


27th May, 1885. 


6441. Pavine of Streets, C. F. Foster, London. 

6442, Gas Motor pay hy d. ¥. Mk Bond, Londen, Hockley. 

6443, Tea and Corree 

6444. RoLiine MILLs, L yt 

6445. AppLyine Etectric Currents to Ripers of 
Ve.ocipepes, 8. Moody, 

6446. Pumps, J. Grantham, Bl; 

6447. EpucaTIonaL APPLIANCES, J. F. Wilson, 
Liscard. 


6448. Gas Encines, J. E. Rogers, Smethwick. 
6449. Rotary Enoines, &c., J. and D. Paterson, 


burgh. 
ee Lamps, &c., J. Rayner, New 
uae Sprinos, E. 2 Pass.—{Za Sociéte anon: 
d@’ Etudes Mecaniques, mo — 
6452. TyPE Waren, F F. Nr Cookson, London. 
6453. TREaTING and Dryinec ioeanes, W. Grimshaw, 
London. 
6454. a G. J. Hills, London. 
6455. Steam Enoryes, A. 8. d, London. 
646. 1 ag Tennis and such-like Rackets, A. Foster, 
on. 
6457. Hypravutic Enoines, J. F. Blennerhasset, 
London. 


6458. Buretre for Reoutatine, &. oy the Fiow of 
BE ge L. A. Groth.—(J. Wallensteiner, Germany.) 
59. Purtryinc Water, &c., F. R. Conder, London. 
o400. Orncuip CuarcoaL, W. Griffith, East Dulwich. 
6461. Bars used in the Game of Cricket, E. Altman, 


ion. 

6462. Fexpinc Stzam Enorngs, F. Carré, London. 
6463. Mou.ps, J. G. Sowerby, London. 

oe. gained Cuarrs and Sieepers, W. J. Chant, 


-—-. bag pr ~ mea G. H. Haywood and G. 
6466. lay a J. Haddan.—(J. W. Brightman, 
tes. 


United 
6467. Sart, H. J. Haddan.—_(W. M. Spence, U.S.) 
— —* or Lips“for Pursss, &c., F. 
6469. Looms, J. Roberts, London. 
6470. Hotpinc Execrric Incanpescent Lamps, O. 
6471. Dyzma Corron in Hanks, A. M. Clark.—{J. F. 
B. Berrubé, France.) 
oe ae - Protectors, R. G. Turner, Massachu- 
6478. GENERATING MorIvE Powrr, H. H. Lake.—{Zz. 
Friedrich, Austria.) 
6474. Srurrinc-Boxes, &c., G. W. Manuel and R. Mar- 


, London, 
~~ — for As, Dust, &c., SHoots, J. Attridge, 


on. 
28th May, 1885. 
6476. ReGIsTERING NuMBER of PassENGERs, P. Ogden, 
Manches 


iter. 
~~ By Feepinc Bortties, H. A. Costerton, 
6478. Gas-BURNERS for Heatina, &c., J. Wainwright, 
Manchester. 


6479. Carnpinc Fisres, G. Goldthorp, en Sees. 
6480. VaLve Motion, A. 1 tupor, Lapton. 
6481. HaMMERLEss, UNS, . Green, Chei- 


en tr a ey eal 


Manch 

6483. Drivine Betts, M. Booth, Hyde. 

6484, io, &c., HoLgs in LEaTHER, é&c., C. H. and 
F. J. " Leicester. 

6480, ag &e., TELEGRAPH Cases, A. Jamieson, 


6486. LLs for Rotuinc CoLturery Raitroap, &c., 
Ratts or Bars, F. J. P. Cheesbrough.—(H. Dieckmann, 


Germany. 

6487. Tearueene, W. P. Thomp —(K. 3. Dembinski, 
Belgium.}—l4th March, 1885. 

6488... InpUCTION Coms, W. P. Thompson.—(X. 
Dembinski, Belgium.)—14th March, 1885. 

6489. Sprine for VeLociPepes, A. Peddie, London. 

6490. Meat Disues, E. Faram, Stoke-on-Trent. 

6491. ELastic Sprine — and CoupPiine-Box, J. 
Greenhalgh, Hyde. 

6492. PressuRE GAUGES, te., T. Thorp, Whitefield. 

6493. Dryine Ma_t, &c., J. Milne, ie, G 

6494, — for BICYCLES, TRICYCLEs, &&., ‘E. Nunan, 


6495. _ On, &c., from Fis, T. F. Veasey, 
London. 


6496. Ruppers for Boars, J. 8. Waite, Twickenham. 

6497. Conveyance, &c., of Hear and Oop, W. 
Hutchinson, Londen. ; 

6498. Surrace Conpensers, W. and G. Lawrence, 


on. 

6499. Steam Enoines, W. ey London. 

= Roeay on | Stoves, J. C. Mewburn.—(J. 4. 
6501. ScARF-HOLDER, J. H. Baseley, London. 

6502. Stup for CotLars, Currs, &c., A. G. de Tejada, 


6508. Scratch Brusues for JEWELLERS, J. Masters, 
Londo 


mn. 
a for Hats, M. A. Ripperger.—(—. Hulfols, 


6505. Waren Fitters, R. R. Kelly and A. C. L. Weigel, 
London. 


6506. Link Motion, A. D. Bryce-Do' , London. 

6507. Sarety Door Bott, A. oire, London. 

6508. Varyino, &c., the Acrion of Gas Governors, W, 
E. Price, London. 

6509. WATERPROOFING, &c., Liven and other Fasrics, 
Rorgs, Hosr, &., H. H. Lake.—({A. Sandron, 
Belgium.) 

6510. Decornatep Grass, J. ¥Y. Johnson.—({W. Hirsch, 
Germany. 

‘> ~ are ence: 


on, 
6512. Canrripos Cases, A. Parkes, London. 





o-minimal: Cl LO 


Seneca 
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29th May, 1885. 
6518. 8. Torrepo, A. P. Sharp, Dublia. 
6514. Boors and Sen Pe eannene ae. Under- 
wood, Leicester. 


6517. Exptostve-Prosecti_es, W. Kennish, Halifax. 
6518. Drivine the Cytinpers of Carpinc Enarngs, J. 


otk Boe f 

. Burnine Tar, &c., for Heatinc Purposes, J. 
lor and A. and C. Stewart, @ . 

= Waeet Brake, J. Taylor J. Brookwell, 


6521. Lock Bricks, T. be at London. 

6522. Stream Bor.ers, ey , Gainsborough. 
+ = D&érine one ty } An J. McEdward, Aber- 
een 


6524. Hypro-prevmatic Motors, R. C. Sayer, New- 
port, Mon. 
6525. — for Lazets, &c., H. Ryland, Bir- 


6526. Gen Povcues, H. J. Bovill, Chiswick, and 
J. A. Broder, London. 

- Bastine Meat, W. J. Fowler, Reading. 

6528. Wasuine Macuines, 8. A. Sismey, Baten. 

6529. Execrric Tiwepieces, W. P. Thompson.—{F. 
Baumann, Switzerland.)—l4th April, 1885. 

6530. oo Tozacco, J. Garside and F. Evans, 


Liv 
= Sus and TUREEN Covers, B. T. Norton, Chis- 


ick. 
6532, Putters for Transmirtinc Power, B. C. Tilgh- 
man and G. Richards, London. 
6533. SHarr Coupiines, B. C. Ti 
653%. SELF-acTING REPEATING 
eg London. 
. Drawine Corks from Wrixe Borrues, W. Gard- 
ae Tynemouth. 
536. Les and Stoppers, W. Heatley and G. 
Hutchins, London. 
7. Fuum Reoutator, W. A. Cumby and W. J. 
Sawyer, London. 
ao | orn, for Soirrarres, &c., L. Schneider, 
01 
6539. TEa-ROLLING Macurinery, J. C. Kinmond and 
J. Richardson, London. 
6540. .CaRPET-CLEANING Apparatus, J. P. and A. 


hman, London. 
AGAZINE Guns, B. 


London. 

OTTLED Tans for Worstep Coatinos, &c., J. 
Dawson, London. 

6542. Croan and Asx Tray Pan, W. Buttery, London. 

6543. EMENT MoveMeNts for Crocs, &c., E. P. 
Alexander.—{Japy, Bros., and Co., France.) 

6544. Fasteners for GLOVES, Boots, &c., H. G. Carew, 


ion, 
6545. Propucine Nirrare of Ammonia, A. Favier, 
Paris. 


6546. PEncrL-SHARPENING Macuryes, A. J. Boult.—( WW. 
H. Lamson, U.S. 

6547. Rai Jomts, J. Kellow, London. 

6548, Box for CONSECUTIVELY NuMBERED Tickets, J. 
M. Black, London. 
_— Macurxg, H. J. Haddan.—{F. A. 

6550, Bearrnas, L. Budini, London. 

6551. Criss, J. Batley, London. 

6552. Sicut Exrevators for Frre-arms, H. P. Miller, 


6553. Looms, M. A. Furbush, C. H. Knowlto: d B. 
F. se London. " estes 
6554. TELEPHONIc Crrcorrs, 8. P. Thom: London, 
pg Votraic Batreriss, T. J. Jones, London, 
6556. PexHoipers, E. C. Burrows, Brooklyn, U. 
6557. Susprnpine Devices, H. H. Lake.—(C. T. — 
an" States.) 
a and Bepprnc, H. H. Lake.—{@. 
oa D oi Was AN 
RYING WASTE Fisu, or other M. 
J. 8, and J. Edwards, Londen.” — 
6560. Currine Soap, J. A. Cross, London. 
6561. CarTRIDGE —. FP. Bolton, London. 
Dissociatinc Nevutrat Farry Bopres by Heat 
C. D, Abel.—{L. Hugues, France.) ‘ ‘ 


30th May, 1885. 
6563. Pontaste Navat Tetecrapus, J. G. Lorrain, 
6564. Paper Box Macurvery, J. W. ‘Gill, Birming- 
6565. Gas Moron Enaix G. W. Weatherhogg, 
Swinderby. i 
6566. Automatic CoupLines, H. 8. Stewart, West- 
minster. 
6567. Fastenines for Stay-susks, F. R. Baker, Bir- 
6568. aRY Brusues, A. Macfarlane and D. Craig, 
6569. Gasew Birxp Corp, &c., W. H. St. Aubin, 


6570. Gas Lamps, R. H. Best, ‘ham. 

6571. CLay Bats, W. E. Maddock, W: ton. 

6572. Strprvc Fiee-crate for me dy Borers, &c., 
H. Montgomerie, Hendon, Sunderlan: 

6573. Srzam Borers, T. Tomlinson, Susderland. 

6574. Cases for SupPREssING TELEGRAPHIC INDUCTION, 

, R. Tamine, Liv. 
6575. ATTACHING Raits to Meratiic SLEEPERS, W. P. 
pson.—{L. Delettrez, France. 

76. sy Movers, G. E. Montagnon, London. 
pty om and Ustockine Comprnation, M. A. 


ton, 
Nicotrye Consumine Pips, G. H. H. Fuller and 
a. —— P 
UBLE Lock Tixzs for W. &c., J. D. Denn: 
= + ALLS, y, 


6580. Heat Hastexens or Roastinc Screens, J. 
esa | teeny Billingham, 
CAVATORS, J. London. 
= Derectinc CounTErFE!IT Corn, A. Harris, London. 
6583. Trpop Stanps for PHoToGRaPHIC, &c., PURPOSES, 
oss. iM — 
ECHANICALLY - ACTUATED Prawn FPF. E. P. 
Ehrlich, London. ad 
6585.. MECHANICAL Musica Instruments, F. E. P. 
Ehrlich, London. 
6586. SPRING Scares, E. Ubrig, London. 
6587. Szeparativc Liquips from Sotm Matrers, W. 
Macnab, London. 
6588. FLEXIBLE Suarrs, H. Walley and T. Gare, 


6589. RoasTinc Corrse, &c., H. meee, & London. 
6590. SHawis, &c., J. T. A) y> 
6591. — and ExPLosive PRoJEcTILEs, .H. 8. Maxim, 


a Acrearnsa Suurrte Guarps, F. Waterhouse, 


6593. TreaTinc Fipres, Yarns, &c., C. D. Abel.— 
(J. 0. Obermaier, Germany.) ee j 
6594, —— Freres for Sprvninc, C. D. Abel.— 
(J. 0. Obermaier, Germany.) 
6595. Cigars and Gumneoms, A. G. Goodes, London. 
6596. Maxine Steet by the Bessemer Process, A. 
vy, 
6597. CounTiInG a ReEvotutions of WHEELS, &c., F. J. 
er, 
6588 Sirtinc cone, J. H. , London. 
Reapers and SEL¥-BINDING ” Macurves, G. E. 
“Take London. 
6600, oo Way of Ratmways, F. Service, 


6601. PIPE and other Sn, H. H. Lake.—{J. F. 
Sere J. H. Simpson, 
RUSHES, Sim: London. 
6603. Expossinc Paper, &c., W. Napier, Lorrdon. 
-6604. Stop-Batts for MLK Cans, &., W. Jordan, 


6605. Avromatic Feep Apparatus for StzaM Borers, 
A. M. Clark.—{8. Haigh, Canada. 
6606. Stretcuers of Umpre as, &c., W. A. Bindley, 
oF Laan Sabai 
MS, Cc. Knowl 
F. Meyer, London. er 





lst June, 1885. 


go oa caL Inpicator, E. W. Lancaster, East 

wich. 

6609, SHuTTLEe Tonavues, J, Waddington and J, Wilkin- 
son, Bradford. 

6610. Compounp Steam Enornss, W. Brock, Glasgow. 

6611, Stuice Vatves, E. Hunt.—(C. Giebeler, Prussia.) 

6612. Bunpte Carriers for Grain Brxpers, W, } a 
Thompson.—(C. H. M‘Cormick, jun., U.S.) 

6613. Wixpow Burnps, W. P. * ling Sorlie, 
N 


forway. 

6614. DiscHaRGIne ProyectiLes A. Dexter, London. 

6615, PerPetuaL Ferru.x, V. D. de Stains, London, 

6616, ScarF Prin Fastener, A. Harris, London. 

6617, DEPOLARISING Bae) Barreries, A. C. Hen- 
derson.—{E. Bazin, France. 

6618. TricycLEs, A. Callingriige, London. 

6619. Propeciers, R. J. Rae, London. 

6620. Fastenrnos for WEARING ApPaREL, J, P. Bayly, 
London. 

6621. Topacco Pirgs, E. de Pass.{G. F. Bich. 11., 
Germany.) 

6622. Suirtinc Gear for Carriaces, R. Pink, jun., 
Bishopstoke. 

6623. Barus, H. H. i. London 

6624, Sarery Locks, B. J. B. Mills. ~Y. E. Patin and 
M. Le Marchand, France. ao 

6625, FiRE-BOXEs, R.A. her London. 

6626. Sweet Compounn, J. Y. Johnson.—(C. Fahilberg, 
United States, and A. et, Germany.) 

6627. Uritistne Waste Heat, R. Wyllie, London, 

6628, Bar for Corsets, R. C. Gardner.—(4. Kummoser, 
Germany.) 

6629. Distnrectinc Apparatus, H. H. Lake.—(A. H. 
Kidney and H. D. Watts, United States.) 

6630. Grixpinc Corn, J. Schweitzer, London. 

4631. Brake Apparatus, 8. L, Norris, London. 

6632. Startine, &c., TRam-cars, 8. 1% Norris, London. 

6633. Workine OrpEN Hearty Furnaces, F. Siemens, 
London 

6634. PRopeLiinc VessE.s, O. G. Bolitho, London. 

6635. TREaDLEs, T. E. Pearce and W. Higgitt, 
London. 

6636. Drivine Betts, J. C. Mewburn.—(J. A. Magnin, 
PO 

. Fruter Taps, G. Teideman, London. 

conn Street Armour Prartes, T. Hampton, London. 

6639. Maxine Bricks, &c., F. M. Lyte, London. 

6640. Printinc Macuines, A. M. Clark.—{P. Jackson, 
United States.) 

6641. Wert Reamers, A. M. Clark.—(W. D. Braden 
and W. H. Wells, United States.) 

6642. Drivine Bett, P. Adie, London. 

6643. KircHEN GEs, R. Hunter and J. Turnbull, 


iw. 
6644. Ostarsinc Carbonate OF PotasH, H. Trecht, 
London. 








SELEOTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 





10, x Sream Enorve LvupricaTinc ATTACHMENT, 
H. Herman no, New York, N.Y.—Filed 
March 25th, 1885 

m.—{1) As an improvement in the class of 
engines in which lubrication of the moving parts is 
effected wholly or in part by the splashing of the oil 
effected oy ie piston and waive stem connections, the 
combina‘ of a close oil vat and a vent pipe leading 
therefrom, substantially as set forth. (2) As an 
improvement in the class of engines in which lubrica- 
ty tin of the moving parts is effected wholly or in part 
the splashing of the oil effected by the piston and 











valve stem connections, the combination of a close 
oil vat and a vent and return drip pipe, substantially 


as — (3) In combination with a close oil vat 
Y, of - —-t + a vent pipe a, escape opening or 
funnel ¢, and pipe cl, substantially as set forth. 


(4) In  nnesties wi with’ close oil vat Y, and the 
cylinders and valve ehambers AV, a water escape 
pipe e, entering a vat at or near the bottom and rising 
nd to the normal oil level of the vat, substantially as set 


315,582. Meruop or OPERATING ConvERTERS, John 
F. Wilcox, Pittsburgh, Pa.—Filed February 7th, 








1885. 

Claim.—In operating a Bessemer converter, the 
method of the tuyeres clear of metal, which 
consists in taining a sufficient minimum pressure 
in the blast and tuyeres during the time the 


re 
tially 


metal is not eape blow, to counterbalance the 
in the converter, sul 
escribed. 


Five CLEANER FoR STEAM Borters, Wm. H. 
, Quincy, Ill.—Filed December 18th, 1884. 
Claim.—{1) ) The apparatus for ¢) flues, con- 
sisting of a hollow c: r evlinder provided with an 
lecated jet pipe, and means, substantially as shown, 
for connecting the same with a steam su ,and a 
branch pipe or nozzle which extends outward 


from said body, and is adapted at its outer end to fit 
within the end of a flue, so as to bes oo ade such flue 
with the interior of said ~ wit ee as 
—- (2) In combination wit! _ vod ae yee 

e axially — me d the 
pe, ine n © adap ited at 
at its 


whereby the car a and sai 


together, substantially as and for the purpose shown. 
(8) The apparatus described for cleaning flues, consist- 


(315,738) 








ing of the ge body having an 0; ee end, 
rovided with the horizontal d aphrag. m and 
= ly arran jet pipe, and with the laterally pro- 
jecting branch pipes, e nozzle adapted at one A to 
fit within a flue, and at its o Pemeped Si —* to fit within 
the upper branch Pipe, the ng adapted 
to receive a handle, and to have Sm i therewith 
a flexible hose, and the pipe extending between and 
_ ting to connect said fitting with the lower branch 
of ae body, substantially as and for the purpose 
Pot f ort 
315, 06. Meratiic Wee, Justice W. Marshall, 
Cazenovia, N. Y.—Filed November 28th, 1884. 
Claim.—{1) In combination with the felly and ante, 
spokes formed in pairs of a continuous rod la; 
its centre around the axle and screw-threaded at oth 





4}, ded thimbl 





ends, and two screw pivotted in 
the felly and screwed on to the two ends at the afore- 
aehd vod, substantially as described and shown. 
saa. Sream Boer, fom Zeller, Massillon, 
Ohio.—Filed September 15th, 1 
Claim.—In a steam boiler, the aaieation: with an 
inner ees sy os at its lower end with an out- 
wardly-pro; and an outer casing pro- 
vided ith a ML projecting flange adapted to rest 
on the outwardly-projecting flange of the inner cas- 





ing, of a fire-box provided at its upper end with a 

flange which forms a seat for the outwardly-projecting 

flange of the inner casing, the said casings and fire- 
box being secured together by a single row of bolts, 
substantially as set forth. 

316,302. Fitament ror INCANDESCENT ELECTRIC 
Lamps, William Stanley, jun., Englewood, N.J.— 
Filed September 4th, 1884. 

Claim. carbon t for t 


— lamps 
bent into the form of two pd an Boy me lateral 








members having loops at two adjacent ends and two 
itely-inclined return bends ore! in reverse 
deonten id lateral the 
loops thereof with an intermediate lo loop, substantially 
as set forth, 
SIGt6. Wet Tuse ror Drive WELts, Willett C. 
ls, Tifin, Ohio.—Filed February 19th, 1885. 
cistm. ) The combination, with the well tube 





cosunae at its upper pan corres: mnepeniins in taper to the 
bore of the shoe, as and for purpose and 
set forth. (2) The combination of the strainer having 
the sleeve . its u be: spodbrrend end, formed with 

threaded and smoo at its inner wit 
the delivery pipe wored th at its lower end with the 
sleeve having alternating sm and screw- 


rtions upon its outside, the said 
Gecadea portions correspondin,; 
other, as and for the qarpese 
(3) The combination of the strainer, having drive 

t and the concussion block at its lower end, with 
e tubular drive rod having the up 
delivery valve within its lower “Ss as 
P' shown and set forth. (4) In . 
combination of the well Sy the er having 
means for prying © | it from dyeing out of the 
lower end of the well tube, and having the sleeve at 
its weer end formed with all ting smooth and 
screw-threaded portions upon its inaer side, and the 











delivery pipe having the sleeve at its lower end pro- 
vided with alternating smooth and screw-threaded 
portions upon its outer side, A. formed with an 
nternal valve seat provided ap eh es 
valve, as and for the purpose sh 
316,332. Steam Enatne, James Clark, Medina, N, Y¥.— 
Filed January 8rd, 1886. 

Claim.—{1) The combination af the frame hoving 
the cylindrical steam chest with the shaft, the cran 
the ohein and rod, and the cylinder lees aed 
end that is pivotted upon the steam chest, said 
cylinder baving a single central port in its closed end, 
and said steam chest being a ag a with an inlet 
and an exhaust port with which the cylinder port 


[316.332] 























alternately when the e is in operation, 
substantially as described. (2 combination of 
frame having the cylin steam chest we the 


shaft, the crank, the piston and rod, and cross-head 

and the cylinder having a closed end that is pivotted 
upon the steam chest and a gee ae for the 
cress-head, substantially as descri! 
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HOROLOGY AT THE INVENTIONS EXHIBITION. 
No. I. 

Wiru the exception of some of the electrical apparatus 
in Group XIII, such as the ergmeters of Messrs, Ayrton 
and Perry, No, 1358, which have a train of wheels and an 
escapement connected with them, and an electrical clock 
by C. Shepherd, No. 1304, in the same group, the whole 
of the English horological exhibits are comprised in 
Group XXVIL, in the South Central Gallery. This 
group lies to the north-east of the old London street, and 
may be easily reached—going from the main entrance in 
the Exhibition-road—by turning to the right at the 
middle of the North Court, passing through the Austro- 
Hungarian section, and turning again to the left. 

The exhibits contained in the group do not impress us 
as roy a full or fair example of the present state of the 
trade they represent. Many of the makers of high stand- 
ing, from whom something might have been expected, 
are conspicuously absent; and yo who are represented, 
with a few exceptions, have either been very unlucky in 
their allotments of space and position, or have shown a 
singular want of judgment in utilising them. It is also 
disappointing to note that, excepting a small exhibit in the 
case of the Horological Institute, the Coventry manu- 
facturers are entirely unrepresented. 

The absence of attendants at most of the stands to 
explain points of interest to visitors, and the fact that 
there is no machinery in motion—a never-failing source 
of attraction to the general public—have also contributed 
to render the group of less general interest than the almost 
universal utility of the exhibits would seem to warrant. 
Taking the exhibits as a whole, however, they fully uphold 
the pre-eminence of English horologists in the manufac- 
ture of high-class clocks, watches, and chronometers, and 
are a satisfactory proof of the continued vigour of the trade. 

The universal adoption of keyless watches has had the 
effect of generally lowering the standard of English 
watches, as, with the change of design, the elimination of 
the fusee adjustment—so essential to a perfect adjustment 
of the mainspring, and heretofore the distinctive feature 
of the English watch—and the possibility thereby allowed 
of a formidable foreign competition, English watchmakers, 
being obliged to “go and do enten* bate been turning 
their attention to the means for a quicker production of a 
more marketable article by the introduction of machine 
tools; by systematising the manufacture in the matter of 
standard sizes and gauges—the want of which had long 
been a serious obstacle to the development of the trade— 
and by subdividing, where possible, every branch of manu- 
facture; in fact, by either adopting the factory system 
altogether or approximating as closely to it as the con- 
ditions of the trade and the susceptibilities of the 
workmen engaged in it will allow. Now, this, 
although doubtlessly the only means of avoiding the 
complete swamping of the English trade by the 
tremendous influx of foreign importations, is not 
the way to secure really high-class work. In nothing 
is the rule, “Thus far shalt thou go, and no farther,” 
laid down more rigidly than in mechanics, with 
regard to the use of machine tools. Take, for instance, 
the — of the gun barrel, which, after being drilled 
and bored by the most approved machinery, still, after all, 
has to be got straight by hand and skilled labour. When 
it is considered that any piece of steel can only be turned 
true on its own centres, how absurd is it to suppose that 
such minute pivots as those of a watch escapement can be 
ge which are turned and polished in chucks in a 

the head of any description. These considerations apply 
equally to the other parts of a watch requiring great 
accuracy, and point conclusively to the fact that it is 
absolutely impossible to produce a really first-class watch 
entirely by machinery even by chance. However, while 
there is a demand for a medium class of timekeepers, 
which will — moderately well, at a low price, it 
behoves English manufacturers to be on the alert for an 
improvements in the modes of their production, and, 
whilst abandoning the finessing which has so much to 
answer for in the past, to represent them as being what 
they —y, are, and keep the really high-class work 
distinctly by itself. 

Taking the numbers from the catalogue, the first stand 
we come to of more than passing interest is No. 2085, the 
exhibit of Mr. J. W. Benson, of Ludgate-hill, where will 
be found the patent dust and damp-excluding band 
for watches, having the case springs attached to it, instead 
of in the case, as is usual. This is reverting in principle to 
the ring or half-cap formerly applied to the 3-plate watches 
of Liverpool make, and seems to be quite unnecessary in a 
well-made case. Machine-made watches and parts in various 
stages of manufacture are also shown. It is a pity that 
the manufacturers of these watches could not see their way 
to show the machinery used in their production in opera- 
tion, in some, at least, of the various processes, as we 
understand that although the system pursued and the 
machinery used are in the main similar to those in vogue 
in the American factories, the managers of the English 
factories do not as a rule believe to the same extent gene- 
rally in the economy of unskilled labour and purely auto- 
matic machinery, but advocate rather a greater subdivision 
of the functions of the machines, with skilled labour, or, 
at all events, operatives who understand the capabilities 
and uses of the machinery and tools of which they may have 
charge. As the American Waltham Watch Company 
has its machinery in full swing in the next afillery, a 
favourable o portunity would thus have been afforded of 
studying and comparing the value of the two methods 
with regard to one another. From the necessarily cursory 
examination we were enabled to make of the products of 
the two systems, any comparison with a view to offering 
an opinion as to their merits is impossible here, but most 
practical men would certainly be found to favour a greater 
number of smaller machines performing simple operations, 
rather than a few complicated machines going ugh a 


t many, for numerous reasons. They do not cost so 
much in the first instance; do not get out of order so soon; 
are easier and cheaper to repair when out of order; the 





output of each machine can be better regulated with 
regard to that of the others, and to the requirements of 
the factory. The difficulty of keeping any automatic 
machines in order, so that, say, the one-hundredth piece of 
work produced shall be an exact fac simile of the first, or 
pattern, is very great. A member of a Coventry firm of 
watch manufacturers informs us that, with the most 
approved machinery, they have had hundreds of pounds’ 
worth of work spoiled,simply through allowing the machines 
to run on too long, from cutters, &c., shifting, wearing, and 
so on, and that they now find it necessary, in order to avoid 
this to stop the machines after a certain number of pieces 
have been produced,and compare the last piece with the first. 

No. 2086: Messrs. Grimshaw and Baxter, Goswell- 
road, E.C., show a very fine collection of machines, tools, 
and watchmakers’ and jobbers’ requisites, amongst which 
may be particularised some very fine English and Swiss 
mandrils, with slide rests, &c.; several of the now well- 
known “Boley” lathes and appurtenances, and the 
“Whitcomb” lathes, made by the American Watch Tool 
Company, which should be peculiarly attractive to horo- 
logical visitors, from the fact that they are, with the modi- 
fications and additions suited to various requirements, 
identical with the machines used in the American fac- 
tories. All the most important attachments used with 
these lathes are to be seen at this stand, viz., a wheel and 
pinion cutting lathe, the “ Wigwag” pivotting and polish- 
ing appliances, a jeweller’s rest for setting holes, turning 
out sinks in barrels, countersinking wheels, \c., and the 
patent universal head, which, by a peculiir method of 
operating the clamp screws, allows of smaller thumb wuts 
being used, and the dogs may thus be placed quite close to 
the centre, which is a distinct advantage over the ordinary 
universal head of the English and Swiss mandrels, with 
their large thumb nuts. e small peep-holes through 
the face plate are also claimed as an improvement, but 
English mandrels have always had three large spaces cut 
out of the face plate for the p of seeing the work 
and centreing from the back. y other interesting 
tools are shown in this collection, which is in itself worth 
a visit. 

No. 2088: Messrs. E. Dent and Co., Strand, exhibit their 
improved fluid ships’ compasses, patent watchman’s “ tell- 
tale,” a variety of watches and chronometers, &c. At the 
time of our visit, the various clocks, &c., which promise to 
make this display worthy of the reputation of the firm, 
had not arrived; they are to comprise a uniform pressure 
clock, astronomical clock with galvanic contact — 
for dropping a time ball, new compensation pendulum on 
the zine and steel principle, galvanic chronograph, turret 
clock, &c. 

No. 2090: Messrs. Wycherley, Hewitt, and Co., Prescot. 
It is greatly to be regretted that this firm, who are the prin- 
cipal manufacturers of watch movements in the country, 
could not manage to have their machines exhibited in mo- 
tion. It — thatsuch was originally their intention ; but, 
finding they would be obliged to provide their own motive 
power, they abandoned the idea, sending only a few 
machines and taking up a smaller space. The machines 
shown by them are, nevertheless, exceedingly interesting, 
being a complete set of original machines designed by the 
firm for barrel making,and oa. ) barrel machine, 
(2) barrel arbor machine, (3) millmg machine, (4) arbor 
snailing machine, (5) drilling machine, (6) machine for 
opening straight holes, (7) polishing machine or Wigwag, 
and several lathes and turning-up machines. The Wigwag 
is so arranged as to allow of the arbor running on its own 
centres while being polished, thus ensuring greater truth 
than when the work is chucked. Taken altogether, these 
machines ap well fitted to do the work for which they 
are designed. Messrs. Wycherley, Hewitt, and Co. also 
show a large number of watch movements and parts of 
various designs and sizes. Their machine-made move- 
ments are all gauged to standard sizes, and the different 

fusees, els, wheels and pinions—and all the 
detachable pieces are interchangeable. 

No. 2091: The Kew Committee of the Royal Society 
show forms and papers illustrating the methods employed 
at the Kew Observatory in examining, rating, and certify- 
ing as to the performance of watches, pocket chronometers, 
&c., for the manufacturers and general public. These 
systematic trials were established at the Kew Observatory 
last year, and have already excited a wholesome spirit of 
emulation amongst manufacturers, and may be expected 
to stimulate the demand for first-rate watches amongst 
wearers, Any owner or maker of a watch can now 
obtain an independent certificate of its time-keeping 
qualities. 

No. 2093: Messrs, Haswell and Sons, Spencer-street, E.C., 
have a very show of English mandrels and other 
watch and clockmaking tools; also an assortment of watch 
and chronometer balance springs in alloys of palladium. 
These springs are likely to come into general use for 
marine chronometers, as they will not become rusty, are 
non-magnetisable, and their loss of elasticity in a given 
range of temperature is less than in steel or gold springs. 
They consequently require less compensation, and the 
secondary error of the balance is reduced to a minimum. 
The only doubt which exists as to their eventually entirely 
superseding the steel springs is in their power to maintain 
their elasticity over a ee ag period, as there is no 
such change in the molecules of the palladium spring to 
permanently set it as takes place in the steel spring in the 
soa of hardening and tempering. It is gratifying to 

ow that English horologists are turning their attention 
to the capabilities of this material, as its general adoption 
would mark an important change in the direction of true 
time-keeping. 

No. 2107 is the collective exhibit of the British Horo- 
logical Institute. This case contains numerous — 
of fine clocks, watches, and chronometers, by well-known 
makers; several beautifully executed gauges and measuring 
tools, models of escapements, and examples of the students’ 
work at the excellent school of this institution. It is 
altogether a good sample of the state and progress of 
Clerkenwell horology, and well worthy of particular 
attention. 





No. 2118: Messrs. Victor Kullberg, Liverpool-road, N. 
Thisis the most noteworthy individual exhibit of the English 
section, containing a fine collection of marine chronometers, 
with his several inventions in compensation balances for 
overcoming the secondary error Say some high-class 
watches with fusee-keyless work, But. what attracts 
the greatest attention in this case is his new suspension 
for marine chronometers, which he asserts will give greater 
steadiness to the instruments. This is a somewhat start- 
ling departure from the ordinary method. The arrange- 
ment consists of a central rod or column, having crosspieces 
of metal fixed at the top, from which depend thin rods, at 
the ends of which are suspended the chronometers with 
their gimbling. From four to six chronometers can be 
conveniently suspended in this manner from one column. 
This plan certainly affords facilities for winding and 
observing the time; but we question very much if it 
secures the greater steadiness claimed for it—the cross- 
pieces and pendent chronometers were in a constant state 
of vibration while we were looking at them—and the want 
of protection afforded by the usual box and padded outer 
case certainly exposes the instruments to greater and more 
sudden changes of temperature. 

A few of the exhibitors show twenty-four hour 
dials of various designs, though what use the general 

ublic are going to make of these watches it would 
S difficult to imagine, unless they are all going to turn 
amateur astronomers; but so long as a demand for them 
exists, so long will they continue to be put forward by 
those enterprising shopkeepers who welcome anything like 
a change as a fresh source of traffic. One would think 
this subject had now been thoroughly thrashed out, but 
there is a certain class of people in every community with 
whom, if they once become firmly impressed with any 
idea, however sophistical, any further reasoning would be 
hopeless, and to whom the introduction of anything new 
appeals strongly as an inducement to its adoption or 
application; and this twenty-four o’clock movement, in 
addition to its charm of novelty, is invested with scientific 
attributes, which prove irresistible to numbers of the 
quasi-philosophers of this type. 








COMMERCIAL ELECTROLYSIS. 
No, Il. 
By Pacet Hices, LL.D., D.Sc. 

Besipes the rate of deposit, or thickness of copper 
obtainable in a given time, attention is required to con- 
sider the best arrangement of baths. At one time it was 
earnestly promulgated amongst electro-metallurgists that 
copper would be best deposited with an insoluble anode, 
from a moderately pure solution. However much easier 
it might be to obtain solutions of greater purity than a 
commercial soluble anode, there are simple and ample 
reasons why soluble anodes should have been adopted, and 
these have been very clearly stated by M. Gramme practi- 
cally, and by M. Ed. Becquerel from experiment. The 
experiments of the latter are twenty years old, but the 
results are little known and still hold good. They are 
given in his “ Elements d’Electro-chimie.” It is to be seen 
that the processes of electrolysis are, as regards economy, 
much elucidated by these experiments. Becquerel found 
that with a saturated solution of sulphate of copper, to 
which one-twentieth of sulphuric acid is added, the loss of 
weight at the positive electrode when of copper is always 
greater than the increase of weight at the cathode. This 
difference varies from 2 to 5 per cent. of the weight of the 
deposit. That with a cold neutral solution of sulphate 
of copper, neutralised by the addition of carbonate, the 
loss at the positive pole was both greater and less, in 
several experiments, than the increase at the negative pole, 
but the differences were not 1 per cent. Asamean the 
loss of weight was less than the weight of metal deposited, 
a result that appears anomalous, but one to which reference 
will be made subsequently. It will, perhogs, be found 
chiefly due to the solution of the anode by the free acid of 
the bath. 

In practice, or rather in that properly directed and 
intelligent practice where measurements of current 

uantity and electro-motive force are taken during the 
Sepesition of copper on the large scale, there is found 
frequently much more current circulating in the baths 
than is due to the machine, when the same power is 
expended upon it in driving a current on an equivalent 
istance. Theoretically there should be less, that is, the 
usual theory would indicate that there should be less. 
The writer has been in his novitiate days much puzzled by 
this phenomenon, which became the better demonstrated 
the more careful the measurements, until he found it to be 
due to excessive acidity of the solution as well as sometimes 
to impurities in the plates. The purer the sulphate from 
which the solution is obtained the smaller does the differ- 
ence become between the true machine current and the 
current actually circulating. A loss of work actually 
occurs from this cause; there is no gain from the false 
current; the loss will be as much as 3 to 4 per cent. of the 
work expended. The remedy is found in the use of as 
pure solutions as possible; but these solutions must not be 
too concentrated, for when they are too rich in copper the 
purity of the deposited metal is affected, and as well the 
mechanical texture of the deposit. 

Even in pure solutions of sulphate of copper with pure 
copper electrodes, currents are sometimes set up, the 
electro-motive force of which may be in either direction 
accordingly as either plate may be in a solution of greater 
or less density than the other. In generai the electro- 
motive force due to this cause in the depositing bath is of 
contrary direction to the working current, because the 
solution is usually less dense near the cathode, where 
metal is being given up, than near the anode, where the 
bath + receiving metal into solution. That the direction 
of electro-motive force due to this cause may, however, be 
that of the working current, is easy to be seen. 

Baths of copper solution at rest as regards the depositing 
current are, when large, by no means at rest as regards 


freedom from inherent chemical actions. It is a very long 
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time before the electrodes become neutral to each other, 
and even then local actions are of constant occurrence. 
For instance, in wooden vats M. Becquerel has observed 
on the wood, after some time, large adhesions of copper. 
The organic matter has probably started the reduction. 
Then the particles of copper so reduced have formed, with 
the carbonaceous matter of the wood, a small voltaic 
couple, depositing copper on the ‘copper already put down. 

Lead lined vats are practically great nuisances. If by 
ill chances—and these are numerous—the metal comes 
into contact with either electrode, there is trouble; and if 
a strongly acid solution be left in a lead vat, the first set 
of cathodes deposited from that solution will very probably 
contain impurities, not necessarily lead, but other impuri- 
ties that have become absorbed in the bath through electric 
action in which the lead has played its part, and previously 
to be found in the bottom-mud. 

The use of insoluble anodes involves the finding of an 
insoluble material that shall be conducting and also, which 
is unknown, of the same electrical affinity, so as to give, 
when placed — to a copper cathode, no difference of 
potential. Otherwise, work must be done in overcoming 
the contrary electro-motive force set up; for if the anode 
be less negative than copper, then the copper would be 
deposited upon it and not at the cathode. e use of in- 
soluble anodes does not, however, occur in practice, and its 
want of economy has been clearly demonstrated by Gramme 
in his report to the Academy of Sciences of Paris. 

The most economical arrangement of the series of baths 
is, however, a problem that cannot be so easily dismissed, 
and we can refer advantageously again to Gramme’s 
experiments. These were made with a variable number 
of baths, placed parallel or in “shunt” one with another— 
that is to say, in the manner formerly adopted. With 
from one to thirty-six baths the deposit was the same, not 
per bath, but per varying number of baths. Thus with a 
single bath, the current being maintained constant, 
7 grammes an hour were deposited; with a dozen baths 
71 grammes, and with thirty-six baths it was still 
71 grammes, or about 2 decigrammes per bath. Fara- 
day’s law was in this commercial manner proved. Next, 
the same baths were arranged in chain, the current being 
again maintained constant by increasing the speed of the 
machine and the electro-motive force from 1 to 8 volts; 
then the deposit of copper increased with the number of 
baths. It increased not only in absolute quantity, but 
with regard to the work expended in the operation. The 
weight of copper deposited per kilogrammetre of work 
expended varied from 1°58 to 23°18 grammes, whereas in 
the former series of experiments it was never above 
1°96 grammes. The conclusion is clear—there is enor- 
mous economy in arranging the baths in chain, or in 
tension, as the term goes. 

In another series of trials M. Gramme maintained a 
constant current, but increased the size of the electrodes 
when he added to the number of the baths, so as to main- 
tain also constant the total resistance of the circuit. The 
quantity of copper deposited in each bath was sensibly the 
same. The speed of the machine and the electro-motive 
force of the current were not changed, and the work 
expended was therefore constant. The trials were made 
in perfect accord with all received theories, except in one 

icular, in which M. Gramme was led to increase the 
liquid section more than he increased the number of baths 
in chain. But it is somewhat astonishing to see, as 
M. Fontaine has remarked, that in each separate part of 
the circuit the quantity of copper deposited remains nearly 
constant ; and as the total quantity of copper deposited in 
the whole circuit is proportional to the number of baths, 
it must be concluded, however startling the conclusion, 
that with a fixed quantity of work expended it is possible 
by proper arrangements to increase nearly indefinitely the 
total deposit. In support of this statement it will be 
better to reproduce here the figures obtained by Gramme, 
noting that the surfaces of the baths were so in as 
to obtain a constant deflection on the galvanometer ; also 
that the temperature due to the current was not determined 
in experiments 4 and 5. 
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NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief engineers Edward H. 


Willey and Peter Colquhoun, to the Pembroke, additional. 


Gritry O1.—Makers of lubricating oil would do well to take 
more pains with their products. One steamship line out of this 
port regularly filters all its lard oil, and we are told by reliable 
authority that it is astonishing to see the amount of grit and 
injurious sediment that is left in the filter. We had positive 
evidence of the facts above related, respecting “‘grit” in lubricating 
oil, last week, during the trial trip of the Dolphin, United States 
despatch boat. We were present on the occasion of the trip of the 
12th inst., which was broken up by the heating of the high-pressure 
pin, when only a few hours out. Upon examination the surface 
of the pin and the oil in the cups were found to contain palpable 
grit, easily felt between the fingers. The oil was drawn directly 
from the barrel and used as all other oils are. It does not need a 
shovelful of sand to start a crank pin heating, and oilmen should 
see that their goods are chemically and mechanically pure. The 
impurities found in animal oils doubtless arise from an i 
of mineral oils with them, which contain more or less deposit from 
the still bottom or the well, according to the care with which they 
have been manufactured. Any suspected oil may be tested 

uring a little on white blotting paper, which will absorb the oil, 
—. the residuum, if any, floating.—United States Mechanical 

ngineer. 


MISCELLANEOUS EXHIBITS AT THE INTER. | extended application, chiefly on account of the great 


NATIONAL INVENTIONS EXHIBITION. 
No. IL. 

Messrs. Grorce Scorr anp Son, Christian-street, E., 
show a neat form of vertical Lag ee? compressing air and 
other gases to high pressures. will be seen from our 
sectional engraving below, the pump is a compound 
one, and consists of an outer fixed cylinder, having a 
plunger worked from an overhead shaft by a forked con- 
necting-rod, the cylinder being provided with a balanced 
suction clack valve at the bottom. Within the plunger is 
a hollow fixed ram connected at the top to the framing, 
which through a stuffing-box fa 7 is provided wi 
a suitable delivery valve. This ram also serves as a 
guide and asa pipe for conveying the compressed air to 
the receiver. On raising the plunger, air is drawn into 
the cylinder until the upper extremity of the stroke is 
reached, the air being compressed on the down stroke and 
delivered through the plunger valve into the space below 





SCOTT’S PUMP. 


the fixed ram. On the next upstroke further compression 
takes place by the combined action of the plunger and ram, 
and the air is finally delivered into the receiver. It will 
be noticed by referring to the engraving that the i 
is cast with an outer and inner shell, forming an ann 

space, which is kept supplied with water by two pipes, so 
as to abstract the heat developed 
during compression. Messrs. Scott 
have produced an extremely simple 
pump, in which, by the proper 
proportioning of e respective 
areas of the plunger and fixed ram, 
the work can be evenly divided 
between the up and down stroke, 
without the introduction of internal 


king. 
a %. G. Smith, Halifax, shows 
a working model of a patent safety 
hydraulic telescopic hoist. This 
hoist consists of a number of rams 
sliding one into the other like the 
parts of a telescope, the whole, when 
closed, occupying about one-fourth 
the height to which peed es 
rises. e rams are usually about 
10ft. in length, but can be made 
longer or shorter as required, one 
ram being generally used for each 
floor. The cylinder does not re- 
quire to be sunk below the basement 
more than is due to the length of 
one ram, and in cases where it is 
not necessary to lift from the base- 
ment, no sinking is required ; 
whereas in single ram hoists the 
cylinder must extend as much 
below the basement as the platform 
rises above it, entailing a large 
expense in sinking. The hoist may 
be worked by water from the 
ordinary street mains, or from 
an accumulator. In the latter 
case the cost of water is saved, 
as it can then be exhausted 
into a tank and —— back 
again. Each ram is made of wrought iron, and is tested 
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f to four times the pressure it will have to bear, thus reduc- 





ing the possibility of accidents. Notwithstanding the 
advantages possessed by this class of lift, it has not received 





waste of power which attends its use. The reason of this 
is that, as the area of the smallest ram must be sufficient 
to raise the load, it follows, if a constant water-pressure is 
used, that the increased area of the exterior rams necessi- 
tates a useless expenditure of water, which is, of course, 
ter as the number of telescoping pieces is increased. 
e difficulty might be avoided if it were possible to use a 
different pressure of water for each ram, the pressure vary- 
ing inversely as the area ; but this is not practicable when 
the rams are nova! amnae and open at the bottom to 
a cylinder common to all. 

ere is, however, a lift exhibited by Messrs, Joseph 
Richmond and Co., Bow, E., in which, while maintaining 
the telescopic arrangement, the consumption of water 
may be reduced to what is really necessary to raise the 
load. A section of the lifting cylinder and rams is given 
here. The rams are all closed at the bottom, and each 
one, excepting the smallest, is formed with a leather- 

ed piston of somewhat larger diameter than the main 

y, which slides in the interior of the surrounding 
ram, every section being bored as well as turned. Each 
ram, therefore, except the smallest, is surrounded by an 
annular space when it is in the position shown in the 
illustration—-that is, when the lift is at the bottom of its 
stroke—and each space has free communication with the 
underside of the piston working in the barrel which 
forms the inner surface of the annulus, All these 
spaces are permanently filled with a liquid such as 
oil, the | gy water being merely admitted to 
the cylinder below the piston of the largest ram. 
When this piston commences to rise by the action 
of the water, pressure is immediately imparted to the 
oil or other fluid, and consequently to the underside of 
all the pistons, which are therefore forced out simul- 
taneously as the fluid is expelled from the annular spaces, 
the pressure being intensified according as the areas of the 
yams diminish. The fluid is merely displaced and returns 
to the annuli when the platform is lowered, any slight 
waste being made good from a supply held in a large cup 
on the top of each ram, by means of valves which open 
inwards as soon as a slight vacuum is formed. The lifts 
may be worked with water from the ordinary town supply, 
or by means of a set of pumps and an accumulator. 

e Hydraulic Engineering Company, Chester, has an 
exceedingly interesting exhibit in the West Annexe, and 
has prepared several examples of high-pressure hydraulic 
machinery, which are shown in motion, illustrating the 
production, storage, and application of hydraulic pressure, 
and indicating some of the purposes to which public supplies 
of hydraulic power, as established in Hull and London, 
can be advantageously applied. The pressure is produced by 
one of Ellington’s three-cylinder compound steam pumping 
engines, which, with theexception of the condenser, is almost 
































HYDRAULIC CRANE. 


an exact model of the three sets of engines which have been 
erected by the London Hydraulic Power Company for the 
public supply of power in the City and Westminster. The 
engine is of the vertical inverted type, with one high and 
two low-pressure cylinders, each working direct a single- 
acting pump by means of a continuation of the piston-rod. 
This arrangement, the novel feature of which is the com- 
bination ft tie direct-acting plunger pumps with com- 
pound steam cylinders, occupies very small floor space in 
proportion to the power pr and we understand 
that the engines thus constru ve given exceedingly 
results in practice. The accumulator is loaded 

with cast iron weights—a plan often found convenient 
where ground is of high value. One of Ellington’s 
patent direct-acting hydraulic balance lifts is shown 
in operation, forming a means of communication to 
the company’s temporary office, which is placed in an 
ornamental wooden erection at the top of the building. 
The chief point of interest in this lift is the method by 
which, without the employment of cumbersome and often 
dangerous overhead counterbalance gear, ee of 
pressure water expended in each lift is limited to what is 
required for the performance of useful work in raising the 
load on the platform. We understand that since the intro- 
duction of this system in 1880, it has been largely adopted 
in cases where safety and economy in working were of 
cial importance. Another feature well worthy of atten- 
tion is the interlocking arrangement of valve which 


has been specially designed for use in private Coates and 
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THE ANVENTIONS EXHIBITION—THE HASTIE-BROTHERHOOD 


NYDRAULIC ENGINE. 


THE HYDRAULIC ENGINEERING COMPANY, CHESTER, ENGINEERS, 
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hotels to prevent the hoistway doors being opened on any | driving power to the fly-wheel W through spring D, thus | opened so as to relieve the pressure. The unused slip then 


floor unless the platform is at rest opposite to it, and also 
to prevent the starting of the lift unless all the doors are 
closed. This is very simply carried out by means of a rod 
placed outside the hoistway, which partakes of the move- 
ment of the valve rod inside the cage. The rod is provided 
with slots at every floor, into which quadrants fixed to the 
doors enter when the doors are opened. Unless, there- 
fore, the slots are in the proper position, the quad- 
rants cannot enter, either an upward or downward 
movement of the rod preventing the doors being opened. 
There is also a locking bolt worked direct by the lift plat- 
form. A light double-power crane of neat design is shown, 
the jib being of the Fairbairn type. A side elevation of 
this crane is given on page 452. tt is 
strong cast iron base plate bolted to a concrete or masonry 
foundation, to which is attached a circular cast iron pillar, 
round which the jib revolves. The lifting cylinder is 
placed vertically, as shown, and contains a pair of concen- 
tric rams, the larger of which carries the crosshead in the 
usual manner and works upwards; while the smaller ram 
is permanently fixed to the cylinder bottom and passes 
through a stuffing-box in the bottom of the larger ram. 
The small ram also acts as a pipe to supply or exhaust 
water to or from the interior of the larger ram. The two 
wers are obtained by admitting the pressure to the 
inside of the large ram alone, in which case the power 
exerted is, of course, due to the area of the small fixed 
ram, or by a further movement of the working valve by 
giving the supply to the underside of the large ram at the 
same time. In this case its full area is utilised for lifting. 
We do not know if it is so arranged in this crane, but by 
avery simple modification, the lifting cylinder could be 
made to pump a portion of the pressure water back to the 
accumulator when a heavy load is being lowered. 


A fifth exhibit is a small hydraulic engine, combining | 


Hastie’s patent automatic regulating gear with a Brother- 
hood three-cylinder engine, the throw of the crank, and 


consequently the amount of water used, being governed | 


by the resistance opposed to the motion of the driving 
pulley. There is a considerable demand for motors to be 
worked from public hydraulic mains for driving dynamos, 
lathes, printing presses, and other small machinery, but 
the great difficulty in applying them for such purposes has 


been that no means existed by which the cost of working | 


could be reduced in proportion to the power actuall 
required, the same quantity of water being used for eac 
revolution of the engine, whether running with the maxi- 
mum load or simply driving itself. The Hastie-Brother- 


hood engine, which we illustrate above, has been | 


designed to overcome this objection, and if the parts are 
found to wear well in practice, which we have no reason to 


doubt, it promises to render possible the economical use | 


of hydraulic power for many purposes for which less 


convenient means of driving are now employed. As | 
far as the cylinders and valve are concerned, this engine | 


is of the regular Brotherhood type, the stroke, however, 
being longer than usual. Instead of the connecting-rods 
R taking hold of a crank having a fixed throw, they are 
coupled to the crank pin P, which, by means of the cam 
C acting on the slide S, can be adjusted to various 


self-contained on a | 


| coiling it more or less according to the resistance of the | 
load. But as this coiling and recoiling of the spiral spring | 
D causes a rotating movement of the shaft A relatively to | 
| B, there is consequently a movement of the adjusting | 
cam C relatively to the crank disc S, the result being 
io the greater the load to be driven the further is 
the crank pin P moved from the centre of the shaft A, 
and therefore the longer the stroke made by the pistons 
EEE. The power exerted by the engine is thus auto- 
matically adjusted to the resistance to be overcome, and a 
materi 


are about as 3 to 1. 








All the machines above described, as well as several | 


runs back into the tank by gravitation. The communica- 
tion between the mould and the clay tank is now inter- 
cepted, and a metal cover is pene: 4 tightly down on the 
top of the mould. Compressed air is then admitted to the 
interior, and expels the water from the clay adhering to 
the side, the length of time during which it is allowed to 
act depending upon the size and thickness of the piece. 
The casting process is now complete. The application of 
compressed air to the manufacture of hollow pieces, which 


| are D gemy in the plastic state on the outside or inside of a 
saving of water is effected. The maximum and | 
minimum powers which this engine is capable of exerting 


mould, is the same as in the case just described, while, 
with a slight modification, the same process is applied to 
the compression of flat pieces. Messrs. Mintons also 
exhibit an apparatus for removing the powdered flint from 


others we have not space to refer to at present, discharge | china biscuit ware in order to prevent injury to the health 
their exhaust water through one of Schmidt’s patent | of the operators. The work is carried on under a hood 


mpany is sole manufacturer in this country. The 
chief feature in this meter is the absence of independent 
valves, the flow of water being controlled, measured, and | 
registered by the action of two —— pistons coupled by | 
means of connecting rods to asmall crank shaft. We under. | 
| stand that the apparatus has been thoroughly well tested | 
under varying circumstances, and has been found to give | 
remarkably accurate readings; in many cases the differ- | 
ence between the quantity registered and what was | 
| actually passed through being less than 2 per cent. It will | 
| start to work with a ote of 6ft. or 7ft., and continue until | 
| it is reduced to somewhat below 5ft. 
| The application of compressed air to the manufacture of | 

ttery is shown by Messrs, Mintons, Stoke-on-Trent. | 
| The object of the invention is to equalise the pressure on | 
| the manufactured pieces and to reduce their shrinkage by | 
| the use of compressed air applied either inside or outside | 
of the moulds. Pottery is made either by pressing 
the plastic clay by hand on the plaster moulds, or | 
by casting with clay in a liquid state. By the first | 
process it is difficult to give by hand an equal amount | 
_ of pressure to every part of the piece; by the second a con- | 
| siderable shrinkage attended with great risk, takes place | 
| during drying or firing, and in both cases malformation, | 
| cracks, breakages, and other defects are the consequence. | 
| The use of compressed air diminishes or —— the | 
majority of these defects by pressing in all directions | 
| equally on every part of the age at one time, and by the | 
facility it gives of raising the amount of pressure con-_ 
siderably higher than is possible by hand. Moreover, | 
in the case of cast pieces the admission of compressed air 
into the interior when the clay is still wet expels 
the water more rapidly against the plaster moulds 
and prevents those parts from falling, which by their 
weight, and having no support in a vertical direction, 
are very apt to come down from the mould. The apparatus 
consists of an air pump, a receiver to store compressed 
air, provided with a valve and gauge to regulate the 
amount of pressure, an air-tight tank for the slip, and a 
| mould with suitable connections and arrangements. The 
| mode of working is as follows:—The tank, being filled 
with slip of a proper consistency, is well stirred to get 
rid of any air bubbles. The mould, placed at an eleva- 
tion, is then connected to the tank by an india-rubber pipe 


| 


positive water meters, of which the Hydraulic Engineering | 
| 


communicating with an exhaust fan, by means of which 
the dust is drawn off from the brushes, and di 
through a duct to the outside of the room. 








SELF-FASTENING COAL PLATE. 

Tue self-fastening coal plate illustrated by the accompanying 
engraving is exhibited at the Inventions Exhibition by Mr. W. 
Halford. Itis simple, and it cannot be lifted from the outside, 
and being of good form, prevents the accidents which some- 
times occur through coal plates tipped or mischievously lifted 
from without. It is said to be the only coal plate which is 
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securely self-fastened when placed in position after the delivery 
of coal ; with plates that can only be fastened from the inside 
of the cellar, it is almost invariably neglected, as it can only 
be done with great difficulty when a small quantity of coal is in 
the cellar, and cannot be done at all when the 
nearly so, 


ar is ful] or 





distances, the manner in which this is effected being | 
shown by the longitudinal section. i | 
be seen that the shaft A is hollow, and is traversed by a | 
central spindle B having fixed on it the adjusting cam C 

already referred to. The shaft A and spindle B carries a | 
fly-wheel W, which is made in two pieces, one 
being connected to A and the other to B, while they are | opening of a small cock. When the deposit of clay against 
otherwise connected by the strong coiled spring D. The the mould is of sufficient thickness, the compressed air is 
arrangement is such that the shaft A can only transmit | shut off from the tank, and a tap fixed on the cover is 


From this view it will in such a manner that the compressed air on being 
admitted above the surface of the slip forces it 
through the pipe into ‘the bottom of the mould 
until it reaches the top, the flow being under the perfect | 


rtion | control of the operator, who merely manipulates the 





mercantile marine, 
Total, 13,148. Average of 
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SouTH KENSINGTON MusEUM.—Visitors during the week ending 
June 6th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, i i 
section, and other collections, 2959. r= 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1692; 


; mercantile marine, Indian 
, Thursda: 


Indian section, and other, collections, 260. 


a week in former years, 
ning of the Museum, 24,070,472, 
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THE INSTITUTION OF CIVIL ENGINEERS. 





THE FORMS OF SHIPS. 

THE last of the series of lectures during the session of 1884-85, on 
**The Theory and Practice of H ics,” was delivered on 
ursday evening, the 7th of May, by Sir Edward Reed, K.C.B., 
M.P., on “The Forms of Ships.” — President, Sir erick 

Bramwell, F.R.S., occupied the chair, 
In the course of his address the ‘lecturer Saeee oreleined Se 
under- 


and subsequently by his son, Mr. 
R. E. Froude. He likewise explai the very — effect which 
those investigations had produced in the Royal Navy, owing to the 


judicious and prompt adoption of Froude’sresults by the Admiralty | press 


Constructors. Stress was laid, t the lecture, upon the 
importance of adjusting the form and proportions of ships, not only 
to the loads which they have to carry, but likewise to the weight 
of the materials entering into their structure. It was a common 
error to judge of the merits of steamships by the relations which 
exist between their pm steam power, and speed, as 
expressed by formule of various kinds. Approximations to the 
theoretical form of least resistance were 


ed as objectionable. The lecturer, on the contrary, pointed 
out that no such theoretical form was any true or proper guide for 
a naval designer, since e change in the average weight of the 
hull necessitated a corresponding change in the form and proportions 
of the ship, and the great merit of a designer often was that he 
adopted forms differing widely from the abstract forms of the 
schools, and ‘presenting a very wn eu ven 


what are known as “‘Constants of Performance.” This was 
illustrated by examples derived partly from actual ships and 
partly from calculations made for the purpose. Two actual war- 
ships were compared, one attaining the high figure of 213 marks 


when examined by the received formulx, the other gaining but 
172 marks; yet in the lecturer’s view the latter was 


the better ship, because she ‘ormed precisely the same service 
as the other, ei we apd epee ee pe So cost less than 
the other by ed no more steam power in 


4,000, and 
speed. remarked that he should 


more respect but for the circumstance that the 
armoured vessels in which he was much engaged is “‘a branch of 
naval construction of much too te and pond a charact 
to admit of + dalliance with abstract or forms.” He = 
on to express his regret that, owing largely to the restriction whi 
granite docks im upon naval constructors and to the absence 
of iron floating docks capable of receiving ships of any form, and 
owing to other causes likewise, the construction of armoured ships 
—by which he meant ships which had a sufficient volume protected 
above the water to keep them afloat and upright while the armour 
remained intact— been abandoned, and the first place upon the 
sea had been offered to any nation which had the courage and the 
will to assume it. In his opinion this was a purely voluntary 
abandonment, and was not the result of any scientific or economic 
necessity. He admitted that great changes in forms and proportions 
were very desirable in our great line-of-battle ships; for example, 
@ great increase of breadth was necessary in order to economise the 
side armour, and to keep the ram and torpedo at ample distance 
from the boilers and magazines, which should be protected by an 
inner citadel, so to speak, well removed from the outer one. But 
so far was true science from presenting obstacles to these and other 
important changes, it actually invited these very changes, and 
increase of beam in particular had been show Froude to 
facilitate the attainment of practical invulnerability combined 
with very high speed. Size and cost were among the bugbears 
of our naval administration; by the true ineer they were 
always regarded as secondary to great and noble objects, 
among which objects he included the naval pre-eminence of our 
country. At any rate, there was no engineering obstacle whatever 
to England constructing and sending to sea, not merely those great 
and swift but delicate and fragile Atlantic hotels in which the 
British Navy is now to embark and fight, for the want of something 
better, but also war-ships, real war-ships, almost as invulnerable as 
these islands themselves, and capable of bearing the once-proud 
fiag of England boldly into the waters of any enemy whatever. 

On the motion of the President, a cordial vote of thanks was 
— to Sir Edward Reed for his interesting and instructive 

ecture. 








ON THE THEORY OF THE INDICATOR AND THE ERRORS IN 
INDICATOR DIAGRAMS. 

Art the ordinary meeting on Tuesday, the 19th of May, Sir 
Frederick Bramwell, F.R.S., president, in the chair, the paper read 
was ‘‘On the Theory of the Indicator and the Errors in Indicator 
Hg org Bad Professor Osborne Reynolds, M.A., LL.D., F.R.S., 

- t. C.E. 


The object of this paper was to define the causes and extent of the 
disturbances in indicator diagrams. The theory, as given, had been 
taught for several years in Owens College; but the publication had 
been deferred to enable an extensive series of experiments to be 
made. These experiments had now been carried out by Mr. A. W. 
Brightmore, Stud. Inst. C.E., late Berkeley Fellow in Owens 
College. In the first place it was shown that there were five 
principal causes of disturbance, namely, the inertia of the piston of 
the indicator and its attached weights ; the friction of the pencil on 
the paper, and its attached mechanism; varying action of the 
spring; inertia of the drum; friction of the drum. 

The effect of the inertia of the pencil and its attached mechanism 
presented a mathematical problem, by the solution of which it was 
shown that there were two disturbances from this cause; one, a 
general enlargement of the mean indicated pressure, depending on 
the weight of the moving parts of the indicator, the stiffness of the 
spring and the square of the speed. The other disturbance was a 
vibration of the pencil. Every indicator piston vibrated when 
disturbed, so that the period of vibration depended on the stiffness 
of the spring. 

The error which these oscillations caused in the area of the 
diagram depended on their magnitude, and, to a greater extent, 
on the smallness of the number in a revolution. But the evil of 
these oscillations was not so much an effect on the area as in the 
disfigurement and the confusion they produced in the diagram. So 
long as there were thirty of these oscillations in a cycle, the 
necessary fluid friction of the indicator piston would so far redzce 
them as to render a fair diagram possible, but when the number 
was as low as ten it was all the pencil could do to prevent them 
upsetting the diagram. 

The friction arising from the pressure of the pencil always acted 
to oppose the motion of the pencil, and therefore rendered it too 
large during expansion and exhaust, and too small during com- 
pression and admission, and thus the general effect was to increase 
the size of the diagram. This friction i of that of the 
pencil on the paper, and that of the mechanism, caused by 
riggers. | the pressure of the pencil. The effect of the friction of 
the pencil was greatly reduced by the motion of the paper. The 
magnitude of these effects taken together on the area of the 
diagram depended on the construction of the instrument and on 
pencil pressure. From numerous experiments it would appear 
possible to make a difference of as much as 5 per cent. in a locomo- 
tive in mid gear by pencil friction. 

The conclusions, as regarded the motion of the il, were that 
the general effect of inertia and friction were both to increase the 
size of the diagram; that so long as the speeds were such that the 
number of vibrations of the pencil during a revolution of the —_ 
was not greater than fifteen, the effect of inertia was less 


tions | uniform con 





1 per cent., but that if the number was greater than thirty, oscilla- 
tions would show themselves unless the pencil friction was increased. 
They might, by this, be kept down the number of vibrations 
was equal to fifteen, but not farther, and then the necessary 
friction would affect the area of the diagram about 5 per cent, 
For the diagrams to be sensibly accurate, and free from oscillation, 
the speeds must not be greater than would make the number of 
vibrations equal to thirty. These speeds were given in the paper 
for Richards’ indicators. 

The effect of the inertia of the drum with an elastic cord was 
shown to be a nearly uniform cate of the diagram. The 
result of the ing stiffness of the drum sp was a nearly 
ion. With Richards’ indicator these two latter 
disturbances neutralised each other at a speed of 150 revolutions 

minute. At other speeds the effects were ap t in the 
—_ of the diagram; but except when the expansion was great 
and the connecting rod short, they did not affect the indicated 
ure. The friction of the drum with an elastic cord caused 
the cord to be longer during the forward stroke than during the 
backward stroke, so that the diagram was distorted and shortened, 
the drum being uniformly behind its proper position during the 
forward stroke, and before its position during the backward stroke, 
This distortion diminished the area of the diagram according to 
the rate of expansion and the length and elasticity of the cord used. 
This was definitely expressed by a formula. This disturbance, the 
influence of which was very great in cases of high expansion, large 
engines, and ordinary i ppeared to have been unnoticed. Th 
circumstances on which it depended were the elasticity of the cord 
and the friction of the drum, and the Pare was how far these 
existed in the ordi: indicators. It might be said that the 
diagrams which led to the discovery of this effect were taken with 
an indicator which had been in 





was one which had been supplied by the maker. The manner of 
the di was described: For a the author had pursued 
in the class the method of testing the vibrations of the indicator 
pencil by projecting them on to the crank circle, and he had noticed 
that the first oscillation fell short, and shorter in the back diagram 
than in the front. The cause of this was not obvious, and it was 
partly with a view to determine this cause that Mr. Brightmore’s 
eey arp was commenced, A slight error in the reducing rod, 

h a fixed centre and a slot in which a stud in the slide- 
block worked, was altered. This, however, did not get rid of the 
A new cord was substituted for the old one, and the effect 
found to be much enhanced, the new cord being more elastic 
the old one. This reduced it to the stretching of the cord, 
t it was only after carefully working out the effect of the inertia 
the drum, and it was seen this was to lengthen the first oscilla- 
tion at the back end that the friction wasexamined. The indicator 
was taken to pieces, cleaned and oiled; then the effect was much 
reduced. Several new wires and cords were used, and eventually 
steel wire was poy as the best. The test supplied by the 
oscillations could only be applied to diagrams taken at high speeds, 
and the test furnished by the influence upon area was vague. 
What was wanted was an independent means of determining the 
simultaneous positions of the drum and the engine piston. 
As the best method of meeting this, it was decided to arrange an 
electric circuit through the pencil to the drum, with sufficient 
electromotive force to prick the paper, making the engine piston 
close this circuit at eleven definite equidistant points in the motion 


: 


eeeee 


backwards and fo: . was su ly carried out, and 
the stretching of the cord during the backward and forward strokes 
was definitely ascertained. ing the smallest results obtained 


with a cord, it — from these experiments that the least 
difference of stretching was to make this difference in inches 5 per 
cent. of the length of the cord in feet. Examples of this effect in 
diminishing the mean indicated pressure were given. Thus, in a 
locomotive cutting off at one-quarter, it was 8 per cent.; in a con- 
densing engine having 3°5ft. stroke, cutting off at one-tenth, 20 
per cent.; and the same compounded, 10 per cent. 

These would seem to be the smallest results that could have 
occurred in ordinary practice. The conclusion, however, that 
hitherto the normal indicated power from engines had been from 
10 to 20 per cent. too small must wait for verification. Yet there 
were not wanting independent evidences of such an effect. In 


diagrams taken from engines at high the admission line 
would not but for this effect be vertical. It would show a certain 


amount of detail, and the first oscillation would not have a sharp 

. Moreover it was commonly found that the expansion line, 

owing for clearance, was above the true expansion line for the 
steam. This apparent rise in the curve of expansion was exactly 
what would result if the a; mt cut-off was too early, and this 
was the result of the effect that had been considered. The author 
had tried several diagrams, and found that after correction the 
expansion line came out very close to the true curve. 

In making these comparisons the explanation of another feature 
of diagrams became apparent. When the two diagrams were 
traced on the same ak there was sometimes a want of symmet 
about them, and in this case the cut-off was shorter on the 
than on the front diagram. This the author attributed to the 
friction of the drum when the cord for the back diagram was 
longer than that for the front. When this was the case the 
relative lengths of the cord were about 1 to 1°8. These observa- 
tions were illustrated in a diagram from ‘“‘ Richards’ Indicator.” 
To test this diagram a tracing was taken, and reversed so that the 
front di was superimposed on-the back. It was observed 
that op ca were of different lengths, and the difference was 
about the same as the difference in cut-off; that notwithstanding 
the apparent cut-off in the back diagram was to that in the front 
in the ratio of 2 to 3, the expansion line of the back diagram was 
the same shape as that in the front; and that if the diagrams were 
restored, supposing the lengths of the cords used to have been 5ft. 
and 9ft., the diagrams became exactly similar, and, allowing 2 per 
cent. clearance, the expansion line came to be the true expansion 
line for that cut-off. The mean pressure was 14 per cent. larger 
than from the original diagram. 

Such instances as these seemed to sufficiently establish a case 
against the blind faith which ieee to be at present placed in 
the accuracy of the indicator diagrams. But in conclusion, the 
author stated that he should be very a if anything in 
this investigation should have the effect of diminishing reliance on 
the indicator itself. He would have the instrument treated fairly, 
and instead of being the object of unthinking worship he would 
have it the object of careful study and experimental investigation, 
so that the limits of its wonderful ection might be known 
exactly, and that reliance placed on it which sprang from know- 








SANITARY INSTITUTE OF GREAT BRITAIN. 


AT an examination held June 4th and 5th by the Sanitary Insti- 
tute of Great Britain, twenty-five candidates presented themselves, 
nine as local surveyors, and sixteen as inspectors. The following 
questions were set to be answered in writing on the 4th, and the 
oe oo examined = voce oe oe h. Fac pe son cece 
certifica’ competency to disc’ e duties o surveyors 
was awarded to W. Fraser, J. An ES ell and J. Houghton, and 
to discharge the duties of i of nuisances to James Bate- 
i R ilson, James Skinner, J. H. Beel, 
Thomas Lowther, W. 8. Hart, T. D. Gratey, James Bastiman, 
J.T. Hawkins, J. Tait, Ralph Thompson, J. Pearson, and Colin 
G. Mitchell :— 

Examination of Local Surveyors. 


1, State the principal provisions of the Public Health Act of 
1875. Is it applicable to the wholecountry? Has it been modified 
by subsequent legislation, and, if so, how? 

2. i = does a sanitary authority possess with regard to 

e-laws? 





3. If asked to advise upon the projected drai of a town, 
what would be the chief points to which you would in the first 
place direct your attention? Explain what would be the conditions 
which would limit your choice of outfall. 

4, What is the best method of sewage removal for rural districts? 
Give your reasons for your preference. 

ere & pool for the tion of filth—solid or liquid— 
is unavoidable, what precautions should be taken in respect of — 
(a) Its position? (6) Its ventilation? (c) Its connection with 
house drains? (d) Its general construction? 

6. How much sewage would pass in twenty-four hours through 
a sewer of Sin. diameter, running full, laid at an inclination which 
would omg a velocity of 3ft. per second; and what population 
would this sewer suffice for in a town with a public water supply, 
ys ~*~ rain and yn water, —T s+ that from the roofs 
and paved yards of ho is carried off by a separate system? 
Give your calculation in full 

7. If you are called upon to report whether the connections of 
the drains of a house with the sewer have been properly made, in 
a town which has adopted the model bye-laws of the Local Govern- 
ment Board, to what points would you more particularly direct 
your attention? Illustrate your answer by sketches. 

8. Having to advise as to supplying a town with water, how 
would you proceed to examine the surrounding district, and what 
data would you collect for the purpose ? 

9. What quantity of water would a steam engine of 12-horse 





e | power effective raise 50ft. high in twelve hours? What would it 


cost per annum to work such an engine under the above conditions, 
coals a 13s, 4d, a ton, working six days of twelve hours each, 
a week ? 

10. What steps would you take to detect and remedy any waste 
of water in your district ? 

11. What provision would you suggest for stopping the damp 
from penetrating through the basement walls and floors of a 
house which is to be built on a damp soil, and with its floors 4ft. 
below the surface of the ground? Illustrate your answer by a 
section. 

12. What are the points to be considered in providing efficient 
ventilation? Give examples, with details as to size and arrange- 
ment—(a) For sleeping rooms? (b) For living rooms? (c) For 
workshops ? 

13. Make a sketch of, and describe in detail the materials, con- 
struction, and drainage of, a road to be made in a district where 
the ground is of soft, deep clay. 

Examination of Inspectors of Nuisances. 

1. What are the provisions of the Public Health Act with regard 
to the exposure of infected persons and things? 

2. Mention the rules in the model. bye-laws with reference to 


common a. What should guide the inspector of 
= in his examination of premises under the Public Health 
ct? 
3. Define over-crowding, and explain [iort. ee 
how you ascertain if rooms are over- = 
crowded. In the accompanying sketch, 


showing the plan of a room which is _ 


12ft. high, what is the cubic space, and 
how many people would you allow to 
sleep in it? 

4. If an offensive smell is complained 
of at a scullery sink, how would you 
investigate the matter, and what reme- 
dies would you suggest? Give two or three examples. 

5. In what circumstances is it necessary to have butts or cisterns 
for the storage of drinking water, of what material are they 
usually made, and in what ways may the waters in them become 
contaminated ? 

6. State what constitute nuisances in respect of—(a) Smoke? 
(b) Smells? (c) Noise? 

7. How would you deal with a nuisance arising from an accumu- 
lation of—(a) Refuse from a dwelling house? () Trade refuse ? 

8. How would you proceed to disinfect a house in which a case 
of typhus fever or small-pox had occurred ? 


Ort. 
15ft. 





26ft. 











ENGINEERING Society, Kine’s Cotitecr, Lonpon. — At a 
general — held on Thursday, May 28th, Mr. C. H. Word- 
ingham, Stud. Inst. C.E., read a paper on “‘ Lighthouse Construc- 
tion,” in which he dealt chiefly with the construction of light- 
houses some distance from the shore, which are therefore exposed 
to the full force of the waves. The author commenced by 
pointing out the necessity of measuring the force of the waves 
with a marine dynamometer in different directions and at different 
heights, as being the only means of getting the necessary data for 
determining the shape of the tower. Proceeding to the designing 
of towers, he referred to the desirability of trusting rather to 
weight of material than to framing to prevent their overturning, 
and also to the necessity of getting the centre of gravity of the 
whole mass as low as possible. The author then, with the aid of 
several diagrams, discussed the forms best suited to different 

itions, and illustrated the various methods of uniting the stones. 
fr. R. B. Anderson read a paper on ‘‘ Water Analysis,” describing 
a simple analysis which would be sufficient to show whether the 
water was good enough for domestic and manufacturing purposes, 
The author first described the methods of testing the sample for 
the poisonous metals; and then showed experimentally the way 
of measuring the hardness of the water, describing the ways of 
making standard soap solutions, and the other reagents necessary. 
Special attention was paid to the detention of organic impurities, 
and the preparations of the reagents required fully described. 
The extreme delicacy of Neisler’s test for ammonia being experi- 
mentally shown. Referring to the. estimation of the solid residue 
left on evaporation, the author pointed out the convenience of 
evaporating 70 cubic centimetres of the sample, as in that case 
every milligramme of residue represented a grain in a gallon, the 
proportion in which it is generally stated. 

Tur ScHoot or Etxctric ENGINEERING.—The applications of 
electricity having developed so important a new industry, there 
are so many young men desirous of instruction in electrical 
engineering in its several branches, that the School of 
Electrical Engineering and Submarine Telegraphy has grown 
in popularity almost as a matter of course. This, however, 
would not have been the case if the school had not been 
established and well known through its training of so many 
cable electricians, and for the completeness of its plant of 
electrical oe ag as the a means of imparting theo- 
retical knowledge by the aid of theactual apparatus and machines, 
Since the application of electricity to lighting purposes, dynamo 
machines, lamps, and other apparatus of numerous kinds have 
been added, and the school extended, and made complete with 
everything necessary to the teaching of electrical subjects in theory 
and practice. Sir W. Thomson recently visited it, and says con- 
cerning it, that—“‘It is now well equipped with apparatus and 
appliances for the teaching of electric measurement, photometry 
the management of dynamos, the practice of electric lighting, an 
other commercial applications of electricity. With these valuable 
adjuncts for illustration and practical exercise, the fundamental 
scientific principles are methodically taught in a series of syste- 
matic daily lectures and: examinations under the superintendence 
of Mr. Tiddyand Mr. W. Lant Carpenter, and their able assistants, in 
a manner which seems to me exceedingly well adapted to benefit 
their pupils.” One of the chief points in the system of teaching is 
the practical instruction by the aid of instruments and machines, 
and the elucidation by these means, of questions raised in the 
afternoon lectures. Each morning questions are given on the sub- 
ject of the preceding day’s lectures, and the progress of the studentis 
thus ascertained, and each student is assisted on questions not 





sufficiently understood. This is aided by the instrumental expla- 
nations = instructions previously referred to, and the afternoon 
‘ollow. 
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RAILWAY MATTERS. 


Tux Austro-Hungarian State Railway Company is about to 
issue a loan of 94,000,000f. for the construction of new lines and 
other works. 


TuE Calcutta correspondent of the Z'imes says the Quetta Rail- 
way continues to make steady , in spite of the fact that 
cholera has been raging among the labourers, 


THE east coast railway from Newcastle to Edinburgh has had to 
be diverted about two and a-half miles to the north of Berwick, 
‘owing to the encroachments of the sea, and ata cost, exclusive of 
mere Fa land, of nearly £14,000. 


ON Wednesday the Unopposed Bill Committee of the House of 
‘Commons meen | the Bill which authorises the abandonment of 
‘the Metropolitan Outer Circle Railway, which was a line sanc- 
tioned in 1882 for the purpose of connecting all the —- 
‘around London with one another, and, by running powers over the 
‘Great Eastern, and London, Tilbury, and Southend Railways, with 
ithe docks on the Thames, 


Lorps-Justices Cotton, Lindley, and Fry, sitting as a Court of 
A peal, had before them on Wednesday an sepent by the Metro- 
paikian Railway Company from an interlocutory injunction 

nted by Mr. Justice Pearson, at the instance of the District 
Railway Company, restraining them from refusing to accept 
{tickets issued over the joint line between Aldgate and the Mansion 
‘House. The dispute grose in consequence of an arrangement for 
the conveyance of visitors to the Inventions Exhibition; and Mr. 
Justice Pearson, in granting the injunction until the trial, ex- 
pressly stated that he did so on the ground of the balance of 
convenience. The Lords-Justices now refused to interfere with 
the decision of Mr. Justice Pearson, and dismissed the appeal. 


THE Mudgee, New South Wales, Railways do not seem to give 
universal satisfaction. A correspondent of the Sydney Mail — 
—‘* The people of Mudgee are in need of some sympathy. After 
much opposition they got a railway. Having got it, they complain 
that, in some respects—as, for inst , in their communications 
by post with Sydney—they are worse off than before. The diffi- 
culty arises from — ty aieht The = the —— a to 
run passenger tra’ night. e line passes through a country, 
the stratification of which is a cause of danger after rain. yom i 
the traffic has been blocked by one heavy landslip, and it appears 
to be beyond calculation when, after much rain has fallen, other 
landslips may occur. Hence the wisdom of working the line 
cautiously, But then comes the question : Is the line always to 
be worked in this ‘ one-horse way ?” 


A GENERAL classification of the accidents on American lines in 
April may be made as follows :— 
Collisions. ae. Other. = 





Defects of road .. .. 

Defects of equipment .. 3 ® ow 3s. 3 

wegiouce in operations .. 24 . 5... — . @ 

Unforeseen obstructions .. — . 6 ae 8 

Maliciously caused pM ee ee 48 = oo & 

Unexplained .. .. _—-. o BD ec — . 16 
Total 25. SB 4 81 


Negligence in operating is charged with 36 per cent. of all the 
pee are ; defects of road with 184, and defects of equipment with 
15 per cent. Of the derailments a very large proportion is as usual 
unexp 


Tue record of American train accidents in April, published b: 
the Railroad Gazette, contains notes of 25 collisions, 52 derail- 
ments, and 4 other accidents; a total of 81 accidents, in which 14 
persons were killed and 75 injured. Seven collisions and 5 derail- 
ments caused the death of one or more persons; two collisions, 13 
derailments and 2 other accidents ca injury to persons, but not 
death. In all 12 accidents caused death and 17 injury, leaving 52, 
or 64 per cent. of the whole number, in which no one was injured 
sufficiently for record. The 25 collisions killed 8 and injured 15 
persons; the 52 derailments killed 6 and injured 58, while in the 
4 other accidents 2 persons were hurt. Of the persons killed, 12 
and of those injured 34, were railroad servants, who thus form 
86 per cent. of the killed, 45 per cent. of the injured, and 52 per 
cent. of the whole number of casualties. The others were pas- 
sengers or other persons riding on the cars. As compared with 
April, 1884, there was a decrease of 7 accidents, of 5 killed, and of 

injured 

‘* THE oldest locomotive in the States,” or ‘‘ An old 1 tive,” 


NOTES AND MEMORANDA. 


THD specific heat of uranium has been re-measured, and is now 
given at 0°028 at a temperature of 98°85 deg. 

THe rainfall at Greenwich in 1884 was 18in., being, the Astro- 
nomer Royal reports, about 7in. below the average of the last forty 
years. 

THE six healthiest places in England and Wales, last week, were 
Brighton, Norwich, Wolverhampton, Halifax, Portsmouth, and 
Plymouth, 

IN aa Me ape hailstones in the department of the Loire, M. 
Boussingault has observed a temperature of ~ 10°3deg., while that 
of the surroun air was 26deg. Other observers have noted 
temperatures of -9deg., ~4 deg., and —2 deg. 

THE deaths registered during the week ending June 6th, in 
twenty-eight great towns of ae and Wales, corresponded to 
an annual rate of 20°5 per 1000 of their te Pe tion, which 
is estimated at 8,906,446 persons in the middle of this year. 

TuE errors of the Westminster clock during 1884 were under 
1 sec. on 50 per cent. of the days of observation, between 1 sec. and 
2 sec. on 29 per cent., between 2 sec, and 3 seo. on 10 per cent., 
between 3 sec. and 4 sec, on 7 per cent., and over 4 sec, on 4 per 
cent, 

In London, last week, 2409 births and 1521 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 
19°9 and 19°6 in the two preceding weeks, further declined last 
week to 19°4. During the first nine weeks of the current quarter 
the death-rate averaged 20°5 per 1000, against 21°6, the mean rate 
in the corresponding periods of the nine years 1876-84. In Greater 
London 3080 births and 1871 deaths were registered, corresponding 
to annual rates of 30°9 and 18°8 per 1000 of the population. 


ACCORDING to a paper on the “ Solubility of Glass,” by E. 
Bohlig, and referred to in the ‘‘Journal” of the Chemical 
Society, experiments with numerous flasks showed that 100c.c. 
of distilled water at the boiling temperature will in every two 
seconds extract as much alkaline silicate as will neutralise 0'1c.c. 
of a solution containing 0°1 gramme of oxalic acid per litre; with 
some old and beakers no appreciable quantity was dissolved 
in the short time required for an ordinary quantitative analysis. 

FOLLOWING on the lines laid down by Mr. H. B. Dixon in his 
experiments on the combustion of carbonic oxide in dry and in moist 
oxygen, Mr. H. Brereton Baker has recently described some very 
interesting results regarding the combustion of phosphorus 
and carbon in oxygen. When the elements in question were 
heated in oxygen which had been kept in contact with phosphorus 

mtoxide for some weeks, combustion occurred only to a very 

imited extent. Nature says, the presence of a small quantity of 
water vapour seems to be needed in order to start the combustion. 

Tuer number of vessels passing through the Suez Canal in 1884 
was 3284, a decrease of twenty-three as com with 1883, but 
their tonnage, which was 5,871,500 tons, shows an increase of 
95,639 tons, owing to the increase in the size of the vessels usi 
this waterway. e transit receipts were 62,378,115f., a decrease 
of 3,469,697f., which is caused by the reduction of 50c. in the 
navigation dues which came into force in January, 1884, and the 
abolition of the pilotage tax on July 1st of that year. The 
tonnage of Great Britain formed 76 per cent. of the total, and 
that of France was about 94 per cent, 

A CORRESPONDENT sends a letter to Ausland relating to the 

resent condition of the artesian wells in Sahara. These wel 

ave been in operation from a remote period, and in i 
Sahara additional wells have been opened by the French. Between 
Biskra and Tuggart the 434 old wells yielded in 1879 64,000 litres 
of water per minute; the sixty-eight French ones, 113,000 litres. 
The number of palms had Prec Ae from 359,000 to 517,000; that 
of other fruit trees, from 40,000 to 90,000; the population, from 
6672 to 12,827. In December, 1881, the yield of water from the 
wells had risen to 209,000 litres per minute. But this success is 
confined to a narrow zone within which water can be reached within 
a depth of 100 metres; and even here the borings that have been 
made since 1881 indicate a diminution in the yield of water. 
making it appear as if the limit of production of the undergroun 
reservoirs had almost been reached. Many of the French borings, 
too, are getting stopped up by sand, and are of too small calibre to 
be cleaned out and restored like the wider Arabic ones. 

Some time Mr. Bayley showed that when dro’ 


of various 
solutions are allowed to fall on to filter paper, the salt which was 





is continually being found in America. A Pittsburgh r has 
just found another, and says :—‘‘ Running on the "Fittle ranch 
road from the Pennsylvania at Edgewood station up to the mines 
of the Hampton Coal Co., above Wilkinsburg, is probably the 
oldest engine now in use in the country. Up to within three or 
four years Old Hannah, as she is called, was in active use on the 
main line of the road. For over a quarter of a century the old 
engine passed and repassed, hundreds of times, to and fro between 
Pittsburgh and Philadelphia. Old Hannah was built at the 
Baldwin Locomotive Works, in 1851, and was the first of its kind 
ever built in this country. The number on her front is No.1. In 
her day, before the great improvements on locomotives were 
brought out, she was considered a wonderful engine ; and she was, 
too. Strong, well built, and with powers of great speed, Old 
Hannah had matters pretty much her own way on the road. As 
she was the oldest, the other locomotives kind of laid back out of 
‘the way when she came dashing along. They showed her great 
respect. But it was — the stirring times of the war that 
‘Old Hannah made for herself her great reputation. Tom Lacock 
the engineer now in charge of the old veteran, is well acquainted 
with her history. ‘During the war,’ he said yesterday, ‘Old 
Hannah tugged more soldiers through to Philadelphia i any 
two engines on the road. She was running specially on this line of 
‘duty. I knew her engineer, and I think he was prouder of his 
engine than any man | ever knew. For twenty-nine years he held 
the lever on Old Hannah, and she never got ugly, or refused to do 
her work. She was a model in her behaviour. I never heard of 
her wrecking a train or smashing up anything.’ ” 
In an interesting article on “‘ Railways to the East,” the St. 
- James's Gazette says :—‘‘It is strange that while so much attention 
is being given to the question of the Suez Canal—and it is rightl: 
‘held that our trade route not only with India but also with 
_Australia will be permanently endangered unless we can maintain 
‘some control over it—so little notice should be taken of the gradual 
‘development of the railroad system which in the near future will 
‘connect Europe with the East. Yet these railways may have as 
great an effect upon English trade as the Suez Canal itself. In 
wmodern times the trade with the East, including Turkey in Europe 
-as well as in Asia, has been carried on so exclusively by sea, 
that we are apt to forget that, up to the period of the conquest 
‘of Asia Minor, Eeyp » and Constantinople by the Ottoman 
"Turks, the whole of the Asiatic trade went by land. This 
‘commerce was checked by the ruinous proceedings of the Turks ; 
and then came the discovery of the route round the Cape of Good 
Hope. Thenceforward, until the establishment of the so-called 
overland route down the Sea, and the construction of the 
Suez Canal, the trade with India, China, and Persia was carried 
on almost exclusively round the Cape. Hence the decay of Venice 
and Genoa and the increased commercial importance of Portugal, 
Holland, and England, which has lasted in the case of our own 
country until the present day. The result, however, has been to 
shut Central E out almost entirely from any participation in 
this extensive and profitable commerce ; an exclusion which, as 
can be j by many symptoms, will be acqui in, by 
Germany at least, no longer than can be avoided. Certainly there 
wtih teat acsh, pontinns Seanp ‘ef aatsrvuden hap af eso pees 
cool, pe nt grasp of facts whic’ of late 
years 
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in in many cases remains in the centre, and a water ring 
extends around it. Mr. J. U. Lloyd has extended these observa- 
tions and a notice of them has been given in the Chemical News. 
He has — the Cee to eres various — in 
aqueous solutions extend on pieces of blotting paper, di into 
the solutions, before they are left behind by the ae ces 
differences were noticed in the length to which different salts thus 
travelled. Mixtures of salts were also examined; in some cases 
one salt passes on, leaving the other completely behind. Thus a 
solution of quinine and berberine sulphates was separated by the 
method described; the former salt passed on through the paper 
after the progress of the latter had quite ceased. Dilute sulphuric 
acid behaved similarly; pure water alone passed onwards. In the 
case of simple salts dissolved in water, the rule appears to be that 
the more dilute the solution the quicker is the separation into salt 
and water. 

IN a paper communicated by Professor Mendeléeff to the last 
issue of the “‘ Journal” of the Russian Chemical Society, being a 
reply to M. Avenarius, the professor makes a very interesting com- 
— between his own formula of dilatation of liquids and the 
ogarithmic formula of Waterston, supported, Nature says, in 
Russia by his opponent, M. Avenarius. He shows by analysis why 
both formulas express with sufficient approximation the expansion 
of ether within the limits of 0 deg. and 104 deg., the observations 
beyond that limit having to be left aside until we have a more 
accurate knowledge of the laws of expansion of this substance at 
higher temperatures and under higher pressures. He demonstrates, 
moreover, that the logarithmic formula is as inapplicable to water 
as his own; and, developing both formulas into series, he shows 
why his own simpler formula ought to be considered as a first 
approximation to the law of dilatation of liquids until the true 
law is discovered. Though polemic in its first part, the paper is a 
masterly piece of scientific treatment of the controversy about so 
important a question. 

AT a recent meeting of the Berlin Physical Society, Dr. Kayser 
showed a new electro-dynamometer constructed according to the 
directions of Professor Bellati. Hitherto dynamometers consisted 
of two spirals—an external one, fixed, and an internal, movable. 
with bifilar suspension, which, being both successively traversed 
by the currents to be measured, produced a deflexion of the 
movable spiral that was proportional to the square of the strength 
of the current, The technical difficulties attending the construc- 
tion of these instruments were very great, and Professor Bellati 
had, therefore, substituted for the inner spiral a bundle of annealed 
iron wires hanging to a cocoon thread inside the fixed spiral. See- 
ing the annealed iron wires no residual magnetism, they 
were at once magnetised by any current, and their deviation was 
likewise proportional to the square of the strength of the current. 
This dhe vac pe ood was hi sensitive with weak currents. 
inte ted telephone, the membrane of which was feebly struck, 
gave deviations of from sixty to eighty parts of the scale—a sensi- 
tiveness which till then had been attained by no dynamometer. 


Dr. Kayser, at the same ‘time, showed a globular dynamometer, 
after the di of Frohlich, in which the inner spiral was coil 
up like a » and a Siemens torsion dynamometer for strong 


currents in which the inner spiral was fixed, the outer movable, 
and the deviation read by a torsion apparatus. In the discussion 
which followed, the er stated that the measurements hitherto 

had proved great precision on the part of Professor Bellati’s 
dynamometer. 





MISCELLANEA. 


THE Albert Palace, Battersea Park, was opened on Saturday, 
and a large number of people was present. 

A MEETING of the Refuge Harbour Society of the United 
Kingdom took place at 17, Parliament-street, on the 9th inst. An 
urgent appeal was made for funds, 


PRELIMINARY arrangements for the British Association meeting 
at Birmingham next — are being made. It is thought that the 
meeting will be under the presidency of Principal Dawson, of 
Montreal, 

AT a recent meeting of the Paris Academy of Sciences a paper 
was read ‘On a Method of Determining and ding the Charge 
of Electric Accumulators,” by MM. A. Crova and P. Garbe. The 
authors claim to have discovered a means of ‘determining and 
automatically recording the exact amount of energy stored in accu- 
mulators, and so regulating the discharge as to be able to ascertain 
the quantity still held in reserve at any given moment. The appa- 
ratus used were of the Planté type as modified by Faure. 


_ A NORTHERN contemporary says a good deal of interest is felt 
in some experiments now being made to secure the lead in lead 
fumes without the cost of the usual plan. At present the fumes 
are caused to travel through flues and chimneys, ti miles 
in length, but it is a pe by Mr. Walker, of Walker, Parker, 
and Co.—as a result of researches made by Dr. Oliver Lodge— 
to effect the object by electricity, and the needful works are 
being carried out near Chester, where there is one of the esta- 
blishments of this firm. 

THE Trade and Industrial News, the oldest established paper 
connected with industry in Russia, has taken a new departure. 
Till very recently it was published in Moscow in the Russian 
pea once a month only, but it has been found that the 
demand for current information was not met by issues so distantly 
separated as a whole month, and now the proprietors have com- 
menced a he edition to supplement the monthly. The weekly 
numbers will deal with current topics of the day, while the 
monthly numbers will more especially be devoted to explanations 
of engineering enterprises and publication of details, with plans of 
new machinery and inventions. 

THAT it is useful to be a member of a local board some of the 
members seem to think, for in a pamphlet by the late engineer for 
the Hendon Local Board it is stated that the contractor for some, 
drainage work had influence on the Board, by which he was 

bled to get a ber to say on his behalf that more was due to 
him than was certified for, while another took an engineer 
assistant from his work to make him a plan of his house and 
garden, and required the Board’s foreman and workmen to execute 
some alterations in his drains. From the pamphlet it appears that 
the engineer, whose name is Pollard, objected to these and many 
other things of the kind. He is not the engineer to the Board now. 

THE reports of the Aeronautical Society of Great Britain for the 
years 1883 and 1884 have just been issued together in a small 








ing | volume, which is mainly occupied by papers read before the Society. 


Amongst these is one on the mechanics of flight and their applica- 
tion to flying machines, by Mr. H. Middleton; artificial flight 
attainable, by Mr. Hollands ; the possibility of man-flight, by Mr. 
Barry; on the methods of soaring birds, and the bearing of the 
facts connected with them, by Mr. J. Lancaster, of Chicago. 
Amongst the shorter papers are: A visit to the Aeronautical Exhi- 
bition at Paris, by Mr. Frost; a memoir of Mr. John Stringfellow, 
by Mr. Brearey; a light and economical motor for propulsion in 
air, by Captain Griffiths ; and conjoint gas and mechanical action 
as applied to flight, by Mr. Brearey. 

A SERIOUS gas explosion occurred on board the Inflexible on 
Monday morning at Portsmouth, by which a number of men were 
inj The bunkers contain when full 1300 tons of coal, and 
the work of filling them was being carried on by two watches of 
stokers from the Asia, reserve ship, about sixty in number, on 
Thursday and Friday last. The coal used in her Majesty’s ships 
is known in the trade as Tylor’s Merthyr. It is not of a gaseous 
character; but on Saturday the men ceased work at two o'clock, 
and from that time until eight o’clock Monday morning the work 
of coaling the ship was suspended, and it is evident that in the 
interval a large amount of coal gas must have accumulated in the 
bunkers. It remains to be explained, however, how it happened 
that the ventilating tubes did not keep the bunkers free of gas. 


THE attention of the General Purposes Committee of the 
Islington Vestry having been directed to the alterations made by 
the House of Lords in the Water Companies (Regulation of 
Powers) Bill, recently introduced into the House of Commons, 
they have prepared a report strongly objecting to the changes 
effected as being made almost entirely in the interests of the water 
companies and against those of the consumers, and they have 
already caused a petition to be presented to Parliament, praying 
that the measure may bz restored to its original principles. The 
Water Consumers’ Defence League condemn Lord Camperdown’s 
Bill as confirming the power of the companies to cut off the water, 
and as ‘‘riveting afresh the chain which binds the consumer to 
the arbitrary will of the water companies.” A public meeting of 
the ratepayers of Islington was held on Monday evening, when 
it pga a to petition Parliament in favour of Mr. Torrens’ Bill 
to declare and explain the 68th section of the Waterworks Act, 1847. 


To English people it seems curious that roller skating should 
continue to be a very favourite amusement. That this is so, how- 
ever, and that an interesting feature of the craze is a remarkable 
development of the roller skate industry, is evident from a note in 
the New York Times :—‘‘ There are probably 400 firms and indi- 
viduals at present engaged in the manufacture of these skates. 
The monthly product cannot be far from 300,000 pairs. The profits 
to manufacturers and retailers are enormous. Most of the best 
skates turned out cost only 55c.a pair. They are sold to the hard- 
ware men by the gross at 1 dol. 35c. per pair, and are retailed at 
6dols. Complete machinery is the cause of the reduction in the 
first cost. The aim of inventors and manufacturers now is to pro- 
duce a skate, for fancy skating, that will turn in the smallest 
possible space. One of the best skates first brought out made a 
complete circle in a radius of 22in. This was followed by one that 
would turn in 18in., and a new skate just placed on the market 
will make the turn in just 7in. The demand for roller skates 
instead of declining seems rather to be increasing. On Feb. Ist it 
was estimated that there were 40,000 rinks in the country. In 
Cleveland alone there are more than twenty, which use constantly 
about 8000 pairs of skates.” 


TuHE Sydney Evening News contains a description of a proposed 
subway trea Sydney to North Shore. For some time Mr. Charles 
O’Neill, M.1.C.E., lately engineer-in-chief in Auckland, N.Z., and 
Mr. F. B. Gipps, C.E., have been at work on the scheme for con- 
necting the north and south sides of the harbour by tunnelling. 
The proposed works will be 6400ft. long from terminus to terminus, 
or about 14 mile long. The tunnel will be 6000ft. long. The 
seheme comprises two tunnels, one for a railway 21ft. wide and 
20ft. high above the rail, and the other running parallel for ordinary 
horse and foot ger traffic, 21ft. wide and 16ft. above the 
crown of the way. The tunnels will be 20ft. apart. The total 
cost of the scheme is estimated at £400,000, and the offer to be 


An | laid before the Cabinet meeting is that the Government shall 


guarantee 4 per cent. interest on that amount, when the promoters 
will at once Begin work. The promoters accept the whole of the 
risk, so that should the scheme fail through any unforeseen 
obstacles, of which there is no probability, the Government will 
have nothing to pay; and if it is successfully completed, the traffic 
will more than pay the interest at a less charge than is now levied ; 
and, therefore, the cost to the country will be ni/ in either event. 
Provision will be made in the charter for the tunnel to pass over 
to the Government in a certain number of years to be agreed upon. 
The scheme is almost identical with that for connecting New York 
and Brooklyn] 
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TRAIN PROTECTrION BAR. 


THE RAILWAY SIGNAL COMPANY, FAZAKERLEY, ENGINEERS. 
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A SIMPLE and practical precaution has been devised against 
the risk of accidents at stations and junctions by the errors of 
signalmen, which we illustrate above. By this invention a 
signalman is prevented from lowering his signals for a second 
train to enter a station whilst it is already occupied by a stand- 
ing train. No additional lever in the signal cabin is required, 
the protection bar being worked by the same lever that works 
the home signal in the following manner:—The bar A, Fig. 1— 
similar to a facing point lock bar—is fixed alongside the rail, and is 
worked by the rocking shaft C, Fig. 2, and sector H through the 
means of the pawl E carried on the lever F, which is connected 
to the same wire that works the home signal. When the signal 
lever is pulled over, the bar A is raised nearly level with the 
top of the rail; but on the signal lever being completely pulled 
over, the pawl E is disengaged, and the bar A falls back again to 
its normal position. When the signal lever is put back to the 
danger position, the pawl E, Fig. 3, re-engages with the sector H, 
and consequently the lever cannot again be pulled off so long as the 
train is standing upon the bar A. This patent protection bar 
is now in use on the London and North-Western, the Metro- 
politan, the North London, the Metropolitan District, the Lan- 
cashire and Yorkshire, and other lines, where it may be seen in 
operation, and at Victoria Station, Manchester. Fig. 5 shows a 
station platform, with home signal, signalman’s cabin, and the 
patent protection bar in position. 

The following description of the diagrams above of station yards 
explains the action of the bar:—Fig. 1. A train standing at the 
up platform on the pretection bar 2 prevents the up signals 
being lowered for a second train until the first train has left the 
station, the protection bar being actuated by the same lever 
that works the home signal 2, and 2 precedes 1 in the ordinary 
locking. A train standing at the down platform on the protec- 
tion bar 5 has the same effect upon cts 5 and 6 for the down 
line. Fig. 2. A train standing at the down platform A on the 
protection bar 2 prevents the down signals 1 and 2 being lowered 
for a second train whilst road A is occupied. In a similar 
manner a train standing at the platform B prevents the down 
signals 3 and 4 being lowered for a second train. A train 
standing at the platform road A, and the tail end of it foul of 
crossing C, and consequently on the protection bar 4x, prevents 
the down signals 3 and 4 being lowered to enter road B; and in 




















a similar manner a train standing at the platform road B, and 
the tail of it foul of crossing C, and consequently on the protec- 
tion bar 2x, prevents the down signals 1 and 2 being lowered to 
enter road A. Fig. 3 shows a train standing on the up line at 
the advanced starting signal 3 on the protection bar 2, which 
prevents the signals 1 and 2 being lowered for a second train to 
run into it, in the event of the standing train being forgotten by 


the signalman. In a similar manner a train standing on the 
down line at the starting signal 7, on the protection bar 8, pre- 
vents the down signals 8 and 9 being lowered for a second train 
to run into it. Fig. 4 shows the protection bar actuated by 
either of the signals 2, 3, and 18, so that in the event of a down 
train standing at the starting signal 14, with the tail end of it 
foul of either of the crossings B C, and consequently standing on 
the protection bar D, prevents signals either 1, 2, 3, or 18 being 
lowered. In similar manner a train standing at the starting 
signal 17, with the tail end of it foul of crossing C, and conse- 
quently on the protection bar E, prevents signals 15 and 16 
being lowered for the road marked A. 

The application of the patent train protection bar is intended 
to prevent such accidents as the one which occurred at Stepney 
Junction, on the Great Eastern Railway, on the 22nd March, 
1884, by which 106 persons were injured; and it may safely be 
inferred that this accident would have been prevented by its 
adoption at that station. The Railway Signal Company, of 
Fazakerley, Liverpool, has been appointed by the patentees sole 
licensees and makers. 








EDWARDS’ ANEMOMETER. 


THE engraving shows a simple and inexpensive device for 
determining with approximate accuracy the velocity of the 
wind at the moment of observation, and particularly adapted 
for the use of riflemen at target practice. The Scientific 
American gives it as recently patented by Mr. Eaton A. 
Edwards, of Forte Meade, Dakota. The post or standard has a 
—— tripod base for firmly supporting it. The vane B has a 
thimble /, stepped on top of the post to allow free rotation, and 
the thimble has a pointer c, moving in connection with a 
numbered dial 4, for indicating the direction of the wind with 
reference to the target ; in other words, the apparatus being set 





| so that the vane points to the target when the pointer is at 


zero, the position at right or left will indicate the angle at 
which the wind blows across the line. Sliding in a slot in the 
vane is the spindle d, around which is a spiral spring that takes 
behind a collar on the spindle, and on the end of the spindle is 
a disc g, the area of which is a convenient part of a square 
foot. On the large end of the vane is pivotted a pointer h, con- 
nected by a link with the end of the spindle, and a properly 
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graduated fixed quadrant k. The pressure of the wind on the 
disc causes an inward movement of the spindle, and that in 
turn swings the pointer so that it indicates on the scale the 
velocity of the wind calculated from the pressure in pounds per 
square foot at any moment, 
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COMPOUND WINDING ENGINES. 
MESSRS. DICK, KERR, AND CO., LONDON, ENGINEERS, 


THE engines we illustrate above were made by Messrs. 
Dick, Kerr, and Co., Leadenhall-street, London, at their 
Britannia Engineering Works, Kilmarnock, for Messrs, Young's 
Paraffin Light and Mineral Oil Company, and have been lately 
erected at their new shale mines, Newliston, near Edinburgh. 
The cylinders are 24in. diameter by 60in. stroke, coupled direct 
upon the winding drum shaft. The drum is 12ft. diameter by 
8ft. wide, and is formed of three cast iron cheeks—or centres— 
made in halves, and firmly bolted together at the naves and 
peripheries. These centres are clad with oak 4in. thick, bolted 
to internal flanges cast on each. After the engine had been | 
erected and started, the oak cleading was turned parallel, and | 
screw grooved in its place—the depth of groove being jin., and | 
the pitch 1}in.—to guide, and thus prevent the wire-rope coils 
from rubbing on each other. In winding engines it is a most 
important matter that they should be easily and quickly 
reversed, and that the attendant should be able to reduce the 
quantity of steam by the reversing handle alone, more especially 
as these engines perform an equal amount of work, whether in 
forward or backward gear. The makers, from their experience 
with locomotives, decided on applying the method patented by 
Mr, Alex. Morton, Glasgow, and known as Morton’s valve gear, 
which fulfils these conditions. 

The chief novelty of this gear is in the means adopted for 
correcting the irregular lateral vibration of the connecting rod, 
which by one and the same movement compensates for the 
radial motion of the lever actuating the slide valve. It is, 
therefore, immaterial with this gear whether the engine be in 
forward, backward, or any equal intermediate position, the port 
openings at and the distribution of the steam to both ends of 
the cylinder being equal. The details and the arrange- 
ment on these engines are clearly shown on our illustration. 
The method adopted for balancing the slide valve is shown 
in section, and consists in the use of a hollow balance 
block surrounded by packing in the stuffing-box formed 
on the casing cover, and adjusted by an ordinary gland. The 
packing of asbestos and india-rubber is perfectly steam-tight 
under the greatest steam pressure—60 1b. per square inch—and 
the engines were reversed with the greatest ease. 

The annexed double diagrams clearly illustrate the distribu- 
tion of the steam to both ends of the cylinders when in full and 
intermediate gear. No. 1 was taken in full gear, when the 
engines were adjusted by the brake to twelve revolutions per 
minute, with the steam pressure gauge at 45 Ib. per square inch. 
No. 2 was taken under the same conditions po 1, only the 
brake was adjusted so that the engine ran at twenty revolutions. 
No. 3 was taken with the valve gear in an intermediate position, 
with the brake adjusted to twenty-four revolutions per minute, 
and No. 4 with the gear so linked up that only jy of the 

linder oy was taken from the boilers. A mean between 

o. 8 and No, 4 may be taken for any intermediate position, 





and as the reversing position with this valve gear gives identi- 











cally the same distribution of steam, we need not give further | 


diagrams. 








THE BARROW MACHINE ROCK DRILL FOR 
MINING. 

THE accompanying engraving illustrates a rock drill at the 
Inventions Exhibition. The thesis maintained by the inventor 
may thus be stated:—The first practical use of machine rock 
drills for perforating tunnels was made by the Italian engineers 





















in Mont Cenis Tunnel in 1864, and their success was proved, 
and led to their gradual improvement and general introduction, 
not only in tunnels, but also in mines, in their varied operations 
of sinking, driving, and rising. Their success in mines has been 
very great and striking, not only in their mechanical power and 
speed in exploration, but the motive force. Compressed air, 
after spending its power in and through the drill in perforating 
the rock, is found to be a most desirable t in ventilation, 
and being contingent upon the working of the drill, it renders 
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unnecessary the various artificial and costly experiments previ- 
ously n , and which often were of limited and temporary 
efficiency. It delivers the air through the drill pure, fresh, and 
cold from the surface to the small and hot ends of the mines in 
ample quantity, and reduces the temperature to a comfortable 
degree for the effective labour of the miners; in fact, for this 
purpose, it leaves nothing to be desired. It is impossible to 
overrate its advantages to the miners in maintaining their health 
and vigour under circumstances ordinarily so unfavourable. 

But in the mechanical construction of the drill, the early 
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engineers introduced the principle of automatic mechanical 


| advance, and this principle of construction, generally adopted in 


all drills down to the present time, has not proved a suc- 
cess, and from the variable condition and character of the rocks 
upon which it acts, it must, we think, of necessity fail. It was 
from the first assumed that the rock to be perforated was 
homogenous and of uniform hardness, and that, therefore, the 
speed of the advance should be uniform and fixed and given 
with mechanical precision, This, however, was a mistake ; even 
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if the rock did not vary in hardness, the condition of the drill 
from its rapid percussive action would naturally deteriorate and 
require a slower rate of advance. But all rocks, and especially 
our mineral rocks and veins, vary as is well known, and often 
suddenly, from hard to comparatively soft and vice versd ; and 
frequent cavities are also met with, and sometimes the small 
perforating hole in which the drill operates is hard on one side 
and soft in the other. If, indeed, there is anything uniform in 
the condition of the rocks, it is in their frequent and irregular 
changes, which makes the automatic and uniform advance unsuit- 
able and obstructive. If its speed be too great for the hard or 
too slow for the softer rock, it is equally inefficient in both 
cases, as is found in practice ; and it is impossible to adapt a 
fixed mechanical speed to such varying conditions of rock. _ 

Mr. Loam, engineer of the Barrow Rock Drill Company, in 
his visit to Mont-Cenis in 1864, detected and pointed out this 
inherent defect in the mechanical advance. Its obstructive 
action was conspicuous, and greatly marred the effective action 
of the drills. He was told, in answer to his remark, “that it 
was ni to efficiency that the advance should be made 
with mechanical precision.” He, however, saw clearly that 
mere mechanism was not adapted for the advance with such 
changes in the rock, and that this most important operation 
could only be properly regulated by the intelligence of the 
attendant, and with its sole control in his hands, and by cam- 
bining his intelligence and his direction with the force of the 
drill, to make him an integral part thereof, and to develope its 
full power and efficiency, 

A series of extended and practical experiments, subsequently 
carried out upon these views with various drills, under the 
direction of the late manager, at the Barrow mines, with and 
without the mechanical arrangement, proved clearly the great 
superiority of the hand advance of the Barrow drill over the 
others. The man in charge, with his intelligence actually 
engaged, instantly detects any symptom of a change in the rock, 
and regulates the advance accordingly, and thus at once avoids 
and guards against obstruction and its ultimate and certain jam, 
and loss of time and effect. The drill itself is also simplified by 
the excision of the automatic apparatus, which, apart from its 
obstructive inefficiency, adds to the weight and makes it more 
liable to derangement and less portable for handling, 

The engraving fully illustrates the internal arrangement of 
the tool, which is very simple. It will be seen that the globular 
swell on the boring bar actuates a lever, which moves the air- 
distributing valve in a way intelligible at a glance. 
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A TREVITHICK MONUMENT AND NO MONUMENT. 

Siz,—With some surprise I read an announcement in your 
columns that it is the intention of the committee to close the 
Trevithick fund and to leave Trevithick without an adequate com- 
memoration. I beg to protest against any such private plan of a 
few members of the Committee, and to their appropriation of the 
fund without the usual measure of calling a public meeting of the 
subscribers. Not receiving the telegram until late at night after 
the meeting, I was unable to take part asin the previous meetings. 

It is now some three years ago that it was proposed by me in 
your columns a statue or bust should, on the fiftieth anniversary 
of his death, be raised to the great engineer, Richard Trevithick, 
in Westminster Abbey. To me this seemed desirable, not only as 
due to his services and reputation, but also as a tribute to the pro- 
fession, that its claims to national honours should be maintained, and 
that the memorial of Trevithick should be added to those of Watt 
and George Stephenson. 

Thanks to the advocacy of the press, the idea was well taken 
up, committee meetings were held at the em | of Arts and the 
Institution of Civil Engineers, the Trevithick family gave their 
co-operation, and a considerable sum, sufficient for the original 

, has been raised by much individual exertion, and largely 
by that of the locomotive engineers. 

Unfortunately a desire has been evinced by some few persons to 
set aside the original design, and the usua] measures have not been 
adopted. A public meeting has not been called, nor have the 
subscriptions been generally advertised. The restricted fund as 
yet obtained is proposed to be applied to the lame and impotent 
conclusion of a Trevithick Scholarship, of which in a short time 
no one will know anything. A copy of a bust is to be placed in 
Truro Cathedral, in which place it will not satisfy the aspirations 
of Cornishmen. 

It is said that a scholarship is more useful than a perpetual 
memorial in a work of art, or than the honours of Westminster 
Abbey. It may be so, and also that the money may be better 
given to the poor, or to the endowment of a Trevithick Chapel. 

Personal tributes are the vanity of vanity, the more so for the 
dead, and for him who rests in his obscure grave at Dartford. 
This, however, has not been the thought of Trevithick or of such 
men, but rather to look for a life after death, and that their deeds 
should be duly honoured as an incentive to the exertions of others 
for the common good. Indeed, how Trevithick regarded such 
commemorations may be well enough judged from that noble 
design composed by him for a public monument, which may be 
found in the biography written by his son. 

As, if a proper appeal be made, funds may be obtained for 
scholarships and other purposes after due tribute has been paid to 
the reputation of Trevithick,I now make this demand 
elsewhere. It is that the private scheme now suggested shall not 
be carried out until a general meeting of the subscribers has been 
held, and until a public meeting has been convened to adopt 
measures for establishing the fund as a national memorial to one 
whom we now recognise as a great genius, a glory to our country, 
and a benefactor to the whole world. HypbE CLARKE, 

32, St. George’s-square, S.W., June 6th. 





PROPOSED WIDENING OF OLD BROAD-STREET. 


Sm,—Our attention having been directed to the rapid increase 
of traffic along Old Broad-street to the neighbourhood of the 
Royal Exchange, which has been created principally by the erec- 
tion of the new railway stations in Liverpool-street, A. § the conse- 
quent frequent blocks of vehicular traffic and crowded state of the 
footways, particularly at the commencement and close of the 
., ordinary business hours, also to the fact that during wet weather 
no one can pass along the street without being much splashed by 

passing vehicles, we trust that, being a matter of public interest, 
you will pardon us for intruding on your space by suggesting the 
cause of such inconvenience, together with a suitable and compara- 
tively inexpensive means of remedying the same. 

The obvious cause of the above state of things is the narrowness 
of the street, particularly at the south end, where at one part, by 
the Ocean Marine Insurance Company’s offices, the footways are 
respectively 7ft. and 5ft. in width, and the roadway about 16ft., 
thus only allowing of one vehicle passing another; whereas a street 
with such an amount of traffic should provide for four, or at least 
three, lines, | It is well known that the City authorities are ever 
anxious to improve the facilities for street traffic, even when 
involving a large ew in the purchase and compensation 
for removal of valuable property. This item would form a con- 
siderable part of the expense of widening Old Broad-street, and, if 
effected in the ordinary way, would be likely to prove an almost 
jasyrmoyatable ovstacle, We would therefore suggest that the 





existing buildings should be retained as a whole; the curb 
line at the east side being set back from its present position, 
as shown on the dotted line AAA—see encl sketch 

to the face line of the buildi commencing from the 
unction with Threadneedle-street to the — of London Club; 
a colonnade being substituted for the ground floor frontages, a 
footpath of from 8ft. to 10ft. in width carried behind the same, 
and offices and shops in the rear being lighted by continuous 
glazed fronts. Thus no serious diminution of light or rental value 
would be caused, except so far as relating to the diminished area 
of the ground floors, Prom this point northwards the improve- 
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ment would consist in throwing the spaces <a by the areas 
into the footway, and lighting the basements by means of pris- 
matic lights oy existing curb, as shown by the dotted line, being 
set back to firm line in continuation of the proposed colonnade, 
and running into the present curb at the point marked X opposite 
Pinner’s-court. 

Ry the above means a minimum width of roadway would be 
secured | sufficient for three lines of traffic, besides obtaining more 





We also notice that, notwithstanding the congested state of the 
traffic, a pillar letter-box is so placed opposite m House as 


to leave only sufficient space for two people to pass abreast, We 
should have thought a wall-box behind the rajlings would have 
answ every requirement. 
The above principle is peptesite not only to Old Broad-street, 
but to several other crowded City thoroughfares. 
CoPLAND AND GILMOUR, Civil Engineers, 
42, Old Broad-street, June 3rd. 





THE RATIO OF CONTRACTION OF AREA TO EXTENSION, 
Sim,—I quite expected that some one would point out that for 
a Qin. length of bar the ratio of contraction of area = is more 


nearly equal to * than to of a’ But I did not suppose that any 


one of Mr. Strohmeyer’s acuteness would put this forward as a 

disproof of the relation I stated between contraction of area and 

extension. For every bar there must be a length / such that 
@_A 


ee 

exactly; but the fact does not seem to me of any importance, unless 
l were a constant length for different materials, which it is not in 
the least likely to be. On the other hand the relation 

w_soAé 

an t+a 
must be true for any length of the bar short enough to be sensibly 
cylindrical after fractu The relation does not rest on any 
experimental basis. But it is I think so far a confirmation that 
even for a 2in. or lin. length, which is easily seen to be not cylin- 
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Q-adtil 
as nearly as my tables showed. To put it in another way, the 
relation— ins 





: Q2 %l+a 
will be true, if 2 is a short enough length of the bar, and it is only 
when a short enough length of the bar is taken for measuring the 
extensions that an exact relation between the contraction of area 
and extension can be found. If the extension is measured in a 
greater length— a ee 
Qn” +a 
where k is the ratio of the mean contraction of area between the 
gauge points to the maximum contraction at the point of fracture. 
The mean value of & in my tables was about three-fourths. That 
is, in a lin. or 2in. length the mean contraction of area is about 
three-fourths the contraction at the point of fracture. This is not 
any new Too of view, it was quite oar f expressed in my letter. 
it is likely that for any given kind of material, and say fora 
l=one diameter of the bar, k would be sufficiently con- 
stant to be a useful means of checking the measurements of con- 
traction and extension. 
Central Institute, June 7th. W. C. Unwin, 





THE LAWS OF MOTION, 


S1r,—My eye has just fallen upon a letter in the number of THE 
ENGINEER of the 22nd ult., by Lieut.-Colonel A. T. Fraser, R.E., 
of Trichinopoli, in Madras, on my rule and “theory” of calcu- 
lating efficiencies of fans. The letter is not without weight, and 
although not a single reader perhaps, except Professor Cleveland 
Abbe, the Astronomer of Washington, in the United States of 
America, ae nen may be _ to meen | the least peda it, 
it yet very shrewdly regards change of act energy of motion as 
what I have found it to be necessarily in pulsometric views of 
motion’s transformations; and what Professor Cleveland Abbe has 
made use of to arrive numerically—in the most soaring flights of 
“occult” ways that Colonel could desire to see—at 
the origin of the solar system’s present dimensions and cor- 
relations; that is to say, as the time-integral, as Professor 
Abbe writes it, of actual acceleration /f dt, or (v2 ~ v,) multiplied 


by the mean velocity during the time (*? : "1); the product of 


which two factors is ( - *r), or for each unit of mass in mo- 
tion, the new actual work accumulated in it. . 
Colonel Fraser also agrees perfectly with me in regarding > 


or centripetal acceleration, ‘‘ which deflects without affecting the 
speed of a body’s motion,” as a kind of domination of mechanical 
motions in the inner fabric of atoms and molecules, just as universal 
there as gravitation is in the field of space ex’ to them. 
There is one point about both these forces, centripetal and gravi- 
tating—if they have, in the regions proper to them, the universality 
conjectured—that at once bars the road to all “‘ baromotists;” for 
these propulsions act, in that view, with their accelerative effect 
upon whatever matter comes into their field without any the 
smallest admissible discrimination. It cannot be matter whose 
motion is here transferred to other matter, because the fact stands 
admitted that matter of every sort is alike under the domination. 
To coin a new kind of matter which is not matter in the space- 
ae where gravity acts, is therefore incumbent on baromotists 
who assert that the motion of falling matter is that of other 
matter transferred to it. And then they will have to show, 
besides, how the transference takes place. If the other matter’s 
motion does not enter the falling matter, new matter and all, then 
its velocity only entersit, and thenew matter remains uni rated 
with the driven mass. + is the difference, in this case, 
between velocity adjourning from one matter toanother when they 

ty near, and velocity adjourning from one matter to 


are 
another when they are pretty far off? A man must have “‘ ogeult- 


ism” on the brain who cannot see that in both cases and in every 
form of this case in which jt is possible to put it, velocity does go 
across from one matter to another, or in other words that the parts 
of space are moving in set ways just ag much as baromotists 





have to prove that matter is all moving in set ways, But itis just as 
impracticable to conceive that the motion enters the falling mass, 
new matter and all, unless the new moving matter substitutes 
itself visibly in the place of the stationary matter, which it then 
leaves behind invisible, and in a no longer discoverable form ; 
and as the falling motion becomes more rapid, faster movi! 
matter steps into the place of that which last me visible, and 
soon. Since we know that matter can and does c its form, 
this is not so incomprehensible as that velocity should leave one 
measure of matter, and without any transformation of matter 
taking place, adjourn across the boundary of their forms from one 
of two parts of matter to another. It is only necessary to remem- 
ber that there is such a thing as the differential calculus (and thet 
men who practice it are not dreamers and occultists for that reason )}, 
which includes “orders” of smallness in its quantities which are 
nothing in the calculus if they are not infinitely separated from 
each other, to perceive that in the passage from one infinite: 
order of size to an adjoining one, permutations of quantities may’ 
take place of which we can no more profess to predicate the neture* 
than we can pretend to say how many comets’ tails there are in the* 
Milky Way. That such rules of transformation do and must exitt,. 
T accidentally fell in with some perfectly satisfactory reasons % 
know, some years ago—as a perfectly unmistakeable signification 
of Clausius’ “* Equation of Stationary Motion ;’—or I would never 
have dreamed of, as I will never now desist from looking for them. 
Certain transitional ions by pul tric progressions, capable of 
exp! , as above, gravitative and free dynamic actions baromo- 
tively, will also be the supenetion, as I set out to show originally, 
of the ** Second Law of Thermodynamics,” and, as I find now, of 
elasticity and stress, not hopelessly, but with such practical results 
as could clear up the fan problem (no writer on the Laws of Newton 
has sa caught the handle which helped me there, that all action 
is Vigour, stroke and bow, or toiling and tugging of a pair-oared 
skiff becoming double scull, or one 1, only when friction’s dead 
drag has to be wrought against), and it explains to me more other 
things in Physics besides, than I can enumerate. But why ten- 
sion of action should be forfeitable to friction and to heat, in unre- 
versible pi ures, not to return is, I confess, still a backg d 
the subject’s mathematical recesses, where the motives as well as the 
machinery of the mind are touched, and “darkness” as great as 
“* Egypt’s ” will certainly involve the subject of Friction for a long 
time yet. Colonel Fraser’s letter points to three occult ideas, 
which will probably long continue to defy mathematics in their 
exposition. With this recognition of the above resemblance of his 
letter to my views, that I have not overlooked his writing, I would 
prefer at present, with his approval, to take leave of these obscure, 
and still very far from easily approachabl ts of the subject. 
A. 8S. HERSCHEL. 
47, Lovaine-place, Newcastle-upon-Tyne, June 8th, 














Srr,—Since the date of my last note to you I have read all you 
have published on the above subject, and think that a passage in 
your leader of 13th February has given rise to much of the diffi- 
culty; for Newton’s three laws are clear and consistent. In so far 
as motion has a cause, force is that cause. Fundamentally the 
subject is incomprehensible; but all subjects are fundamentally 
incomprehensible. This subject can be understood in the same 
sense, and to the same extent, as others. The passage to which I 
refer is—‘‘ Reaction is always equal and opposite action.” The 
sentence would be true if written without the last word, or with 
the preposition “ to” inserted before it; but the fact that reaction 
is not action makes it unintelligible as it stands. 

Force is that thing which we feel in ourselves as a push when we 
thrust a body from us, as a pull when we draw one to us, and as » 
strain when we attempt to do either act unsuccessfully. It is also- 
that thing the existence of which experience leads us to infer whem 
we see bodies moving. But motion is not the only form under 
which we recognise force. Other forms are— 

Cohesion.—The nature or mode of being of the form of force 
that we give this name to is own, Its consequences are 
rigidity and elasticity. The neglect of its existence by those who 
have taken part in this controversy is one cause of the confusion 
that has supervened. 

Gravity.—The nature or mode of being of the form of force that 
we give this name to is—pace ‘‘, T1,”—unknown. The consequence 
is —" usually across space, though contact does not 
annul it. 

Chemical affiinity.—The nature or mode of being of the form of 
force that we give this name to is unknown. Its consequences are 
multifarious. 

The above three forms of force are the primal powers in physics, 
They are properties of matter. They enable work to be done and 
they cause motion, but they are independent of both. Work does 
not change them. They exist before and they continue to exist 
unchanged after any work has been done. 

Those reactions which occur among them, but which are unattended 
by change, make up the subject matter of statics. The doctrine 
of the conservation of energy cannot be said to apply to them. 
Between these primal forces and those secondaries, which room in 
8 bles them to , and which I am about to enumerate, 
there is a chasm, which philosophy has not yet fathomed, though 
dialectics have bridged in several ways. Professor Tait’s paper 
denying the existence of force is one such bridge; ‘‘. I1.’s” state- 
ment that gravitation is the unknown motion of something un- 
known is another. Similar chasms divide inorganic nature from 
organic nature, and organic nature from consciousness. They are 
al _— unfathomed, and equally easy to bridge dialectically. 
Any fourth-rate scientist can bridge them all in twenty different 
ways, all profoundly mathematical and profoundly unphilosophical, 
The secondary forces are :— 

Periodic disturbance.—By a series of suppositions more or less 
strained, we think we have discovered that some kind of periodic 
disturbance akin to motion is the nature or mode of being of the 
form of force that shows itself as heat or light. 

Wave motion.—We know that wave motion is the nature or 
mode of being of the form of force that we call sound. 

Rectilinear motion.—Relative change of position of matter in 
8 mark the word relative—is the nature or mode of being of 
the form of force with which we are most familiar, because it is 
the only one that is directly perceptible to our senses. It is to 
these secondary powers in physics that the doctrines of conserva- 
tion and dissipation of energy really apply. They are mutually 
transmittable. When they do work against any one of the Lane 

wers the change they effect is not in the primary power itself, 
batin therelative positions in space of the bodies concerned. Besides 
this they can be transferred from one mass of matter to another, 
which is not the case with the primary powers. Their actions 
always require time and “7 Canes and they make up the sub- 
ject matter of dynamics. o not know whether magnetiam and 
electricity are primary or secondary powers. 

Inertia isa odemantal property of matter, 
any primary or seco 





virtue of which 
matter requires 
time to effect change in any other mass, and by virtue of which 
also, the secondary forces, once initiated, have persistence, and 
therefore are forces. It may be as well to remark here that. 
Archimedes was quite wrong when he wanted a lever as well as a 
fulcrum to move the earth., Given the fulcrum—that is, standin 
ground outside of it—his own strength, without the lever, woul 
move the earth—with time. 

Reaction is a general term, which means the sum of any number 
of resistances to any particular force in any particular case. 

Vis inertia is that particular form of reaction round which this 


force in one mass 0 


controversy has raged. It is the resistance which a body, free in 
space, offers to change of motion. It is said to be equal to the 
acting force; but this language is scarcely accurate. The things 


that are undeniably equal are the two sides of the strain—tension 
or compression—which the force and the vis inertia set up between 
them. From their very nature tension or compression must be 
equal-sided phenomena, It is impossible to think of them other- 
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wise; and from this we infer the equality of the force on the one 
side and the vis inertia on the other, though ‘‘ equivalence” 


would be a better term than “equality.” We may safely say that’ 


force and vis inertia in any 8 
and twenty shillings are equal, but no more. 

In statics, pressure and tension—or in one word, strain—is the 
sign or symptom of the existence of force, but there being no room, 
no change ensues. In dynamics, strain with change is the sign or 
— that primary forces are producing secondary forces, or 
that secondary forces are being tcanstaonel from mass to mass. 

Pressure and tension are always essentially in all directions, as 
in fluids, but cohesion masks this fact in solids. Of this important 
and much neglected fact more anon. 

In considering Newton’s laws of motion abstractly, we do not 
think at all of the static strains that occur in each of the masses 
——, because our imaginations conceive them as without 
magnitude, or as coming in contact with each other upon impact 
at all points of each ; but it is far otherwise when we try to prove 
these laws to ourselves or explain them to others by illustrations 
involving carts and horses, | tives and » spheres of 
lead, or, in short, bodies whose figures are dependent upon cohe- 
sion. Before we can make headway by this method we must 
define the limits of each body concerned, and discriminate between 
the static reactions of the various parts of each body and the 
dynamic reaction between the operating bodies. This has hitherto 
been neglected in the present Soomsaten—hense the great draw- 
bar problem. 

If you, Mr. Editor, will kindly publish these general observations, 
I will apply them to the drawbar problem and to the illustrations 
of Professor Lodge and others in a future letter. Ww. Murr. 

Edmonton, June 8th. 


ial cage are equal as a sovereign 





Sir,—It is impossible to continue a scientific discussion unless 
opponents have some common as well as some controversial ground, 
and can thoroughly distinguish between the two, I have accord- 
ingly been anxious to seize every opportunity of declaring agree- 
ment with “‘ , II.” on the one , and on the other of bringi 
out the points on which we appeared to disagree into sharp relief. 
He misunderstands both these endeavours, On those points which 
I have strained to declare t, he p himself on “‘ the 
progress he has made,” and in those cases where I have had to 
assert that I considered him in error, he has hitherto done one of 
two things, either reiterated them in another form, or else “~~ 4 
shifted his ground and ignored the inconvenient difficulty. He 
now complains that my bare assertion that he is wrong proves 
nothing ; certairily it does not prove anything except that we 
differ. But I have never merely poedlires | he was wrong; I have 
tried to point out exactly where and why he was wrong, and thus 
—- the “ proof” of which such a matter is briefly capable. 

e has adduced, for instance, as an annihilating example a pro- 
jectile at the top of its trajectory as having no acceleration. I 
pointed out that this was incorrect, and that he was confusing rest 
with equilibrium. This seems to mea sufficient and complete 
refutation or explanation of the point of difference; and one 
expects when a difference on an elementary point like this crops up 
in a scientific discussion, that the opposer will either admit the 
slip or mistake, or else will stand to his guns and sustain his posi- 
tion. Ins of that ‘*®, TI.” calls for ‘* fs, not words.” I 
would remind him that complete ‘‘ proofs” of statements like this 
are matters of elementary instruction not discussion. 

The example chosen by ‘‘#. TI.” about the tug of war happened 
to turn out awkwardly, so he silently abandons it, and merely 
reiterates his assertion that a push cannot cause motion. He 
adduces no argument in support of this somewhat grotesque asser- 
tion except the perfectly true but irrelevant fact that pushes are 
always balanced—in other words, that you cannot possibly 
push a body unless it pushes back against you just as much. He 
considers the case of a falling stone, stating with truth that the 
stone pushes up—reacts—against the gravitation medium just as 
hard as the gravitation medium pushes it down. He admits—on 

per at any rate—that this upward push or reaction of the stone 
is not exerted on itself, but only on the gravitation medium, being 
in fact the necessary concomitant or condition of the push exerted 
by that medium, and yet he goes on to ask, ‘‘ Why does the stone 
fall? or rather, is it not clear that the fact of its falling shows 
that push is not the cause of its motion?’ Notatall. I grant all 
his premises, but maintain that his conclusion is an utter non 
sequitur, There is only one force acting on the stone, viz., the 
push of the gravitation medium, and so of course it falls, being, in 
fact, pushed down. 

If ‘‘d, 11.” held the view that all energy may ultimately be 
found to be in its essence kinetic—in other words, that elasticity is 
possibly a mode of motion—then I would say that the idea is not 
new or peculiar to him, and that it is very likely true, though not 
yet verified. But, so far as I understand, ‘‘%. 1.” declines this 
mode of presenting his idea, when offered to him by Mr. Lousley, 
and returns upon his old statement that Newton’s laws of motion 
impel one to the conviction that a push is not a cause of motion, 
that motion is i petent to produce strain or strain motion, but 
that motion must necessarily and on first principles give rise to 
and be produced by nothing else but motion. Whether this be 
true or not, there is nothing in Newton’s laws of motion that 
seems to me to have the least ing on it, 

One more matter before closing. When I said that “ ®, 11,’s” 
views of gravity appeared to be in accord with my own, I was 
referring to the direct pushing down of a stone by the gravitation 
medium, I did not then know that he could perpetrate such an 
absurdity as that in his reply to ‘‘ A Girton Girl” a fortnight ago, 
where he says that on a freely falling body gravity has ceased to 
act. It appears, therefore, that I was over hasty in admitting 
even partial agreement with his views. 

June 8th. 








Oxiver J. Loner. 





Sir,—As ‘A Girton Girl” declines to continue this discussion, 
it would be discourteous on my part to press further arguments on 
her attention. 

She asks a question, however, which it is right I should answer. 
She wants to know what I mean by work being done by gravity on 
a falling body. I reply that I mean that work is stored up in it 
by the acquisition of motion, and the amount of work thus stored 


up is measured by the well-known formula x + of which “A 


Girton Girl” cannot require any explanation. 


It _ perhaps further enlighten her if I point out that the fall 
of a body by the action of gravity is simply a phase of the condi- 
tioned. There is @ priori no more reason that the stone should 
remain at rest in the air than there is that it should fall. To the 
stone the condition of falling is just the same as the condition of 
remaining at rest; but the condition of falling with the accelerated 
velocity of 32ft. per second is the only condition under which push 
due to gravity will not act on it. Therefore, while it is falling 
there is no push on it, 

It must be understood that this statement is made from ‘‘ A 
Girton Girl’s” point of view, namely, that push is the cause of 
motion, which is, of course, not my belief. I use it simply, if she 
will permit me to use the phrase, to convict her out of Loe own 
mouth—that is to say, if the stone did not fall, then, thanks to 
the push, it ought to fall. In other words, it falls to avoid bein 

ushed, just as a prisoner may go quietly with his captor to avoi 
fans hauled off to gaol by main strength. 

** A Girton Girl,” to make her case good, must show that a stone 
falls by the push of gravity in the same way that she holds that a ship 
is advanced by the push of a screw. This, of course, it is impos- 
sible to do, because on a body falling freely there is no push, just 
as a balloon sails with a breeze at a uniform velocity, the occupants 
of the balloon experiencing the while a dead calm. There would, 
of course, benothing remarkablein a body once started falling without 
pushacting on it if its velocity wereunifoym. The remarkable feature 
of the action of gravity is that the stone falls with an accelerated 





Me ey without the development of stress. Foran explanation of 
what I mean by stress, I must refer “A Girton Girl” to my first 
letter. So far as I know at present there is nothing in nature to 
quite parallel this, 

Lastly, ‘‘A Girton Girl” asks me, ‘‘Is it not as reasonable for 
me to consider gravity as a force transferred to a body and mani- 
fested in motion, as for ‘ ®, TI.’ to ——" it as transferred motion 
capable of showing itself asa force?” M. reply is, that it would 
be as reasonable if the existence of the Force—push—of gravity 
could be proved; but it is absolutely im ible to prove the exist- 
ence of any push while the stone is fi freely. e only con- 
dition under which push can exist is that the stone s! 
with a uniform velocity, or with a rate of acceleration less than 
32°2ft. per second. This condition not being present, the push 


does — exist. paeA 
At first sight it may appear to be a very ing assertion 
gravity exerts no bs 4 ut startling or 


or pull on a falling body 

not it is none the less true ; but it must be clearly borne in mind 
that it is only true while the stone is falling png | in vacuo. The 
reason why it appears startling is because we fall into an error 
which I ptr» join with Dr. Lodge in protesting against, 
namely, that a body resists its own motion. Matter is entirely 
incapable of resisting motion; all that it does is absorb motion, 
just as a sponge absorbs water. In order that the transfer may 
take place between rigid or comparatively rigid bodies, stress, or 
what is known as ‘‘ force” is a into existence, but the amount 
of this stress depends on the time allowed for the er. Why 
stress is necessary I have already stated Iam unable to explain ; 
but I suspect that it is due to the comparative rigidity of such 
forms of matter as are evident to our senses, and I can quite 
conceive the existence of some other forms of matter, which 
can transfer motion without setting up stress, and this is I think 
possibly true of the ether. I would like to refer “A Girton 
Girl” to a really splendid lecture on the ether, delivered by 
Dr. Lodge before the London Institution on December 28th, 1882, 
in which he defines the ether as a continuous fluid. Such a fluid 
I think may be found capable of transmitting motion, not only 
within itself, but to solid bodies—which are according to Dr. Lodge 
only portions of the ether in rapid vortex movement—without 
stress, and consequently without the performance of what we call 
work, If this be admissible, it will be seen that it opens up a new 
field for speculation concerning many things now obscure. Thus, 
for —— Heat is the motion of molecules, but no one asserts 
that push is necessary to cause that motion. Joules’ experiments 
show, of course, that heat can be obtained by push in one sense, 
but they do not prove that anything analogous to push is present 
when radiant heat, for example, emitted from a fire passes 
through a steel plate to the water in a boiler; indeed there 
is no difticulty whatever in assuming that motion may be 
transferred from one body to th ithout the ‘orm- 
ance of work at all, and I would like to direct the attention of 
those who hold that force is necessary to produce motion to the 
question why it should be n —a point on which they are 
entirely silent. If there was no such thing as time, there could be 
no such thing as motion, yet no one so far as I am aware regards 
time as the cause of motion. 

Before concluding, permit me to correct a misprint in my last. 
For ‘‘ Dr. Lodge admits in one of his letters,” &c., read ‘‘ lectures,” 
namely, that to which I have referred above. The army words 
used by Dr, Lodge are, ‘‘The only way of acting on a body directly 
is to push it behind.” 11, 

London, June 8th. 








THE TOWER BRIDGE, 

Sir,—It is difficult to decide whether Mr. Storey’s modesty, and 
the apologetic style in which he introduces his scheme, or his bold- 
ness in demolishing the towers 300ft. high, and blowing up the arch 
of 800ft. span is most to be admired, as both are equally alike re- 
freshing. His scheme is, however, worthy of calm consideration, 
and I beg to suggest that the hollow cast iron piers—which I pre- 
sume he proposes to use—on each side of the opening spans be 
fitted with hydraulic lifts of about 50ft. each, to be connected by a 
subway in the bed of the river. He could have four or more of 
them, giving ample accommodation and quick dispatch for foot 
passengers, securing all the advantages of the bolder and more 
ambitious schemes, and adding but little comparatively to the cost 
of his bridge. LAYBOURNE. 

Newport, Mon., June 10th. 








POWER NEEDED IN OPERATING THE CABLE 
ROAD ON BROOKLYN BRIDGE, 


TuE following is from an article by A. H. Mathesius, published 
in the American Machinist. In view of the extension of the cable 
system it is of interest :— 

Taking the cable road on the New York and Brooklyn Bridge for 
an illustration, it will be found that the cars are drawn across 
—_ about half the power that would be necessary for any other 
system, 

The bridge cable road is provided with two 26in. by 48in. steam 
engines that are run witha piston speed of about 480ft. per minute, 
and are fitted with clutch couplings for the purpose of using one or 
the other as the condition requires. The boiler pressure is carried 
at about 701b., and the initial pressure in the cylinder is 601b. 
One engine is found to be ample for all the work called upon, and 
would be more than sufficient, if the work was more evenly dis- 
tributed. As it is, the variation of power in an interval of one 
minute is over 200-horse power. The cable system is best suited 
for small, single cars, and, if the travel demands, they may be 
dispatched as often as desired. By such a method the variation 
of power will not be so great if one or two cars are released from 
the cable at the same time, or if it happens that there are a few 
more cars on one side of a summit than on the other. It ought to 
be a rule that the steeper the grade the smaller the cars. If this 
rule is neglected, there is danger that the cars will run away with 
the machinery. It approaches this condition on the bridge at 
present, and certainly will do it if the intention of running four 
cars in a train is carried out. The reason why the system of 
running trains instead of single cars on the bridge is adenine’ is, 
that when there are more than one grip attached to the cable they 
can be more relied upon, and also that the peculiar construction of 
the grip in use is not suited to be drawn around the curve on the 
Brooklyn station. On this account it is necessary to employ loco- 
motives for switching; and as the distance over which this 
switching is done is several hundred feet, it requires about two 
minutes for two locomotives to switch the cars from the point 
where they are unloaded to the other track, where they are 
attached to the cable. With a suitable grip single cars can be 
despatched as fast as they are loaded. 

That part of the bridge over which the cars are drawn by cable 
is about 5600ft. long. The grade is 3} per cent. The sare | of the 
cable is a little over 10 miles per hour, which is about 900ft. per 
minute. The two cars which are connected in a train weigh 10 
and 8 tons respectively, and when loaded the a e weight of a 
train will be about 26 tons. At two minute intervals three trains 
will nst tly be attached to the cable on each track, which makes 
six trains in the circuit. The total weight of the six trains is about 
156 tons; and, if the maximum car axle and rail friction is taken 
as 1 per cent., it will require a tension on the cable of 31201b. from 
this cause alone. The grade upon which the cars rest is 3} 
cent.; the total weight which is suspended by the cable and rests 
on the carrying sheaves is about the thirtieth of 156 tons, or 
10,4001b, The carrying sheaves are 15in, in diameter, and their 

ournals lin., bape hs vapnc the leverage is one to fifteen. If the 
ournal friction is taken as 10 per cent., the power to overcome the 
ournal friction from the weight of 10,400 lb. on the sheaves will 
be the 150th part, or sbout 701b. When the trains are dispatched 
at two minute intervals it locates them 1800ft. apart ; the summit 








all | 200 Ib. on the driving machinery, which is caused 
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of the bridge being about 2800ft. from the starting point, every 
other minute will bring two trains on one side and one train on the 


other side of the summit. This being the case on both tracks, it 


will throw two unbalanced trains against or in favour of the 
power ; if against the power the tension on the cable of 52 tons on 
a grade of cent. has to be to the above resistance, 
which is lb. The friction of these two unbalanced trains 


has been added to the above for the reason that it isa constant 
whether in favour of or against the power. Then 34661b. added 
to the total friction of 3190lb. gives a tension on the cable of 
6656 lb. To this must be added the journal friction of about 
by this tension 


independent of moving itself and cable. The total of these resist- 
ances is 6856 lb. moved with'a velocity of 900ft. per minute, which is 
equal to about 214-horse power. If the two unbalanced trains are 


on the side of the summit to favour the power, the tension of 
3466 lb. must be subtracted frem the 3190 Ib. of frictional resist- 
ances, and the difference subtracted from the power to propel the 
machinery and cable. 

Indicator cards which have been taken under the above condi- 
tions show that the maximum power exerted by the engines is 
about 270-horse power—Fig. 1. It appears then that 56-horse 
power are required to drive the machinery and cable, which is 
about 20 per cent. of the total power exerted. The minimum 
power shown by another indicator card—Fig. 2—is 54-horse power, 
or 2-horse power less than that necessary to drive machinery and 
cable. It will be noticed by the above figures that the trains 
exert a tension of 3416 lb. on the cable; while all the resistances 
caused by friction of the cars outside of the driving machinery 
was 3190 lb., a difference of 276 Ib., equal to about 7-horse power. 
By my calculation it would require only a maximum of 265-horse 
power, where it indicates 270-horse power, and a minimum of 
49-horse power, while it indicates 54-horse power, 


270 LHP. 














154 LHP. 











ae | 


I pointed out at the beginning of this article that if four-car 
trains were to be run on the bridge and distributed as they now 
are, they would run away with the machinery. I think that the 
conclusion which one draws from the diagram of the indicator card 
of the minimum power points that way. 

The average power to draw the six trains will be the mean of 
270 and 54-horse power, which is 162-horse power. The coal 
account in the bridge engine-room shows a maximum consumption 
of about 4000 lb. in eight hours, which is 500 1b. per hour, and about 
$ lb. per hour for each horse-power, What other system will do 
this work with this expenditure of power ? 








Speciric HEAT AND LATENT HEAT oF Fusion.— Merr O. Ehrhardt 
has made determinations of the specific heats and latent heats of 
fusion of halogen compounds of lead and silver, selected as sub- 
stances of high melting point. The main results obtained are 
given in the ‘‘ Journal” of the Chemical Society as follows:—With 
an interval of temperature of from 0 deg. to within 60 deg. of the 
point of fusion, the quantity of heat required to raise a unit weight 
of substance 1 deg. is, for lead and silver chlorides and lead 
bromide and iodide, proportional to the temperature, and the true 
specific heat is perfectly constant. At higher temperatures up to 
the point of fusion, the quantity of heat and the true specific heat 
of lead iodide and bromide, and especially of silver and lead 
chlorides, increase in a greater ratio than that of the temperature, 
the phenomenon being the more marked the nearer the temperature 
to the point of fusion. The melting of such substances does not 
seem to consist of a sudden transformation from the solid to the 
liquid state, but rather of a gradual softening process. Thus, then, 
the latent heat of fusion cannot be referred to a definite tempera- 
ture point, but is distributed over a wider interval of temperature, 
The concept of the latent heat of fusion is thus relative, and 
requires not only determinations of the specific heats of the sub- 
stances in the solid state, but also of the maximum and constant 
specific heats at higher temperatures. The more important deter- 
minations are collected in the following table :— 


Mean specific Meanspecific Melting Latent 
heat before heatabove point. heat of 
softening. melting point. Deg. fusion, 
Silver chloride .. 0°0980 — about 490 — 
Lead chloride - 00710 0°1035 485 20°9 
Lead bromide .. 0°0534 -= 490 12°34 
Lead iodide + 0°0430 00645 373 115 


THE BURSTING OF A SEWER.—A serious accident, resulting from the 
recent heavy rains, occurred on Monday afternoon near the Sloane- 
square Station of the District Railway, where a new sewer has for 
some time been in course of construction by the Metropolitan Board 
of Works. Itis an iron one, and runs parallel with the old brickwork 
sewer which it is designed to replace. Shortly after three o’clock on 
Monday afternoon, the old sewer, which, though still in use, ~ Som 
to have been in a very unsatisfactory state of repair, suddenly 
burst, and discharged its contents through a cavity in the railway 
tunnel, which had been made to admit of the necessary operations 
in the construction of the new sewer. The station at Sloane- 
square soon became flooded with the matter, which poured into 
the tunnel, and all traffic was necessarily brought to a standstill. 
At about half-past three the noise of the water as it rushed into 
the tunnel attracted the attention of the stationmaster at Sloane- 
square, who, surmising the cause of the unusual disturbance, 
caused the ngers of a Putney train to leave it, and the station 
was cl . By the time this was completed, the sewage was 
rising very ae & in the tunnel, which, it appears, is lower here 
than anywhere else on this part of the line, and there was only 
just sufficient time for the train to get out of the station to pre- 
vent its fires being extinguished. The work of pumping was com- 
menced with very slight delay, two pumps, which are permanently 
stationed at Sloane-square Station, being at once brought into 

uisition, They e, however, little or no diminution in the 
volume of the flood, which continued to rush into the tunnel, and 
to fill the lower portion of the line, extending for about 200 yards 


per | in the immediate vicinity of Sloane-square Station. Great efforts 


were made to pump the water from the tunnel into the large sewer 
which drains the line, and discharges itself into the Thames near 
Chelsea. The station presented a strange contrast to its usual 
busy aspect, Everything that could be removed was taken away, 
and the platforms of the station formed the banks of a sewage 
canal. There was, however, no offensive effluvium to be detec 


ted, 
owing to the extent to which the sewage had been diluted by the 
heavy rains, and trains were run on Tuesday, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs, Geroup and Co., Booksellers. 

LEIPSIC,—A, Twiermeyer, Bookseller. 

NEW YORK.—Tue Wiitmer and Rooers News Company, 
81, Beekman-street. 


——_— 
TO CORRESPONDENTS. 


2 All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

M. C.—You will probably find the information you want in the treatise 
** On Cranes” in Weale's Series. If not write again. 

X. Y.—If the gearing is properly made there will be no difference in the 
power, whether you drive from the fast motion on to the slow, or from the 
slow motion on to the faat, 

8. 8.— We do not see where your difficulty lies. Two objects at distant parts 
ofa line running, say, S.B. and N.W., must be the one N.W. and the 
other 8B. of the other. You may take the sight the other way, but you 


will neither save trouble nor confusion 





CLOTH HEARTHRUGS. 
(To the Bditor of The Engineer.) 
S1r,—Will any of your readers tell me of some good firms who are 
hines for the production of cloth hearthrugs? 
Sheffield, June 9th. 
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MEETINGS NEXT WEEE. 

CuemicaL Sociery.—Thursday, June 18th, at § p.m.: Ballot for the 
election of Fellows, Papers to be read: ‘‘On the Decomposition and 
Genesis of Hydrocarbons at High Temperatures—({1) the Products of the 
Manufacture of Gas from Petroleum,” by Dr. Armstrong and Dr. Miller. 
“On the Non-Crystallisable Products of the Action of Diastase upon 
Starch.” “On the Decomposition of CO. at High Temperatures,” by 
Mr. H. B. Dixon. ‘On the Cause of the Decrepitation in Samples of so- 
called Explosive Pyrites,” by Mr. B. Blount. “On the I 
Silicon upon the Properties of Cast Iron,” by Mr. T. Turner. 

Rovat MereorovocicaL Socrety.—Wednesday, June 17th, at 7 p.m., 
the following papers will be read :—‘‘ Meteorological Observations made 
on a Trip up the Nile, February and March, 1885,” by Mr. William 

arcet, M.D., F.R.S., F.R. Met. Soc. ‘‘The Mean Direction of Cirrus 
Clouds over Europe,” by Dr. H. H. Hildebrandsson, Hon. Mem. R. Met. 
Soc. “On the Influence of Accumulations of Snow on Climate,” by 
Dr. A. Woeikoff, Hon. Mem. R. Met. Soc. ‘‘ Note on the Weather of 
January, 1881,” by Mr. Charles Harding, F.R. Met. Soc. ‘“‘ Results of 
Meteorological Observations made in the Solomon Group, 1882-84,” by 

** Graphic — Table, 


nfluence of 


Lieutenant Alexander Leeper, R.N. 
by Mr. David Cunningham, M. Inst. C.E., F.R. Met. 
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THE COST OF CONDENSING WATER. 

THERE is reason to believe that in many cases the use 
of a condenser is attended, not with economy, but with 
absolute loss—that is to say, more money is paid for con- 
densing water supplied from town mains than it is worth. 
An exaggerated importance is attached to a vacuum simply 
because steam-users will not take the trouble to ascertain 
what one is worth. The facts are, however, very easily 
dealt with, as we pro to show here. It may be 
assumed that, whatever the quantity of feed-water pumped 
into the boiler, twenty times as much will be required for 
condensing purposes, Less may of course be ; this is 
a practical every-day allowance. Taking the caseof anengine 
indicating 100-horse power and using 20 1b. of steam per 
horse per hour—an unusually favourable condition—we 
find that the condenser will need 4001b. of water per 
horse per hour, or 400 x 100 = 40,0001b. per hour, or 
4000 gallons. Taking the price at 6d. per 1000 — 
this represents an expenditure of 2s. an hour. Taking 
coal at 10s. a ton, it follows that the sum paid for con- 
densing water would purchase 4cwt. of coal, or no less 
than 4°48 lb. of coal per horse-power per hour. We need 
scarcely stop to point out that no condenser is 
worth this. Even with coal at 20s. per ton, the 
money for condensing water would represent 2°24 ib. per 
horse per hour—far more than a condenser can save. 








We may deal with the question from another point of 
view, and determine for any particular case whether it is 
or is not worth while to purchase condensing water. In 
order to give the condenser every advantage in our calcu- 
lations, we shall assume that the effective vacuum is equi- 
valent to 12 1b. on the square inch, Let us take the case 
of an ordinary mill engine with a cylinder 40in. in 
diameter, and a piston stroke of 5ft., revolutions 50 per 
minute. The area of a 40in. piston is, in round numbers, 
1256 square inches, and 6 = 228°3-horse 
? 

power obtained by the vacuum. Here 12 isthe number of 
pounds pressure gained by condensing, and 500 the piston 
speed in feet per minute. If we take the average effective 
steam pressure at 36 1b. on the square inch, then the engine 
would, without a condenser, indicate 685-horse power. With 
an initial total pressure of 115 Ib., and a five-fold expansion, 
the average pressure would be very slightly in excess of 
36 Ib. on the square inch. To put all this in other words, 
if we work an engine of the size stated without a con- 
denser it will indicate 685-horse power ; if we apply a 
condenser, it will indicate 913-horse power. The gain is 
228-horse power. 

A condensing engine of the type named ought not to 
need more than 2°5 1b. of good coal per horse-power per 
hour, or 3 1b. of such stuff as is commonly used in mills. 
The total consumption will consequently be 913 x 3 = 
2739 Ib. per hour, or for a day of ten hours 27,390 lb., or, 
say 12°25 tons per day, weary fay 10s. a ton, £6 2s, 6d. If 
the condenser is suppressed, the total consumption of fuel 
will remain the same; but the power of the engine will be 
reduced, and the consumption of fuel will then be 41b. per 
horse per hour instead of 3lb. That is to say, the cost of 
each horse-power will be augmented by the value of 1 Ib. 
of coal per hour, or for 685-horse power very nearly 3s. From 
this it follows that condensing water must notcost more than 
3s. an hour, or there will be a dead loss incurred by its use 
instead of a gain. Allowing as before 40 gallons of con- 
densing water per horse per hour, we have 913 x 40 = 
36,520 gallons per hour, so that at least 1014 gallons must 
be had for 1d. before it will pay to use a condenser. We 
need scarcely say that town water is eage f if ever, sup- 
plied at anything approaching this rate. It may be said 
that no one dreams of using town’s water for engines indi- 
cating nearly 1000-horse power. This does not affect the 
question, however, in any way; all that we have to do 
is to divide the power we have assumed by 10 or 
100 or any other number. The facts hold good for engines 
indicating 91°3-horse power or 9°13-horse power. No 
matter what the dimensions of the engine, water must 
be had at the rate of 1000 gallons for a penny before it 
will pay to use a condenser. If the price of coals is less 
than 10s. per ton, then the water must be less than one 
penny per 1000 gallons. If it is more than 10s. a ton, 
then the cost may be more than one penny per 1000 gallons. 
Broadly stated, when coal is 10s. a ton it will not pay to 
use a condenser if the condensing water costs more than 
na! per 1000 gallons, 

e expect to hear it urged that this only applies to 
economical engines of the better class, and that if engines 
using 101b, or 12 1b. of coal per horse-power per hour were 
dealt with the result would S very different. This is not 
the case, save in a restricted sense. The gain to be had 
from a condenser is a very well-defined quantity. The 
only factor that can vary is the relation which the power 
obtained from the condenser bears to the total power. A 
very bad steam engine would use steam of, say, 51 Ib. total 
pressure without expansion, giving, as before stated, 36 lb. 
effective pressure throughout the whole stroke, and would 
burn, say, 12 1b, of coal per horse per hour instead of 3 1b. 
The saving to be effected by a condenser under the same 
circumstances would be represented by 41b. of coal, instead 
of 11b., for obvious reasons. But it must not be forgotten 
that the quantity of condensing water needed would be 
samuel in about the same proportion. This may not 
appear to be the case at first sight, but the truth of the 
statement can easily be proved. Let us suppose that the 
boilers of our economical engine, using 201b. of steam per 
horse per hour, evaporate a little under 7 lb. of water per 
1 1b. of coal, This is a very indifferent performance, and 
the boilers of very bad engines seldom do less. In 
the case of the engine burning 12 lb. of coal per 
horse per hour, the engine will use 12x7=84 lb. of 
steam per horse per hour, and to condense this 
84x 20=1680 lb.; or 168 gallons, instead of 40 gallons 
per horse power per hour will be needed; so that 
although the quantity of coal saved is four times as 

t in the case of the bad.as it is in the case of 
the good engine, four times as much water is needed. The 
cost of water is absolutely fixed by the weight of steam to 
be condensed, other things being equal, and is entirely 
independent of the power exerted by the engine. This 
statement admits of only one qualification, namely, that 
the more effectively the steam is used in the cylinder the 

ter will be the quantity condensed in it by the per- 
dena of work, and the less the total heat transmitted 
to the condenser. But this circumstance, it will be seen, 
tells against the bad engine and in favour of the good 
engine. It may be urged that in certain cases the con- 
denser is worth all that it costs, because sufficient power 
could not be got out of the engine without it. is we 
are quite bing to admit, but the argument is quite beside 
the question under discussion. 

Questions concerning the value of a condenser admit of 
being — in the following way:—The + majority 
of Lancashire boilers evaporate between 8 lb. and 9 Ib. of 
water per pound of coal. Taking the lowest figure as 
being nearest the average, we find that each pound of coal 
represents 16 gallons of condensing water. e consum 
tion of coal per day in pounds has, therefore, only to 
multiplied by 16 to give the number of gallons of con- 
densing water required, and this, be it remembered, is 
quite irrespective of the efficiency of the engine. For 


each ton of coal burned 35,840 gallons of water must be 
supplied. These figures will no doubt be useful to many 
of our readers who ask us repeatedly how much water an 
engine of a stated. power requires. Of course it will be 





understood that this is only a good “rule-of-thumb.” One 
point remains for consideration. Very often condensing 
ponds are made at considerable expense, in order that the 
same water may be used over and over again. It is not 
difficult to see that in such cases the water is not got for 
nothing. The interest on the outlay on and rent of the cool- 
ing ponds become factors in our calculations. Again, in not 
a few cases the water is pumped from wells of considerable 
depth, or from a river at a distance. Here the water 
obviously costs something. Furthermore, it is certain that 
the frigorific influence of the condenser on the cylinder 
represents dead loss of fuel. Our fi too, show only 
that when water is to be had at 1d. the thousand gallons 
nothing is lost by using it for condensing purposes. 
order that anything may be gained, it must cost less than 
this, Indeed, if the interest on the first cost of the con- 
denser and air pump be counted, there will be a loss. 
Not a few of our readers will see that when very 
low average pressures, due to an early cut-off, are 
employed, what we have said must be taken with certain 

ualifications; but reviewing the whole subject broadly, 
there can be no doubt that in very many cases condensing 
engines are employed when better results, in a pecuniary 
sense of the words, would be obtained with non-condensing 
engines, 


A DOCK FOR CEYLON. 


Writine but recently on the subject of the defences 
required for the newly formed harbour at Colombo, we 
touched cursorily on the subject of the need felt at 
that important coaling station for dock accommo- 
dation. We were not aware at the time that one 
of the objects of Sir John Coode’s visit to the island 
was the fulfilment of a commission by the Home 
authorities to report as to the most suitable locality for 
the provision of such accommodation at Trincomalee—the 
main naval emporium in the Eastern seas. That commis- 
sion, we learn by the last-received Ceylon Observer, was 
fulfilled prior to Sir John leaving the island in continua- 
tion of his journey to Australia; and we further learn that he 
selected several very eligible sites among the creeks and 
inlets with which the magnificent harbour of Trincomalee 
abounds. But one result of this visit has been to give 
rise to a very strong spirit of opposition to the Admiralty 
proposals on the part of the colonists, who contend that, 
if a dock is to be constructed, it should be located at 
Colombo, the great resort of all the shipping trade of the 
East. It is urged that whether proceeding to Australia, 
China, the Straits, or Calcutta, all vessels put into 
Colombo to coal. We may estimate the force of this 
statement by quoting the increase observable of late 
years in the coaling trade of that port. In 1881 the 
import of coal at Galle and Colombo combined amounted 
to but 90,000 tons, while during last year the latter port 
alone imported 145,000 tons. At Trincomalee the import 
is quite insignificant, probably only two or three vessels 
calliag there during the year beyond those belonging 
to the Royal Navy. These last, moreover, more 
frequently coal at Colombo than at the naval station. 
Trincomalee is a place of no trade; its environs fur- 
nish no supplies, nor is there any chance for many 
years to come—owing to its geographical position—of 
any development in either of these two respects taking 

lace. We can therefore readily understand why the 
people of Ceylon complain that their interests are to be 
overlooked by the Imperial Government in the possible 
selection of an isolated port for a docking establishment, 
setting aside the many claims to consideration that the 
chief mercantile port of the island 

There are, of course, reasons why, viewed from a 
military standpoint alone, the Admiralty should have a 

redilection for Trincomalee. The almost unrivalled 
rbour is already guarded by ye | fortifications, and it 
is further admirably adapted for defence by a system of 
torpedoes—a system less applicable to the comparatively 
limited area of shelter afforded by the present Colombo 
breakwater. But in spite of these facts, we hold that a 
rave error will be committed should a large expenditure 
- incurred on a dock at Trincomalee which can scarcely 
ever be availed of by the t number of mercantile 
steamers calling at theisland. It should be borne in mind 
that at present there does not exist a graving dock in 
which ships can be repaired nearer to Ceylon—which is 
situate in the immediate track of our Eastern trade— 
than Bombay on the north, Mauritius to the west, and 
Sin re tothe east. The necessity for ams this 
diaability is acknowledged on all hands, and yy Bee ly the 
Admiralty also fully recognise it. We can ly con- 
ceive that that body will lightly set aside considerations of 
the advantages, Maton and other, which the co- 
operation of the colonists would ensure to both the 
naval and mercantile marine. The avowed object of 
Sir John Coode’s inspection at Trincomalee seems 
to have fully aroused the resident interest of the 
island. The Chamber of Commerce has held a meeting 
to protest against Colombo — ignored in favour of 
Trincomalee, and at that meeting the presumed objections 
to be raised to the selection of the former port were 
brought forward and fully discussed. The most prominent 
of these seems to be that as matters stand at present the 
only site available at Colombo for a graving dock does not 
lend itself to the construction of orie of a size suitable for 
the reception of our large ships of war ; but it was pointed 
out at the meeting referred to that if the wishes of the 
colonists for the construction of a northern breakwater 
were acceded to, this objection would no longer have force, 
as such a breakwater would embrace sites admirably suited 
for docks of the largest required dimensions. Were this 
much-desired work carried out, the still-water area of the 
Colombo Harbour would amount to 683 acres, or a little 
over a square mile, of which 400 acres would be in deep 
water of from 26ft. to 38ft., 200 acres of that area having 
fully 28ft. of depth. 
he practicability of the suggested further improvement 
of Colombo Harbour has been fully admitted by Sir John 
Coode, while the colonists have repeatedly petitioned the 
local government to permit the funds to be raised to carry 
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it out. Similarly, also, are the colonists prepared to con- 
tribute very ly towards the construction of a dock, 
and if their iness to do so be availed of, it is probable 
‘that in a considerable de the cost that would be thrown 
upon the Imperial Exchequer. would be limited to the 
difference between the outlay for a dock suited for 
mercantile requirements alone, and that for the a 
ment of it which would fit it for the reception of the 
larger men-of-war. Failing, however, such an equitable 
arrangement being come to, the entire cost of an enormous 
dock will be thrown upon the English taxpayer, and we 
contend that it will require far weightier arguments to be 
advanced for its rejection than are at present known to us. 
One of the speakers at the meeting of the Chamber of 
Commerce stated that during the late sharp crisis, when 
war seemed imminent, one of the British India Company 3 
steamers, the India, selected by the Government as a 
cruiser, and then lying at Colombo, was ordered to be at 
once sent on to Hong Kong in that capacity. Such are 
the resources possessed at Colombo that this ship was got 
away in a very few days, and, failing these resources, 
probably the vessel must have been detained until her 
contemplated service would have proved to be useless, 
Colombo possesses, in fact, not only a large Government 
factory fitted with the finest machinery, but also private 
establishments capable of turning out very large work. 
Such means for repair are unknown at Trincomalee, where 
the naval workshops are of a very limited character. 
Should the decision be ultingately come to to establish a 
dock at the latter place, very great expense must be 
incurred for the extension of these shops, while a highly 
expensive staff of artificers must be maintained who would 
for the greater part of the year have nothing whatever to 
employ them. 

We do not advocate the abandonment of Trincomalee. 
In any event of warlike operations in Eastern waters it 
must always be of the highest value, and it would perhaps 
be fatal to our naval supremacy in that quarter of the 
globe should it fall into Fostile hands. But its mainten- 
ance with such an object is very different to the lightl 
setting aside of the manifold and superior claims whic 
the western port of the colony can advance. As to ever 
hoping to attract trade to Trincomalee, such a hope seems 
to be altogether futile. It possesses no communication with 
the rest of the island beyond what are mere jungle tracks, 
ungravelled and unbridged. The population of the town 
itself and of the district in which it is situated is very sparse, 
while repeated efforts to increase it by immigration of the 
surplus residents of other parts of the island have become 
nugatory owing to its unhealthiness. It seems, therefore, 
to us, that the only possible argument which the Govern- 
ment has in favour of the selection of Trincomalee for a 
dock is that of superior capability for defence in case of 
war. But surely it cannot be in contemplation to leave 
Colombo, with its enormous imperial as well as_ local 
interests, long in its present defenceless state. We are 
informed that if the scheme of Sir John Coode for the full 
development of its harbour is carried out, a single fort 
erected at Mutwal, from which point the western break- 
water would spring, could afford the most complete pro- 
tection, and we may rely upon it that the colonists will 
not lightly permit their interests, and those of an imperial 
character also involved, to be set aside in favour of what 
would appear to be only an official predilection for an 
established headquarters. 

Although possibly beyond the engineering scope of the 
question, there is one point bearing collaterally on the 
whole subject which ought not to be overlooked when 
discussing it. Ceylon has been termed, and it really is, 
“the key of India.” It seems to us a grave mistake to 
retain in it only the present handful of troops now 
quartered there. With its magnificent hill climate, a force 
of European troops, maintained as a depdt for the East 
generally, could be kept in perfect health and available to 
be dispatched in a few hours to any threatened point, 
while its presence would ensure perfect safety to the 
naval arsenal at Trincomalee. 


PRACTICAL STEAM ENGINE ECONOMY. 
THE annual reports of Mr. Michael Longridge to the 


Engine, Boiler, and Employers’ Liability Company, Man- | TeSP0! 


chester, have for some years back presented features of 
much interest, and the report just issued for 1884 is no 
exception to the rule. Mr. Longridge does not remain 
content with a record of boiler explosions and inspections. 
He has usually something to say concerning practical and 
theoretical steam engineering; and the report before us 
contains two dissertations, if we may so term them, of 
: interest to all concerned with steam machinery. 
he second of these is too long to be dealt with at present; 
we shall return to its consideration. The first is short and 
easily handled. It refers to the practical performance of a 
cotton mill engine before and after compounding, and we 
give the facts with the more pleasure because they fully 
confirm the soundness of the opinion we have consistently 
and constantly expressed on the relative values of 
simple and compound engines. It is no secret that 
because we have asserted that theory supplied us 
with no reason for supposing that the compound 
engine must be more economical than the non-com- 
und, we have been accused, if not of absolute 
ignorance, then of a desire to hinder progress. Believin 
as we do that sound theory can never be inconsistent wit 
good practice, we have been quite content to wait; and 
we have seen by degrees one engineer after another tacitly 
admitting the truth of what we have urged. We have in Mr. 
Longridge’s report a remarkable instance of this. The 
advocates of the compound system, unable to adduce any 
reason why steam should be more efficient in a compound 
than it isin a non-compound engine, in the face of the great 
truth that the difference between the whole heat absorbed 
and the whole expansive energy exerted during the opera- 
tion represented by any curve on a di of energy, 
depends on the initial and final conditions of the substance 
alone, and not on the intermediate process, used the 
a ne that the range of cylinder temperature was 
reduced and cylinder condensation eliminated by the use 





of a second cylinder. To this we replied that, although 
the range was in one sense diminished, the quantity of 
metal to be heated and cooled at each stroke was greatly 
augmented, and that, as a consequence, nothing was really 
gained by compounding in this way, This is precisely the 
view taken, as will be seen presently, by Mr. Longridge. 

The engines to which we have referred above were hori- 
zontal condensing, with cylinders, 26gin. diameter and 5ft. 
stroke, There was a slide valve at each end of the cylinder, 
with an expansion plate on the back, separate exhaust slides, 
and the diagrams leave nothing to be p nn we The steam 
with an initial pressure of about 77 Ib. absolute, was expanded 
about six times, as far as can be ascertained from the 
diagrams. The indicated sane pete of the two cylinders 
was 504. The consumption of fuel in daily work in the 
month of March, 1884, was 47 tons, corresponding to about 
3°69 Ib. of poor slack per horse per hour. The feed-water 
used could not bemeasured, but Mr. Longridge estimates it at 
20°8 lb. per horse per hour. The engines were compounded 
by substituting two new cylinders, the high-pressure, 
28in. diameter, and the low-pressure, 45in. diameter, the 
stroke remaining unaltered at 5ft. The cranks stand at 
right angles, and the total power developed is 515 indicated 
horse-power ; thus there is a small gain in power. The 

ressure remains almost as before. The cut-off takes place 
in the high-pressure cylinder at about one-third of the 
stroke. The di s are very good. We have herea 
case very pdb, for making comparisons. The result 
of the change was practically x7. For March, 1884, as 
we have said, 47 tons were burned with the non-compound 
engines ; in March, 1885, the coal used was 46 tons 5 cwt. 
This would not pay appreciable interest on the cost of the 
alterations. Mr. Longrid ge explains the reason whyno great 
saving was effected in the following words. Having stated 
the gain to be about 4 per cent., he on, “As the result is 
not so favourable to the compound engines as many steam 
users would ex it may be well to make some observa- 
tions on it. In discussing such engines, the beneficial 
effect of diminishing the range of temperature in the 
cylinders is generally insisted on, but the loss arising from 

e great increase of cylinder surface which the compound 
system demands is almost as generally ignored. is is 
calculated to mislead, for, roughly speaking, as much heat 
is — to raise the temperature of two square feet of 
cylinder surface 50deg. as to raise one square foot 
100 deg., and as much steam must be condensed to furnish 
this heat in the one case as in the other. Hence, since 
reduction in the range of temperature can only be effected 
by increasing the cylinder surfaces, it is by no means 
evident that compounding must produceeconomy. In the 
present instance the cooling effect of the large surface of 
the condensing cylinder is very marked, as will be seen if 
the diagrams 4 examined, and the expenditure of steam 
accounted for by the indicator calculated at different 
periods of the expansion.” 

It will be seen that the argument used here is identical 
with that which we have urged yearsago. Mr. Longridge, 
moreover, adduces figures to support his arguments. 
These figures show that although owing to the smaller 
surface and range of temperature there was less condensa- 
tion in the early part of the expansion with the compound 
engine, z.¢., in the small cylinder, the reverse was after- 
wards the case, when the great extent of surface in the 
large cylinder abstracted sufficient heat to condense no less 
than 45°80 per cent. of the entering steam, notwithstanding 
the comparatively small range of temperature. Whether 
this result would or would not have been moditied by the 
adoption of the jacket must remain an open question, 
because the engines were in neither case jacketted. 

This question of cylinder condensation lies at the root 
of the whole problem of steam engine economy, and it 
takes the steam engine to a very considerable extent out 
of the category of normal heat engines. It has often 
been the practice to treat the steam engine just as a hot-air 
engine is handled, and to estimate its efficiency in terms of 


7 4 where T is the initial temperature of the steam at 


the beginning of a stroke, and ¢ its temperature at the 
moment the exhaust valve opens. Some time since a cor- 
ndent expressed in our columns a doubt as to whether 
this method of calculation can be legitimately applied to 
the steam engine, and on consideration it appears to us 
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T 
dependsforits applicability, as regardsengines using a work- 
ing fluid, on the ne that the wines of She fluid 
bears a definite relation to its pressure and its tempera- 
ture—that is to say, if this were not the case, however 
true the proposition might be made to appear in a 
theoretical sense, it would not apply to practical heat 
engines. Now, it so happens that in a steam engine 
the volumes, and pressures, and temperatures do not 
the invariable relations to each other that obtain when a 
permanent gas is used, and the curve of volumes, pressures, 
and temperatures—in other words, the e sion curve— 
instead of being a hyperbola, as it ought to be, is something 
else, which only approximates to a hyperbola by accident. 
To put the case in other words, we may say that in the 
case of a hot air engine, starting with one pound of air at 
any ——_ T, pressure p, and volume x, at the end of 
the stroke we have still one pound of air at a temperature 
t, and with a new volume 7,, and new pressure p,. In the 
steam engine we start with a pound of steam with a tem- 
perature T, pressure p, and volume 7, but at the end of the 
stroke we have only a fraction of a pound of steam witha 
volume 7,, and temperature ¢, and ure p,. The 
volume being fixed by the dimensions of the cylinder, 
remains the same for steam as for air, but the pressure 
Pp, is considerably} less than it ought to be, because 
the weight of working fluid has been reduced. The fact 
that re-evaporation raises the toe of a di does not 
of course affect the argument, as re-evaporation is only 
yg because more than one pound of steam has 

admitted to the cylinder. In a cylinder of 
moderate dimensions, so carefully jacketted all over that 
no condensation can take place, the efficiency of the 


that there is force in his suggestion. 





working fluid, steam, is accurately enough expressed by 
the formula Es but this only applies to the steam passing 


through the cylinder, and from the efficiency so calculated 
must be deducted an amount represented by the loss 
caused by condensation in the jacket, which condensation 
is essential to prevent condensation in the cylinder. When 
engines work under nearly the same conditions the loss 
due to cylinder condensation will be tolerably constant, 
and the dame may be used without serious error and with 
much convenience for comparing the comparative efficiency 
of different arrangements of mechanism. Of course, there 
are losses b: iation, &c., which affect the hot air in 
common with the steam engine, but there is a wide differ- 
ence between the use of an unstable fluid like saturated 
steam and that of a permanent gas. If steam were a 
rmanent the efficiency of the steam engine would 
very much greater than it is. 





RAILWAY RATES AND CHARGES, 


Mr. J. Wittis Dixon, president of the Sheffield Chamber of 
Commerce, has revived this important question by the publica- 
tion of the letters, documents, and speeches which excited a good 
deal of interest in 1881. It will be remembered that Mr. George 
Wilson, chairman of Messrs. Chas. Cammell and Co., took a pro- 
minent part in trying to induce the railway companies so to adjust 
their rates as to make the production of heavy goods in Sheffield 
profitable in competition with the manufactures of other firms 
nearer to the coast. Mr. Wilson intimated then that unless a 
great modification took place in the railway rates, his and other 
firms would be under the necessity of moving the rail trade 
nearer to the port of delivery. Since that time Mr, Wilson 
has practically carried out his idea. The railway companies did not 
see their way clear to make the concessions, and Messrs. Charles 
Cammell and Co, have now at Workington complete mills in 
operation for the manufacture of steel rails for export. Mr. 
Wilson also pointed out the disadvantages under which Sheffield 
laboured, particularly in regard to the carriage of steel rails. 
He showed that steel rails from Sheffield were charged at the 
rate of 1,4d. ton per mile, and to Liverpool 1;4d. per ton 
per mile, while there were other places in England where 
they were conveyed at only ,,d. per ton per mile, and in 
France, Belgium, and Germany, at about 4d. per ton per mile, 
To Hull, Sheffield pays on rails 7s. 6d. per ton, and to Liverpool, 
8s. 4d. per ton; while the steel works of Middlesbrough pay for 
railway charges no more than 1s. per ton, and those in Wales 
3s, to 3s, 6d. to reach their export ships. Mr. Dixon points out 
that during the last eight years not a single new Bessemer 
process has been erected in Sheffield, whereas in the Cleveland 
district, in Cumberland, in South Wales, in Scotland, and else- 
where the business has been continually extended, The railway 
companies are at present being asked by the coalowners to grant 
better terms for the export trade in fuel; but there seems very 
little probability that any concession will be made either in the 
iron and steel industries or in the coal trade, which will have 
the effect of compensating manufacturers or colliery owners for 
the disadvantage of being located a long distance from the sea 
coast. 

LONDON’S COAL SUPPLY. 

Dvrinec the first five months of the present year the total 
quantity of coal brought into the limits of the port and district 
of London was 4,741,527 tons, or about 195,000 tons more than 
in the corresponding period of last year. Of the exact increase 
the seaborne coal had 108,200 tons, and the railways carried 
the remainder. It is instructive to notice that two-thirds of 
the seaborne coal are supplied from the ports of Newcastle and 
Sunderland, whilst Seaham and West Hartlepool send about a 
tenth more. The railway borne coal is sent by the chief rail- 
ways in the following order :—Midland, London and North 
Western, Great Western, Great Northern, and Great Eastern, 
though in recent months the position of the last three has 
changed owing to the effects of the strike in Yorkshire. But it 
must be remembered that out of the total receipts of coal in 
the metropolis, there is a considerable portion which passes 
away out of that centre as bunker coals for steamers, as coals 
sent out by rail, &c. It is evident from the figures we have 
given that the coal conzumption in the, metropolitan district is 
increasing, and that with something like rapidity ; that rapidit 
is most marked in the case of the railway-carried coal, ‘hough 
in periods of very low prices of coal, and in periods of very low 
freights the seaborne coal may have the advantage. But apart 
from the temporary fluctuations, and from the interruptions 
which strikes may make, the balance of the advantage is in 
favour of the railway-carried coal. Another feature of interest 
is the change in the position of the railways which contribute to 
the railway-carried coal. Thirty years ago the Great Northern 
and the London and North-Western divided the quantity almost 
wholly between themselves, About 1859 the Midland com. 
menced with a very small quantity, and it was not till ten years 
after that time that it became a large contributor to the 
metropolis. In the years that have passed it has largely raised 
its tonnage, and now stands at the head of the best of the 
railways which carry coal into the metropolis. Another point 
of interest is seen in the places from which the coal is brought, 
but as the exact definition of some of the coalfields is not 
capable of being made, the remarks as to the seaborne coal, and 
as to the carrying lines, are all that need to be made on thia 
point, 

THE EFFECTS OF THE RECENT GREAT STRIKE IN YORKSHIRE 
ON THE TRADE, 

One of the most striking results of the recent great strike of 
Yorkshire colliers upon the steam coal trade is revealed by the 
official return of the quantity of steam coal sent by rail and 
water to Hull. About 140 collieries in South and West York- 
shire are entered on thelistas sending coal to Hull, alarge number 
of which have suffered severely. Last month the total quantity 
sent was only 63,088 tons, against 115,672 tons in the month 
of May, 1884, being a decline of 52,584 tons. The falling 
off, when compared with what was sent in May, 1883, was 
52,136 tons. Equally disastrous is the return relating to 
the last five months of the year, when 429,664 tons, against 
506,192 tons sent in May, 1884, were recorded. The 
sad effects of the stoppage seem to have been felt in the 
exports, for only 23,633 tons left the port, against 69,331 tons 
in the month of May, 1884, being a decline of not less than 
45,698 tons. About a dozen of the largest thick seam pits sent 
no coal at all, and these usually average about 1500 tons each 
per month, Denaby Main, where all the horses and ponies were 
sold by auction on Wednesday last, sent no coal in May, whereas 
last Fag? 17,048 tons were forwarded. During the last five 
months the firm has only supplied 14,992 tons, against 64,288 
tons in the first five months of 1884, Carlton Main and Carlton 
Wood are accredited with no coal, whereas the two collieries 
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last year sent ay 5000 tons in May. Several collieries, such 
as Watt Main, Kilnhurst, and Thryberghe Hall, where work was 
continued, sent an increased tonnage, but with few exceptions 
the trade suffered most severely. It is to be regretted that at 
several large collieries the dispute so recently settled seems in a 
fair way for being revived, the men alleging the owners are 
making far greater reductions than the 10 per cent. demanded. 


THE INSTITUTION OF CIVIL ENGINEERS, 


On Friday, the 5th inst., Sir Frederick and Leonora Lady 
Bramwell held the annnal presidential conversazione of the 
Institution of Civil Engineers at the Inventions Exhibition. No 
fewer than 12,000 persons were present, it is fair to assume, by 
invitation, Refreshments were provided on the most liberal 
scale. No expense, indeed, was spared, and all the arrange- 
ments were admirable. We venture to say, however, that an 
entertainment of this kind is a mistake. Some years ago the 
annual conversazione was held in the rooms, 25, Great George- 
street. No ladies were invited, and the space available was 
much too small ; yet everyone, we think, who has had the good 
fortune to be present on such occasions can look back to them 
with pleasure. A move was made to the South Kensington 
Museum, and the result was most satisfactory. The number 
asked seldom exceeded 3000, and there was plenty of 
space available. Friends met without difficulty, and social 
intercourse was possible, But the extreme limit of size 
had been reached, and, as we have said, we regard such colossal 
gatherings as that of Friday night as a great mistake. Every 
one becomes a unit in a vast crowd, and the opportunities for 
pleasant conversation do not exist. No more enjoyment 
is to be had from such a meeting than there is from a 
walk down Regent-street. Each president appears determined, 
as a point of honour, to surpass his predecessor in the magnitude 
of the crowd asked and the munificence of his hospitality, and 
we stand appalled when we think of what the future may have 
in store for us. We venture to suggest that a return to South 
Kensington Museum in future years and a limitation in the 
numbers invited would greatly add to the reputation of the 
soirées of the Institution of Civil Engineers. 


HAMMERSMITH BRIDGE, 


THE contractors for the widening and re-modelling of this 
structure are making considerable progress, and the works in 
course of execution are possessed of much interest. The widen- 
ing of a suspension bridge without removing the supporting 
chains—as we believe to be in this instance contemplated—is a 
work of a character which, so far as we are aware, has been but 
rarely undertaken, The temporary bridge has already had the 
heavy traffic between Hammersmith and Barnes diverted on to 
it, and the larger proportion of the sheet piling within which the 
work of widening the south pier is to be carried on, has now been 
set in place. It is impossible to contemplate the condition of 
the old platform of the bridge now in course of removal without 
feeling very sincere thankfulness that no accident of a serious 
nature has resulted from it. It seems apparent that the 
authorities must have calculated to a nicety—perhaps within 
the margin of safety--the duration to be assigned for such im- 
munity, It is fully two years ago since an unfortunate 
policeman fell through the planking and was rescued from his 
bed of low-water mud only just in time to prevent suffocation, 
and since that date, and even with such a warning, only the 
most perfunctory repair has been attempted. All is well that 
ends well, but it is a satisfaction to think that no further risks 
have to be run. The temporary bridge, although it affords but 
scant accommodation for the numerous foot passengers, as only 
one footway has been provided, will doubtless suffice until the 
completion of the repairing and extension of the old structure, 
which presents rather a naked and curious appearance, with its 
graceful curve of chains supporting nothing. 








LITERATURE. 


Future Naval Battles and how to Fight them. 
Geo, Exuiot, K.C.B, 

Any work from so high an authority as Sir George 
Elliot naturally commands the attention of all interested 
in the subject. The questions discussed are such that it is 
difficult to criticise confidently. We shall rather trace the 
line taken in the work, and on certain points we shall give 
the best professional naval opinion we can obtain, and it is 
such that wecan confidently say that we know nonethatought 
to carry more weight. Admiral Elliot hopes that this work, 
of which the greater part has appeared in the Jllustrated 
Naval and Military Magazine, may supply a want existing 
in the absence of any book of instructions for tactics. We 
observe at once that so far as this want may be met by a 
book which will suggest ideas in an irresponsible way, 
Admiral Elliot’s work may be, and undoubtedly is, very 
valuable; but the author renders his book totally unsuited 
for adoption as an official text-book by the unqualified 
expression of his peculiar opinions, the advocacy of his 
own devices, and by the political discussions in which he 
freely indulges. In Chapter II. the author laments 
that while officers are instructed in mathematics, 
the tactics of naval warfare form no feature in 
the curriculum adopted by the authorities. This 
is true, but it isa matter of great difficulty to decide on 
who should write and teach, We could name experienced 
officers who are able writers, but their opinions are very 
pronounced, and probably no very characteristic system 
would meet with general support. Indeed, it would be 
difficult to tind one that wenkt satisfy even a respectable 
minority of officers on questions that, before they are 
brought into —— can only occupy the region of 
speculation, The General os oe Book now in use may 
be, perhaps, rded as bald and colourless, but it is 
ditficult—at all events until we see more modern naval 
war—to go far. In the meantime books like that before 
us are in their own line very valuable. In Chapter I. it is 
suggested that torpedo and torpedo catchers will in future 
battles play the of skirmishers with armies, except 
that the lines will, in a great measure, pass through one 
another in their advance, and so fall on the “big ships,” 
It is therefore of vital importance to protect the latter 
from torpedo attack. For this the author proposes a 
“crinoline” protection, consisting of fixed bars of iron or 
steel, leaving the ship recessed below, the object, of 
course, being to stop and fire torpedoes before the 
reach the s ip’s side, the inner skin of which should 





By Admiral Sir 





be 12ft. or 14ft. from the outside crinoline protection. The 
bow would not have crinoline tection, but increased 
cellular development and cork fittings; also the cellular 
system would be carried much further throughout the ship. 
The ship, then, is to be short and strong bowed, with 
tumble-home side, deep draught of water, and moderate 
displacement. She is to have a submerged armour-plated 
deck 5ft. below the water line. She is to have cofferdam 
sides filled with compressed cork surrounding her “ raft 
body ” of water line protection formed of cellular compart- 
ments, &c, The novel feature is the projecting side at the 
water-line to admit of a recess below, and to offer a water 
cushion against torpedo explosion. The object aimed at is 
to obtain the maximum buoyancy against the attacks of 
gun, ram, and torpedo, A loss of one-sixth the s is 
the price paid for this, which the author thinks in fleet 
actions is no great price for the additional “fighting 
vitality.” Some naval officers, we believe, would by no 
means accept this view of the matter, and would urge that 
while Sir G. Elliot may rightly complain of too much effort 
being made to combine widely different qualities in some 
designs, he too far in the opposite direction—that 
ships in a fleet may often have to fight singly, and that a 
permanent loss of speed, with no real protection against 
ramming, is a fatal objection. Such officers would admit 
the need of protection re torpedoes, but would prefer 
hinged spars, which might be carried against the side, and 
when let down might hold a steel net at a much greater 
distance than Sir G. Elliot contemplates. No doubt this 
would interfere very greatly with speed when the net was 
out, but would be chiefly needed at night, and not in 
motion; and when the net was not out, the ship would 
have her full speed. 

When hostile fleets close, Sir G. Elliot considers 
that the ram and torpedo will be the i pelacipal means of 


attack, and he thinks that frequently ips will meet bow 
to bow, when —- wer, strong bows, and quick 
eye and good nerve the principal elements of suc- 


cess, A spur may then prove an actual hindrance, for it 
may prevent the vessel from moving her bows laterally, 
quickly, and, as it were, fencing successfully. We believe, 
however, that Admiral Colomb has something, though not 
perhaps much, to support his idea quoted by the author, of 
there being an advantage in certain cases on the side of 
a vessel that runs right away from an antagonist and 
keeps up a stern fight. Her —— if not deflected by 
the wave, would act at an advantage in meeting the 
advancing ship, and some French — appear to be made 
specially strong at the stern as if with this contingency in 
view. Most naval authorities would, we think, endorse 
the recommendation that very clear distinguishing marks 
should be borne by fleet ships, or, indeed, all ships on 
service. We are not, however, at all so sure that most 
would so completely ignore the contingency of the quick 
fire disabling torpedo boats, if it is to riddle the ends of 
citadel ships so immediately as Sir E. Reed, Captain Fitz- 
gerald, and Sir T. Symonds, if not Sir G. Elliot, seem to 
infer. Nor would constructors go with Sir G. Elliot in so 
freely altering the level of his armoured deck, whose posi- 
tion involves the whole question of buoyancy. 

The discussion of formation in fleet battles is a difficult 
one. Sir G. Elliot recommends either (1) groups with 
leaders in line abreast ; (2) groups in two or three columns 
in line almost or in echelon, or (3) groups in single line ahead 
orechelon. Groups of three ships are considered, perhaps, 
the most complete group system, but that of only two 
ships together more easily carried out well. All will 
concur in Sir G. Elliot’s wish to see naval gunnery better 
systematised, and the best points to attack more distinctly 
defined. On this we need offer no comment of our own, 
for we have advocated it ever since 1872, when we gave a 
series of papers, ending with a large diagram, showing the 
=e at which the armour of the principal classes of iron- 
clads of all nations might be pierced. A year afterwards 
the official diagram came out, but we have always thought 
that much was needed in this direction. Sir G. Elliot’s 
attack of the water-line when possible is exactly what we 
have termed the “ primary attack.” The table given on 
p. 34, pagicine, ba powers of common and armour-piercing 
shells, is, we think, intended to guide officers as to whether 
they have power to make the primary attack with armour- 
piercing projectiles, or to fire at weaker parts with common 
shell; but it is not clear enough or complete enough for 
practical use, 

On this very important matter a few words may be 
useful. The first point is the character of an adversary’s 
armour. If wrought iron, the line is clear enough. It is 
useless to fire at wrought iron with any shot that cannot 
perforate it completely. It will never be injured mate- 
rially by partial penetration, and it may be said safely 
that, taking the calibre of our projectile as our measure, 
we must have 1000ft. striking wea for every calibre in 
thickness that we perforate—that is, a Qin. gun shot 
requires at least 1000ft. to perforate 9in. of iron, 1500ft. 
to perforate 13}in., and so on. This rule of thumb is 

on mathematical data, and on certain assumptions is 
correct. These assumptions are only strictly true for 
certain new type gone but the rule is at present practically 
true as a limit—that is to say, we may safely give up the 
idea of primary attack unless we can command 1000ft. 
striking velocity for every calibre in the thickness of the 
armour. Thus it is useless to attack 10in. iron armour 
with an 8in. gun unless it has at least 1250ft. striking 
velocity, with a 6in. gun unless it has over 1666ft., 
and so on. Old t guns would need more, but 
in action it would te something to have a clear limit 
when to give up primary attack certainly, and until such 
guns as are foreshadowed by Colonel Maitland, but which 


will be but few for a long time to come, the above may be | ¥ 


safely taken. For compound and steel armour the case is 
more complicated. This armour is generally destroyed by 
breaking up, and perforation rules may sabhent: Admiral 
Elliot no doubt takes perforation of steel-faced armour as 
25 per cent. less than with iron, but this is not trustworthy. 
As armour gets harder, directness of fire tells more, and so 


Y | does long continuance, In fleet actions long continued 


attacks would not be possible, and, roughly speaking, a 








gun must have a great predominance of power over the 
armour and strike nearly directly to produce any immediate 
effect on the ship, Where this is not so the secondary 
attack of weaker parts will tell more. On the other hand, 
naval officers must remember that if they anchor opposite: 
to a fort, steel or compound armour may gradually be 
broken up by guns which could not ever seriously injure 
wrought iron. : 

On the question of the possession of the Suez Canal, Sir 
G. Elliot’s remarks are valuable, but, of course, this is 
the part where he entirely leaves the domain of text-books 
and discusses political matters. Wedo not deal with these 
matters generally, but we cannot but endorse the lament 
that in Egypt we lost the times when action was clearly 
right and wise, and subsequently had to seize occasions of 
offence when popular support could be secured. This 

uestion would swallow up all others if we gave rein to it, 
tt is a matter, to use the expression of a late bishop, of 
which it is difficult to speak in terms consistent with our 
own dignity. Nor must we here attempt again to review 
the condition of the French and English fleets, on which 
Sir G. Elliot pays us the compliment to quote us at con- 
siderable length. The remarks on home defence and 
defence abroad, on which Sir C. Nugent’s statements are 
endorsed, are important. As to details, Sir G. Elliot would, 
we believe, be generally supported by naval opinion 
in his conclusion that we ought to have more than two guns, 
especially if both are in one turret, in aship like the Glatton 
with nearly 5000 tons displacement. ‘The writer holds . 
strong views on the value of torpedo boats, and therefore 
the gunboats he deals with must, in his mind, occupy a 
subordinate place in defence. We concur in his views up 
to a point as to the value of small boats; but we think he 
overlooks the fact that very little ammunition could be 
carried for very large guns in such boats. A 1600-ton 
boat with 14in. of armour, even confined to her breast- 
work, carrying one 110-ton breech-loading gun, and four 
4}-ton breech-loading guns, and six machine guns, with 
12 knots speed, 200ft. long, would, we think, be a difficult 
design to work out well; and we do not know how many 
rounds of ammunition it is proposed to . Each round 
for the big gun weighs 2700 lb., that is, fifty rounds 
weigh over 60 tons. Then the mention of the Hope gun 
weakens the force of the writer. The designer of this 
piece is a confident man, At present his conclusions 
are absolutely disbelieved by most of our scientific 
authorities. Sir G. Elliot has an undoubted right 
to believe in Colonel Hope if he likea, but to intre- 
duce data and place dependence on the power of a 
piece which has yet got to prove that it can accomplish 
even a distant — to what it claims, detracts 
from the practical character of his book. Sir G. Elliot 
condemns our inferior gunboats and corvettes and sloops, 
and it is impossible to speak too strongly in support 
of what he says. The fact is that so behind date are they 
that their existence tends to mislead the popular mind 
while it can hardly add to our strength. It might be a 
good thing for the country if the whole of these vessels 
could be destroyed at once. Naval officers are almost the 
only people who know how useless they are, and they are 
naturally unable to a out what they know. Admiral 
Elliot discusses finally the designs of ships of war. He 
follows, as we have hinted above, the fashionable line in 
which Sir E. Reed has taken the lead—a line which 
we believe has been pushed to unfair and unreasonable 
length. His observations, however, of course deserve 
attention. His proposal to use the Minotaur and Warrior 
classes is important. We have not space, however, to 
follow him further. Our readers can judge for themselves 
of his review of Sir E. Reed and Mr. White’s con- 
roversy, in which we think very little justice is done to 
the latter. 

We have devoted unusual attention to the con- 
sideration of this work. Its value and the debt we 
owe him is not affected by our not being able to follow 
him completely in all his special views. The work 
deals with a matter of vital importance to England, 
and one on which she has been half awakened, but 
is only too ready, we fear, to turn round and go to 
sleep again. England’s position depends, so far as can be 
seen, and we say it deliberately, on her keeping up a fleet 
of a very different size and power to what she has at the 
present time; and whatever may be the class of design 
approved, it is of vital importance that in matters in which 
no two opinions can exist, such as speed and gun-power— 
and, we may add, torpedo defence—that her fleets should 
be continually, as far as possible, brought up to date. 








Socrety or Arts’ Prize Essays.—Some time since the Council 
of the Society of Arts undertook to award in prizes for essays on 
‘London Reconstruction” and the ‘“‘ Housing of the London 
Poor” a sum of £1200, placed at their di by Mr. W. West- 
garth. The committee appointed to consider the essays sent in have 
reported to the effect that in their opinion none of the essays realise 
the requirements of the offer in such a manner as to justify them in 
recommending that the full amount of the prizes offered should be 
awarded. They recommended, however, that prizes amounting in 
all to £600 should be awarded. The Council, after consultation 
with Mr. Westgarth, have accepted the report of the Committee, 
and awarded the prizes as recommended. It has been determined 
that the three essays to which prizes of £100 were awarded shall 
be published on be: of the Society. 


THE LowreR THAMES VALLEY Marin SEWERAGE Bitu.—The 
Select Committee of the House of Commons—to whom was 
referred the Bill P oag—asaca by the mayor, aldermen, and burgesses 
of Kingston for the dissolution of the Lower Thames Valley Main 
Sewe: Board—have passed the Bill as ded by the p ters 
The Bill, in the form in which it will now go to the House of Lords, 
carries out the recommendation of the Special Committee of last 





ear so far as dissolving the joint board is concerned; but the 
whole of the clauses and the schedule which were originally in 
the Bill for grouping the Thames Valley into three districts have 
been struck out, and in their place a clause of a permissive cha- 
racter is inserted 
within the j 
@ separate 


,» giving power to any two or more of the districts 
jurisdiction of the joint board, to form themselves into 
istrict for dealing with their own sewage. In order to 


allow a fair time to the districts to reconstitute themselves, the 
enforcement of the penalties incurred under the Thames Con 


servancy Acts is suspended for two years from the date of thi 
passing of this Bill, . sang 
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H.M.S. BENBOW. 

Tue Benbow, now building at the Thames Ironworks, 
Blackwall, is intended to be launched on Monday, June 
15th; she is a ship to which special interest naturally 
attaches at the present time, because she is perhaps the 
most remarkable vessel of the new citadel type represent- 
ing the ships termed the Admiral class, being all named 
after celebrated admirals—that is, the Howe, the Anson, 
the Collingwood, the Camperdown, the Rodney, and the 
Benbow. ‘The Benbow differs from the others in carrying 
in each of her barbette towers one 110-ton breech-loading 
gun instead of two smaller pieces. It is this fact that con- 
stitutes her most notable feature. The 110-ton breech- 
loading gun ordered from Elswick is 43ft. Gin. long; its 
calibre is 16°75in. It fires a charge of 900 lb. and a pro- 
jectile weighing 1800 Ib., with a muzzle velocity of 2020ft. 
per second; giving a muzzle energy of 61,200 foot-tons, 
with a calculated perforation of 30°5in. of wrought iron, 
and an energy per ton of gun of 513 tons. These figures 
will be found to imply that it will be the most powerful 
gun in the world at present, Krupp’s 119-ton gun having 
only 46,061 foot-tons calculated muzzle energy. e 
Benbow is also interesting as being built by contract, for 
at the present moment it is very important to learn the 
relative advan and disadvantages of building by con- 
tract and in the Royal shipyards. 

The Benbow is of the mastless type, having only a pole 
with a top for two machine guns. She has compound 
armour in a belt about 8ft. wide and 18in. maximum 
thickness along her water line amidships, with a 3in. steel 
deck at the top of the armour, and a horizontal armoured 
deck fore and aft of her citadel. She is 330ft. long and 
68°5ft. wide. Her displacement will be over 10,000 tons, 
perhaps running up to 10,500 tons. She has 9000-horse 
power, and her s is hoped to be 16 knots. Her 
barbettes are protected by 14in. of compound or steel-faced 
armour built at an angle, as shown on 460. He 
armament is as follows:—On her hurricane deck she 
carries eight quick-firing Hotchkiss 6-pounder guns and 
four Nordenfelt machine guns, probably four-barrelled lin. 
Nordenfelts in small projecting towers. On her battery 
deck are ten broadside 6in. new type guns, those at the 
fore and aft ends of the battery training round x 
as to fire if need be through ports made for firing 
directly fore or aft. There are also on this deck fom 
quick-firing guns and six machine guns, four in 
towers and two carrying shields on their carriages. 
In her barbette towers are the two 110-ton guns. 
There are also four smaller five-barrelled Nordenfelt 
machine guns, 45in. bore. Her top is designed to carry 
two machine guns. Torpedoes can be discharged ahead, 
astern, and abeam. The guns on the barbette towers 
are of course much exposed, but the gun detachment 
is down below a steel circular 3in. revolving deck. 
The gun is loaded by running back and lowering the 
breech. The type to which this vessel belongs is one 
which we need hardly say has been the subject of long 
and bitter attack by Sir Edward Reed. At present this 
line of criticism meets with approval from some of the 
best known naval officers. On the other hand, others 
think it has been pushed to unreasonable lengths. Citadel 
ships leave their ends exposed at the water line. The 
French barbette class, represented by the Admiral 
Duperré, have armour along their water line from end to 
end at the expense of exposing the ship in other places. 
At Alexandria no shell that passed into the unarmoured 
part of any of our vessels did serious damage, and until 
the introduction of quick-firing guns few officers would, 
we think, believe that ships could be destroyed by such 
fire. It is now urged that quick fire may very quickly 
riddle a vessel along her water-line, and so cripple her that 
she may be rammed. Both classes of vessels may be capsized 
by destruction of unarmoured parts, as has been shown at 
the Admiralty by model experiments; but the adversaries 
of the citadel type urge that water is liable to enter and 
interfere with speed. On the other hand, such a vessel as 
the Admiral Duperré has her men so entirely exposed that 
it may be questioned if she could keep a living soul at any 
ot her guns under the fire of quick guns and machine guns 
The whole are exposed in a way that was suggestive of a 
special adaptation to the peculiarities of such a ship as the 
Inflexible when she carried only four monster guns and 
three or four 25-pounders, and which had little power of 
attacking men, but which must be affected by the intro- 
duction of quick fire as fully as our own vessels, Some 
officers believe that the effect of quick fire is at present 
overrated. Experiments on this seem to be very desirable. 
It appears probable that the construction of our ships may 
be so far affected by quick fire as to cause a thin belt of 
armour to be extended at the water-line—that is to say, 
perhaps 3in. of steel, or whatever may be found sufficient 
to turn off the great mass of quick fire, which, of course, 
may be assumed to fall on it more or less obliquely. As 
to her ramming powers, the Benbow has a spur 
strengthened with a horizontal flange, and her hows are 
stiffened with her horizontal armour deck. With her 
twin-screws she ought to be fairly handy. 








New RIVER BRIDGE BETWIXT DURHAM AND SUNDERLAND.—As 
an important district public improvement, the erection of a new 
bridge over the river Wear at Low Cocken has lately heen com- 
menced. The contract for masonry and piling has been let to Mr. 
R. Allison, builder, Sunderland, and the wrought iron lattice 
girders of 120ft. span, with Lindsay’s patent trough steel flooring, 
to Messrs. Head, Wrightson, and Co., Stockton-on-Tees, The 
works are being carried out from the plans and superintendence of 
Mr. D. Balfour, Assoc. M.I.C.E , Houghton-le-Spring, Sunderland, 

ENGINEERING Society, Kinc’s CoLieck, Lonpon.—At a 

eneral meeting of this Society held at King’s Co on Thurs- 
, June 4th, Mr. W. P. Adams read a paper on “ Inoandescent 
Lamps.” Having traced the development from Professor Jobard’s, 
he entered fully into the details of manufacture, and showed how 
the filaments used in the leading lamps were produced. He then 
went on to compare the efficiency of the different systems, and 
suggested that probably the best method of finding the real 
efficiency would be to run all lamps at the same electrical efficiency 
—say 3 watts per candle—and find out how many hours they would 
last. Then those lamps which would last over the 1000 hours 
could be run at less than 3 watts per candle. The paper was 
followed by an interesting discussion. 


J 


METALLIC PERMANENT WAY.—INVENTIONS 
EXHIBITION. 


In the Exhibition several systems of permanent way are 
shown, some of which have not been illustrated in our columns. 
Amongst these are the Denham and Olphert’s sleepers, shown 
by the accompanying engravings. They are exhibited by 
Messrs. Thomson and Browning, of Victoria-street, S.W. 
large number of these sleepers is in use in India, where they 


Fig. 1 





have been successfully employed for some time. They are 
exhibited in several forms, one having Molesworth’s iron wedge 
fastening. In our engravings, Fig. 1 shows the sleepers for 
double-head heavy rails, Fig. 2 the same for flange rails, Fig. 3 
the arrangement with Molesworth’s wedge fastening, and Fig. 4 





Olphert’s chair. The plate sleeper is easily packed, and the 
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change from wood to these is effected without any difficulty. 
The line upon which the Mekarski air engine car runs in the 
ane is upon this system. Other forms are also laid in the 
grounds. 


Fig. 3 
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Another system exhibited is that of Mr. Holtham. This is a 
longitudinal system, and the inventor has published a brochure 
which he has privately circulated, setting forth his arguments 
in favour of the longitudinal as compared with the transverse 
system. Although some of his arguments are of considerable 


These ribs pass through recesses ir the bases of the jaws, into 
which tapered keys are driven, the jaws resting on the surface 
of the sleeper outside the ribs. To prevent slacking back of the 
keys, and consequent loosening of the jaws, the upper edge of 
the rib is struck with the keying hammer, making a slight bulge 
outwards that precludes movement of the jaw in one direction, 
while a similar bulge, but inward, behind the key when driven 
tight renders impossible any movement in the other direction. 
The jaws and keys are of cast iron, the sleepers of mild steel or 
malleable iron. The jaws can be fixed at any required intervals; 
and this freedom of position, when curves are being dealt with, 
abolishes the old practical difficulty with sleepers of this type— 
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Fig. 8 


that of keeping the cross connections square. A jaw can be 
taken off and a new one put in its place without disturbing 
either rail or sleeper. ; 

The cross connections of Mr. Holtham’s systemare intended 
to give to the longitudinal sleepers the counterpart of the ends 
of the cross sleepers and the lateral support they afford to the 
rail. Otherwise each cross-tie is a tie only, so far as that part 
of it is concerned that lies between the extreme edges of the 
parallel sleepers, under which it passes to the rail direct. Some 
of the outer jaws are lengthened so that they extend over the 
sleepers, and are secured to the centres of the bearing surfaces 
in the same way as they are fastened on to the sleepers, all con- 
nections being thus made by the use of cast iron keys of uniform 





shape and requiring only the use of a hammer to fixthem. The 


Fig. 5 
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force, it is not necessary for us to consider here the relative 
claims of the two systems. With the longitudinal sleeper he 
considers that the rail itself, though subjected to smaller strains, 
does more of the actual work of distributing the load, so that 
the sleeper need only be regarded as a broad sole to the rail 
requiring no longitudinal stiffness but what may be convenient 
for separate handling—see Figs. 5 and 6. Saati: 
Mr. Holtham’s views of the capabilities of the longitudinal 
type are based upon the retention or ultimate adoption of the 
modern form of steel rail, namely, the bull-headed section, now 
in use on all our main lines, and in this respect his design differs 
from previous examples. The rail is secured to the sleeper by 
keying it in the ordinary way between pairs of jaws, fixed upon 
the sleeper by a method that requires neither bolts nor bolt 
holes. The upper or central part of the sleeper is a solid 
double-channel section, having a central rib that forms a con- 





tinuous rail seat and lateral ribs, to which the jaws are attached. 





connection of two successive sleepers endwise is by a pair of 
double jaws, the bases of which span the joint, one end being 
fixed and the other limited to a small sliding range sufficient to 
provide for expansion and contraction. Effective fishing of the 
sleepers is not called for, but lateral stiffness is maintained 
by the double jaws. On the other hand, the two channels 
in the upper part of the sleeper admit of deep fish-plates being 
applied to the rail joints. The lower and broader part of the 
sleeper is made discontinuous at intervals, leaving narrow gaps, 
for a short distance on either side of which the central continu- 
ous part can be bent or sprung by the application of the crow- 
bars or the “ jim-crow,” just as is the rail. The two portions 
of the sleeper, for convenience of handling, are connected by 
rivets which, however, are considered to have no strains to 
encounter otherwise, as all connections are attached to the solid 
rolled upper part, and there is no tendency for the to 
| separate when they are once laid down, even if the rivetting were 
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absent. The sleepers are made of the same length as the rails, 
but this is not strictly necessary, as the rail joint may fall any- 
where in the length of the sleeper. The weight per mile is as 
follows :—Steel sleepers and cross ties, 100 tons ; cast iron jaws 
and keys, 51 tons. 

A new form of chair, which requires a mortice in the wood 
sleeper on which it rests, is exhibited by Mr. W. Hindson, of 
Gateshead -on-Tyne, and illustrated by the accompanying 
engravings, Figs, 7 and 8 are an elevation and plan of the 


Fig. 9 





single chair. It is formed in two pieces A B, and has a pin or 
hinge C on the underside for holding the two pieces together, 
and serving as a centre upon which the jaws of the chair are 
made to work. This hinge portion of the chair is made in the 
form of a square, or rectangle, cast on the underside of the 
chair, which is let into the sleeper, thereby forming a fixing of 
the chair to the sleeper, and preventing the spreading of the 
way. The base of the chair and the seat or rest for the rail is 
made of the usual form, and is constructed to act as the jaw of 
a vice, gripping the rail firmly as the weight comes upon it. It 
is not perhaps for us to consider the chances of the jaws open- 
ing with side thrusts in case of derailments, and thus possibly 


Fig. 10 








adding to the risk of disaster, but the question readily presents 
itself. 


A new form of key and chair, as shown by Fig. 9, is 
exhibited by Mr. R. Robson, of Low Wortley, Leeds. The 
chair is made with a loose jaw piece which is held in by a cotter 
as shown. A wood key is used as usual. The advantage which 
the inventor claims seems to be that even if the cotter is taken 
or comes out the rail will be safe. Where the advantage is, as 
compared with a chair without a cotter, is not clear. 


Fig. Ut Another form of chair is 
exhibited by Messrs. Keel- 


ing and Rigby. It is shown 
by the engraving, Fig. 10. 
One part of the jaw is loose 
or separate from the main 
body of the chair. The 
loose jaw C is wider at B 
E than at A, and thus, when 
y driven in, it tightens as a 
wedge, and a pin is then 
driven in the hole shown, 
which is also made in the 
main part of the chair. ‘he 
chair must beexactly made, or 
as the wedge, the body, and 
the rail are all rigid pieces, the rail will either be loose in the chair, 
or the chair will be broken by driving the piece C into place, so 
as to get the pin or spike into it. A chair similar to this, but 
with a wood cushion piece between the jaws, so as to give the 
necessary flexible hold, was made many years ago. 

Mr. C. H. Rosher, of 39, Charing-cross, shows a chair made in 
two parts, and Mr, W. H. Swain shows Courteen’s chair, with 
separate jaw piece. 
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The Acaster Rail Joint Company exhibits a number of 
specimens of Acaster’s rail joints. These, it will be remembered, 
consist of three wedges driven in between the top and bottom 
heads of the two contiguous rails, and thus make bolts and nuts 
unnecessary. The difficulty hitherto experienced with this joint 
has been the cost of making the necessary groove for holding 
the wedges in place. This has now been overcome, a machine 
having been made for rolling the grooves A in place as 
the rails leave the rail mills, and the cost of this system 
has been reduced to that of ordinary fish-plates and bolts. 
Theannexed section, Fig. 11,shows the wedge, which has a taper 
of jin. to the foot, and the pieces B, which have a similar taper, 
making a taper of 0°375 per foot. The grooves referred to are 
at A A, and they are now rolled the whole length of the rails, so 
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Fig. 1 


that a rail may be cut ry tm and the advantage of the 
system is that no holes have to be made. The and 
wedge pieces are all rolled. Another illustration of what can be 
done in the rolling mill is shown by Dixon’s fish-plate, which is 
represented by the annexed engraving, Fig. 12. This fish-plate is 
sa ofa — me 7 that eae the stress is heaviest— 
namely, in the centre of its —the strength is vi t. 
This fish-plate is in extensive a -) somes 


Fig. 13 





Messrs. J. and F. Howard exhibit an ingenious and simple 
light permanent way, as shown by the accompanying engraving. 
The sleeper S has a section which makes it easy to cut, as shown, 
for the insertion of the wedge A. The system is simple and the 
parts as few as possible. 

Leadbeater’s patent railway chair, illustrated by the annexed 
engraving, Fig. 14, is shown in the northern part of the Main 
Gallery. Its object is to replace the wooden keys now in use 
with a chair, which has a cast iron wedge A and a wrought iron 
key B, and when the latter is, driven into the narrow opening or 
keyhole between the wedge and the shoulder of the chair, the 
wedge is forced downwards and forwards until it is tight 


Fig. 14 





against the rail. The small end of. the key is split, and is 
turned back each way, so that it cannot come out, and the 
wedge cannot then get loose. To réplace fish-plates and bolts, a 
double or joint chair is formed like the intermediate chair, but 
it is nearly twice its width, and two studs are cast on the chair, 
or on the wedge, to pass into the end hole of each rail, and so 
prevent the chair from getting out of position. The wedge in 
the joint chair is fixed with folding keys, so that both rail ends 
are tightly held. The inventor is circulating an estimate by 
which he shows the original cost to be less than the usual 
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Fig. 4 


system with which fish-plates are used, and estimates a great 
annual saving as compared with wood-keyed lines. The chaiis 
have been under trial some time on the Great Northern Railway. 








DETACHABLE BORING TOOLS. 


THE accompanying illustrations show Parson’s new tools for 
making artesian tube well and other borings under the ordinary 
boring-rod system, but with the tools detachable and adapted for 
freely sliding up and down the full length of the rod with a 
simple arrangement for interlocking with same when in their 
position for boring, instead of their being fixed into and made a 
part of the rod, as has hitherto been the case. As the boring 
proceeds, therefore, and the tool takes up the bored material 
until it is filled to choking point and necessitates withdrawal for 
the purpose of clearing, which is the case at every few inches 
penetrated, instead of having each time to lift the entire length 
of boring-rod, with its corresponding cumbersome weight, 
through a height equal to the total depth bored, and at the 
same time go through the tedious and time-losing operation of 
the unscrewing and disjointing the rod at about every 10ft. 
of its length, and re-connecting after the tool has been cleared 
whilst lowering again to its original position, the tool E only is 
removed, drawn up the rod by the chain A attached to the 
winch barrel or pulley, cleared, slipped down the rod by one 
man, and at work again in a few minutes, according to the depth 
through which it may have to be drawn. 

The chain A, which is lengthened in 10ft. or 20ft. lengths at 
a time by special links, as the boring goes down, after the tool 
has been lowered into its position again, is taken off the winch 
barrel, to which it is hooked each time in its end link, hitched 
up in the bracket B on the rod, as shown, and goes round with 
same during the operation of boring; and being kept almost 
tight, its position is maintained, and there is no possibility of its 
becoming twisted or entangled with the rod; Again, by the 
non-removal of the rod each time of clearing from its perpen- 
dicular position, in which it is started and kept during the 
operation of boring by a casting, which revolves as the rod is 
turned by an arrangement, as shown at C, on the platform of the 
trestle, the tendency to disturb and break in the sides of the 
hole not tubed and so cause a quantity of loose material to fall 
in and accumulate at the bottom, is avoided, and the tool being 
of a less diameter when the rimer H is closed than the bore-hole 
itself, has ample clearance all round for ready withdrawal. The 
tool is so arranged that, in addition to the boring rod, which has 
a drill point at its end D doing its share of the work, it con- 
tains also two tools in one,viz., the borer E and the rimer or 
expander H, which are both at work at the same time, instead 
of separate and distinct tools and borings to accomplish 
this object under the ordinary system, and this forms an 
important feature in the utility of these tools. By this combi- 
nation of the tools for the bored tube well, or for ordinary 
borings. where tubing is necessary, the tubing is enabled to 
follow the boring inch by inch, as the rimer blade H, which 
automatically falls forward and projects beyond the borer E as 
soon as this tool is lowered into its position at D, and enlarges 
the hole to receive the outer diameter of the tube and suffi- 
ciently to allow of its almost dropping by its own weight, 
immediately that the strain of the chain is again put on, pre- 
paratory to lifting, at once closes within the borer E, and the 
tool being then of a less diameter than that of the inside of the 
tube, is drawn up, as above described, and as shown at K. The 
detail engravings, Figs. 3 and 4, show the detached boring 
tool, the strain of the chain being put on preparatory to lifting the 
tool and running it up the boring rod, as described, instead of 
at work, as shown in the side elevation, Fig. 1. 

When the strain of the chain is taken off, the rimer blade H 
automatically falls forward and projects beyond the auger or 
borer E; the catch also at one and the same time falls into 
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position and interlocks under the stud S fixed in the rod, and 
is thus prevented from rising or slipping up the rod during the 
operation of boring. By this enlarging of the bore hole to receive 
the outside diameter of the tube, the excessive friction arising 
therefrom and the hard driving required to put it down under 
the ordinary system, after the tube has been inserted some 15ft. 
or 20ft., is, the inventor asserts, in a great measure overcome, if 
not entirely so, and the hole can be taken down and tubed at 
one uniform diameter throughout its whole depth, instead of 
having to diminish from a large diameter at the commencement 
to asmall one at the finish—a contingency which sometimes 
leads to trouble after a good depth has been obtained, from a 
wrong estimate having been formed of the diameter necessary 
at the outset, and the hole having become so reduced and small 
that the boring cannot be completed without the withdrawal of 
the tubes and the enlargement of the bore hole throughout from 
its surface. The manner of putting down the tubes under this 
system is also simple in its character, and they can either be 
jointed above ground line and inserted, or as represented in the 
illustration. Where a 10ft. length of tube an inch or more 
larger in diameter than the tube to be used throughout for 
lining the bore hole is first put down, the second and remaining 
tubes being inserted and made to follow the boring as it pro- 
ceeds, any driving necessary and the screwing together of their 
several lengths being done within the larger tube and then in 
the ground, with their heads projecting about 12in. above the 
bottom of same. 

The tools are adapted for working singly with the rod central, 
or in twin fashion on its sides, as in the illustration, which 
represents two ordinary clay shell augers ted togeth 
and forming one tool, and with either round or square rods, 
and are made on a similar principle to the auger E for pene- 
trating the different strata met with. The jumper—for hard 
substances—for giving rapid percussive blows, being also an 
independent tool, which can be worked up and down by the 
chain A, to which it is attached from a frame and lever arrange- 
ment temporarily secured to the boring-rod at about 4ft. from 
the ground level. This operation, after the manner of a pump 
handle, being carried on during the whole time that the rod is 
being turned and drilling is going on at the point D. By this 
system of boring, too, the heavy timber staging or shear frame 
and machinery usually employed or necessary for the more 
rapid lifting and lowering of the rods when any depth is being 
bored, can be substituted for an arrangement of a much lighter 
and compact description. Our information has been received 
from Mr. E. Jackson, M.L.C.E., 2, Westminster-chambers, S8.W., 
from whom we understand that the tools can be seen at work 
in the Isle of Wight. 











MATTHEWSON’S IMPROVED SAND BLAST 
APPARATUS AND PROCESS. 


Tue Tilghman’s Patent Sand Blast Company has recently 
brought before the public an improved sand blast process and 
apparatus. In practice it has been found that the most econo- 
mical, inexpensive, and simple means of giving the necessary 
velocity to the sand is by a jet of steam. But notwith- 
standing these advantages, the difficulty of manipulating the 
articles to be frosted, engraved, perforated, &c., in a chamber 
filled with steam or vapour, the difficulty of finding a suitable 
resisting material which will not be affected by either heat or 
moisture, the danger of breakage in the case of glass by the 
heat of the steam, the danger of the fine lines of the stencil or 
design getting clogged by the moist sand, and lastly the trouble 
of re-drying the sand every time it is used, has precluded its use 
in nearly every branch of manufacture to which the process has 
been applied. In consequence of these objections, an air blast, 
produced by expensive exhausting or blowing machinery, has 
heretofore been nearly the only practicable means of applying 
the process to the many purposes in which it is found useful. 
Besides the machinery required for the air blast, the wear and 
tear and consequent cost of repairs has prevented the use of the 
process except in large works. 
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In the new sand blast a jet of steam is used to give the 
velocity to the sand, but by means of a counter current of air 
meeting the cone of mingled steam and sand the steam is 
separated and carried away, while the sand dried and cooled 
passes on, strikes the article under operation, and then falls into 
@ suitable vessel ready to be used again. The new sand blast 
has thus all the advantages of the steam blast, without its 
objections. The force of the blast can be easily regulated, from 
the low blast required to engrave table glass to the strong blast 
required to perforate sheet glass, in a few seconds, or to cut 
granite and other stone with rapidity. The annexed illustra- 
tion will be easily understood. Dry steam from the boiler is 
conducted to the apparatus by the pipe M. A small quantity 
of the steam passes through the regulating cock D into the 
steam jet exhausting apparatus I, and causes a current of air to 
enter the upper end of the cylinder E, as shown by the arrows. 
The remaining portion of the steam passes on and into the blast 
nozzle A, carrying with it sand from the reservoir H. The 
mingled sand and steam then enters the lower end of and passes 
through the conical pipe B, reaching to within a few inches of 
the u end of the cylinder E. The steam, after 
through the conical pipe ing many times its former 
volume, thereby greatly reducing its density—is met by the 
«counter current of air, and carried down the pipe C through the 











exhauster I, and thence to the chimney. The sand thus freed 
from the steam and moisture passes on, strikes the sheet of 
glass or other article held in its path, and then falls into the 
annular chamber F ready to be used again. The apparatus as 
shown is specially arranged for engraving, frosting, and perforat- 
ing small sheets of glass, but with suitable alterations and 
additions it can be used for ornamenting and frosting glass of 
all descriptions, silver, electro-plate, Britannia and other metal 
goods, and cutting-—incising—ornaments in marble and other 
stone, 








STANDARDS OF LENGTH AS APPLIED TO 
GAUGE DIMENSIONS.* 
By Grorcr M. Bonn, Hartford, Conn. 
(Concluded from page 447.) 


As an instance of the “eternal fitness of things,” allow me to 
uote from Mr. Forney’s Reportt at the Convention of Master | 
“Tt is worthy of | 


ar Builders, held in this city, in June, 1882: 
note that a remedy for the evil complained of by master car 
builders, that nuts made by some firms, or at some shops, would 
not screw on bolts made at others, at first baffied the ability of the 
most prominent manufacturers of tools in the country, and to 
provide an adequate remedy it was necessary to secure the assist- 
ance of the highest scientific ability in the country, which was 
supplied through the co-operation of the Professor of Astronomy of 
the oldest and most noted institution of learning in the land. 

In the system so wonderfully developed by Sir Joseph Whitworth 
for the manufacture of machinery by the use of in’ angeable 
gauges, he obtained the subdivision of the by making 3ft. 

jieces as nearly alike as was possible, and working these foot pieces 

own until each was equal to the others, then p ing them in his 
millionth measuring machine; the total length of the 3ft. pieces 
was then compared with a standard end yard. These 3ft. 
pieces were ground until they were exactly equal to each other, 
and the three added together equal to the standard yard. The 
subdivision of the foot into inch pieces was made in the same way. 
This method necessitated extreme care, and also an enormous 
amount of time. In the method which has been adopted by the 
Pratt and Whitney Company, the sizes are not constructed in this 
way, but lines, which represent the subdivisions of the 
British yard, are first investigated and found to be either accura 
or their corrections are applied, before a single gauge or any en 
measure ismade. This method of investigation you will remember 
was described partially in our previous lecture. One can readily 
understand what an unsatisfactory way it would be to attempt to 
subdivide a D se or even a foot, into end measure pieces varyin 
by sixteenths of an inch, say from jin. to 4in., sixty-one in all 
which would fulfil the condition of being exact aliquot of 
the standard yard, which they each should represent. e can 
4 the difficulties to be pay os any one attempting this 
work by the subdivision of a stan foot, using the method 
adopted by Whitworth in 1834. Without having a line measure to 
which to refer, this standard foot—providing it was standard at 
the start—would necessarily be subdivided into two parts, each 
representing 6in., equal to each other of course, and together equal 
to the foot. Constant reference would have to be made to the 
standard foot piece, which would obviously result in more or less 
wear of the end surfaces. Then the 6in. would be halved, and so on 
until the inch was obtained. Then, in order to prove that the inch 
was one-twelfth of the foot, it would be n to make twelve 
of these inches, or six inches equal to the oan Be and the sum of 
all to be equal to 12in. or the original foot. We canall of us realise 
what occurred to the s foot in the course of this con- 
stant reference to it as the original standard. i 
measure is really the only means of preserving this constant and 
standard quality for size, and it is this principle which has been 
the means of producing results which so far seem to fulfil all 
the requirements for an accurate system of interchangeable gauges. 

In order to help out the matter, recourse must be had, for 
further subdivisions, to the use of a screw and a divided micro- 
meter index circle. Just here we introduce the use of what has 
long been i one of the impossibilities to be obtained b 
mechanical skill—a perfect screw. It was this that Whitwort 
was obliged to depend upon in obtaining his subdivisions by six- 
teenths. We have before us upon the screen a perspective 

of the celebrated Whitworth millionth i 





screw for 
the measuring faces of the instrument, a divided micrometer circle 
and also a worm wheel to still further reduce the value of each 
division upon this carefully micrometer. We have 
now a section view of this machine, showing the method of pro- 
iding against of the nut and screw, which is secured 
by a double nut as shown—Fig. 3—in the drawing before us. 
ou will notice that the ine is very massive, and the 


accuracy with which it was constructed is designed to indicate 
with extreme delicacy differences 
pieces so called. Between 


two standard inch 
of the rectangular 


end 


between 
the movable 





bzr which advances by means of the screw and nut, and the 
standard end measure piece, is a small polished piece of steel, | 
having parallel faces, called a feeling <— i 
length of two pieces is detected, it is claimed, by the variation 
in the reading of the divided wheel, and the uniformity of 
contact is indicated by means of this feeling piece. The tight- 
ness of an end measure inch only one millionth of an inch longer 
than one to which the machine had previously been adjusted, 
will, it is claim i ing pi when 
placed between caliper jaw and 
make gauges for shop use, and to make Ge Ss oe 
——— and not roam —- constant oat 
tw proposed a form o i gauges 
1 he measures in his machine, 





plugs and rings. These standard pl 
duplica ing his end measure sizes in this more form. 
using his measuring machine, he does not claim it to bean instru- 


ment for originating sizes, but merely for comparison of minute differ- 
ences. Hence in order to maintain a constant standard, reference 
must be had toend measures which are certainly liableto sustain some 
slight c! from wear or oxidation. In the method used by the | 
Pratt and 
* A lecture delivered before the Franklin Institute February 29th, 1884. | 
t of the Committee of the Master Car Builders’ Association, | 
appoin' “to investigate and on the t construction of | 
screws and nuts used in cars; and amount that is desire- | 
able to secure, and the best means of main it, in the standard 
the Associati h une 15th, 1871,” &c. | 





adopted m, in d, Va. 
Submitted at the annual Convention, in June, 1882, 





itney Company, and which was proposed originally scope. 


| by Professor Rogers, the system adopted is that of making gauges 


to correspond to the lines which are accurate subdivisions of the 
Imperial yard, thus removing this liability to wear. The gauges 
| are made by referring each separate standard to a line which is 
| ruled upon hardened steel, which has a rate of expansion the same 
| as that of the hardened steel gauge with which it is compared. 
| In making any number of gauges of the same size, this method 
| will ensure the last gauge being exactly the same as the first, with- 
out reference to each other or to any other perishable standard. 
This has actually been done in the work so carefully gone through 
by the company, and it is possible and entirely practical to produce 
gauges so nearly alike by this means, that a variation between any 


Fig. 4 








wee, 


two of even one forty or one fifty-thousandth of an inch can be dis- 
covered. We have found from our own experience that tool 
makers are very critical. They work closer than they themselves 
imagine, and in duplicating parts of any machine or any work 
requiring this exactness, they work often within a fifty-thousandth 
of an inch without being aware of the fact; so that in making a 
uges of the same size, it is certainly n that. 
they should be made within this limit. Nothing could throw 
more gloom over the spirits of a manufacturer of gauges than 
the disco’ that a tool maker is able to prove that two gauges, 
both marked alike, are unlike in size. In the illustration before 
us—Fig. 4—we have a form of a simple bench micrometer or 
measuring machine, in which the screw and subdivided index 
circle form the main features. In order to obtain practically 
the same result in duplicating sizes from a standard for ordi- 
nary gauge work, an auxiliary set of faces or caliper jaws 
are used, and are shown at the extreme end of the instru- 
ment. These auxiliary jaws serve to hold a small cylindrical 
plug, so that in adjusting the machine or caliper to any given size, 
the pressure between the caliper jaws in which this standard is 
placed can be determined by the tightness of this small cylindrical 
plug. By taking the ing on the micrometer and bringing a 
second gauge in place of the original, the same conditions of pres- 
sure upon this second gauge may be readily determined by noting 
| the behaviour of this little ‘‘ feeling piece,” as Whitworth might 
| callit. The variation may then be read in the ordinary way by 
| the subdivisions upon this divided index circle. As an instrument 
for originating a size, even with a screw of the utmost precision, 
| it could not be expected to be infallible; but to copy or duplicate 
| sizes it has been found to be very serviceable. A variation as 
minute as one hundred-thousandth of an inch has been shown to 
| be appreciable in a case which has come under my own observation. 
In order to make standard gauges within the limit of accuracy 
necessary for in bility, and to fulfil the requirements of 
modern oe — it may be unqualifiedly stated that line 
measure, adap or use as a practical reference, is the best standard 
for this purpose. The strong reason for this statement is that the 
ever present element of wear from constant use is entirely elimi- 
notek The standard line measure bar we now have before us is 
one which has certainly shown this to be not only a strong reason, 
but a valid one. The lines which represent aliquot subdivisions 
of the Imperial yard were ruled upon a dividing engine constructed 
by Professor Rogers, the work being done at the factory of the 
American Watch Company, at Waltham. The total length, repre- 
sented by the defining lines, is exactly one-ninth of the length of 
the Imperial , or 4in., having no correction at 62 deg. Fah. 
, it is within a limit of yydsnz Of an inch. The 
subdivisions are inches, half inches, quarters, eighths, and six- 
teenths along one edge, and a band of lines, 2500 per inch extend- 
ing 2in. from one end. Next is ruled a series of lines “| 
the bottom diameters or tap sizes of all United States standar 
| thread gauges from jin. to 4in. inclusive. Along the ed 
—- the series of sixteenths, is ruled tenths and twentiet 
of an inch, covering a also of 2in. This bar is made of 
steel, hardened and ground perfectly plane on its upper surface 
and highly polished. The graduated lines were transferred to this 
‘ace, using a metric screw, the pitch of this screw being one-half 
a millimetre. The ruling was done with a diamond. So carefully 
was the relation between the pitch of this metric screw and the 
length of the yard determined by Professor Rogers, that upon 
investigation, using the method of the stops, mentioned in a 
previous lecture, the errors were found to be within 4)j,,in. for 
the particular subdivision of the Imperial yard which each repre- 
sents. When we realise that the transfer of each separate line, 
t the band of 2500 per inch, was an actual computed setting 
of the diamond before the lines were , some idea may be 
obtained of the wonderful precision of the mechanism of the 
, dividing ine, as well as the accuracy of tho 
mathema’ calcula involved. se 


number of 











tions 
hardened steel, the measurement of hardene 
steel gauges ing referred to it, becomes 
entirely practicable at any convenient temperature, 
providing, of course, that an equal temperature 
or both standard bar and gauge is maintained. 
As the lines are less than 35}y5 of an inch in width, 
compari must be made using a microscope. 
The icability of calipering under a microscope 
has been urged by Professor Rogers as being 
the only exact method of inspecting standard 
a The result obtained by use of thie method, 
combining, as it does, sci and tice, has 
demonstrated beyond any gate. the simplicity 
as well as the accuracy of the method. To give 
some idea of its value for the purposes of 
originating standard sizes, an instance in mind 
may be stated. A number of cylindrical size 
gauges, external and internal, a representation of which is 
shown in Fig. 5, commonly called plugs and rings, were made.. 
They were finished to agree with the subdivisions upon this 
little hardened steel line measure standard. Nearly eighteen months 
@ new lot of the same sizes were made, and upon trial it 
was shown that any ring of the first lot fitted perfectly any plug 
of the second. Both lots had been made without reference to any 
intermediate standard set of plugs, except to rough them out, as 
it is called, within about ;,5$5in., all 





ishing after this having 
Fig. 5 





¢ 
been done from data determined by calipering under the micro- 


. A good gauge fit is not that the ring shall slide freely over 
the plug without perceptible shake, but one such that a aoe, 
when well lu ted with sperm or other good oil, shall move 
easily after having it fairly on the plug, showing no tendency to 
grip the plug while the ring is kept moving. Let the ring, how- 
ever, 8 ’ “a are: = : _ seconds, = hp Peerage vig ‘ 
apparently easy j suddenly changed a ing fit, often 
causing serious damage to the gauge in separating them, In order ' 
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to show this condition of perfect fit to best advantage, the tem- 
perature, of course, must be the same for both. The surfaces of 
je and must be as hard as steel can be made, and 
polished as carefully as the state of the art will admit. A good 
way of testing the accuracy of any set or pair of cylindrical gauges 
in reference to their being aliquot parts of any adopted standard 
is to place within a ring which fits a standard plug two smaller 
size gauges, tangent to each other, and if their sum is equal to 
the diameter of the larger single gauge, they will be tangent to the 
ring also; if exactly right they will be found to hold together 
tightly, as the elements of cylinders which are in contact must 
either occupy the same space or be compressed enough to allow this 
practical tangency to be made. Care must be taken not to force 
~ second gauge in too far, as this would evidently tend to injure 
em. 

In the gauges before us, which are 2}in., 1}in., and lin., we may 
see how nicely this test is met. If we use a gauge which is yyyy of 
an inch smaller than lin. in diameter, the tangency is incomplete, 
for this gauge drops through, hardly touching. A thousandth of 
an inch, you may say, is almost not worth considering, but here 
we have a standard plug and ring, the ring fitting perfectly, as you 
see. We now insert the plug, which is only yoy5 of an inch too 
small; it can be literally thrown on or off, one might even say 
that it “fairly rattles,” the difference seems so t as compared 
with the fit of the standard. We have herea plug, it is only 
rosso Of an inch smaller than the standard, the plug and ring 
representing which we also have. You will notice it is not so 
loose as was the inch plug aie small, but still one-third of this is 
perceptible, and shows plainly that it does not perfectly fit the ring. 

In our experience in the manufacture of standard gauges, even 
this test is not a delicate nor a satisfactory one, It is not equal to 
that obtained by the use of a fixed caliper gauge having polished 

rallel jaws; a specimen gauge of this form we have before us— 


ig. 6. For the purpose at tains the larger sizes, this form of 
Fig. 6 





gauge is the best, as the friction between the two surfaces is a 
Taner tloaeting ~ ae fooae dvs . Et ble, also, eat 
ish of the fitting surfaces of plugand ring. It is that 
te qoutes force — ek = ames ee may act in this close- 
tting relation, explaining why the ring beso tight 
“gripped.” Witha 2in. gauge, a variation of 35 a pom 4 
imperceptible, when a ring is used to determine this small differ- 
ence; while with a caliper made as just described, having polished 
el jaws, this minute difference may be readily detected, if 
the caliper be first carefully adjusted to.a standard 2in. cylindrical 
gauge. To convey some idea of the minute variation which may 
thus be detected, I may state that a fragment of gold leaf, so thin 
that a mere touch of the used its total fade tg on 
being carefully measured under the microscope, showed that its 
average thickness was x5}, of an inch. This same gold leaf would 
y float in the air like a spider’s web, and yet this extreme 
“thinness,” if it may be so termed, is actually twice the limit of 
error within which it is possible to duplicate standard pl uges, 
referring them to a line measure under the microscope. “thhe lines 
ruled upon this standard line measure bar in the space covered by 
the first 2in.—2500 per inch—if placed bear Ae 5 my the lines being 
magnified in proportion, would be represen furrows or marks 
one-tenth of an inch wide, and would extend over a length of 
416ft. 8in., or nearly one-twelfth of a mile. The measurement of 
the diameter of drawn wire long been a matter of confusion, 
owing to the use of numbers to designate arbitrary sizes which in 
many cases do not correspond with each other for the same num- 
bers used in different standards or styles of fixed wire 
Even wire gauges of the same standard do not agree with each 
other—due perhaps to wear, if not from actual variation when 
new. To overcome this serious difficulty, the use of the micro- 
meter, indicating thousandths of an inch for wire and sheet metal 
measurement, was adopted Nag Association of Master-Mechanics, 
in Convention at Niagara Falls, June, 1882. 
Since this date, in England, the Standards ment, Board 
of Trade, has issued a table of wire gauge sizes, which are to be the 
legal standard on and after March 1st, 1884. In the table just 
mentioned the bers are retained, but each number shall - 
sent exactly a certain diameter in thousandths of an inch. The 
table is also extended to include the metric system, placing 
opposite each size in thousandths of an inch its value in millimetres, 
carried out decimally to tenths of a millimetre. This table, for 
instance, begins with No. §, which is ‘500 of an inch in diameter, or 
12°7 millimetres. No. 1 is “300 of an inch, and No. 50, the smallest 
in the list of sizes, is ‘001 of aninch. The range, we notice, is from 
one-thousandth of an inch to one-half of an inch. The variations 
are irregular, not advanci equal amounts for each su 
larger size. This is no doubt due to the effort to retain as nearly 
as possible a general av of the old wire gauge sizes. In every 
case, however, the exact size is stated in thousandths of an inch. 
The feeling in rdto the great lack of uniformity in wire gauge 
sizes under the old notched gauge system may be best pouch 
a remark recently made by the master mechanic of one of our best 
Eastern railroads, He said that anyone would be aslikely to go to 
a lumber yard and order a plank 10ft. long 12in. wide, and as 
‘thick as a notch cut in a fence post made by Tom Jones,” as to 
think of ordering sheet metal, specifying that it should be simply 
** No, 13 wire gauge, as has often been done, not even stating by 
By mop length to ordinary 
e application of stan to o worksh: 
practice has so wide a range that it would be impossible, in the 
ime at our disposal this evening, to attempt an enumeration of 
the many forms of gauges and templates necessary to secure the 
three ema elements we have already mentioned, cheapness, 
serviceableness, and quantitative acouracy, even in a single So oe 
ment of work requiring interchangeability of parts, as for oe 
the manufacture of sewing machines, or the results obtained by the 
use of standard gauges in the manufacture of fire-arms, It must 
not, however, be understood that all work eee is as perfectly 
in duplicate as are the gauges to which they 
— are the means provided for k 
production of thousands of pieces of the same size or shape, in 
which oftentimes a certain amount of variation is allowed, both 











plus and minus. Standard ga prevent the ual slipping 
away from the size, aol sae to bring Frnt within the 
limit, variations of size, which would cause endless trouble and 
no small loss in the final assembling of these intended inter- 
changeable parts. 
accurate fitting is only really necessary in gauge work, for 
if bearings or other of machinery were so closely made they 
would not move, or if by appl power enough they should be 
started, the absence of oil and the effect of cohesion, if we 
may be allowed to ‘say it, would quickly ruin the surface in con- 
tact. A certain amount of “‘ looseness” must be allowed, and by 
making the journals and the pa in which they run to certain 
definite sizes for each, the journal as many thousandths or ten 
pep enn “ an inch = , as the size or length rote wor 
» each to some particular gauge as a standard. 
This done, no fear may be entertained that other than a 
satisfi fit may be the cable result. Before concluding, 
brief mention should be made of the efforts to secure uniformity 
in gauge dimensions for steam and ipe thread fittings; a 
standard for which is now claiming the serious attention of manu- 
facturers and users of pipe a fittings. Pipe thread 


pe pi 
dimensions, when permanently established in the form of stand- | ; 


ard gauges, made so by the use of accurate subdivisions of the 
Im yard, though seeming to be an unnecessary refinement for 
vot Mr ne a clase of work, oo i principle . 0 

the already well-developed and recognised ciple of modern 
manufactures, and which is ‘‘cheapness, serviceableness, and 
quantitative accuracy.” 








THE VIENNA STORM. 


AvrHoucH Vienna is somewhat celebrated for its sudden 
c of temperature, dust, and heavy thunderstorms, nothing 
like the storm of the 15th and 16th May in the city itself has 
been recorded since the institution of the Meteorological 
Society. It is not at all an uncommon occurrence that a warm 
April is followed by @ very cold May, indeed, according to the 
old tradition, St. Pankratius on the 12th, St. Servatius on the 
13th, and Bonifacius on the 14th, commonly called the three 
icemen, almost invariably bring frosts with them; or, if not, 
Sophia on the 16th—-the calendar does not say if she is a saint 
—generally makes up for the remissness of the others. This 
year each and all seem to have combined in verifying the tradi- 
tion, and the old “ice-woman” in exhibiting her power of 
excelling the opposite sex. 

The accompanying diagram illustrates, with shaded lines, the 
fall of rain in nae Ener per hour during the twenty-four 
hours from 6a.m. of the 15th May until 6 am. of the 16th, 
making a total of 151°6mm. or 5°95in. The full black line 
indicates the variations of temperature in degrees Celsius; the 
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heavy dotted line the variations of the barometer in milli- 
metres; and the fine dotted line the speed of the wind in kilo- 
metres per hour. It will be seen that the temperature fell 
nearly to freezing point, that the barometer reached its lowest 
reading at the beginning of the storm, and almost simultane- 
ously with the lowest wind force. The greatest rainfall in any 
one hour was only 14mm. = 0°355in., which is by no means 
excessive compared with the records of rainfall during the same 
period in former years. For instance, there fell 22mm. = 
0°866in. in 1853, 21 mm. = 0°827in. in 1854, 19 mm. = 0°748in. 
in 1855, 29mm. = 1°142in. in 1881, and 22 mm. = 0°866in. in 
1882, when the storms were all of comparatively short duration. 
During the heavy rains in Switzerland in 1875, 30 mm, =1°181in. 
were recorded in 30min. on the 23rd May, and 57mm. =2'244in. 
in three-quarters of an hour on the 4th June. On the 29th 
July, 1882, 104 mm. = 4°09in. were recorded in Vienna, while 
during the same storm at Hadersdorf, six miles distant, 
195 mm. = 7°68in. fell; whereas during the storm of the 
15-16th May, while 151°6 mm. or 5°95in. of rain fell in Vienna, 
only 97 mm. or 3°82in. fell in Hadersdorf. 

These figures seem almost insignificant by the side of the 
accounts of the rains which produced the floods in America 
during the same autumn, when Newark recorded 221 mm. or 
8'70in.; Patersen, 290 mm. cr 11°42in.; and New York, 296 mm. 
or 11°65in. in twenty-four hours ; but the penetrating effect of 
even so small a downpour, driven with a velocity of fifty miles 
an hour, against the stuccoed front of some of the houses, has 
left its mark, and the lamentable loss of life from the combined 
effects of wet, cold, and a hurricane ought to indicate that in a 
few years the ruthless devastation of the forests round Vienna 
will expose the city to the same storms which are the result of 
a like cause in America, 








Soctety or Arts’ Mepats.—The Council of the Society of Arts 
have awarded the Society’s silver medals to the following readers 
of papers — session 1884-5:—To Anton Jurgens, for his 

per on ‘* The Preparation of Butterine;” to P. L. Simmonds, for 

paper on “Present and Prospective Sources of the Timber 
Supplies of Great Britain;” to A. J. Ellis, B.A., F.R.S., for his 
on “The Musical Scales of Various Nations;” to Thomas 

ardle, for his ~ on ** Researches on Silk Fibre;” to H. H. 
Johnston, for hi per on “ British Interests in East Africa, 
especially in the K ‘jaro District ;” to E. C. Buck, for his 
—— “The tural Resources of India;” to Mancherjee 

Bhownaggree, for his on “The Present Condition and 
Future Prospects of F lucation in India;” to Dr. Frederick 
Siemens, for his paper on “‘ Tempered Glass;” to Frederick J. 
Lloyd, for his paper on ‘‘ The Chemistry of Ensilage. 








LAUNCHES AND TRIAL TRIPS. 


The ceremony of launching and christening the new dredge 
Maryborough, which has been built at the shipyards of Messrs. 
John Walker and Co., was performed on the 18th April. The 

me Courier says :—‘‘ The Maryborough d: is 14ft. long, 
with a by J nig bad depth in Tet be tee 11ft. Gin., gk md 
tonnage . e m is suppli wo cylindrical multi- 
tubular boilers, each 9ft. Gin. in Feat, with odin. tubes. Each 
of these boilers is large enough to supply the steam for working 
the dredge machinery, so that upon an emergency the repairs to 
the boiler may be effected without stopping the dredge. The 


engines are of the horizontal, low-pressure surface-condensing type, . 


capable of developing about 200-horse power, and running 40 revo- 
lutions per minute. The power is transmitted through the 
boundary wheels and shafting to the ‘upper tumbler,’ which is 
an immense square wrought iron eppeaton lated with solid steel, 
used for drawing up the buckets full of onsite means of a guide 
denominated a ladder, 30ft. long, and allowing it to be discharged 
into shoots. The ladder with its chain of buckets full of silt, 
—— some 60 tons, is suspended at the lower end by a chain an 
ine! a-half in diameter, passing over large sheaves carried on 
@ massive framing of iron, and a lofty head-gear beneath the 
decks. As this immense weight has to be continually lifted and 
lowered during the operations of the vam it must be perfectly 
in command, and it is wrought by hydraulic machinery to reduce 
the weight as much as ible, A pressure of 3000 lb. upon the 
square inch is adopted. This application of hydraulic power is 
quite unique, and was first ieivoloned in the Saurian » built 
by Messrs. John Walker and Co., and subsequent experience has 
induced the Harbours and Rivers Department to continue the use 
of the ent nena ot The contract price of the dredge Mary- 
borough was something over £30,000.” 

On the 27th ult. Messrs. Edward Finch and Co., Chepstow, ran 
a successful trial trip of the screw tug Royal Briton, built for 
Messrs. Gibbs and Lee, of Cardiff. Her principal dimensions are :— 
Length over all, 93ft. 6in.; breadth, 1st. l}in.; depth, 9ft. 84in. 
She is fitted with compound surface-condensing engines having 
cylinders 18in. by 36in. by 24in. stroke, and a boiler 9ft. Gin. by 
11ft. 6in., designed for a working pressure of 851b.; has accom- 

dation aft for captain and forward for crew, together with one 
spare state room, large cross bunker between engines and boiler, 
and is fitted with all the most modern appliances. After steaming 
continuously forabout nine hours, and giving, we are informed, every 
satisfaction, she entered Cardiff. 

On Tuesday, the 2nd inst., the steam fishing cutter Flamingo, 
which has been built and engined by Earle’s Sones and 
Engineering Company, Hull, for the Great Grimsby Ice Company, 
was taken on her trial trip. The vessel is of the following dimen- 
sions :—Length, 137ft.; breadth of beam, 21ft. 6in.; depth of hold, 
1lft. She is more completely fitted and ae for the service 
for which she is intended than any other cutter built for or trading 
out of the Humber ports. The engines are of 80-horse power 
nominal, her cylinders being 15in., 24in., and 46in. diameter 
respectively, with a piston stroke of 24in. Steam for these is 
supplied at a pressure of 1401b. from a steel boiler fitted with 
Fox’s patent corrugated furnaces. She is also fitted with a 
powerful steam winch of Earle’s special make and design, and with 
side rollers, so that she will be in a position to trawl as well as to 
rrr hares On the measured mile off Withernsea a mean speed of 
114 knots was attained, and the engines, which are Earle’s four- 
teenth set of —" compounds now in use, worked, we are informed, 
remarkably w: This is the seventeenth steamer which Messrs. 
Earle have built for fishing companies. 











AN EPITAPH. 


To THE Memory 
OF THE 
SUAKIM-BERBER RAILWAY. 


IT WAS CURT, COSTLY, AND INCONVENIENT, 
REMARKABLE RATHER 
For THE UNCERTAINTY OF ITS RECEIPTS 
THAN FOR THE PUNCTUALITY OF ITS PASSENGER S#RVICE, 
AND 
WITH A COMMENDABLE FIDELITY TO THE INSTINCTS 
Or THE Happy, HALE, AND Hoperut MINISTRY, 
O¥ WHICH IT WAS DESTINED TO BE 
AT ONE AND THE SAME TIME 
THE TRANSIENT JOY AND THE EVERLASTING INCUBUS, 
IT STARTED WITH SOLEMN ENERGY OF PURPOSE 
TO ARRIVE 
SUDDENLY BUT LIGHT-HEARTEDLY 
At NOWHERE IN PARTICULAR. 
TuHUs 
HAVING ADEQUATELY FULFILLED 
THE DOUBLE ANP IMPORTANT PURPOSE 
¥ 
CoMFORTING THE CONTRACTOR 
AND 
STAGGERING THE BritisH Pvustic, 
It was, 

To THE SILENT EMBARRASSMENT OF Mr. GLADSTONE, 
THE REFLECTIVE SURPRISE OF THE LOCAL HY£NA, 
AND THE INEXPRESSIBLE DELIGHT OF LorD SALISBURY, 
CARTED OFF BODILY ONE MORNING 
To THE Quays or CYPRUS, 

WHERE, 
WEATHER AND TIME KINDLY AND ASSIDUOUSLY ASSISTING, 
IT WILL, 
WITH THE INTERVENTION OF THE MARINE-STORE DEALER, 
SADLY, QUIETLY, BUT RESPECTABLY 
RESOLVE ITSELF BY NATURAL PROCESS 
ONCE MORE 
INTO THOSE ORIGINAL ELEMENTS 
FROM WHICH 
FoR THE GENERAL CREDIT OF THE BRITISH GOVERNMENT, 
Ir WOULD PERHAPS, HAVE DONE BE(TER 
NEVER TO HAVE EMERGED. Punch, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 29th. 

THE iron trade is flat in every branch. Brokers have been 
endeavouring to secure summer and fall contracts for crude iron at 
slight shadings over previous figures. The furnace companies 
throughout Pennsylvania report a slight accumulation of produc- 
tion, and some of the weaker concerns will probably shut down by 
the end of June, unless there are some indications of an increasing 
demand. In refined iron there is scarcely any movement outside 
of immediate oe In sheet and plate iron small orders 
are arriving. The pipe iron mills are busy on summer and fall 
contracts, and manufacturers are negotiating for additional busi- 
ness. In steel rails a good deal of business is being quietly done 
on the basis of 26 dols. for large lots, and 28 dols. for small. In 
old rails there is an increase of inquiry, and 50 cents higher price 
is asked, because of the exhaustion of spot stocks. In Bessemer 
pis and spiegeleisen there is very little being done, because of the 
ow Offers, viz., 18 dols. for Bessemer, 24.50 dols. for = 
geleisen, The only improvement. iu = earnings takes p: 


in the Southern States, The latest statistics are of an unfavour- 


able nature. There is a decrease of earnings per mile on most of 
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the mileage. The hardware interests are busily in a 
profitable distribution of season wares, the demand for which was 
pos because of the unfavourable weather, and the declining 
tendency in prices. Our advices to-day from Western Pennsyl- 
vania are to the effect that there will be a general lock-out, and 


anda 
points to a long contest, although 
d high iron authorities that the workmen 
will have the best of the contest before it is over. Naturally this 
lock-out will stimulate the adoption of the Clapp-Griffiths process 
of steel making. It is in high favour here, and agreat many manu- 
facturers are preparing to introduce it. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

SPECULATION as to the probable effect upon trade of a change of 
Government occupied much of the attention of ironmasters upon 
Cl to-day—Thursday—in Birmingham, and yesterday in 
Wolverhampton. Some ironmasters ventured the opinion that 
foreign trade would be benefitted; but traders of longest experi- 
ence held that the influence of any alteration would not be con- 
siderable upon business articles. 

Much more substantial advantage to trade is likely to accrue 
from the improved condition of the cane sugar growers the world 
and from the better state of crop prospects in Australia. 

e i i on account of the West 
Indies, South America, and other cane countries are able to report 
some little increased buying from those markets. Australian and 
New Zealand orders for galvanised sheets, black sheets, bars, and 
girder iron amount to a considerable aggregate. 

The ironworkers’ strike in the United States should also tell 


very gratifying that certain sheet makers are receiving instructions 
from customers to repeat orders “‘at last pri 
customers enquiring for fresh qpetetioens and here and there, 
indeed, orders for good qualities have been booked within the last 
day or two at some slight advance upon former minimum prices. 
Some of the mills engaged upon this class of work are now 


thoroughly well employed. Merchants’ sheets of 20 gauge are 
uoted £6 10s.; galvanisers’ sheets of 20 gauge, £6 17s. to £7 ; 
loubles, £7 5s. and upwards ; and lattens, £8 and on. 


Manufacturers of hoops of good quality are receiving indented 
orders from Australia and New Zealand in aege hone ag Certain 
producers have experienced a better colonial call the last fortnight 
than for a long time past. The happy position of being able to 
command one’s own price makes these indented orders peculiarly 
acceptable. Hoops are now being supplied from local works to the 
Admiralty dockyards at £6 2s. 6d. delivered. Strips vary from 
£5 10s. upwards at works. Superior hoops are quoted £6 5s. to 
£6 10s. at works, and steel hoops, £6 15s. Tee iron of Zin. to 2}in. 
is quoted £7 to £7 10s., and sash iron, £7 15s. Hinge strip, which 
is @ speciality, is quoted £6 10s. 

Superior quality bars are £6 10s. to £7 10s. Unmarked bars 
have a wide in prices. Starting from £6 5s., they are any- 
thing down to £5 5s. Angle bars are uoted £5 15s. to £6 5s.; 
ewes fey Ete and North Staffordshire common bars may be 

ht at £5 15s., delivered London. 

__ The local demand for tin-plates and best working-up and stamp- 
ing sheets is improved by the considerable rae te which the 
War-office are s making upon manufacturers who use up these 

of raw materials. This week a further contract is 
offered by the Department, which includes a variety of manufac- 
tures in which block tin will have to be employed. Thin working- 
up sheets are quoted by the best makers at £10 10s., £11, £12, and 
on to £13, according to quality. East Worcestershire tin-plate 
makers quote best cokes 18s. 6d.; ordinary cokes, 16s.; and char- 
coal plates, 20s. to 22s. per box. 

The Round Oak Ironworks of the Earl of Dudley, Brierley Hill, 
are about rolling a number of junction rails from steel ingots sup- 
plied by the Staffordshire S and Ingot Iron Company, which is 

robably the first lot of rails for practical purposes rolled from 

ic steel in this district. The works are constantly rolling steel 
to various other sections. The rolling down from ingots of steel 
sleepers is a branch into which the Earl of Dudley’s managers are 
at any time ready to enter. 

An active is still made for imported blooms, billets, and 
small rounds of steel. The prices vary from £4 10s. to £5 per ton 
delivered. 

_Pigs are moving off moderately. Native all-mines range from 
55s. to 57s. 6d. and on to 60s. Hematites are quoted 54s. Part- 
mines are 40s. to 42s. and on to 4is., ing to mixture, and 
cinder pigs are 35s. to 36s. 3d. and on to 37s. 6d. per ton. Derbyshire 

are to be had abundantly at 40s. per ton delivered to works, 

t a few agents demand 41s. Lincolnshire pigs are about 42s., 
= “oo Staffordshire sorts 41s. 6d. delivered, and Northamptons 


Northampton iron ore agents rt large sales to ire pi 
makers at 5s. 6d. to 6s. ng The demand from an ie 
this district is fairly good on the basis quotations of 6s. 3d. to 
6s, 6d. per ton. 

The coal trade is without buoyancy, and prices stand at 8s. to 
10s. for furnace sorts, 7s. to 7s. 6d. for best mill qualities, and 
5s. 6d. to 6s. and on to 6s. 6d. for forge sorts. 

The state of affairs in the chain trade throughout East Worcester- 
shire and South Staffordshire is unsatisfactory. All the steam 
chain factories in the Cradley Heath and Old Hill districts are, 
with one exception, at present standing, as the operatives are 
mying to force an advance of 20 per cent. The strike, which has 

ady lasted several weeks, is, however, hopeless, because a great 
portion of the work which it was customary to have made in these 
particular factories will now be manufactured in the outworkers’ 
shops and other factories. Large stocks of manufactured chain 
have accumulated in the warehouses. The advance which the 
cable chain makers are attempting to get from their employers is 
6d. ag This last dispute is of some importance to the ship- 
ping trade. 

The operative spikemakers of the Handsworth and West Brom- 

wich districts are desirous of getting an advance upon their present 
low wage. They have instructed the secretary of their association, 
Mr. R. Juggins, to ask the employers if they will consent to meet 
a deputation of workmen to attempi’ to upon @ new list of 
prices for what are termed “‘ dog-head ” spikes. 
_ The Council of the Wolverhampton Chamber of Commerce are 
interesting themselves in the proposed gigantic canal scheme 
between Birmingham and London, and which would materially 
benefit the traders in the districts lying between Wolverhampton 
and Birmingham. The Council has determined to invite subscrip- 
tions from the members of the Chamber towards the guarantee 
fund of £500 required for the preliminary survey. 

Some of the Staffordshire hardware manufacturers believe that 
the benefit arising from the display by the Admiralty and War- 
office of sample po in the actual centres of manufacture has 
been mutual, and that the departments have derived considerable 
advantage in the matter of price. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


_Manchester.—There is not much variation to notice in the con- 
dition of the iron trade of this district, but any change that has 
taken place since my last report is, if anything, in the direction of 
a weaker tone in the market. Buying still goes on from hand-to- 
mouth, which in the bulk represents transactions to a moderate 


f | day, and business generally continues in a depressed 





amount, but any inquiries beyond actual requirements are mos' 

at prices that are impracticable so far as makers are concerned, an 
the political crisis during the past week has introduced a disturbing 

element which has had an adverse effect upon business. 

There was only a very dull iron market at Manchester on Tues- 
. . 7. r condition. 
or pig iron there is v ittle inquiry stirring, and in some cases 
plematon auuler. lenis fe at still hold to 39s. for forge 
and 39s. 6d. for foundry, less 2}, delivered equal to Manchester, as 
their minimum quoted rates, but they can do comparatively very 
little business on the basis of these tend as they are undersold 
district brands. In Lincolnshire iron there are sellers at 38s. to 
6d., less 24, delivered here, and these represent the 
average basis of the actual market prices. ere are, however, 
one or two makers who still quote fully 2s. per ton above these 
figures, but, on the other » prices as low as 37s. 6d., less 24, 
delivered here, are in one or two instances re in the market. 
Outside brands, such as Scotch and Middlesbrough, are rather 


easier. 

In the manufactured iron trade orders still come forward only 
very indifferently, and prices average about £5 5s. to £5 7s. 6d. for 
nS 15s. to £5 17s. 6d. for hoops, and £6 17s. 6d. to £7 per ton 
for ts. 


Trade in the engineering branches of industry is reported as 
about steadily maintained with work in hand, but there is no great 
weight of new orders coming forward. 

In the returns issued this month by the Steam Engine Makers’ 
Society, the secretary reports that the substantial reduction in 
their unemployed list they were able to announce for the two 
previous months had been maintained, and it was with some 
satisfaction they were enabled to again submit a decline in this 
direction. At the present time they had little more than half the 
number of unemployed members they had in April last, and those 
in receipt of donation benefit did not now represent more than 24 
per cent. of the total membership. A perusal of the branch reports 
shows that a few more members have been started at Woolwich, 
Portsmouth, and Chatham; but the prospects of war not 
being so prominent, the probability is that no additional hands 
will be taken on at these establishments at present. 
the branch returns as a whole, the report sets forth a better tone 
as to trade prospects, but this is rather qualified by the hesitating 
conclusion that if no unforeseen circumstances arise the present 
position might be maintained, whilst, if a more marked improve- 
ment showed itself, the society would be able to announce even 
better recorded. 

The war scare has been productive of some good to engineers in 
this district. In a previous report I referred to the activity which 
had been induced in one or two branches, and Imay now add that 
Messrs. Hulse and Co., of Salford, are very busy on tools for 
ordnance work. They have in hand two large lathes for turning 
steel ingots, which will remove about two tons of cuttings per 
hour. Also one of their patent lathes with 40in. centre to take 
60ft. in length between the centres on the double duplex system, 
carrying four tools, two back and two front, and adapted for 
rough turning hea guns or other massive forgings that 
may have to be “dealt with. Both of these lathes are 
constructed upon tke principle of fixed guide screws on each 
side of the lathe, and rotating nuts on the sliding a the 
advantage which is claimed for this arrangement being that the 
carriages can be worked independently of each other in any direc- 
tion. Messrs. Hulse are also busy with orders for their patent 
vertical milling machines of the shown at the Inventions 
Exhibition illustrated in THE ENGINEER of May 8th; these 
they are making both for Government, for Birmingham, and other 

ivate firms. Messrs. Sharp, Stewart, and Co., of Manchester, 

ve also good orders in hand for Government work in connection 
with the recent war p tions. 

The development of ahi building abroad is evidently not bein 
confined tothe European Powers who have recently shown so muc 
activity in aes | the equipment of shipbuilding yards with 
tools largely supplied by the engineers in this district. Oriental 
Powers are ahs lists out large shipbuilding yards for the con- 
struction of their own vessels, and as an illustration of what is 
going on in this district, I may mention that Messrs. Hulse and Co. 
have in hand a number of special tovuls for one of the Oriental 
setts at0h eding comes, aol = gueald qttter Saag 

tting i ines, and a pow cylinder bori 

machine for boring cylinders up to the largest size yet required. 
In this machine the boring tool is carried upon a massive cast iron 
box frame mounted on a heavy base plate which forms the table 
for the reception of the work. The boring bar is driven by worm 
ae @ power of over 300 to one, and it is provided 
with quick automatic motions for raising or lowering the cutter 
head in addition to the ordinary feed motion. A separate i 
is bolted to the main frame for continuously driving the machine, 
so that during the operation of boring the cylinder it can be kept 
at work until the bore is finished. The machine will admit work 
inside the frame, 12ft. high by 10ft. wide, and complete it weighs 
from 45 to 50 tons. 

The accumulation of orders following the stoppage of the pits 
for the Whitsuntide holidays has tended to give an a of 
some activity to the coal trade, but the actual demand shows a 
decided falling-off, and in some cases there is a slight giving way 
in prices. House-fire coals are now moving off only slowly, and 
the best sorts are to be got at 8s. to 8s. 6d., seconds, 6s. 9d. 
to 7s., and common 5s. 6d. to 5s. 9d. per ton at the pit mouth. 
The demand for common round coal for steam and forge pur- 
poses shows no improvement, and these continue a drug in the 
market at about 5s. to 5s. 6d. per ton at the pit. Engine 
classes of fuel also still meet with only a very indifferent sale, and 
notwithstanding the lessened quantity of round coal now being 
screened, supplies are plentiful in the market, with prices 
extremely low. At the pit mouth bi can be got at from 4s. 
and 4s, 3d. for common to 4s. 6d. | 4s. 9d, for the better 
sorts; inferior sorts of slack at 2s. 6d. to 3s., with the best qualities 
not averaging more than 3s. 9d. to 4s. per ton. 

In the shipping trade there has been a moderate business doing 
at about 6s. 9d. to 7s. per ton for good ordinary qualities of 
steam coal delivered at the high level, Liverpool, or the Garston 


results than were now 


The question of a reduction of miners’ wages has now been for- 
mally brought forward in the West Lancashire district, and in the 
resent depressed state of trade such a would seem almost 
inevitable, but as yet I do not hear of anything actually definite 
having been decided upon. 

_ Barrow.—No purchases of any moment have been made of hema- 
tite qualities of pig iron during the week, and the agey from all 
sources is indifferently maintained. The position of the market, 
though decidedly quiet, is steady, and there has not only 
been a regularity in the demand, but a general steadiness in prices 
during the past six months, which is, perhaps, a feature unpre- 
cedented for so | a period. The output of iron also remains 
about the same as it was six months ago, and the iron uced 
since then practically represents all that has changed d, as 
stocks now, though large, are about equivalent in weight to those 
held by makers and dealers at the close of last year. 
quite so much activity in the steel trade, and this, to some extent, 
accounts for the limited consumption at present of Bessemer 
es of pig iron. Parcels of this quality are still quoted at 

. 6d. per ton net for mixed consignments at works pt 
delivery, while forge and foundry iron is quoted at 42s. to Ds. 6a. 
per ton. The fact that the range of quotations is comparatively 
small is the best possible proof that prices are at a very ~ point, 
and one from which it would be difficult to move except in an 
a The steel mills are this week more than usually 
idle, and when this fact is considered in connection with the 
further fact that during the Whitsuntide holidays there was more 
than an ordinary cessation of labour, it is an evidence of the 
extremely quiet condition of things. Shipbui and engineers 
are not better off for orders ; indeed, very few are offering. Sales 


here is not | £5 


of iron ore are very limited, and the business doing in f 
descriptions is practically nil. The waneliing of F, Caven- 
dish’s statue at oe will likely take place this month.\_ During 


this year or early in next the new Town Hall at Barrow and the 
High Level Bridge will be publicly opened, and in the meantime 
steam trams will be establi 


ed, lt is now ee reported that 
the mills for the manufacture of steel plates soon be put 
down at the Barrow Hematite Iron and Steel Works, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ase ee ok Sraitn oipne hes Siar ta One opt Seen 
so far as regards nearly all classes of Sheffield productions, 
hardware and cutlery the value exported last month was only 
£227,483, as compared with £275,830 in May, 1884, which was also 
a decrease on May of 1883, when the value taken p borg markets 
was £334,242. The only increasing markets last month were 
British North America and British possessions in South Africa ; 
to the former £11,640, and to the latter £5077, as compared with 
£11,140 and £4294 for May, 1884. The decreasing markets are :— 
Russia, from £5437 to £4632; Germany, from £14,803 to £13,171; 
Holland, from £8860 to £7469; France, from £13,962 to £11,338; 
Spain and Canaries, from £8010 to £7027; United States, from 
£27,014 to £16,738; Foreign West Indies, from £3788 to £3239 ; 
Brazil, from £14,987 to £11,292; Argentine Republic, from £8325 
to £5846; British East Indies, from £23,110 to £18,989; and 
Australasia, from £50,698 to £48,524. 

In pig iron the drop is immense. The value of £372,189 was 
exported in May, 1883; £338,391 in May, 1884; and last month the 
total amount of our exports in pig iron was only £185,871. The 
great decreasing markets are Russia, Germany, Holland, France, 
and the United States, the only increasing market being British 
North America. In bar, angle, and bolt iron there is a similar 
diminished trade, the values for May, 1883, 1884, and 1885, being 
respectively £214,024, £159,952, and £141,717. Similar results fall 
to in hoops, sheets, and plates, the values for the same 
periods being £394,546, £309,167, and £269,706. f 

In railroad material the value of steel rails oped in May, 
1883, was £398,462; in May, 1884, ,965; and in May, 1885, 
£293,562. Russia has dropped from £21,495 to £6340 ; Sweden 
and Norway, from £54,366 to £15,590; Brazil, from £19,183 to 
£6268 ; Argentine Republic, from £55,795 to £5825. Chili took 
nothing last month as compared with £23,916, in May, 1884 ; and 
Peru took a value of £5127, against £250 last month. British 
East Indies, on the other hand, have increased from £6927 to 
£90,826; British Possessions in South Africa, from £6187 to 
£19,856; and British North America, from £49,139 to £93,166, 

i of all sorts has decreased from £538,866 and £434,355 in 
May of 1883 and 1884 to £374,830 for the last month. __ 

nwrought steel continues at the same rate of diminishing value 
in business, the values for May of 1883-84-85 being £123,421, 


£109,148, and £84,867. In these three months France has taken 
ues vely of £12,955, £11,112, and £8516 ; United States, 
945, and £20,193. Other countries, £64,481, £72,091, 


£45,985, 
"Ge an houses tifying t in trad 
cu report a gratifying improvement in e 
with Irish distriots, and the largest house in Sheffield has done 
more business in the last six months with Ireland than for two years 
before. It seems that with the return of tranquillity confidence 
is being restored, and merchants are replenishing their 
stocks, whi been worked down to the bone during the Fenian 
disturbances. This <= penne is particularly noticeable in agri- 
cultural districts as wellas round the capital. Indian trade is 
also better, and very fair advices have recently been received from 
Australia and the Uape, though both the latter markets have not 
yet recovered from the effect of the severe drought of last season. 
Canadian business, which showed pe ad improvement, has been 
disturbed and interrupted by the rebellion, and as the revolt now 
appears to have collapsed, it is expected that activity will be 
resumed. Two Government orders, which usually come prior to 
Whitsuntide from Canada and America, have not yet been 
received, These are known as orders for the ‘‘ Congress knife.” 
America nts to each member of Congress and Senate a stag- 
handled four-bladed knife, while the Canadians present to each of 
their representatives a somewhat superior article in the form of a 
pearl-handled four-bladed knife. The quantity required is suffi 
cient to keep the best hands in Messrs. Joseph Rogers and Sons 
establishment engaged for a month prior to Whitsuntide. 

The Industrial Exhibition, promoted by the Cutlers’ nee 
of Hallamshire, to illustrate Sheffield handicrafts, is to 
opened by Prince Albert Victor of Wales. The date is not yet 
fixed, but i will probably be the 30th of June. There are 


y 
engine | over 1000 workmen entered for competition, and £750 will be dis- 


tributed in prizes, 

Messrs. John Brown and Co., Atlas Steel and Ironworks, in 
their annual report issued this week, announce that the depression 
that has existed so long in the iron and steel trades continued 
during the whole of the past financial year. The directors state 
that several of the departments were only anenee | employed, and 
in some departments the prices obtained were hardly remunerative. 
The attention of the directors has been given to an extension of 
plant for the manufacture of large forgings and castings, and suit- 
able machinery is now being made to develope this trade. An 
interim dividend was paid in December of £2 per share, and a 
further dividend of £3 per share is now recommended, making £5 
per share for the year, which is equal to £6 13s, 4d. per cent. on 
the paid up ordinary share capital. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE price of Cleveland pig iron is now as low as ever it has been 
during the entire history of the trade ; nevertheless, there are no 
signs of increased demand. Trade is, in fact, as stagnant as ever ; 
stocks are increasing, and shipments are disco g. At the 
market held at Middicsborough on Tuesday last but few sales were 
made, and the prices accepted by merchants were somewhat lower 
than were taken at the previous week’s market. For No. 3. g.m.b. 
the usual quotation by merchants was 32s. 6d. per ton for oe pe 
and 44d. to 6d. per ton more for forward delivery. Isolated 
were, however, made at as low prices as 32s, 3d. and 32s. 44d. per 
ton. Makers are not taking orders, and it is difficult to fix their 
price at all; it is scarcely likely that any of them would accept less 
than 33s. per ton for No. 3. Forge iron can be had at 32s. 3d. per ton. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
store at Middlesbrough increased 490 tons last week. 

re agers of Cleveland pig iron are a little ahead of last month. 
Scotch merchants are laying in large stocks, but little is being 
taken by foreign consumers. The quantity sent from the Tees this 
month up to Monday last amounted to 23,684 tons. Last month 
the quantity was 16,532 tons. 

In the manufactured iron trade everything continues very ——~, 
and prices are no better. Ship plates are offered at £4 17s. 6d. to 
ton; angles at £4 12s, 6d.; and common bars at £4 15s. to 
£4 17s. 6d.; all f.0.t. at makers’ works, less 24 per cent. discount. 
For a ifications slightly less than the lowest of the 


above en, 

to the Cleveland ironmasters’ returns for May, the 
total make of pig iron for the whole district—including hematite, 
spiegel, and basic—amounted to 213,599 tons, which is an increase 
of 9008 tons in comparison with the April make. ee of 
iron in stock in the whole district on May 3ist was 398,295 tons, 
being an increase of 9897 tons. 

The total value of goods exported from the Tees during May, 

exclusive of coal and coke, was £236,936, being a decrease 
£26,497 as compared with May, 1884. The value of exports from 





Newcastle last month was £177,512, being £113,809 less than in 
May last year. 
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The sliding scale arrangement which has hitherto 
been in operation between the Cleveland 
furnace men and their em; i 
on or about the Ist of July, e em} 
already had a mee consider w: 

a be without a scale, and in view of 
unremunerative condition of their branch of 
they have decided to give notice of 

a reduction of wages. 

The negotiations which have from time to time 
taken place between the finished iron makers and 
their workmen, as to the establishment of a new 
wages scale, have hitherto been invariably 
en, bi ie have pr drape ieee 
grant more than eighteen pence above shillings for 
roma whilst the men have demanded two 


8 e 
There is also the question of making the present 
rates minimum oon This the i orkers mak 










sent a satisf balance, 
this ind 
extent by the formation of new companies, The 
— thus established is so great that, in 


3a. a day. A miner na lymont 
mat oppcinted to “work up” the Hamilton 
, and the jw ves to con- 
tribute regularly to a for the establishment 


union, 
The Scotch mineral oil companies have now all 


reported on the operations of the past » and 


ith few exceptions they have been able to pre- 
To Within a few years 
ustry has extended to an enormous 


ood, it will take some of the companies 


a long time to make a fair return. But all those 
that are ee situated are doing well. There 
may be some di 


of 


‘erence inion as to the 


Yi 





e 
an essential condition, and the employers refuse to 
entertain, on any consideration. A new plan is 
now about to be tried. The standing committee 
is to discuss the matter in presence of Mr, 
Dale, who is to act as moderator, if not referee. 
Meanwhile statistics have been circulated showing 
that the actual rates over many years average a 
figure about half way between those which are 
contended for a the respective parties. The 
dispute seems indeed likely to be settled after all 
by the time-honoured yet perhaps clumsy device of 
“ splitting the difference.” 

he inquest on the bodies of the colliers who 
lost their lives in the Margaret Pit last week was 
reopened on Monday last. Evidence was taken 
as to identity from the relatives of the thirteen 
d men, The medical witnesses stated 
that drowning in carbonic acid was the cause of 
death in all cases except one, where drowning in 
water had the same effect. There were no wounds 
nor disfigurements of any kind. It was announced 
that the Home-office desired to send a representa- 
tive and under these circumstances the inquest 
was adjourned until the 24th inst. Meanwhile 
arrangements have been made for a joint committee 
of employers and workmen to inspect the pit, with 
a 4 to decide whether it is yet safe to resume 
work, 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE big iron market was depressed early in the 
week, warrants fell to 41s. 14d., from which 
there was a subsequent recovery, The shipments 
of the past week were small, amounting to 8780 
tons, as rey with 11,413 in the preceding 
week, and 10,086 in the corresponding week of 
1884. One furnace has been put out, but as 
another has been placed upon hematite, the 
amount of the production is practically un- 
c . The week’s addition to poe in 
Messrs. Connal and Co.’s Glasgow stores is about 
300 tons. 

Business was done in the warrant market on 
Friday at 41s, 5d, cash. Monday’s market was 
depressed, at 41s. 44d. to 41s. 14d. cash, and on 
Tuesday there was a recovery to 41s, 24d. Busi- 
ness was done on Wednesday at 41s. 2id. to 
41s. 3d. To-day—Thursday—the market was 
depressed, and prices fell from 41s, 34d. to 
41s. 1d. cash. 

Makers’ iron is quoted at about 6d. less money. 
Gartsherrie, f.o.b, at Glasgow, No. 1, 49s.; 

itness, 50s. and 48s. 9d.; Lang- 


A lengarnock, at Ardrossan, 47s, and 
41s. 6d.; ton, 42s, 3d. and 39s.; Dalmelling- 
ton, 44s. and 41s. 6d. The arrivals of Mid- 
dlesbrough pigs at Grangemouth in the past week 
were 10,530 tons, and the imports to date now 
show an increase of 54,442 tons. 

The hematite market is active in Scotland, and 
the makers are endeavouring to meet all the 
wants of the manufacturers of steel. An addi- 
tional furnace has been put on hematite, on 
which there are now seventeen employed, pro- 
ducing about 2600 tons a week. There is, how- 
rsesg very little foreign demand for this class of 

n. 
_ The personal estate of the late Hugh Neilson, 
ironmaster, Summerlee, has been recorded in the 
oe books of Lanarkshire as worth 


In the past week iron and steel were 
shi from Glasgow to the value of upwards 
of ,000. They included locomotives worth 
£23,460 for Sydney and Calcutta, £3000 
chinery, £1800 sewing machines, the hull of an 
iron steamer, valued at £11,000, for Rangoon; an 
iron yacht, , for Boston; £7200 steel goods, 

£30,000 miscellaneous articles for different 
countries. There is a large amount of engineer- 
ing work of various kinds on hand, the bulk of it 
being for export, chiefly to our own colonies and 


dependencies, e present time is une for 
business of this description, raw on and 
labour being very cheap. 


The shipping trade in Scotch coals is good 
a the quantities despatched, although 
¢ were complaining this week on 
‘Change that inquiries were not quite so en- 

as they have been in recent weeks. 
The week’s shipments embraced 23,639 tons at 
Glasgow, 2378 at Greenock, 3716 at Irvine, 7606 
at Troon, 7890 at Ayr, and 15,424 tons at Grange- 
mouth, besides considerable quantities at Burnt- 
island, Leith, and Bo'ness, 

It was rted at a conference of miners’ 
—— a few vos sos at Hamilton, and 
a representatives from Ayrshire and 
the chief districts in Lanarkshire, that the appli- 
—— ~ e-phe te day had met with a 
re! rom all the employers. Mr. James King 
of Baillieston, in the course of an address, said 
pera vo the Lanarkshire mi 

ere was no organisation, and there 

would be no improvement in their position until 
they were in union, and the present day system 
long hours were abolished. At the present 
day there was more coal being sold than at any 
former time, but at prices so low that the miners 
ought to obtain about as much for —_ 
them, The miners in the Hamilton ° 





ing dividends so hig! 
Lay. Saat that they are borrowing large sums of 








in value by an advance just noted in the 


of several com: tely established 


as 10 per cent., at the 


m , but in the main there can scarcely be an; 


question that the oil business is a sound one. 
large amount of speculation now takes place in 


oil shares, and these will probably be improved 


rice of 
ammonia, which has recently been much below 
former quotations, 

The Iron and Steel Institute is to hold its 
autumn session in Glasgow, in the end of August 
or the beginning of September, and this week a 
meeting was held in Glasgow for the purpose of 
initia’ the arrangements, The secretary 
attended, and the nucleus of a local committee 
was appointed. A large attendance is expected 
at the meetings, which are expected to be of a 
very interesting character. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE coal trade is vigorously maintained in all 
directions, and a good summer’s run may be re- 

ded as a certainty. The Tredegar Coal and 
ron Company and the Ebbw Vale Company have 
just obtained an important contract with the 
Great Northern Railway of Ireland. Our i 
coalowners have little to complain about with 
respect to important contracts, and, thanks to the 
i attitude of the colliers generally, these 

ve been well placed, and accepted with confi- 
dence. It rarely happens that steam and house 
coal are in strong request at the same time; but 
such is the case at present, and I have noticed in 
one or two valleys that even a secondary class of 
steam coal is being worked, and shipped expedi- 
tiously. The easy tone which has characterised 

steam for some time continues; but even 

now the demand is large, and quotations —— 
firm. wners who are turning out 
quantities of large, and thus increasing their 
small, are not so fixed with their quotations, 
which vary from 4s. 6d. to 5s. Small bituminous 
is not in so much request, and coke also is not in 
great demand. In fact we could make four times 
the quantity that is now made, especially if some 
of the old-fashioned ovens were replaced by the 
Evanes-Coppee. 

The character of the coal trade may be seen 
from the — of the week. Cardiff sent away 
close upon 148,000 tons ; Newport, Mon., 33,748 
tons to foreign destinations, and 18,334 tons 
coastwise. Swansea, Llanelly, and Briton Ferry 
retain their average. 

In connection with the South Wales coal-field, 
I note that a new map is in preparation by 
Messrs. Dalziel and D. Evans. The area of the 
great coal-field is from the Rhymney Valley in 
the east, to Swansea in the west, and from Mer- 
thyr in the north, to Barry in the south. It is 
drawn to a scale of 3in. to the mile. This great 
area, which may be taken as from thirty to thirty- 
five miles in width, will show, if Iam not much 
mistaken, very little virgin ground of any marked 
extent, excluding some of the Rhymney Valleys 
and the country -wards, 

Patent fuel is brisk both at Cardiff and Swan- 
sea. Cardiff seems steadily lessening the differ- 
ence between it and Swansea in the quantity of 
work and shipment. Last week, for example, 
nearly 6000 tons were sent away from Cardiff. 

nm remains quiet. Little is doing of an 
account, Last week a few cargoes of rails left 
Newport, princi 800 tons to Sundswall and 
1150 tons to huus. Only 120 tons left 
Cardiff. 
Thanks to the briskness of the coal trade, our 
ironmasters take the quietness of the iron and 
steel trade with more complacency than they 
would otherwise, and so long as a little trade 
comes in, keep from the enforcement of any 
reduction. The only form of reduction in opera- 
tion is the restriction of turns. 
I am glad to see that Cyfarthfa id kept steadily 
at work, 
The iron, tin-plate, and steel works of Melin- 
crythan, near Neath, have been converted into a 
limited g = Formerly under the direction 
of Leech, Flower, and Co., they will have an 
influential proprietary, composi Leech of 
Devizes, Flower of Briton Ferry, and several 
ae merchants and others. These works 
have long been famed for their produce of speciali- 
ties, and the whole shares have been taken up. 
There is not much improvement in tin-plate. 

of make continues to tell, and some of the 
works are to be carried on by arrangement only 
from day to day. The effort to bring about a 

stematic reduction of make has failed, as I 
ought it would, needy and small makers 
hampering the others in their operations. 

The ©. I, 20 x 14 coke sheets are already in 
= abundance in stock and — Makers, 
owever, hold special orders which still give a 
small — of profit. Coke sheet wasters are a 
drug, and low prices do not offer sufficient tempta- 
tion for a clearance. 
A strike has taken place at Pontypool tin works, 
and 300 men are out. 








THE Sanitary Institute of Great Britain will 
hold an autumn congress at Leicester from 
September 22nd to September 26th, 1885. The 
Health Exhibition in connection with the con- 
greas will be held in the Floral Hall, Belgrave- 
gate, from September 22nd to October 10th, 
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Applications for Letters Patent. 





*,* When ts have been “ communicated,” the 
name address of the communicating party are 
printed in italics. 


2nd June, 1885. 
6645. Recerracte for Smeciine Sauts, A. Scott, Bir- 
6646. Fitters, C. E, Chamberland, Paris. 


6647. Matt Screen, W. H. Radford, Burton-on-Trent. 
6648. Roap Sweerinac Macuings, K. W. ‘Tayler, Bury 


St. Edmunds. 
6649. Stopper Borr.e Openers, T. Singleton, Darwen. 
6650. CirncLe Screw Prope.ters, ¥F. Friedenthal, 


Preston. 

6651. Sockets and Last Stanps for SuozmaKers’ Use, 

. Buc! » Bristol. 

6652. Fine Acar, J. B. Adams, Liverpool. 

6653. DismsrecTtinac Apparatus, ‘I, Bradford, Man- 
chester. 

6654. Automatic Instructors, W. L. Gates, London. 

6655. ROLLER Manaues, E. K. Dutton.—(f. W. Bernau, 
Germany.) 

6656. ALARM TICKET Puncues, A. J. Gillespie, Glasgow. 

6657, METALLIC Brackets, P, E, Ayton, sirmingham. 

6658. Wire Fence Winpers, A. Wright, Glasgow. 

6659. Proven CarriaGE Frame or SULKY, P. Hanlon, 
Dublin. 

6660, PapLocks, J. Harrower, Glasgow. 

6661. STarcu, d&ec., A. M. Clark.—(7he Davenport 
Glucose Manufacturing Company, U.S.) 

6662. Lapigs’ Currs and CoLLars, A. J. Smith, Bir- 
mi 

0063, Onpuaxce, J. 8. Williams, Riverton, U.S. 

6664. Movutpine or Treating MeTar, ac., J. 8. 
Williams, Riverton, U.S. 

6665. InsULATING KLecrricaL CaB_zs, J. 8. Williams, 
Riverton, U.s. 

6666. BeLTIne or Enpiess Banp, J. W. White, Liver- 


6667. TREATING or UriLisine Soap Subs, J. H. Ashwell, 
Liverpool. 

6668. WasHING, &c., Woven or Fe.rep Ciorus, E. 
Kempe, Leeas. 

6669. CiGaReTTes, F, Hipgrave and W. 8. Rendle, 
Lon 


on. 

6670. Packine for Sturrino-Boxes, F. Hocking, Liver- 

6671. ExHausTiING, BLow1ne, and PumMPinG APPARATUS, 
K. E. Dic 


» Lon 

6672, Maxinu Inrusions in SmaL~ QuanTiTIEs, J. 
Hobbs, London. 

6673. Cases of Pianorortes, N. Berry, London. 

6674. SepaRaTine Mera.s, A. K. Scott, London. 

6675. Winpow Sasues, W. A. Todd and A. R, Spade- 
man, London. 

6676. WasHING or Szparatine, W. 8. Boult, London. 

6677. AiR and WarTeR-TIGHT MiLiTaRyY and NavaL 
Cases, &c., W. B. Williamson, London. 

6678. Fastenines of METALLIic and other Boxgs, &c., 
W. illiamso: 


° m, London. 
6679. CaR WHEELS, J. P. Stevenson, London. 
0630. Sprine Fastener, P. Scheider, London. 
6681. WHiprLeTrees, W. H. Sleep, London. 
pea &., for Water Mains, P. J. Davies, 


6683. Fire-pLucs for WATER Mains, P. J. Davies, 
London. 


6684. CLosinc, &., Borries and Jars, C. Alfeld, 
London. 

6685. Roap Vrnicie, T. Bolas and W. K. Burton, 
London. 

6686. Too. Stock, G. E. Smart, Tunbridge Wells. 

6687. Caanoz GEar, R. Allen and W. J. Wakefield, 
London, 

6688. CaLipers and Divipers, H. J. Allison.—(C. P. 
Fay, U.&.) 

6689. ELecrric TeLEPnongs, C. E. Allen, London. 

6690. Decomposine SuLpaate of Iron, T. Terrell, 
London. 

. Conpurts for Caste Raitways, &., H. J. 

Haddan.—(&. D. Douyherty, U.S.) 

6692. GARDEN SHEaRs, U. Neve, Londvn. 

6693, ADJUSTABLE HanpLe Bars for BicycEs, &c., W. 
Starley, London. 

6694. MouLDING EaRTHENWARE Pipgs, H. L. Doulton, 
London. 

6695. Draw-BaR Apparatus for RaiLway VEHICLES, 
R. H. Hepburn, London. 

6696. Lastine Boots and SHogs, C. A. Day.—(8. W. 
Robinson and 0. B. Lewis, United States.) 

6697. CLasps, J. Elson and H. B. Gross, London. 

6698. Rorary Macuines for CLEANING KNives, &c., R. 
Turnbull and M. Barclay, don. 

a — and SELF-INKING Presses, J. Lee, 


on. 

6700. Type-writrrs, J. W. Tasker, Balham. 

6701. Mountina CirncuLaR Saws, A. F. Link.~(J. 
Kardsek, Austria.) 

6702. Currine and Saapine Merazs, G. Greenwood.— 
(J. Saget, France.) 

6703. Casks, &c., K. E. Warner, London. 

6704. SHuTrers or Guards for Saor Winpows, &c., E. 
Beech and T. Wrigley, London. 

6705, Jornrs for METALLIC WiNDow and other Frames, 

. and W. Schooling, London. 

6706. Mowrna and Keapinc Macuines, P. Pierce, 

London, 


6707. PRESERVING Fruits, A. W. M. Leicester, London. 

6708. Fixine Rats on METALLIC SLEEPERS or PLATES, 
A. J. Atkey, London. 

6709. Trees for Boots or SHors, W. R. Lake.—{0. A. 
Miller, United States. 

6710. Trees for Boots or SHors, W. R. Lake.—({0. A. 
Miller, United States. 

say a Incots, W. R. Lake.—{B. Atha, United 

tes, 
6712, ORNAMENTED Giass, J. Budd, London. 
8rd June, 1885. 

a > Savina Lire from Fire, &., J. R. Hawkins, 

6714. Szcurtnc Rats in Raitway Cuairs, J. H. 
L —(F. G. Lynde, India.) 

6715. ExTkactiNe SULPHUR from ALKALI Waste, &c., 
E. W. Parnell and J. Simpson, Liverpool. 

“ Automatic Rat and Mouse ‘txap, W. Eade, 

ove. 

6717. Leaarne or Garrer, 8. Shirley and J. W. Nettle- 
ton, Manchester. 

6718, Smxetine Ores, B. D. Healey and B. H. Thwaite, 
Liverpool, 

6719. Derector or INDICATOR APPARATUS, F. Harrison, 

6720. Foupina Cor Fraxes, W. P. Hoskins, Birming- 

6721. BALL Castor, J. E. Beanland and W. Sutcliffe, 
Halifax. 

6722. Borina, &c., the Frances of Steam Enaine and 

CyLinpers, T. Foster, Manchester. 
ar WATER-HEATING Apparatus, T. Furniss, Brad- 


6724. Pressur« Gavaes, C. W. Folkard, k. 





6725. N Bra &c., G. ih. Court Bir 
. NECKLETS, CELETS, » B. - 
mingham., : ~ 


6726. Wu D. W. Porteous, Paisley. 
6727. Semety Laue, W. J. Clapp and W. Sandbrook, 


6728. Raisine SuNKEN Surps, D. Young, 

€730. Castine Imeem, W. P, Thompea—(4. bere 
wernhart and B. Bertrand, Austria.) 

6730. JourNaL-Boxes, W. P. Thompson.—{S. Trenkel, 


rmany.) 
6731. Pexmanent Way, &c., W. P. Thompson.—{ W. 
Heckert, 8. 


leckert, U.S. 

6732. Suprortina CaBLes, W. P. Thompson.—(W. 
Heckert, U.8.) 

6733. Gripping Apparatus, W. P. Thompson. W. 
Heckert, U.S.) 

6734. Guipance of Visitors in Buitpusas, &c., T. 8. 
Howie, London. 

6735. Topacco Pire Cieaner, J. L. Hinde, London. 

6736. METALLIC CorN&x and vther Piares, T. Parish, 


London. 

6737. Driving Macuinery by Sream, Gas, or Ain, W. 
Walton, opwearmouth, 

6738. Hooks or Catcues, A. J. Gauntlett, London. 

6739. MouLpina ArticLes of Grass, J. G. Sowerby, 
London. 

6740. Courtincs for Pipzs and Hosz, J. T. Titus, 
London. 

6741. SupPoRTING und ApsusTiIno Lawn Tennis Nets, 
J. H. Webb, Liverpool. 

6742. PaorooRaPHic Cameras, F. W. Hart, London. 

6743. OrTHoptics for SMALL-agM SHOOTING, H. Lattey, 
London. 

6744. Ointment, E. Hale, London. 

6745. Reaping Gas Meter Inpices, C. W. Staples, 
London. 

746. GRoovinc Rotiers, A. F. Link.—(C. Jaquet, 
Germany. 

6747. Kotter Bearines for VeLocirepes, &., J. K. 
Starley, London. 

6748. Preventina Waste of Water, V. Schneider, 
London. 

6749. GrounD Pecos for Poxes, H. J. Haddan.—(F. C. 
Trench, Russia.) 

6750, Preventina the Noise causep by the Vipration 
of Tececrara Wires, H. J. Haddan.—(P. HE. Bar- 
donnaut, France.) 

6751. SropPeRinG Borries, W. A. Barlow, London. 

6752, Puriryinc Brown Guaease, J. Drury, Londun. 

6753. Heatinc, CooLtinc, and VENTILATING, J. G. 
Lorrain, Luudon. 

6754, OnnaMeENTATION of Straw Pcart, 8. P. Howard, 
London. 

6755. Hansom Cass, &c., H. 8S. M. Bath and A. T. 
Poole, London. ‘ 

6750. CanpLesticks, W. H. Hall, London. 

6757. MOULDs fur CasTING Pipes, &., M. and J. Corn- 
thwaite, London. 

6758. WasHING AppakaTus for the TREATMENT of OaEs, 
P. M. Justice.—( The Frue Vanning Machine Company, 
United States.) 

6759. Poxiryinc Metaus, &., J. Deby and H. B. 
Fulton, London. 

760. ‘Ireatinc Coprer Preciritarte, &c., H. B. Fulton 
and J. Deby, Lonavn. 

6761. CooLinc or KerricgRaTinc Apparatus, J. 
Murphy, London, 

6762. BicycLEs, H. Pipe, London. 

6763. Gas Motor Enaines, R. McGhee and G. Magee, 
Glasgow. 

6764. Secr-actine CatcH for Boxes, &c., R. Hudson, 
London. 

6765. Sprayine Apparatus, W. R. Lake.—(F. Bernard, 
France.) 

6766. ScaFFOLD FasTener, W. Parry, London. 

6767, UMBRELLAS, SUNSHADES, and WaALKine STICKS, 
G. Pickett, Loudon, 

6768. Fine Focussine ADJUSTMENT for MicroscoPss, 
H. Crouch and W. Rowland, London. 

676¥. Pirpz Usion or Joint, J. Gilmore and W. R. 
Clark, London. 

4th June, 1885. 


6770. So.itaires, &c., H. Owen, Birmingham. 
6771. Guipe Wikes fur Fiver Twistine, &e,, H. Firth, 


Bradford. 
6772. SHUTTLE GuaRpD for Power Looms, R. Raper, 
Bradford. 


6773. PaRTITIONS BETWEEN Caps or Fivers, W. T. 
Garnett, Bradford. 
6774. Miners’ SaFety Lamps, W. Kneen, Barrow-in- 


Furness. 
6775. ADJUSTABLE Props for usE in Mixes, 8. Morgan, 
irmingham. 
6776. O11 Cans and - pees J. Harrison and 


. H. Price, ls 

6777. Driving Gear of Wrinornc Macutygs, &c., 

H. L. Wilson and L. Clegg, Halifax. 

6778. Crank SH P. Hi London. 

6779. Pressure Gauges, T. Horton, birmingham. 

6780. Rotary Tine and Link Caain Harrow, T. 
Williams, Helston. 

6781. CHarns for Bicycies, Tricycies, &., J. 
Appleby, Perry Barr. 

6782, Hxeap-Resr and Louncg, 8. A. Rothschild, 
London. 

6783, VENTILATING PuBLic Orrices, &c., R. Bateman, 
Loze! 


6784. HanpHOLEs of Metau Pires, C. Marlow, Bir- 
ming) le 
6785. Sarety Lamps, W. P. Thompson.—(Z. Cuvelier, 


France, 

6786. LypicaTiNG at Sicut the Direction of ELEcTrRIc 
Currents, W. F. Barrett, Dublin. 

6787. Coox1ne Stove, E. Brennan, Liverpool. 

6788. Horse Hogs, W. Dewar, Strathmartine. 

6789. BicycuEs, J. 8. Edge, jun., Birmingham, 

6790. KiNG Courts tor LawN Tennis, E. C. Mills, 
Al cham. 

6791. Musica, Box Mecnanism, G. Mermod, London. 

6792. ParnceL CaRRIER or Hovper, &c., E. Phillipe, 
London. 

6793. Cork-scrEws, H. A. G London. 

6794. CigaR and CiGARETr£ HOLDERs, C, J. Coventry, 


don. 
6795. BuckLes and Fastenines, R. F. E. Hopkins, 
London. 
6796. Arr-TIGHT Boxgs, Cans, or CanisTERS, L. Hamel, 
London. 
6797. METALLIC PERMANENT Way, &c., H. L. Smith, 
London. 
6798. MarKiIne our Grounp for Games, J. J. Guest, 


B 

6799. Pocket CurTtery, A. H. Aizlewood and A. H. 
Leyland, Sheffield. 

6800. La: 

6801. 1caL and Reapine Boarp, R. Cross, 
Crewe. 

6802, TaPEeR Box, G. F, An London. 

6803. ALarM TILL, A. Leitch, Glasgow. 

6804. TuRNING Matt on the Dryine Fioors of Kins, 
R. C. Sinclair and J. Hodson, London. 

6805. Rerricgrators, G. H. Lloyd, London. 

6806. Suprorts, H. Ehrhardt, London. 

6307. Stay Busxs, R. Hinrichsen, London. 

6808. RerricERators, F. B. Hill and W. A. Gorman, 
London. 

(809. THERMO-ELECTRIC Batreries, G. Zanni, London. 

6810. Menu Hoxipers, A. E. Prockter, London, 

6811. Gatvanic Batreries, P. Jensen.—(K. Pollak and 
G. W. von Nawrocki, my. 

6812. Houpers of PrLLars for SHorMAKERS’ Lasts, J. 
E. B. Armytage, London. 

6813. Drying Apparatus for Cement, C. Kingsford, - 
London. 

6814. FLuip Meters, W. R. Lake.—(A. Bonna, France.) 

6815. VeLocipepes, H. and A. Brockelbank, Streat- 
ham. 


6816. Fee WaTER Heater, L. A. Groth.—(J. H. 
Lancaster, United States.) 
6817. Borters, L. A. Groth.—({J. H. Lancaster, United 


States.) 
6818. Borers, L. A. Groth.—(J. H. Lancaster, United 





States. 
6819. Conn SHELLER, L. A. Groth—(F. B. Rolle, 
Germany.) 
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6820. Frxmveo Meraturc Hanpwes on Cuma, &c., E. de 
Pass.—(V. Naudot, France.) 
6821. Carsonic Acrp Gas, C. R. Bonne, London. 
6822. Laymve Woop, &c., F. Nell, London. 
. B. Sleeman.—(W. H. Ray, South 


os 1s H. Ht Leigh.{C. Hi h, United 
4. Ves, H. H. . Heavenric Inited 
States.) . 


6825. ReovLaTtine ELectricaL CurRENTS, R. O. Ritchie 
and J. H. Davies, London. 
6826. Lectancue Bartrery, C. A. Grant and T. Hall, 


on. 

6827. Vatves, J. Cort and S. Stevenson, London. 

6828. Macninery for Kyrrrep Warp Fasrics, H. B. 
Payne and W. Campion, London. 

6829. Sirtixe Semt-Liquip Mareruts, J. F. Stewart 
oy T. 8. Payne, London. 

30. Steam Enoines, J.C. Mewburn.—(Z1 fociété D. 

go et Frelezeau “fréres, France.) 

6831. Cameras, T. Samuels, London. 


5th June, 1885. 
7 Expanpine Burrer Firxixs, J. Dundon, 
merick. 
6833. WINDOW-SASHES, W. H. Blackwell, Hooley Hill, 
Manchester. 
6834. Heat Economisine Screen, J. Gilmore and W. 
E. Co , Anerley. 
6835. UnpuLatine Rockine Frame CinpeR sirrer, W. 
Hibbert, Cheetham. 
6836. Exrincuisaine Fire, J. Sturrock, G. Lowdon, 
and J. Gordon, jun., Maryfield. 
&c., Piers, J. 


. Bullock, Crow. 
PreraRinc PaPeR Pup from STRAW. &c., R. C. 
senses, C. F. Cross, and E. Janam Liverpool. 
6840. TREATING ——s SUBSTANCES, 
Ay Cross, an J. Bevan, qo hed 
eat. CasTING ance &c., F. Ryland, Birming- 


6842. Wrxpow Fasteners, C. F. Grimmet and J. Cook, 
6843. BuTtons for Easy ArracuMeEnt, I. Whitehouse, 


C. Menzies, 


Birmingham. 

6844. Merauiic Paint, M. Schumann.—{H. Gra/, Ger- 
many. 

oe. Locomotive Enornes, W. B. and J. A. Johnson, 

igan. 

6846. WooL-CLEANING Preparation, 8S. W. Maquay.— 
(@. W. Hamilton, Australia ) 

6847. ay 4 Bag aw _ Lapour-savinc Ma- 
CHINE, R. Bar! 

6848. Lips or ae a &c., L. Pilkington, 


Liv 

6849. Maxine Bricks, &c., J. D. Denny, Newbridge. 

6850. Pranorortes, E. Hofinghoff, Barmen. 

6851. Conpensers for Sreamsuips, A. W. Pearce, 
London. 

6852. ge pe H. B. Dry, Birmingham. 

6853. VessEL to contain CHEmicats, H. Saunders, 
Wolverhampton. 

6854. Looms for Weavine. A. Flather and 8. Butter- 
field, Bradford. 

6855. Drivoye Gear, J. P. Halifax. 

6856. Poncuine Biay«s for Anima SHOENAILS, G. M. 

—{J. 0. Kollén, Sweden. 

6857. Steam Borer Cieaners, A. B. Scarborough and 
J. A. Barnard, Bonham, U.S. 

6858. Om We ts, &c., J. Walsh, London. 

6859. Heatine, &e., J. G. Lorrain, London. 


6860. Arm and ATER-TIGHT DespatcH Box, 8. 
Lam London. 
6861. TraveLine Baas, &c., C. etpen, fs ~~ apie 


6862. Rotary Motors, R. J. White, Lond 
6863. Topacco Pirzs, W. Moore, Cowfcld. 

6864. Locks for Rartway Carriace Doors, &., J. 

go Northum 
= SreaM Quentin, A. Reis, London. 

6866. Propucmye SoLUBLE PHosPHaTes of ALKALIEs in 
the Manuracture of Steet and Iroy, T. Twynam, 
London. 

6867. Propuctinc ALKALINE PHospuates in the MaNv- 
FACTURE of Iron or StseL, T. Twynam, London. 

6868. Wriernc, Rotiine, &c., Macuives, J. H. Wood- 
ward, London. 

6869. RarLway PLATELAYERS’ SIGNAL of APPROACHING 
Tratns, J. Steele, Chelmsford. 

6870. RuppER AtraceMent, J. D. Hickman, London. 
71. Gas Stoves, C. E. Hearson, London. 

6872. CueatTs for Securninc Tent Ropes, &c., W. H. 
Hearson, London. 

6873. Steet, J. Gjers, London. 

6874. Braces or Trousers’ Suspenpers, R. E. A. 
Dolman, London, 

= Bins or Recepracues for Borr.es, W. B. and J. 

8. Burrow, and T. Smith, London. 

6876. Brvs or Recerractes for Borties, W. B. and J. 
8. Burrow, and T. Smith, London. 

6877. EmBROIDERING Macuines, E. =< we London. 

6878. Execrricat Batrerizs, J Armstrong, 


London. 
6879. Bauw-cocks, D. k, London. 


. Hancoc! 

6880. Gas ENGINEs, 7 F. , London. 

6881. WatcHEs, R. fe a A Thomas Clock 
Company, United guste ) 

6882. FLEexipLe Tuprsc or Hose, W. R. Lake.— 
Miinden-Hildesheimer Gummi-Waaren Fabriken Gebr. 
Wetzell, Actien-Gesellschaft, my.) 

6883. Corres of Disc or Rina fomareem, F. Wynne, 
London. 

6884. ARTIFIcIaL Furt, J. Y. Johnson.—(La Société 
Anonyme des Forges et Chantiers de la Méditerranée, 

nee. 


-) 
6885. Fitters, &c., W. R. Oswald and G. Brodrick, 
London. 
6886. ORNAMENTING Meta. with Mertats, R. W. Laws, 
London. 
6887. IsrecraL Merer of Execrric Enercy, F. 
London. 


Saldana, 

6888. Fixine the CoLours upon Priytep Fasrics, W. 
R. Lake.—{The Prag Smichower Kattun Manvfactur 
and F. Storck, Austria.) 


8th June, 1885. 


6889. Wixpow Sipe VewTiLator, W. Paul, London. 
6890. i, and Fork Cieannye Macurye, C. God- 
maon. 
6891. Hanp Pry-comss, J. Aspinall, Barnsley. 
6892. Frepinc Bor.ers, T. T. Clarke, Dublin. 
. REGENERATORS oa OPEN-HEARTH FuRNACES, T. 


i * PREPARING i for Sme.tine, J. McCulloch, 
-: Aorowarse Lupnicaron sd nil Le of Stream 
‘enton, an Longton. 
6896. BotT-THREADING Ma W. P. Thompsor.— 
m4 W. Adams, U.8.) OK on 
6897. Equitisriom Sipe Vatve for drEam ENarNes, 
R. Bentley, , and T. Ford, Longton. 
6898. VERTICAL WATER Tupe SreaM Borers, C. J. 
Jones, Ipswich. 
Pha ig pone the Heaps of Weavine Looms, R. 


on. 

6900. ComprnaTion Drip Boarp a MANGLING TaBLEs 
for Manaes, P. 

6901. - Saseunams Soomapens, 2 &e., P. P. 8. y Chico, 


coun _ &c., of SHutties for Weavina Looms, W. 
B. White, London. 

6903. Exposives for Fime-ars, T. G. Hart, Dartford. 

6904. Cootine the Bearinos of Enaixes, W. Walton, 
Bishopwearmouth. 

6905. Stoprine Borris, E. Smith, Leeds. 

6906. Fastenres of Baroocuss, R. Bateman, Lovells. 

6907. Bore Rops, R. Wilson, Bishop Auckland. 

sDundes. Lawn Tennis Bats, J. Sturrock, 


— Water Borrte and Stoppers, R. 


Oe areell. T 
6910. Fans, | ee SpLasH-BoaRDs, H. Trot- 
man, London. 


6911. Makino up Boarps for Piece Goons, C, Priestley, 


jon. 

6912. Harr Restoratives, I, Wilkinson, London, 

6913. ABsorBINe SHocKs in ee —— DURING 
Couuiston, R. Hill and J. Darling, 

6914. —— by the Renanees’ hm np 'P. Mars- 


en, 
6915. Gonsee Pianororte Actions, F. Stevens, 


ion. 

6916. Parrerns for Moutprna Rariway Cuarrs, &c., 
C. Jones, Leitchurch. 

6917. Core Barrexs for Makino HoLiow Castinos, C. 
Jones, Leitchurch. 

6918. Dynamo-ELEcTRIC Macutvery, G. E. Cabanellas, 


ston. 

6919. Bustte or Crinotetre, L. Vignes.—(J. M. £. 
Duros, France.) 

6920. WATCHES, G. Thommen, London. 

6921. ASCERTAINING at Sicut the Amount of PLay any 
Saar may have in its Brarinos, E. F. Ellioth and 
W. Shorey, London. 

6922. TREATING ANIMAL, &c., Finres, W. W. Hamilton, 
New York, U.S. 

6923. TREATING Anmat, &c., Fipres, W. W. Hamilton, 
New York, U.S. 

6924. Oars, Scutts, and Pappies, A. Adams and J. J. 
Miller, London. 

6925. Bow Stoppers for ANcHor CaB_es, G. Adamson 
and J. T. Fenwick, London. 

6926. ExpLostve Compoonps, H. 8. Maxim, London. 

6927. Lusricators, G. A. Mower, London. 

6928. Inpicatinc Door Fastentnas, A. Ashwell and C. 


Cross, London. 
6929. VALVES, 3 G. Martin, London. 
6930. Drarntne Barus, A. T. Allom, London. 
6931. Puriryine Arr, A. Gontard, Leipzig. 
6982. Steps for Venicies, A. W. Auster, Birmin, ham. 
6933. Cuatns, G. Thornton and J. Brittain, London. 
6934. Sitos, W. H. Howarth, — 
6935. Lamps, C, Asbury, Londo 
696. Pickers for Looms, C. Swindells, Halifax. 
6937. GLass Moutps, J. G. Sowerby, London. 
6938. GeneraTine Gasss, T. 8. Lindsay, London. 
6939. Smetine Iron, A. Greiner and T. Erpf, Balifax. 
6940. Mera.iic Disuss, J. E. Bingham, Lon 
6941. Sprnninc Frames, H. Ashworth and E. Eaves, 


don. 
6942. Umprecuas, J. H. Barry, London. 
6943. Gun-Locks, T. Stead.—{D. and F. & Moore, U.S) 
6944. Loapine SHE ts, T. Stead.—(D. Moore, U.S. 
6945. Lamps, H. J. Haddan.—(G. W. McGill, U.S. 
6946. Winp Orncans, R. Hunter, London. 
6947. CHarns for TraysmiTTiInG Motive Power, G. 
Thornton and J. Brittain, London 
6948. Taps and Vents, J. Burch and WwW. J. Hall, 
Stockport. 
6949. Securrnc Rupser Trres, J. T. Stephenson, 


ion. 
6950. Markine SuperrFiciat Areas, H. Richardson, 


middle thereof, in combination with a separate case 
open at the bottom and notched at one side and 


16,639 


817,069. Savery ApparaTvs FOR CONDENSING 
Enoines, C. C. Worthington, Irvington, N.Y.— 
Filed February 7th, 1885, 

Claim.—{1) The with a condenser, of 
the valves close the 

















surrounding the cock and float, and a removable cover 
for the case, substantially as " forth. 
316,804. Esector, William T. Mess vr, Cambrid, 
‘Mass.—Filed July 28th, 1884, ” 
Claim.—{1) In an e ector, the combination of the 
et chamber, and combining 
tube with a vacuum chamber in the body of the 
ejector commun’ 
at its ers end an 
extended to the 


chamber and combining tube, combined bere a steam 
monde, a pen a piece coupled upon one end of 

, and an outlet piece havin id 
Nay tube in line with the cuabining tube : Scented 
to the other end of the main casting, with which it 
forms a vacuum chamber communicating with the 


316,804 








combining tube, substantially as described. (3) In an 
——. the main casting am the a water inlet chamber 
poonenee ga ~- \, and delivery tube integral therewith, 





on. 

6951. Pottey Buocks, &c., J. C. Mewburn.—(T7. A. 
Weston, U.S.) 

6952. Friction Hammer, C. D. Abel.—(IV. Hassel, 


Germany. 
6953. — for Extrncuisuine Fires, F. Bolton, 


ory a Batance Recurator, A. M. Clark.—(J. 
C. Levasseur, Algeria ) 

6955. Propvucine REpousse Work, 8. Groves, London. 

6956. Sprnnine and Twistine, A. M. Clark. —{L. Binns, 


U.S.) 

6957. TurBINEs, A. M. Clark.—(A. J. and H. Schlaadt 
and G. S. Barton, New Zealand. 

6958. VaLve for Hose and other Prine, E. Haines, 


London. 

6959. PERMANENT Way of Ratiways, J. Somerset, 
London. 

6960. Permanent Way of Ratiways, J. Somerset, 
London, 

6961. PLovexs J. Oliver.—(C. Anderson, U.S.) 

6962. TREATMENT of Granite, W. J. Chalk, London. 

6963. Rock TuNNELLING, H. N. Penrice, London. 

6964. Execrric Batteries, G. F. Redfern.—{J. B. 
MN ud, France.) 

6965. ADVERTISEMENTS, &c., R. H. Gould, London. 

6966. WasHING TEXTILE Faprics, J. Nicholas, London. 

6967. Enoiisu Crape, &c., B. J. B. Mills.—(41M. Camel 
Sréres et Cie., France.) 

6968. NEcKTI#S, Currs, &c., W. R. Lake.—{(@. 
France.) 

6969. MEcHANICAL Movement, W. R. Lake.—(/. W. 
Dodge, U.S.) 

6970. } na Leap, E. Fischer and J. Posnansky, 
Lon 


Leclerc, 


6971. Heatinc by Execrricity, N. Frere.—(A. Blu 
and E. Courcelles, France.) 

6972. ConFrecriONERY JEWELLERY for CHILDREN, C. 
Wells, London. 

‘ PsotrouRaPpic Brirp’s-eve Views, C. Wells, 
London. 

(974. Hannes of Ketries, &c., W. Topham and E. 
Snushall, London. 

6975. Rotiers for Patuways, &c., C. E. Hearson, 
London. 


SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


316. - el Straw Buryinc Furnace, John Abell, 
ridge, Ontario, Canada.—Filed August 25th, 


ies. 
Claim.—(1) The perforated air chamber I J, located 
on the bottom of the leg C between the furnaces A 
and E, substantially as and for the purpose specified. 




















(2) A straw furnace C, provided with a damper L, and 
fingers J, in combination with a corrugated plate 4 
substantially as and for the purpose specified. 
316.240. Evectric Arc Lamp, Ledyard Colburn, Bir- 
mingham, Conn.— Filed March 18th, 1884. 
Claim.—In an electric arc lamp, the combination of 
the two carbons A B with the tubes C D, applied to 


EEN 





direct, epgostivey. a and an air jet between the 
points of jen, nang as described. 
316,639. Drmvxinc TrovucH For ANIMALS, Jonathan 
Moore, Brooklyn, N.Y.—Filed December 10th, 1884. 
Claim.—The metallic basin f a horse trough, | v 
and a supply water pipe, cock, an *noat near the 





steam nozzle connected 
with the said AN g at one side of the water 
inlet chamber, an auxiliary delivery tube arranged in 
line with the delivery end of the combining tube, but 


combining tube and the receiving end of the auxiliary 
pana tube, substantially as and for the purpose 


316,995. RoLLep or Forcep Metat Cuair For RalL- 
ROADS, Arthur J. Moxham, Johnstown, Pa.—Filed 
January 19th, 1885. 

Claim.—As a new article of manufacture, a wrought 

or rolled metal box for railroad rails formed of a 

single plate, shaped as described, and provided with 





316,995 

H oO 
m EV 
“ a 

















two lugs De ogee 

flanges of the 

purposes set forth. 

316,998. Sarery Stream anp Water Gavoe, John L. 
Nelson ard Andra F, Landirholm, Chicago, 1U.— 
Filed April 4th, 1884. 

Claim.—(1) In a steam or water gauge, a glass or 

tube connected to the boiler by suitable —, Silos 

cylindrical chambers at the ends of the in com- 
bination with two valves having their seating faces of 
larger area than the rear faces, and nearly filling the 

cylindrical chambers in which ge he stg Neen and a valve 
stem upon each valve sliding ly through the 
stuffing-boxes to the outer air, substantially as and for 
the purpose — set forth. (2) In a steam or water 
gauge, the pipes B Bl, constructed with cylindrical 

chambers in rear of their valve seats, valves D D, 


placed for securing the bottom 
rails, substantially as and for the 








a the chambers, and having their stems 
Sy, aed through the packing boxes, and the 
en a, in combination with the blow-off eand valve f, 
constructed as herein described, whereby the gauge is 
readily cleaned or blown off in whole or substan- 


tially as set forth. (3) In a steam or wa’ ona, the 
valve D, ded with the periphery or flange h and 
stem d, wher by the impulse of the steam or water is 


received and the valve closed, substantially whe ~*~ 
and described. (4) In a steam or bg oo 
enlargement cham 





or ber B2, located in 
Setreee the betes. cond eapr end preeees 
the pi: in een ae eas), ® iors 
valve’ f2, and stem d, substantially as shown an 








valves } d, the former arranged to close the pipe or 
pipes through which the steam enters the condenser, 
and the latter arranged to open outward or to the 
atmosphere to allow the escape of the water and 
destroy the vacuum, substantially as described. 
(8) The combination, with the condenser, and the 
pipe or pipes through which the exhaust steam is con- 
Ructed thereto, of the casing or en’ ent C, form- 
ing the chamber D for the ti the 

water, the valves b d, the former arranged to close the 
pipe or pipes through which the steam enters the 





condenser, and the arranged to o outward or 
to the atmosphere to allow the ng of the water and 
destroy the vacuum, and a said 


pe f 
pay eve cA the water of con Eidien, substantially 
317,098. Governor ror Enornes, David P. Davis, 
Jersey City, N.Y.— February 9th, 1885. 
Claim.—(1) The combination, with the excentric and 


pee ap ey ef of the bow spring K, to act at 
ends ent pes governor arms, and means 
for hold otieotng the bow spring, substantially 


as set f ars) e combination, with the governor 
arms F G, wheel, and main shaft, of an excentric 
surrounding the shaft and having an elongated open- 


317,098 











ing for such shaft, a base to the excentric with flanges, 
aud slides at the hub of the wheel for such flanges, the 
links g, arms P, shaft 0, secon excentric, and 
connection to the main excentric, substantially as set 
forth, (3) The combination, with the main shaft and 
sliding excentric, of a secondary excentric, a shaft for 
the same, a connection from the secondary excentric 
to the base of the main excentric, governor arms and 
connections between the same and the shaft of the 








secondary excentric for turning such secondary 
excentric, substantially as set forth. 
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THE LAUNCH OF THE BENBOW. 

Her Maszsty’s twin-screw armour-plated ship Benbow 
was launched from the yard of the Thames Ironworks Com- 
pany, Blackwall, on Monday, the 15th, in the presence of a 
vast crowd of spectators, drawn together by the now rare 
tacleof alaunch on the Thames. The ceremony of naming 
e vessel was performed by Mrs. Gladstone, and the ship 
took the water with the greatest success, all the - 
ments being, from beginning to end, perfect. After the 
launch about 250 visitors sat down to luncheon in the 
mould loft. The speeches made were not numerous, but 
they were suggestive. Mr. Hill, the veteran chairman of 
the company, pro “Success to the Benbow” ina short 
speech with much of the good old ring about it. He held 
that the ship would exhibit, as far as a vessel could, the 
excellent qualities of the fine old admiral whose name she 

bore, and ‘believed that she would be found able to pla; 
her part in maintaining the honour and safety of England. 
Lord Northbrook, representing the Admiralty, responded 
to the toast in a very heart-breaking fashion. He took 
an extremely desponding view of the future of the ship, 
which he believed might yet be found useful as a barracks 
for seamen or a floating hospital. It was impossible to 
listen to this speech without feeling that the construction 
of additions to our Navy are regarded by Lord Northbrook 
as a gratuitous waste of money. Whether this is, or is 
not, the proper spirit with which a Lord of the Admiralty 
should be endowed, hardly admits of two opinions we 





k, 

We last week gave an external view and deck plan of 
the ship. We now give a 
sketch, which shows, as far as 
is possible on a small scale, 
her internal arrangements, 
and it may be worth while to 
reproduce here some of the 
particulars we have already 
given. The ship is 330ft. long 
over all, 68ft. 6in. beam, and 
37ft. 1gin. deep. Her dis- 
placement when ready for sea 
will be 10,016 tons. Her dead 
weight when launched was 
5000 tons. Her twin pro- 
pellers will be worked by two 
sets of inverted three-cylin- 
der compound engines con- 
structed by Messrs. Mauds- 
lay, Sons, and Field; the two 

igh-pressure cylinders are 
52in. diameter, and four low- 
pressure cylinders 74in. dia- 
meter, with a stroke of 
3ft. 9in. The contract power 
of the engines is 7500 horses, 
with natural draught, and 
9500 horses working with 
forced draught, but will 
probably exceed 10,000 on the 
trial trip. The engines are 
ex to make about 100 
revolutions per minute. The 
surface condensers and air 
pumps are all of brass, and the 
condensers have collectively 
a cooling surface of 17,000 
square feet. The crank shafts are of Whitworth compressed 
steel, 16in. diameter. The piston rods, crossheads, and 
connecting rods are also of forged steel, while the main 
crank-bearing and foundation frames, together with the 
standards for supporting the cylinders, are of cast steel. 
The whole of the propeller shafting is made hollow of 
Whitworth compressed steel. The propellers are four- 
bladed, and have a diameter of 16ft. The boilers are 
oval, twelve in number, arran athwart ships, as shown 
above, each boiler being 12ft. 4in. wide, 14ft. lin. high, 
and 9ft. 1lin. long, having in all 36 furnaces. The boilers 
are fitted with 3432 tubes, 2fin. diameter and 7ft. long. 
The total area of the heating surface is 20,440 square feet. 
For working with forced draught there are eight fans, of 
5ft. diameter, each of which is driven by a separate small 
engine. There are four other fans, of 4ft. diameter, also 
driven by separate engines, for ventilating purposes. In all 
there are no fewer than thirty-two small engines belongi 
to the main engine department. The copper steam and ex- 
haust pipes fitted throughout the vessel are over three- 
quarters of a mile in length. The screw brackets were cast 
in steel by Messrs, W. Jessop and Sons, Sheffield. They 
— 10 tons each, and they are the finest of their kind. 

The Benbow is the fourth vessel of the Admiral class 
launched out of six. Her displacement will be, as we 
have said, 10,000 tons. In the Collingwood the limit was 
set at a displacement of 9150 tons; the figures were raised 
to 9700 tons for the Rodney and Howe, and further 
increased to 10,000 tons for the Camperdown, Anson, and 
Benbow. The hull of the Benbow is divided into 190 
compartments. The belt of side armour at the water- 
line is carried along five-elevenths of the ship. The 
double bottom is carried beyond the citadel bulkheads in 
both directions, and further protection is afforded against 
injury from below by a water-tight platform over the hold 
throughout the entire length of the ship, and between this 
and the under-water shell-proof deck are the boilers, 
engines, and magazines of the big guns. In effect, the 
method of subdivision is such t from the hold 
right up to the main deck there are practically three 
skins. Protection against shot and shell is provided for 
ea strip of steel-faced compound armour 18in. thick and 
about 150ft. in length, so placed as to cover the sides amid- 
ships to a depth of 5ft. below the load line, and to a height 
of 2ft. Gin. above the water. Over the part of the vessel 
so defended against horizontal fire there is also carried an 
armour deck, built up of two thicknesses of half-inch 

lating and one layer of 2in. thick, making 3in. in all. At 
the sides and at the ends of the citadel this protective 
deck slopes down to meet the lower edge of the side 








armour, the mean depth of this deck below water being 
3ft. Below this protective deck there is a pod over the 
engines and boilers a light steel splinter deck, three-eighths 


of an inch thick, to prevent interference with the forced | N 


draught upon which the higher effectiveness of the steam- 
ing 9 depends. Across the ends of the citadel are 
bulkheads of 18in, and 16in. compound armour, and on the 
upper deck between the sides and the barbettes are screens 
Gin, thick. The sides of the ship above the upper deck 
where the broadside batteries are placed are of steel 
lin. thick, so that practically the gunners there are 
shielded ony seit the fire of the smaller machine guns. 
When the bunkers along the sides of the ship are 
filled they oppose a thickness of about 9ft. of coal to the 
passage of shot. Between these and the outer skin of the 
ship are wing passages 6ft. wide, and along the inner wall 
—on the outer sides of the coal bunkers, that is to say— 
will hang voluminous foids of thick canvas, which, if the 
sides were penetrated, would be pressed against the hole 
and so reduce the inrush of water. Coal bunkers 21ft. 
wide are also carried across the ends of the citadel line 
fore and aft, and on the lower deck, in front of the hori- 
zontal water chamber—introduced to check the rolling of 
the ship by the movements of a large weight of water 
freely flowing from side to side—there are four 
deep water-tight tanks, of 15ft. in length, to hold 
the ship’s cables. The two barbettes each cover a 
space on the upper deck about 45ft. in width by 
60ft. in length, the base in plan being, roughly spea‘cing, 
pear-shaped, to allow room for loading the guns. They 


are covered with steel-faced armour of a normal thickness 





of 14in. on the exposed parts, where the slope practically 
increases the thickness of the portion which yews be 
struck by direct horizontal fire, and 12in. thick in the rear. 
An armoured shaft, or ammunition trunk, as it is techni- 
cally called, covered with iron plates 12in. thick, provides 
for the safe lifting of the powder and shot from the 
magazines below to within each barbette. The lift, 
conveniently : fitted to receive at top the Py arr 
weighing about 1800 lb., and, in two cases, the batter- 
ing charge of 9001b. of powder is drawn up by a steel 
rope worked by pot ag devised hydraulic machinery, 
and while the gunners are loading the gun the magazine 
detachment below are getting the next round into position 
at the foot of the ammunition tube. The top of the shaft, 
which is a rectangle of 6ft. Gin. by 4ft., is covered by an 
armoured hinged scuttle, and when this lid top, as it may 
be called, is raised, supplies of ammunition and shot can 
be expeditiously lowered direct to the azines—a 
matter of much importance when such heavy weights have 
to be dealt with. Another point worth mention is an 

ment by which the upcast draught for the ventila- 
tion of the ship passes through the barbettes, so as to help 
to clear the interior space as quickly as possible of smoke. 

For the protection of the officers navigating the ship 
and the steersman there is a rectangular conning tower, 
covered with 14in. armour and measuring inside 8ft. by 
5ft. 6in., placed at the rear of the forward barbette, where 
the steam steerin, and means of communication by 
mechanical contrivances and speaking tubes with all parts 
of the ship are enclosed. On the spar deck, in addition to 
seven ordinary ship’s boats, the Benbow will carry a 
second-class torpedo boat, a 48ft. steam picket boat, a 
37ft. steam pinnace, and a 42ft. launch. A speed of 
16 knots is estimated for. The coal complement is 
900 tons, but the fuel carrying capacity is really between 
1100 and 1200 tons. The draught of the ship will be— 
forward 26ft. 3in., aft 27ft. 3in. The Benbow will carry 
a crew of 430 officers and men. 

The Benbow belongs to that) class of vessel concerning 
which a fierce controversy has raged. She is a ship with 
concentrated armour, relying for her safety forward and 
aft on the subdivision of these portions of her hull, and 
expedients similar in kind to those adopted in the 
Inflexible. Nothing, we suppose, save the test of actual 
warfare can decide whether this m of construction is 
or is not worthy of confidence. we have already had 
occasion to point out, the use of quick-firing 6 lb. guns has 
considerably altered the aspect of affairs since the ship 
was laid down, and it may be worth while to point out here 
that we are really only at the very beginning of a new era 








in naval ordnance. Before many years have elapsed we 
may find in the Navy guns capable of firing shells weigh- 
ing, say, 100lb. at the rate of ten or twelve a minute. 
othing more is necessary for the production of such © 
guns than power necessary to work them and efficient 
means of keeping them cool, as by the aid of water 
jackets. No one can say that an insurmountable 
difficulty exists in the way of augmenting all the 
proportions of a Nordenfelt, a Gatling, or a Hotchkiss 
. We have already got to the quick-firing 6-pounder. 
ft will not be long before we have a 16-pounder, and events 
can then progress with considerable rapidity. One or two 
big guns of this type could literally tear the unarmoured 
portions of a ship to pieces in a few minutes, and with a 
certainty of which we have now only a feeble conception. 
Reviewing all the conditions, we cannot resist the conclu- 
sion that in future vessels second-class armour, as we may 
call it, will be required to resist what may be termed 
second-class guns; and although 3in. steel plates may be 
entirely useless against the heavier nature of guns, they 
may become absolutely indispensable in dealing with 
quick-firing weapons of smaller size. However, it must 
not be forgotten that the 6-pounders which would be 
most likely to really endanger the Benbow have a com- 
paratively limited range, and that a single shell from the 
110-ton gun of the pee il would go far to render any ship 
now afloat horsdecombat. The energy of the Benbow’s pro- 
jectile is 65,000 foot-tons, in round numbers; that is to say, 
each shot sses as much energy as would suffice to lift 
the Benbow bodily 6’5ft. During the launch she descended 
20ft.—that is to say, the outer ends of the ways were 20it. 
lower than the inner, so that, 
neglecting friction, three dis- 
charges from her own 
guns would represent energy 
enough to replace her twice 
over in the position she occu- 
pied when Mrs. Gladstone 
cut the launching cord. In 
conclusion, we may say that 
we have no doubt whatever 
that the Benbow constitutes 
a splendid addition to the 
British Navy. There is no 
ship afloat which will carry 
such heavy guns, or any guns 
approaching them in weight, 
on a safer hull, and there is 
every reason to believe that 
the construction and material 
of the ship leave nothing to 
be ired, and refiect the 
eatest credit on the Thames 
) sa ts Company. 








THE IRON & COAL DIS- 
TRICTS OF ALABAMA. 
No. II. 

Brirminenam, though only 
about fourteen years old—it 
was incorporated in 1871— 
has more signs of solidity and 
progress than is usual in 
American towns ofsimilar age. 
It goes without saying that 
the streets are laid out in regular order to form 
rectangular blocks, for any other system in this 
country would be deemed absurd; but there are 
also attempts at road making and paving which are 
unusual, full advantage being taken of the furnace 
which is so abundant as a material for macadam. Instead 
of the usual wooden frame houses that to a European 
observer give an air of flimsiness to new settlements, brick 
and expensive buildings of stone indicate the confidence of 
capitalists in the permanence of their investment. Banks, 
churches, theatres, and private dwellings are all solid and 
well designed, and the increasing Fa mee shows that 
building has not advanced too rapidly for the accommoda- 
tion required. Tramways are laid along the main streets 
and more than a mile out into the suburbs on either side. 
The daily newspaper is not wanting; here it forms the 
inevitable accompaniment of all new cities, and much is 
due to the courage and skill of the journalists who so 
manfully persevere in their uphill task. Here at Birming- 
ham the indefatigable editors take care to maintain the 
interest in their town by keeping the world informed of 
its doings, and at the same time stimulating their fellow 
townsmen by giving them all the outside news they can 
gather. If one is to judge by the zeal with which these 
editors interview and entertain strangers, they will not be 
lacking in the vigour necessary for their onerous task. 

The town is situated immediately on the railway, the 
different lines already referred to running side by side and 
partly over the same rails at this point. It is, perhaps, 
characteristic of that side of American railway manage- 
ment which postpones all non-essentials to a convenient 
time, that there is no proper railway station here. There 
is a depot, it is true, where one can enter the train ; there 
are even little wooden huts from which tickets are issued, 
but there are no station buildings. Something big is to 
be erected some day, but at present there are more urgent 
matters demanding the attention both of the town and the 
railways. The latter might, for instance, re-lay their 
roads with steel rails, might adopt some civilised method 
of signalling instead of trusting to flagmen, and might 
with advantage examine the fitness of their bridges for 
sustaining the continually increasing weight of locomotives. 
When one thinks here of the veritable Birmingham at 
home, of New-street station—the largest station in the 
world as it is to be this year when the additions now in 
progress are finished—it is amusing to listen to the 
confident prognostications here of the coming decadence 
of all things English, and of the not far distant future 
when America in general, and Alabama in particular, are 
to take the lead in the iron industries of the world. 
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Looking from the town across the railway are the slopes 
of the Mountain fall of iron ore; behind the town is 
the forest from which the streets have been cleared, and 
in which, indeed, they are laid out far beyond the actual 
buildings, and in among the trees just out of sight are the 
Pratt coal mines already described. The Sloss furnaces 
are situated about a mile from the town, and are well 

laced by the side of the railway. by Colonel 
loss and his sons, all the departments have the advantage 
of interested personal supervision, even if not in all 
respects so experienced as might be desired. There are 
two furnaces built on the most modern plan, furnished 
with four vertical blowing engines with 26in. and 72in. 
eylinders, designed and made in Birmingham, and with 


80 Ib. steam, giving a 4b. blast. Steam is supplied from | railroad 


‘ twenty-two two-fiued boilers, 35ft. long and 4ft. diameter. 
The blast is heated in Whitwell stoves. The lofty 
chimneys are circular, made entirely of plate iron, this 
being the fashion here. There are 250 a x ovens of the 
ordinary beehive kind, well arranged, but without any 
appliances for utilising the bye-products. The adoption 
here of the Jameson system, as applied now in the 
Durham district, would probably a a considerable 
saving in the net cost of production. But in this, as in 
many other respects, there is a want of experienced men 
and a lack of attention to details, which can only be 
improved by time and the bestowal of more care, emula- 
tion in regard to quantity rather than quality of output, 
seeming to be the prevailing spirit here. It is said that 
the coke made here gives 86 per cent. of carbon and less 
sulphur than the Connelsville coke used in Pennsylvania ; 
but in ‘this respect the Birmingham coke might be im- 
— by more care in the cleaning of the coal, which 
eaves the colliery with more slate in it than is desirable. 
Lime and fire-clay are found close at hand, but the water 


supply, though abundant, has to be paid for to separate | bosh 


companies. e casting house is substantially built of 
brick, 130ft. long, 50ft. wide, and 22ft. high. The total 
maximum capacity of the furnaces is given as 60,000 tons 
per annum, but they are not now working up to this 
quantity. The Sloss Company was incorporated in 1881 
with a capital stock of 500,000 dols. all paid up. 

The Mary Pratt furnace is about two miles distant from 
those just described. Started originally by two partners, 
the undertaking has since been formed into a joint-stock 
company with a capital of 300,000 dols., supplied from 
Kentucky, Alabama, and Louisiana, and all paid up. The 
works cover about thirty acres of ground, commencing 
about one mile east of Birmingham, and stretching along 
the line of the Alabama Great Southern and the Georgia 
Pacific railroads, with which the furnace tracks are con- 
nected, as well as with those of the Louisville and Nash- 
ville line. The furnace commenced working two years 
ago, and the proprietors seemed well pleased with the 
progress since, though, like the rest of ironmakers every- 
where, they complain of low prices. The one furnace 
stack is 12ft. diameter and 55ft. high, having an estimated 
daily capacity of 50 tons. There is a 120-horse power 
blowing engine with a 72in. blowing cylinder, and there 
are two Cameron steam pumping engines. There are 
three batteries or ranges of boilers, each boiler being 34ft. 
long, with six 42in. flues. The chimney is 150ft. high, of 

late iron lined with fire-brick. There are two Whitwell 
ot-blast stoves 15ft. diameter and 60ft. high, which can 

ive the blast a temperature of 1500 deg. Fah. The casting 

ouse is brick built, 100ft. by 45ft., with an iron roof. 

The Alice furnaces are the oldest in Birmingham, 
having been commenced in 1879, and going into blast in 
November, 1880. There are two stacks; No. 1 is 63ft. 
high, 15ft. bosh, with a capacity cf 40 to 60 tons per day; 
No. 2 is 75ft. high, with 18ft. bosh, and a capacity of 75 to 
100 tons per day. No. 1 has three iron stoves with forty- 
eight pipes each, and No. 2 has three brick stoves 70ft. 
high by 19ft. diameter. There is for each furnace a 
blowing engine with 36in. steam cylinder and 84in. 
blowing cylinder. Steam is generated in twenty boilers 
34ft. by 46in., fired outside after the usual manner here. 
In close proximity to the furnaces are 250 beehive coke 
ovens, each with a capacity of 2$ tons per forty-eight 
hours. The ore used is the red and brown hematite from 
the Hillman mines—named after the manager of the Alice 
Company—from the Red Mountain situated about eight 
miles south-west of Birmingham. These mines are worked 
very much in the same way as the neighbouring Sloss 
mines already described. The ore vein is the main one of 
the mountain, and contains at this point the largest pro- 
portion of rich ore. The company owns about 7} miles of 
the mountain, the workings at present being distributed 
over about 2} miles of ground, and giving an output of 
about 800 tons per day. The ore is brought by a narrow 
gauge road about a mile in length to a mineral line of 
standard gauge, by which it is transported to the furnaces. 
_ — ih, obtained from the Pratt mines already 

escribed. e Alice Company is now ing to build 
a new furnace, and looks ieond to ed iovdanmeaie of 
their present enterprise. 

The works of the Eureka Company are at Oxmoor, 
7 miles south of Birmingham, on the Louisville and 
Nashville Railroad, and are the pioneer works of this 
district. They were originally built in 1862-3 by the 
Confederate Government, at which time the company was 
known as the Red Mountain Coal and Iron Company. 
The works were burned by Wilson’s cavalry in 1865, and 
afterwards reconstructed under the same name and charter 
in 1872, under the supervision of H. F. De Bardleben. At 
that time they were erected for charcoal, coke-iron not 
being known in Alabama. After some changes in the 
style of the firm the name of the Eureka Company was 
adopted, which has been maintained since 1875, when it 
was duly incorporated by influential business men of 
Cincinnati for the purpose of making coke and minin 
coal. This was the first company south of Mason pos | 
Dixie’s line that made coke-iron or manufactured coke 
from their own mines. It was at these furnaces that it 
__ Was first demonstrated that coke-iron could be successfully 

made in Alabama. Two stacks were run, the output 
being 80 tons per day, mainly shipped to Cincinnati, 





Louisville, and to thesouth. Since that time the company 
has added extensively to their coal and iron property, and 
has improved the furnaces from cast iron hot blast to the 
modern and improved Whitwell hot blast ovens. The 
capacity of the furnaces has since been increased to 150 


tons per day. 
The da cy Eureka Company is incorporated under the 
laws the State of Ala with a paid up capital 


stock of 830,000 dols. They own about 25,000 
acres of iron and coal lands, the iron being the fos- 
silliferous ore of the region and the black band ore. 
The latter ore was obtained from a l4in. seam, which 
proved to be too expensive to work. The company has 
now on the property a vein which is four miles from the 
i , and not yet made accessible ; it is exactly of the 
same quality as the original “black band” as produced 
in the thin seam. The ore now used is the red fossilliferous 
ore, which averages 45 per cent. metallic iron at the fur- 
nace, obtained from the mines on Red Mountain, two 
miles from the works. These mines are exceedingly well 
developed and economically worked. The company owns 
about 11,000 acres of sem lands mainly in the Cahaba 
coalfields, five miles east of Oxmoor. Two slopes have 
been sunk 100ft. each for the purpose of testing the coal 
and prospecting the seams, one of. which is 4ft. and the 
other 5ft. in thickness. In addition the company has six 
other workable seams, which run from 3ft. to 7ft. in 
thickness, The Eureka Company built and owns about 
four n iles of broad gauge rail connecting the mines 
with the furnace. e road is an excellent one, com- 
rising some very fine trestle work near the furnace to 
acilitate the tipping of the ore. 

At Oxmoor there are two furnaces, known as stacks 
Nos. 1 and 2. No.1 is 70ft. high, 15ft. 4in. bosh, with a 
capacity of 80 tons per day. No. 2 is 60ft. high, 13ft. 
, with a capacity of 50 tons per day. furnace is 
supplied with three Whitwell fire-brick stoves, 17ft. by 
70ft. They have three blowing engines—two known as 
the Weimer, which have 42in. steam cylinders, 84in. air 
cylinders, and 4ft. stroke. The other was built 
Ainslie, Cochrane, and Co., of Louisville. It has a 5ft. 
stroke, 52in. cylinder, and 108in. air cylinder, this engine 
being one of the largest in the State of Alabama. The 
steam is furnished by two batteries of ten boilers, each 
34ft. by 42in. The town of Oxmoor, where the Eureka 
furnaces are situated, is owned by the company, and com- 

ises about 100 dwelling houses, as well as the offices, 
workshops, and stores. There is an abundant water 


supply. 
The Birmingham Rolling Mill Company, whose exhibit 
at New Orleans was alluded toin THe Eneinger of 8th 
May, is situated close to the town in the angle formed by 
the tracks of the Alabama Great Southern and the Louis- 
ville and Nashville crossing. Here bar, plate, and sheet 
iron are rolled in great variety, the present capacity bei 
about 500 tons per week. The pig iron is p 
either from the adjoining Alice furnaces or from the others 
in Birmingham already described. There are two single 
and ten double puddling furnaces, one sand-bottom scrap 
furnace, two heating furnaces with bar mill, one heating 
furnace with guide mill, and two furnaces with plate mill. 
The plate mill has also a sheet furnace and two annealing 
ovens. The present piece-work rate to the puddlers is 
54 dols.—23s.—per ton. The puddled bar mill has an 18in. 
train, three high. The 24in. train in the plate mill is 
driven by an engine of 500 indicated horse-power, this 
mill rolling all thicknesses from lin. plates down to 30- 
gauge sheets. The bar mill has a 16in. train, three high, 
and rolls rounds ljin. up to 5in. There are two 
8in. mills, rolling rounds from /;in. up to ltin, 
and fiats ljin. up to 8in. Angles up to 4in. are 
also made and light rails. The floor of the plate mill is 
formed of perforated cast iron slabs, 30in. square and 3in. 
thick, laid on cast iron beams. The bar iron mill has a 
similar floor for straightening. The works have been well 
laid out, and the machinery — to be in good order 
and well managed. When fully engaged 500 men find 
employment. 

ere are several foundries and engineering factories in 
Birmingham with machinery and appliances capable of 
doing any of the miscellaneous work needed for the neigh- 
bouring mines and ironworks. The principal of these 
engineering factories is known as the Linn Ironworks, 
which was started in 1870. It was here that the blowing 
engines for the Sloss furnaces were made and the hoisting 
machinery for the Pratt mines. 

The capabilities of Birmingham will have been gathered 
from the foregoing description; but before attempting to 
summarise the general advantages of the district and to 
compare them with those in the Northern States, it is 
still necessary to allude to other new towns depending 
on the coal and iron trades that are wing up in 
Northern Alabama, and of these Sheffield and Aniston 
will suffice. 

Sheffield is the name given to a new settlement about 
50 miles north of Birmingham on the southern bank of 
the Tennessee river, about two miles distant from the 
small towns of Florence and Tuscumbia in Colbert County, 
Alabama. Referring again to the three factors n 
to a calculation of the respective advantages of different 
localities—Iron, Coal, and Transport—it is the latter which 
has determined the exact locality of this new town in a 
district which has many other 
for a supply of minerals. It will be seen from a map 
of this part of the United States, or even from the 
small sketch map given in Tue Encrineer of 5th June, 
that the Tennessee River joins the Ohio and Mis- 
sissippi rivers, and there is direct water carriage to the 
Ohio river, and thence up to Pittsburg or down to the 
Mississippi. Once on the latter, steamers can proceed up 
to St. Louis or down to New Orleans. The Tennessee 
river is 1000 miles in length ; it is navigable for 800 miles, 
and, with its tributaries, traverses eight States. The 
region traversed has 11,000 square miles of coal, iron ore 


. 


in almost every locality, gold, nickel, zinc, copper, lead, | 54 


marble, fire-clay, limestone, building stones of various 
kinds, and pine forests practically untouched. In 1880 it 


laces equally suitable | io" 
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produced one-seventieth, in 1882 one-fortieth, of all the 
coal produced in the United States. In 1875 it pee 
one-twenty-third, and in 1878 one-thirteenth, of all the pig 
iron product. Much is vs gape from the new railway 
south to Birmingham, which is not yet opened. At the 
point chosen for the new town the river bank rises steeply 
100ft., and on this bluff or table land the town is built, so 
that the = of the furnaces, and the coal and coke 
from the Birmingham district, can be delivered into 

or steamers below without trouble. The river is navigable 
for steamers at all seasons, Long before the days of rail- 
ways the goods traflic of the district was carried by the 
river, the rate for miscellaneous goods to St. Louis bein 
4.dols. per ton. To-day minerals can be carried for 1 dol. 
per ton. Coal from the Warrior basin can be obtained 
within 30 miles south; the finest ore and timber land can 
be purchased within 20 miles north for from 6 dols. to 
8 dols, per acre. 

Anniston is situated 60 miles east of Birmingham on 
the Georgia-Pacific Railway, on the 4 to Atalanta, from 
which it is distant about 100 miles. The moving spirit in 
this rising town is Mr. Samuel Noble, the m ing 
director and chief proprietor of the Woodstock Iron 
Company. This company has two furnaces worked at 
present entirely with charcoal fuel, the contiguity of the 
finest iron ore and unlimited timber allowing high-class 
iron to be made ve one. The following is the 
description given in March last by a correspondent of a 
New Orleans newspaper :—“ The first furnace erected on 
the estate of Anniston was during the war. In 1872 
Messrs. Tyler and Noble began the erection of furnace 
No. 1, which was finished in 1873, its capacity being about 
25 tons of pig iron per day. Some time after the comple- 
tion of this furnace the company commenced the erec- 
tion of furnace No. 2, and now the two are running 
side by side. They have never been stopped except once 
or twice during all this time, and then only for necessary 
repairs, The furnaces cost each about 100,000 dols., and 
turn out every year about 15,000 tons of iron. Besides 


by | these two furnaces the Woodstock Iron Company has 


recently bought the Alabama furnaces, some ten miles 
below, at a cost of 240,000 dols., and with this addition 
they are now the second largest charcoal iron producers 
in the United States, the annual number of tons of iron 
marketed by them being from 20,000 to 22,000 tons, The 
value of this immense yield of iron produced by the Wood- 
stock Company is estimated at about 800,000 dols., rating 
it at from 35 dols. to 38 dols. per ton. The value of the 
iron produced by the Anniston furnaces alone amounts to 
about 550,000 dols. The iron ore is practically unlimited 
in any spot of the 30,000 acres of land owned by the 
company. ‘The iron is used principally for making car 
wheels, and seems specially adapted to that purpose, 
perhaps more so than any iron found in this country, as 
it chills deeper and wears longer than any other. is 
result was obtained only after the most painstaking, 
patient, and laborious mixing of ores by chemists, these 
experiments being always under the personal care of Mr. 
Samuel Noble, whose entire life has been spent in the 
business. It is the hardness of the chill, combined with 
tenacity, that has given such a wonderful uniformity to 
the Woodstock iron, and made it so superior as car-wheel 
iron.” Since the above was written it is announced that 
two new furnaces are about to be constructed, but these 
are for coke fuel. 








CONTRAOTS OPEN. 


MADRAS RAILWAY, CALICUT EXTENSION.—SPECIFICA- 
TION FOR WROUGHT IRON GIRDERS AND STEEL 
BEARINGS, BEYPORE AND KALLAI BRIDGES, 

THERE are two contract drawings referred to in this specification, 

which may be seen by the contractors on application at the Madras 

Railway office, New Broad-street, London, E.C. We reproduce 

on page 446 the essential features of the work required. The 

following is a list of the work required :— 

Wrought ironwork.—For the superstructure of the Beypore 
Dit 2 consisting of six spans of 130ft.: 12 main girders, each 
129ft. 8in. long ; 42 overhead struts, 122 cross girders, consisting 
of 114 omens, irders, 8 special girders at expansion ends and at 
abutments ; ongitudinal rail girders, consisting of 216 ordinary 
girders, 16 special girders at expansion ends and at abutments, 4 
special girders at fixed ends over piers ; 120 cantilevers, for sup- 

footpath, consisting of 114 ordinary cantilevers, 6 special 


itto at e: ends ; 108 diagonal T iron struts for footpath ; 
775 lineal feet of railing girder, 666 curved roadway ghee, with 
the stiffeners, 1558 lineal feet of kerb, including cast 


necessary 
iron packing pieces, 1570 lineal feet of guard L iron at rails, 3 sets 
of chequered and sliding plates—with countersunk bolts—for road- 
way and footway at expansion ends, 120 cast iron pipes for drain- 
ing roadway, 1600 bolts—with split pins—for rails, 800 malleable 
sans foon cnihese for tall balla, $09 oxadh screws for timbers along- 
side rails, 700 bolts for ditto, 1600 countersunk screws for guard 
irons, 850 square-necked bolts for footway planking, 800 screws for 
rail i All the necessary rivets for erection, 
10 PF ioe Kalla Bridge, consisting of three spans of 130tt 
the Kallai Bridge, ing 0} spans 0! 03 
ers, each 129ft. 8in. long ; = mee ye mpg cross 
girders, consisting of 57 ordinary girders, 4 special ditto at expan- 
sion ends and at abutments; 118 longitudinal rail girders, consist- 
ing of 108 ordi girders, 8 special ditto at e ion ends 
at er 2 9 at oe 7 pee | pier ; we for 
supporting foo’ consisting 0! ordinary cantilevers, 3 special 
_ "ends; 54 diagonal T iron struts for footpath, 
i irder, 333 curved roadway [move with 
stiffeners; 779 lineal feet of kerb, including cast 
aioe pions} 785 lineal feet of guard L iron at rails, 2 sets 
of — and sli plates, Fong emer aeape a for road- 
wa: footway at expansion ends; 60 cas pes for draining 

"i lit pins—for rails, “bo malleable cast 
iron bolts, coach screws for timbers alongside 
rails, 350 bolts for ditto, 800 countersunk screws for guard L irons, 
430 square-necked bolts for footway planking, 400 screws for w 
rail on railing girders. All the necessary rivets for erection, with 
10 per cent. extra to allow for loss and waste. 

Steel bearings—with wood iron bolts, clips, screws, pins, and 
framework complete—for the Beypore Bridge : Six pairs of fixed 
bearings, six pairs of roller bearings; for the Bridge : 
Three pairs of fixed i three pairs of roller bearings. All 
work to be marked as ified. Tenders will be received until 12 
at noon on Tuesday, the 23rd instant, in sealed envelopes, 

dressed to Juli 


ian B » Madras Railwa; , 61, New 
Broad-street, London, E.C., and must be en lorsed “ Tender for 


giti 
i g 


Superstructure of Beypore and Kallai B: 
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SHARP, STEWART, AND CO.’S PLANING MACHINE, 


MACHINERY IN THE INVENTIONS EXHIBITION. 


Messrs, SHarp, Stewart, AND Co., of the Atlas Works, Man- 
chester, are exhibitors in Groups 4 and 10. In the former they 
show a model of Bottomley’s radial axle-box and a collection of 
injectors. The object in designing the former has been to pro- 
duce a simple and cheap form of radial axle-box, dispensing 
with curved guides, and at the same time to provide for flexi- 
bility and to ensure that the axle shall assume a truly radial 
position upon any curve. The ordinary arrangement is shown 
in Figs. 1, 2, 3, and 4, page 474; the two axle ings are con- 
tained in one box, free to radiate from the centre pin by means 








controlled by swing links instead of spiral springs, In 
either arrangement the axle-box is free to move in every 
direction, and cannot be jammed by any possible motion of the 
engine. The patent exhaust steam injector, of which Messrs. 
Sharp, Stewart, and Co. are the sole manufacturers in this 
country, finds a place among their exhibits. The other injectors 
exhibited by Messrs. Sharp, Stewart, and Co., are of their Atla: 
pattern, the original “removable nozzle” injector, which has 
many points of convenience from the ready access which can be 
had to the interior of the nozzles. The machine tools exhibited 
by Messrs. Sharp, Stewart, and Co. in Group 10 are weli 





Fig. 6—SHARP, STEWART, AND CO.’S PORTABLE BOILER DRILLING MACHINE. 


of radius bars, no guides at all being used; the lateral motion 
is controlled by spiral springs, which are set in place with a 
considerable initial compression, and are so arran that on 
leaving the central position the axle-box meets the full resistance 
of one or other of the springs. The extent of the side movement is 
limited by stops. At the hind end the bearing springs are placed, 
as shown in our illustrations, in the ordinary position, and their 
pillars rest, upon large rubbing pieces, under which the axle-box 
is free to slide. At the front end an arrangement is introduced 
intended for very rough roads, the advantages in such a case of 
the American pony truck being gained by suspending the weight 
of the locomotive from a central point by means of a transverse 
spring, the lateral motion of the axle-box being in this case 





deserving of notice ; the workmanship, design, and finish are of 
the highest class. The most important machine is the Sellers’ 
planing machine—Fig, 5. Since Messrs. Sharp, Stewart, and 
Co. were appointed the makers of this machine under licence 
from Mr. Sellers, they have introduced some important improve- 
ments, and the machine as it now stands has advantages over 
any other type of planing machine. The peculiar way of driving 
the table, by means of a spiral pinion on a diagonal shaft gear- 
ing into a rack on the underside of the table, permits of the use 
of only two wheelsinstead of a train of gearing, and secures asmooth- 
ness of motion which allows of the machine being run at a much 
higher speed than is possible with either rack and pinion or screw 
machines. By using two straps—open and crossed—and special 


¥ 


reversing and quick return gear, the slipping and “ screeching” of 
the strap, unavoidable in ordi machines, are obviated. Besides 
one of their portable key-way cutting machines, Messrs. Sharp, 
Stewart, and Co. exhibit a portable boiler drilling machine, of 
which we also give an illustration—Fig. 6. This machine, when 
in use, is suspended by the driving cord inside the boiler, thus 
occupying no shop space ; it has two tools, which thrust from 
each other, and either or both of which can be stopped without 
stopping the machine. The machine can be used either for 

illing holes out of the solid, or for ing out and making 
true holes previously punched or to a smaller diameter 
than that of the rivet. The drills are fed up to the work by 
automatic gear, and both drills or only one may be worked at 
one time. The arrangement of the gearing for this purpose is 
clear from the engraving. 

In the Western Gallery and Western Arcade, Messrs. Walter 
T. Glover and Co., of Salford, Manchester, exhibit machinery 
for cord, twine, and rope-making. The machines consist of one 
three-head small size “ James” doubling and laying machine for 
silk, three machines for cord, and twine, &c., and three James’ 
rope-: aking or cabling machines. The annexed engraving 
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JAMES’S DOUBLING AND LAYING MACHINE. 


represents a three-head James’ doubling and laying machine. 
To those acquainted with this class of machinery the engraving 
shows sufficiently the construction and working of this machine, 
which is for making all sorts of cord, as whipcord, spindle, and 
other banding, fishing line, Alma laces, hemp and jute twine, 
silk cord, worsted and bullion fringes, gold and silver 
thread. It will work any spun fibre, as linen, cotton, 
hemp, flax, jute, Manilla, silk, worsted, or asbestos. It is made 
in four sizes for the several purposes named. The small size 
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TROTTER’S WIRE GAUGE. 


takes a bobbin 2}in. by ljin., and the large size a bobbin 7}4in. 
by 6in. On it cords can be made two, three, or four-strand, 
each strand consisting of one or many ends, as may be desired, 
and the machine puts the overtwist into the several scrands and 
the undertwist into the finished cord simultaneously. These 
machines are made of three, six, twelve, or eighteen heads, 
Each head works independently of the other, so that on an 
eighteen-head machine eighteen different kinds of cord may be 
made at the same time. [Each head is provided with an 
automatic stop motion, which stops the head as soon as an end 
breaks or — to run loose or a bobbin runs empty; they thus 
require very little attention, and a girl can easily attend to from 
forty to sixty heads, according to the thickness of the cord. The 
cord is twisted regularly and may be made of any length; and 
by means of a drag which is put on the separate strands by 
means of weights hung on the spindles, all the stretch is 
taken out of the yarn before the strands are twisted, the 
tension being regulated according to the nature and size of 
the yarn by adding or removing the weights. The twist in the 
strands is regulated by means of change wheels, and in this way 
much or little twist may besecured. Each head can be arran 

for either right or left-hand twist, and one head may be running 
right-hand at the same time that another is running left-hand 
way. Very little power is required, 1-horse power being suffi- 
cient for about thirty heads. The machine produces the most 
even cord at about one-fourth the cost of rope-walk work. The 
rope-making machines exhibited are very similar in principle to 
the James doubling and laying machine. They are, however, 
much heavier in construction, and specially adapted to making 





ropes. Messrs. Glover and Co. usually make them with one 
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BOTTOMLEY’S RADIAL AXLE BOXES. 


(For description see page 473.) 
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head, and such a machine will make a rope of any length or any 
thickness consistent with the quantity of yarn which can be got 
on the bobbins, which for their smallest size rope machine are 
about 12in. traverse by 8in. heads. One hand can attend to 
eight machines, which require 1-horse power to drive them. 
They can be arranged to make ropes 2, 3, 4, 5, or 6 strand, 
as may be desired. Each of the strands may consist of one or 
of as many ends as is found necessary. Moreover, the separate 
strands may not only consist of séveral ends, but they may be 
subdivided into three sub-strands, which, being individually 
twisted, each of the 2, 3, 4, 5, or 6 strands before referred to is 
thus cabled and made into a threefold cord, and in this manner 


a rope of 6 strands may really consist of 18 strands. This | 


is a new departure in making a cabled rope all at the one process. 
In addition te their rope and cord-making 
W. T. Glover and Co. exhibit their new standard wire gauge. 


This gauge comprises four separate scales, three of them being | 


verniers. ‘The long scale marked S.W.G. gives the diameter in 
the new Board of Trade standard wire gauge. This differs but 
very slightly from the old Birmingham wire gauge ; for instance, 
No. 12 B.W.G. has a diameter of 0°109in., and in the 8.W.G. it 
has a diameter of 0°104in. The wire or other article to be mea- 
sured is placed between the jaws and nipped tight, the reading 
being taken on the scales. The S.W.G. vernier is a peculiar 
one, and is read by observing the numbers of the graduations 
which coincide, the two numbers being identical. For instance, 
if a well-worn penny be nipped between the jaws it will be 
found that the graduation between 16 and 20, that is 18, will be 
opposite the corresponding graduation; the thickness is there- 
fore 18 S.W.G. If a No. 8S.W.G. wire be nipped it will be 
seen that the inch scale reads 0°160, the millimetre scale a shade 
over 4—the exact size being 4°064—whilst the scale of areas 
registers 20—-020—this giving at the same time the current in 
ampéeres—20—that the wire will safely carry. The area multi- 
plied by 4 gives 8 Ib. per 100ft., and so on throughout the 
other calculations as to resistance, horse-power, &c. Again, 
No. 14 8.W.G. reads as 0°080 on inch scale, 2 millimetres on 
the millimetre scale, and 5—005—on the scale of areas giving 
5 ampéres as the safe current for this wire. Other examples 
could be given, but these will serve to show the use of the 
gauge, although the scale of currents—1000 ampéres to the 


square inch—may not accord with particular theories, yet for | 
all practical purposes this will be found sufficiently accurate. | 


The two other verniers are graduated in decimals of an inch, by 
which the reading may be taken in “ mils” (or thousandths of 
an inch), or in decimals of a millimetre. The verniers for accu- 
rate measurements should be read by lens. On the back of the 
gauge is a scale by which the areas of circles, whose diameters 
are nipped between the jaws, may be approximately measured 
in thousandths of a square inch. From this scale may be com- 
puted the capacity of high conductivity copper wire for carrying 
an electric current by any of the well-known formulz ; but it is 


found that at all events up to No. 6 S.W.G., which is the largest | 


diameter the gauge will take, 1000 ampéres to the square inch 


is generally satisfactory, from considerations both of economy | 


and resistance. The scale of areas may then generally be taken 
as a scale of ampéres. The carrying capacity of the copper wire 
on an armature or magnet may be found at once by multiplying 
the coefficient applicable to the particular case. The area in the 
following is to be taken as in thousandths, as read on gauge, not 


in square inches. If the area be multiplied by 12°33, the result | 


is the length in feet of pure copper wire having a resistance of 


Ft. : 
one-tenth of an ohm ( a i ) For practical purposes 
the multiplier may with greater accuracy and facility be 12. 
If the area be multiplied by 0°4—more accurately 0°386—the 
result is the weight in pounds of a length of 1o008t.( — ). The 
area multiplied by 0°323 equals Sir William Thomson’s very 
safe rule of 0°5 ampéres to the square millimetre. The area 
multiplied by 0°0575 gives the horse-power lost per mile, with 


1000 ampéres per square inch. 42°8 divided by the area gives | 


the resistance in ohms per mile. 

Bell’s friction brake for rope pulley block, illustrated in the 
annexed engravings, is also exhibited by Messrs. Glover and Co. 
The object of this friction brake upon rope pulley blocks is to 
suspend or lower any weight, and to avoid fastening the rope 
end. The friction brake is made to span the block,'so that the 
pin which carries the sheaves carries the brake also, whilst it 
is further supported by the bottom bolt which binds the block. 
The brake is attachable to any existing pulley block, and its 
action is thus:—Each rope passes through a groove in the 
brake, the inner half of which is fixed, whilst the outer half 
is made movable by means of right and left screws secured 








machinery, Messrs. | 











Jeol Supa. 





into the fixed half of brake, when, in turning the pulley wheel 
by. means of a small band, the two wheels revolve and act 
together in forcing the movable half of brake against the 
| Topes, and thus grasp all the ropes at the same time. The 
| Stip is powerful, so that any weight the blocks are capable of 
lifting is secure. The load cannot descend until the wheels 
are reversed. Of course there is no tendency of the wheels 
to turn of themselves. A light spiral spring is placed on the 
right and left-hand screws, in order to free the brake from the 





| 





BELL’S FRICTION BRAKE FOR PULLEYS. 


rope the moment the pressure is released. The band or cord 
has a turn and a-half round the pulley, which makes it unneces- 
sary to hold both sides of band, leaving one hand free to guide 
the descending weight or to hold the rope of the pulley blocks. 

The same firm exhibits Bell’s patent low-pressure filters, as used 
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BELL’S LOW-PRESSURE FILTERS. 


for connection with steam boilers. They have very large filter- 
ing surface in a small space. In the engraving herewith what is 
termed the first filter bed is charged with material of very little 
value, and when saturated with filth it is raked out and thrown 
away. The cost of re-charging is, we are told, a few pence. A 
door with india-rubber facings is hung on against the side of 
cistern, in a line with the first filter, which is instantly removed, 
there being no bolts or nuts used, but simply two handles. A 
| surface tap-is placed on a level with top of this filter for slushing 











out the surface deposit. The second cleansing filters are those 
arranged vertically in double sets. The vertical position of these 
filters prevents settlement of deposit on the surface, most of it 
falling to the bottom of the cistern, where it is blown out of the 
sludge tap. The filters are immersed in the water, the water 
passing through the perforations and through the filtering 
material to the centre from both sides at the same time, and 
from thence through the valves into the longitudinal pipe, and 
forward to where it is required. In order to cleanse the filters, 
a back-pressure valve is attached to the other end of longitudinal 
pipe, which conveys the pressure to the inside of vertical filters, 
where it drives the filth outwards, which falls to the bottom of 
the cistern, and thence through the slush tap. A scum tap and 
air tube are also provided. This filter can be used equally well 
either as a filter, for a fall of water, or for a low-pressure suction. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE first annual general meeting under the revised bye-laws, 
passed last April, was held on Tuesday, the 2nd of June, 1885, 
a youpeent, Sir Frederick J. Bramwell, F.R.S., being in the 
c 


In the report of the Council it was observed that the statement 
of receipts and expenditure presented to the meeting contained the 
vane transactions of the four months between the Ist of 

mber and the 31st of March, the period to which the accounts 
were now carried, in accordance with the new bye-laws. At the 
later date there were on the books 20 honorary members, 1485 
members, 1932 associate members, and 507 associates, besides 
843 students. With regard to the students attached to the 
Institution, it was observed that they constituted an increasing 
source of strength to the parent body; inasmuch as nearly one- 
— of those itted were ultimately elected into the corpora- 

on. 

The inconvenience of holding the annual general meeting on the 
Tuesday previous to Christmas Eve having been admitted at the last 
sa meeting, the council came to the conclusion that the last 

esday in May, or should that be the Tuesday in Whitsun week, 
then the first Goke in June, was the best to recommend for 
the annual meeting, since at that time many members were in 
town for a number of purposes connected with parliamentary 
committees, and with business of various kinds; and commonly 
the president’s conversazione took place at the end of May. In 
convening a ial meeting, to submit to it a proposition for 
effecting this alteration, which was approved by the members, the 
Council took the opportunity of putting forward resolutions for 
making more harmonious the saaied qualifications of candidates, 
and of clearing up obscurely worded es in the bye-laws. 
With respect to the latter, the Council thought it fair that all 
persous making London their place of business should be considered 
residents, and should pay the residents’ subscription. In some 
cases the objection bal Coast made that ‘‘ residence” meant the 
place where a person slept, and that where he did not sleep at his 
office, but in some suburb without the ten-mile radius, he was not a 
resident, although he had the full advantages of the Institution. 

proposition was therefore submitted and carried that those 
members, associates, and students whose place of business or whose 
residence was within ten miles of the General Post-office, should be 
considered residents. Another question which had arisen was as 
to the legality of ‘‘ pumping” in the election of Council. It had 
been felt that the Institution was entitled to the judgment of all 
the voters upon the whole Council, and that the duty of the voter 
was not to secure the election of a particular gentleman or of 
certain gentlemen in whom he felt an interest, but was to secure 
the return of a full Council. To further this object it was sub- 
mitted and resolved that in the balloting list for Council, the 
number of names on the list, after erasure or substitution, must be 
the number to be elected, without the repetition of any of them. 

As some slight misapprehension existed as to the effect to be 
given to the condition for admission into the Institution as a 
corporate member, that the candidate should be actually engaged 
at the time of his application for election, in the design or in the 
construction of such works as were comprised within the profession 
of acivil engineer as defined by the charter, the Council stated that 
the words were only meant to be operative against persons who 
had left the profession, and were not intended to apply to engineers 
temporarily out of employment. 

ing the session twenty-four ordinary meetings were held, at 
which twelve papers had been read and discussed, and one other 
paper had been read, but its consideration was postponed till next 
term. For some of these communications the Council had awarded 
medals and premiums, as under:—A Watt Medal and a Telford 
Premium to fessor H. 8. H. Shaw; a George Stephenson Medal 
and a Telford Premium to Mr. W. Stroudley; a Telford Medal 
and a Telford Premium to Mr. P. W. Williams; and Telford 
Premiums to Mr. D. S. Smart, to Mr. A. Jamieson, and to Mr. W. 
Shelfold. The special thanks of the Council had been recorded to 
Messrs. Benjamin Baker and John Wolfe Barry, for the valuable 
descriptions they had given of the design and constryction of the 
works of the Metropolitan and the Metropolitan District Railways. 
For papers to be printed in the ‘ ings” without being dis- 
cussed, a Telford Medal and Premium had been awarded to Mr. W. 
G. Brounger; Telford Premiums to Professor W. C. Unwin, Mr. T. 
Andrews, Mr. J. G. Mair, and Mr. J. Craig, and the Manby 
Premium to Mr. C. W. Kinder. There had been twelve — 
mental tings for students, at which as many papers had been 
read, and to eight out of the twelve papers Miller Prizes had been 
awarded. The authors of the successful communications were 
Mr. F. G. Howard, Mr. H. H. ple-Hay, Mr. F. W. 8. 
Stokes, Mr. H. T. Turner, Mr. W. Kidd, Mr. 8, R. Lowcock, Mr. 
E. J. M. Davies, and Mr. F. H. Hebblethwaite. 

There had been received on account of income between the 30th 
of November and the 31st of March, a sum of £11,061 8s. 7d.; on 
account of capital, £1973 15s.; and on account of trust investments, 
£83 17s. 7d.; making the whole receipts for the four months, 
including a balance of £1015 5s, 3d. brought into the account, 
£14,134 6s. 5d. On the other hand the expenditure had been for 
the same period £4297 5s. 11d. Investments had been made on 
capital account of £6232 15s. The trust fund expenditure had 
been £368 6s, 9d., while there remained £3235 18s. 9d. available— 
with the uncollected income yet to be received—for meeting the 
expenses of the remaining nine months of the present year. The 
bolove tnintiontll £6232 15s, stated has having been invested had 

urchased £3000 New Three per Cents. and Metropolitan 
Board of Works Three and a- per Cent. Stock. These further 
investments ae up the Institution capital to £54,000, all of 
which was in such securities as were sanctioned by the 
Court of Chenoiry for trust investments. No change had been 
made in the capital of the trust funds, which remained as at the 
30th of November, 1884, namely, £14,642 13s. 10d. 

In conclusion, the Council trusted the members would agree in 
thinking that the experience of the period since the last report was 
eminently satisfactory, and that there was good reason to hope the 
Institution would continue that career of honour and usefulness 
which it had pursued for so many years—a career which caused it 
to rank among the foremost of those voluntary associations of 
private individuals for the promotion of public good, which, asking 
nothing from Government except the privilege of being left alone, 
had ‘largely contributed to give to this country the prominent 
position she held among the industrial nations of the world. __ 

The adoption of the report having been duly moved and 
seconded, was declared to be carried, and ordered to be printed.in the 








“ Minutes of in the usual manner. Hearty votes of 
thanks were then to the dent, the vice-presidents and 
other members of il, to the lecturers, to Messrs. B. Baker and 


J. Wolfe Barry, the auditors, to the secretaries, and to the scruti 
neers, for services rendered to the Institution. 
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RAILWAY MATTERS. 


"THE first sod of the North Trunk Railway had at departure of 
_ , aa from New Zealand been asl by the Maori chief, 
ahanui. 


THE New Zealand revenue for the year ending March 31st showed 
® surplus of £30,000, but in railways and stamps there was a 
deficiency. 


THE Great Western Continental service, between Weymouth 
‘and Cherbourg, will be discontinued on the 30th instant, together 
with the through booking of passengers to stations on the Western 
Railway of France. 

Tr is said that Parliament will, next session, be asked for powers 
to construct the oft projected line between Portsmouth and 
Basingstoke, tw place the Great Western system and Portsmouth 
. a communication with the Midland and South Wales coal- 

eld, 

Two cars are now running on the Midland Railway which, 
though of smaller dimensions than the Pullman cars hitherto in 
use, and though built without end platforms, and with doors at 
the sides instead of at the ends, are, for some reason or custom, 

Pullman cars. 


THE new river tunnel on the Cincinnati Southern Kailroad, in 
Tennessee, about 100 miles from Chattanooga, fell in on the 11th 
inst., owing, it is reported, to the vibrations caused by a train 
which was passing through, but presumably the tunnel was not up 
to the work. It fell upon the cars, and nearly everyone in them 
‘was hurt, six persons being killed and twenty severely injured. 

Ir has not been officially announced by the South-Western Rail- 
way Company, but it should be made known to the general public, 
that any passenger, not accustomed to the very frequent use of the 
Waterloo collection of station sheds, should invariably arrive at 
least half an hour before the advertised departure of the train 
ae for. It takes about that time to locate booking-offices and 

ins, 


THE complaints of the Belgian colliery owners with regard to 
the advantages granted by the Belgian = tariffs to the 
German collieries are becoming general. M. d’Audrimont has 
accused the Germans of an intention to obtain possession of the 
whole of the coal trade in Belgium. The Belgian colliery owners 
require a reduction of the railway tariffs to enable them to com- 
pete with the Germans in those parts of Belgium where German 
coal has been introduced. 


Tue Worcester and Broom Railway Bill, which has already 
gene the House of Commons, came before the examiners of the 

ouse of Lords this week for proof of compliance with the Standing 
Orders. It is a Bill to incorporate a company for making a railway 
from Worcester to the Evesham, Redditch, and Stratford-on-Avon 
Railway at Broom. The capital pro to be raised by shares is 
£150,000, and by loan £80,000, and the length of the line is sixteen 
miles. There was no opposition, but certain formalities had not 
been complied with, and the Bill was therefore referred to the 
Standing Orders Committee. 


CoMPLAINTS are constantly being made by passengers using the 
Great Northern trains running on the Metropolitan Extension of 
the London, Chatham, and Dover Railway. They complain of 
being forcibly thrown from the carriages as they are stepping to 
the platform by the sudden recoil of the brakes. A considerable 
period elapses between the stoppage of the train and this recoil, 
and hence even the most careful passengers are liable to being 
thrown as they step from the footboard. Several passengers have 
been thrown in this way, and insult is then added to injury by 
their being told to be more careful. 


THE soundings for the piers of the railway bridge, 3000ft. long, 
to be built over the Hawkesbury River, New South Wales, Aus- 
tralia, show that the foundations for piers must be put down toa 

ter depth than ever yet attempted, the water in some places 
ing 77ft. deep, and in others, where the water is 45ft. deep, the 
mud and sand is 125ft. deep, 170ft. in all to sink the piers 
below tide. This bridge is to be for a double line, and will cost 
over £400,000. Sir Saul Samuel, on the part of the Government, 
has named a board of engineers, to meet in London, to examine 
and report on the plans and tenders sent in by the bridge builders. 
The board named consists of Sir John Hawkshaw, C.E.; Colonel 
Douglas Galton; and Mr. W. W. Evans, M.I1.C.E., of New York. 


THE accidents on American lines in April last are classed as to their 
number and causes by the Railroad Gazette as follows :—Collisions : 
Rear, 17; butting, 5; , 3; total, 25. Derailments: 
Broken rail, 5; broken bridge, 3; spreading of rails, 7; broken 
wheel, 2; broken axle, 3; broken truck, 3; broken draw-head, 1; 
cattle, 1; land-slide, 1; wash-out, 3; wind, 1; misplaced switch, 
5; malicious obstruction, 1; unexplained, 16; total, 52. Other 
accidents: Boiler explosion, 1;_ broken parallel rod, 1; falli 
rock in cut, 1; car burned while running, 1; total, 4. Gran 
total, 81. Three collisions were caused by mistakes in orders or 
failures to obey them ; two by misplaced switches ; two by failure 
to signal following trains after an accident; one by a train breaking 
in two, and one by a flying switch. 

REFERRING to the fi of a part of the Me 

p= heer stp Sone = Monn Sir Ji ._> — me 
the following report to the Metropolitan of Works :—‘“‘ 
to report that on Monday afternoon last, a little before four o’clock, 
the old local sewer on rs east side of ey man —_ ee 

uare, in uence of being overcharged by an excessive o! 
a burst out its side, and discharged a large body of water into 
the works now in progress there for the construction of the 
Ranelagh storm relief sewer, and thence flowed into the Metropo- 
litan District Railway, the traffic on which was stopped for the 
night. The breach in the old local sewer was made good by eight 
o'clock in the evening, and the water in the railway tunnel was got 
a of the company’s fixed engines and pumps the same 
night. 

Tue shareholders of the South Staffordshire and Birmingham 
and District Steam Tramways Company have confirmed their former 
resolution increasing the capital of the company to £350,000, by 
the creation of 5000 additional shares of £10 each. A select com- 
mittee of shareholders report that the development of goods traffic 


litan Railway 


is essential to the prosperity of the concern, and they propose that 
po ome pening wag whom negotiations have commenced, 
should work the collection and delivery of goods, the company 


providing only the haulage power over its own lines. The 
pro contemplates the running of trains of three small trucks 
each capable of carrying 3 tons, and the offer would be to by the 
company for such haulage at a rate which would give 1s. 14d. per 
mile. the actual cost of running would not exceed say 74d. = 
mile, this would leave a profit of something like 6d. per mile. The 
chairman of the company has promised that these recommendations 
shall be carried out, and the Board of Directorsis to be reconstituted. 


Mr. J. B, Scort, in his report on the coal trade for May, says 
that, during that month, 501,664 tons were brought into London 
Z rail and canal, against 561,650 at the same date of last year. 

he amounts carried by the different routes in that month and in 
May of last year were, in tons:— 


1885. 1884, 
London and North-Western .. .. 111,005 .. «. 127,029 
Great Norther .. i. .. «. «- G1,968 .. . 85,500 
Great Western . 71,149 77,604 
Midland .. .. 170,566 .. 208,286 
Great Eastern. . 78,579 + 60,281 
South-Western 6,254. 5,151 
South-Eastern.. .. .. 1,827 .. 1,817 
Grand Junction Canal.. .. TMD nc ce oe 980 
The Great Eastern is, it will be seen, the only com which 
carried more in the past than in the correspon month of last 


. For the five months of the current year the total brought 
Coteus rajl and canal was 2,878,922 tons, or 87,160 tons 
more than in 


e sane period of last year, 





NOTES AND MEMORANDA. 


A MIxTuRE of sulphuric acid and bichromate of potash will clean 
glass which is cleaned with difficulty without it. 

THE six healthiest places last week were Derby, Sunderland, 
Halifax, Wolverhampton, Bristol, and Portsmouth. 

In Greater London 3177 births and 1636 deaths were registered 
last week, corresponding to annual rates of 31°9 and 16°4 per 1000 
of the population. 

THE deaths registered during the week ending June 13th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 18°6 per 1000 of their te Pe tion, which 
is estimated at 8,906,446 persons in the middle of this year. 

THE number of hours of bright sunshine recorded at Greenwich 
by — sunshine instrument during 1884 was 1115, which is 
about 100 hours less than the average of the seven preceding years. 
The aggregate number of hours during which the sun was above the 
horizon was 4465, so that the mean proportion of sunshine for the 
year was 0°250, constant sunshine being represented by 1. 

GENERALLY accepted observations in different parts of the world 
have dsimensiected | that the temperature of mines increases about 
1deg. every 64ft. A number of reports had been received by the 
Mining Department of Victoria, which showed that this is not 
invariable. In Lansell’s No. 180 Mine, Sandhurst, on Feb, 18th, 
at 1660ft., the temperature was 78deg., and at 1760ft. level, 
75 deg. The Colonies and India says that the inspectors have been 
requested to furnish a report on this variation from general experi- 
ence. 

In London 2464 births and 1315 deaths were registered last week. 
Allowing for increase of population, the births were 116 and the 
deaths 184 below the average numbers in the corresponding weeks 
of the last ten years, The annual death-rate per 1000 from all 
causes, which had been 19°9, 19°6, and 19°4 in the three preceding 
weeks, further fell last week to 16°8, a lower rate than has pre- 
vailed in any week since Ts last. During the first ten 
weeks of the current quarter the death-rate averaged 20°1 per 1000, 
against 21°4, the mean rate in the corresponding periods of the nine 
years 1876 84, 

Ir is stated as the result of microscopical examination by MM. 
Osmond and Werth that molten steel sses a kind of cellular 
tissue, the iron forming the nucleus and the carbon the envelope of 
the cellules, Referring to the record of the examinations, the Scien- 
tific American says: ‘‘ These simple cellules form agglomerations 
which the authors term compound cells. These latter cells may 
be — identified with what is ordinarily called the grain of the 
steel ; their surfaces are therefore regions of least cohesion. Hence 
the fracture of a bar of steel is the surface which contains a mini- 
mum of carbon.” 

ELECTRICITY has now been applied for cutting glass tubes—an 
operation of some difficulty when the diameter is large. The 
‘** Journal” of the Society of Arts says: ‘‘ An iron wire half a milli- 
metre in diameter is wound round the tube at the place required 
to be cut, and the ends are connected by means of copper con- 
ductors of the same diameter, with the poles of a powerful battery 
or other generator of electricity. This iron becomes heated when 
the current flows, and it is only necessary to cool it suddenly with 
a few drops of cold water in order to produce a clear cut. 
tubes 4in. in diameter are now cut in this way.” 


M. E, H. AmMacar has constructed apparatus by which he is able 
to subject gases to a pressure of about 400 atmos. He has several 
times reduced oxygen to one nine-hundredth part of its original 
volume, and under these conditions the density of the oxygen is 
considerably higher than that of water. Under the highest pres- 
sure yet obtained, the density of the oxygen was higher than 1°25, 
the surrounding temperature being 17 deg. It is evident, there- 
fore, that unity is not the limiting density of oxygen. The limiting 
density of hydrogen—given in the “‘Journal” of the Chemical 
Society—as deduced from the author’s experiments, is 0°12, 

THE réle of wind in fertilising the ground is remarkably illus- 
trated, according to M. All » by the very fertile valley of 
Limagne, in Auvergne. The prevalent winds there are west and 
south-west, and traverse the chain of the Démes, where are vast 
deposits of volcanicashes. Much of this dust is thus carried to the 
Limagne valley, and settles there of itself, or is carried down b: 
rain or snow. As it contains a large amount of phosphoric acid, 

tash, and lime, it is highly fertilising, and its very fine state 

avours rapid assimilation. From observations on the Puy de 
Déme, Nature says, M. Alluard estimates the annual deposit at 
348 to 400 grammes per square metre. 


IN the report of the Astronomer Royal it is mentioned that the 
iron gutter of the Lassell dome—in sixteen pieces, weighing 
together 2 tons 6 cwt.—did not affect the magnetic registers in the 
slightest degree when it was brought into the South ground on 
June 26th, 1884. In order to determine the effect of a mass of 
iron on the magnets, experiments were made on July 2nd with 
four, eight, twelve, and sixteen pieces of the gutter respectively, 
see at a distance of 25ft. from the declination magnet in a 

irection Ep er it, so that the maximum 
effect would be produced. It was found that the effect of every 
four pieces, weighing together about 12 cwt., was to increase the 
apparent declination by 1 min. exactly, the whole sixteen pieces 
causing a deflection of 4 min. As the effect of a mass of iron on a 
magnet varies as the sine of twice its magnetic azimuth divided by 
the cube of its distance from the magnet, these experiments show 
that the deflection caused by the whole of the iron in the Lassell 
instrument and dome—which is at a distance of 100ft., and very 
nearly in the magnetic meridian of the declination magnet—would 
be quite insensible. 

IN answering a question on the range of modern guns in the 
American Navy, the American Army and Navy Journal says that 
the ranges of modern heavy guns are not tested for extreme ranges 
and at high elevations. Krupp, ‘‘ Expériences de Tir,” No. xlvii., 
Meppen 17 Aoit, 1883, gives the range of the 30°5cm. rifle, 
35 calibres long, at an elevation of 14deg., as 10,165 metres. 
No. 44, Meppen, July 31st, 1883, that of the 26cm. rifle of 35 
calibres le , With an elevation 20 deg., as 11,526 metres ; pro- 
jectile, 275 kilogs.; initial velocity, 530 metres. At Gavre, 1880, 
the French 34 cm. steel rifle, with an elevation 38 deg., showed a 
range of 12,918 metres. The authority, Hélie Balestique IL, p. 
204 and 278. The ‘‘ Revue Maritime et Colonial” for May, 1885, 
gives the range of the new French rifled 21cm. mortar as 3944 
metres, with 45 deg. elevation, and 3212 with 60 deg. elevation. 
In his prize essay on ‘‘Improvements in the Art of War,” Mili- 
tary Service Institution, 1882, Colonel Lazelle reports the follow- 
ing ranges: Krupp rifled 28 cm. (llin.) howitzer of 1879, elevation 
28) des. 8000 yards; Krupp’s 15cm. B.L. howitzer steel, 45 deg., 

yards ; 200 1b. Parrott, 4272 yards, 11 deg. 47 min. elevation. 
American muzzle-loader, llin. rifle, al » 6038 yards, with 
14 deg. elevation ; 8in., 9419 yards, with 274deg. elevation. Of 
ten shots from Krupp’s 44in. field gun fired at a horizontal 
target 10,300 yards distant, nine were included within 18 yards of 
lateral deviation. The greatest effective ra’ of the European 
field guns firing common shell is given at from 5000 to 8000 yards ; 
using shrapnel shell, 3000 to 3800 yards. Greene gives the follow- 
ing — of Russian guns: Bronze, 91b., 5000 yards; bronze, 
4lb., yards; steel, 41b., 7000 yards. Maguire, in his “‘ Attack 
and Defence of Coast Fortifications,” gives the maximum range of 
the Krupp 15cm. and 28cm. guns with shell as 8000 yards. 
— of these —— cite their —— _~ new een 
long range cannon, Bange system, sent to the Antwerp ibi- 
tion, weighs 37 tons, isa fraction under 37ft. in length, and throws 
a 1000 Ib. projectile a distance of 12 miles 752 yards (20 kilos). 
The author of this new piece destined for coast defence is the 
ex-Colonel De Bange, now at the head of a large private firm, who 
is said to have retired from the service in disgust, and yet his 
ns, from the smallest mountain to the largest position piece, 

ve been adopted by an ungrateful country. 


lass | Brunlees, 





MISCELLANEA. 


At the Birkenhead and Wirral Agricultural show, Messrs. 
Ransome and Marshall, of Liverpool, have received the gold medal 
for their exhibits, which include Messrs. Burrell’s 14-horse power 
compound under type engine, a 6-horse horizontal and a 4-horse 
combined vertical engine by themselves, and a collection of Wells’ 
pulleys, and a Sherwin’s disintegrator. 

THE mean temperatare of the year 1884 was 50°7 deg., being 
1°4 deg. higher than the average of the last forty-three years. The 
highest air temperature in the shade was 94‘1 deg on August 11th, 
and the lowest 24°5 deg. on November 25th. The mean monthly 
temperature was above the average, excepting in the months of 
April, June, October, and November. 


LARGE shipbuilding contracts have been entered into on the 
Clyde. Messrs. John Elder and Co., of Govan, Glasgow, have 
contracted to build three steamers of 5500 tons for the North 
German Lloyd’s. The steamers will be fitted with all the latest 
improvements. The news has been received with great satis- 
faction in Govan, where thousands of men are idle. 


THE annual general meeting of the Chesterfield and Derbyshire 
Institute of Mining, Civil, and Mechanical Engineers, will be held: 
in the Guild Hall, Derby, on Thursday, 25th June instant, at two 
o'clock. The following — will be open for discussion :—Mr. 
A. H. Stokes’ paper, ‘‘ Colliery Explosions ;’ Mr. P. M. Chester’s 
paper, ‘‘ Colliery Winding Ropes and their Attachments to the 
Cage ;” Mr. Arnold Lupton’s paper, ‘‘ Mining in North America.” 
The following papers will be read or taken as read :—‘ The Kai- 
ping Coal Mines, China,” by Mr. James Stevens, Kaiping, China ; 

‘Description of a Fire - damp Indicator,” with experiments, by 
Mr. A. H. Maurice, Cardiff. 


THE Pittsburg iron strike was on Tuesday compromised, by 
meuns of a joint meeting of the committees representing both sides. 
The strike ended in Pittsburg by the pi sae conceding the 
major portion of the workmen’s demands, the latter accepting a 
10 per cent, reduction in their wages for the coming year. The 
Pittsburg mills can resume work if the masters wish it, and several 
have already started their fires. The strike to the west of Pitts- 
burg continues. The masters, declining to yield, withdrew yester- 
day from the conference. The mills of Chicago, Cincinnati, 
Wheeling, Mahoning, and Shenango are still idle, keeping unem- 
ployed about one-third of the total number of the workmen who 
struck, The ironmasters state that the three weeks of idleness 
during the strike have reduced the output, so that the market is in 
a healthier condition. 


Sir FREDERICK BRAMWELL, F.R.S., President of the Institution 
of Civil Engineers, was entertained at dinner by the Council of the 
Institution last Wednesday evening. The other guests were the 
Marquis of Hamilton, C.B., vice-chairman ; Mr. Edward Cunliffe- 
Owen, secretary of the Inventions Exhibition; the Right Hon. 
Lord Bramwell, F.R.S.; and Sir Frederick Abel, C.B., F.R.S. 
Honorary Members: Mr. Head, president of the Mechanical 
Engineers, and Mr. Spagnoletti, aye of the Telegraph Engi- 
neers. The hosts were: Mr. Fowler, Sir Charles Hutton Gregory, 
K.C.M.G. ; Mr. Hawksley, F.R.S.; Mr. Bateman, F.R.S.; Mr. 
Abernethy, Sir W. G. Armstrong, C.B., F.R.S.; and Mr. 
t-presidents. Mr. Woods, in the chair; Mr. Bruce 
and Mr. Berkeley, vice-presidents; Mr. Baker, Mr. , Sir 
age Bessemer, F.R.S. ; Mr. Cowper, Sir James N. Douglass, 
Mr. Fox, Mr. Giles, M.P.; Mr. Hayter, Mr. Mansergh, Mr. Preece, 
F.R.S.; Sir Robert Rawlinson, C.B.; Sir Edward Reed, K.C.B., 
F.R.S., M.P.; Mr. Stileman, Mr. W. Anderson, Mr. W. B. Lewis, 
Mr. Radcliffe, Mr. J. S. Hargrove, Mr. H. Bauerman, Mr. E. 
Bazalgette, Mr. Harris, Dr. Pole, F.R.S., honorary secretary, and 
Mr. James Forrest, the secretary. 


WHEN the steamship Himalaya was first put in service—some 
twenty or thirty years ago—her stern bearing was fitted with a 
brass bush. This wore so rapidly that it was a constant source’ of 
annoyance. In one case it cut down half an inch during a short 
run. After some experimenting, the lignum-vite bearing, substan- 
tially the same as that now used, was putin. No further trouble 
was experienced. In one case, after a run of 18,000 miles, the 
wear was not far from one-eighth of an inch. The Industrial 
American says:—‘‘ At the present day these bearings give little 
trouble, and wear so well that it is a question whether bearings of 
this kind might not with advantage replace those of metal in many 
cases. In certain positions wood bearings show remarkable 
freedom from wear, and the testimony of an old millwright is that 
they run with very little friction. Looking over the coefficients of 
friction given in the different handbooks, it appears that metal 
surfaces on wood give quite as good results as metals on metals. 
In some instances, where proper lubricants are used, the results 
obtained by using metals on wood exceed those of any other com- 
bination of materials.” And we may add that there is one 
large engineering works in England where wood bearings are used 
for the shafting, but we will not give the name, because the owners 
of the works prefer to sell brass brasses instead of letting people 
know too much about the ‘‘ wood brasses.” 


From the report of Dr. A. W. Williamson, F.R.S., chief gas 
examiner of the Board of Trade, giving the daily testings of gas 
supplied to the City during the past quarter, it appears that the 
average illuminating power in standard sperm Poth had been, at 
the Jewry-street testing-place, 16°4; at the Clothfair testing-place, 
16°4; and at Dorset-buildings, 16°3—which was higher than the 
Parliamentary standard. At King-street, Clothfair, the minimum 
did not fall below that standard, but at the other testing-places 
deficiencies were returned on fifteen days. The Gas Light om Coke 
Company appealed against the tests for deficient illuminating 
power in the gas analysed at Dorset-buildings on January 26th 
and March 2nd, and after a careful and prolonged examination of 
the matter by the chemists of the Corporation, the conclusion was 
come to that there must have been some circumstance which caused 
a deterioration in the gas at the official testing-room at Dorset- 
buildings on those days, as well as in a lesser degree on other 
Mondays, and accordingly that the low tests on those days, 
although correctly obtained, arose from causes beyond the control 
of the bine gad and the official examiners. As regarded purity, 
sulpharetted hydrogen had not been present in the gas at any of 
the testing stations, and with t to sulphur the maximum 
had, at the stations, been within the limit fixed by the Act, 
and the average in all cases considerably better than the require- 
ments. Ammonia had not been present in the gas. 


Dr. W. CouHN recently gave some figures which he obtained from 
a works in Upper Silesia, where thirty coke ovens have been altered 
for the condensation of bye-products. At those works 100 kilo- 
grammes of coal yield 3 per cent. of tar and 1 per cent. of am- 
monium sulphate. The thirty ovens coke daily 50,000 kilogrammes 
of coal. The price on the spot for tar is 44 marks (1 mark = 1 
shilling) per 100 kilogrammes, and for ammonium sulphate 25 
marks per 100 kilogrammes. It has been found that the treatment 
of the ammonia water costs for fuel, labour, &c., 9 marks per 
100 kilogrammes of ammonium sulphate produced, so that, the 
selling price being 25 marks, the profit is 16 marks per 100 kilo- 
grammes. The daily F greeagen according to the above figures, 
is 1500 kilogrammes of tar, and 500 kil mes of ammonium 
sulphate, giving together a gain of 147 marks. The wages, 
interest, and depreciation on the condensation plant do not come 
to more than 474 marks per day, so that there remains a clear gain 
of 100 marks on the coke obtained from 50,000 kilogrammes of coal. 
The yield of coke is 65 per cent., giving 32,500 kilogrammes of coke 
per day, showing a profit from condensed products of 0°31 marks 
per 100 kilogrammes of coke, or — to exactly half the total cost 
of the coke previously. In working the poor iron ores of that 


district the consumption of coke is nearly 200 kilogrammes per 100 
kilogrammes of iron produced, so that the profit from the bye- 
products reduces the cost of the iron by nearly 6 marks per ton of 
1000 kilogrammes, 
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GOVER'S RAILWAY CARRIAGE WINDOW. 


THE window illustrated below opens on either side, as well as 
moving up and down in the usual way. It is exhibited in the 
Inventions Exhibition by the inventor, Mr. H. Charles Gover. 
In the engravings A A A is the pillar or side of a railway door ; 
B the moulding as fixed on present doors; C the entire fitting 
in one piece, screwed on side of door; C! groove in which the 
flange H on the sash moves; D part of the fitting turning on 
pivot E, which, when moved back, as shown by dotted line J, 
allows the window to open out, as shown by dotted lines K; 
E pivot on which the fitting D turns; F circular finger piece, 
which, when pressed, moves back D and opens the window; 
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GOVER’S CARRIAGE WINDOW, DETAILS. 
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G the window sash:or light; H flange on side of window sash, 
forming the hinge on which the sash turns when opened on 
other side; II part of the flange, reduced in width, and carried 
over the top and bottom of the sash to strengthen it; L spring. 
When it is required to open out the window on one side, the finger 
piece F is pressed, which moves back D to the position J, and 
allows the window to swing out from the other side, on which 
the flange in the groove formsa hinge. There is a connection 
between the two sides—not shown in the engraving—preventing 
both sides being wantonly opened together. When the window 





GOVER’S RAILWAY CARRIAGE WINDOW. 


is shut—that is, pulled up to the full height—a ledge drops 
under of its own weight and holds it up, and when it is required 
to let the window down, this ledge is drawn back by a finger- 
piece and the window falls. It is not necessary to throw the 
window over a ledge to hold it up, as at present. By this 
arrangement the window works up and down in a close groove, 
and not loosely in a cutting three or four times its width, as at 
present ; consequently, the rattling of the window is done away 
with; and even if, after wear, it should become too easy, the 
pressure of the fitting D on the window would hold it tight, and 
prevent all rattling. In new doors fitted with this window, the 
pillars would be strengthened at the lower half, as no grooving 
out would be required, and the lights would also be strengthened 
by the iron binding the frame. As the window opens as shown 
in the perspective, it may be open without the inconvenient 
draught now unavoidable, and it is an improvement that might 
be fitted at least to all smoking compartments with benefit. 








PARALLEL GRIP VICE. 
THE accompanying engravings illustrate a very handy parallel 
grip vice exhibited by the Coventry Machinists’ Company. The 
engravings show the construction of the vice. The moving jaw 





has a little freedom on the sliding bar. When it is desiredSto 
grip an object the front jaw is pulled out until it can be 
admitted. By slightly raising it the bar is freed from the 
toothed piece which holds, and it may be pulled out or pushed 
in, When pushed in and the jaw is touching the object, the 





MICHELES AUTOMATIC CEMENT TESTING MACHINE. 
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screw forces it home, the slight play of the jaw and traverse for 
the nut in the sliding bar being sufficient for this. 








MICHELE’S PATENT AUTOMATIC CEMENT 
TESTING MACHINE. 


We illustrate a new cement testing machine recently 
patented by Mr. V. De Michele, of 14, Delahay-street, West- 
minster. A cement testing machine of his design has been now 
for many years before the public, and has been largely used by 
the Government, Trinity House, cement manufacturers, and | 
others. This machine was not automatic, the briquette being 
broken by exerting a pull by means of a handle and worm and 
wheel on the short end of a weighted lever through the briquette. 
The present machine is, as may be seen, a decided advance on 








inquiries at once. Among the number was Colonel Stanley's 
Committee on the Corporation Tower Bridge Bill. Further 
evidence was given in opposition to the scheme in the interest 
of various wharfingers and other persons who fear injury to 
their business on the banks of the river from the construction 
of this bridge. It is almost needless to observe that their case 
rested almost entirely on personal and private considerations, 
and had little, if any, bearing on the advantages of this bridge 
to the general community. That the Committee clearly appre- 
ciated this is evident from the fact that after one or two 
more sittings they announced their decision in these terms :— 
“ We have carefully considered this Bill, and have come to the 
conclusion that the preamble is proved. We intend, however, 
to insist on the insertion of certain provisions when we come 
to deal with the clauses. They are to this effect. We are 
not now using the actual language, which, of course, will 


the old one, inasmuch as the briquette, being broken by the | be put right if the parties submit to the decision of the Com- 


lever on the right hand, falling, and raising in its fall the! 


Fiwen ad 


opposite weighted lever, the strain “applied is far steadier than 
in any other existing arrangement, The machine is s 

one of the two handles seen in the elevation and plan, and the 
motion governed by the resistance to the motion of a piston in a 
small oil cataract, and controlled by the other of the two small 
handles referred to. The apparatus can thus be worked slowly 
or as quickly as the user may wish; but the standard test is that 
the strain be applied at the rate of 100 Ib. per second on the 
square inch. The motion can be stopped and recommenced at any 
portion of the stroke by simply turning the handle. The 
machine is also made with the weights so placed that the levers 
are in equilibrium, wherever they may be. In this case it is 
not automatic, the bricks being broken by lowering the right- 
hand lever by hand. Both machines are exhibited in the Inven- 
tions Exhibition, and are of good design, and enable the testing 
to be performed with great convenience and efficiency, 








PRIVATE BILL LEGISLATION. 


In view of the recent surprising events in Parliament it is 
fortunate that in the early part of the session such good progress 
was made with the private Bills. There are not now many of 
these measures of any class, and there are few of the first order 
undecided ; but whether a dissolution takes place or the session 
is only shortened, some private schemes may come to grief for 
want of time. Should that result ensue from the present com- 
plications, it would furnish a new argument for carrying over 
unfinished Bills from one session or even one Parliament to 
another; but as the existing system is, the promoters of Bills 
still not far advanced may well feel some uneasiness. The 
position was illustrated by the Chairman of the Committee on 
the Manchester Ship Canal Bill on Monday, when he pointed 
out that as the session might terminate sooner than was ex- 
pected, it would be. wise to, shorten the inquiry as far as 
possible. 

The House of Commons having, resumed a fortnight ago, some 





mittee. We consider that there should be a regulation to the 
effect that the opening of the bridge should 
be continuous, whether vessels are ing 
or not, at or about the time of high water 
for a specified period to be fixed from time 
to time by the conservators, We consider 
that the land traffic should yield to the 
water traffic, and that clauses should be 
inserted to that effect; and that during 
the construction of the bridge there 
should be maintained not less than 160ft, 
fairway in the centre, There are other 
minor points that may occur on the clauses, 
but subject to the conditions I have 
stated, the Committee consider the pre- 
amble proved,” 

Several Municipal Improvement Bills 
have been advanced, but, as a rule, they 
possess only local interest. There is, how- 
ever, one measure which deserves some 
attention by reason of its importance, and 
because such a measure is not very often 

resented to Parliament. This is the 
wer Thames Valley Main Sewerage Bill, 
dealing with a subject which has aroused 
much ard protracted interest both in 
London and some distance down and up 
The new measure is promoted by various local 


the river. 
authorities up the Thames as -far as East Molesey, and 
its object is to carry out in statutory form the report 
of a Committee last year adverse to the continuance of 
the existing joint Board, on the ground mainly that such a 
system prejudiced the purifying of sewage by the individual 


authorities. It is now proposed that the joint Board shall be 
split up, so that the Richmond Union, Barnes, Kew, Mortlake, 
and Petersham may be constituted one district ; that Kingston, 
Surbiton, and New Malden shall form a second district; and 
East Molesey, Hampton Wick, Ham Common, Teddington, and 
Kingston Union constitute a third district for sewage purposes, 
It appears that in the past there has been since 1877 a prac- 
tically useless expenditure of nearly £80,000 on sewage works 
—for, even allowing for increase of population, the state of 
things is now as bad as, if not worse than, it was eight yeara 
ago. Many efforts having been made by the joint Board to deal 
with the matter, but without satisfactory result, Mr. Hawkesley 
was consulted, and he advised the local authorities to create 
a@ comprehensive and extensive scheme of their own to 
carry the sewage to the outskirts of the metropolis, and thence 
away down to the lower Thames. This proceeding, however, 
was more than the Board could undertake, and, the question 
being brought before Parliament last sessicn, a House of 
Commons Select Committee recommended that the several 
local authorities should deal with their own sewage. Hence 
this Bill for breaking up the old joint Board and setting up the 
three bodies above described, The examination of this new 
Bill by a Committee, with Sir W. Hart Dyke as chairman, is 
continuing. 

The Manchester Ship Canal Bill has at last reached a point 
when we may look for a speedy and final settlement of this long 
fought contest. It has already engaged the protracted attention 
of two House of Commons’ Committees, once rejected, and 
three Lords’ Committees, also once rejected, and now it has 
come before a third Commons’ Committee. After the Bill last 
passed the House of Lords considerable difficulty was experi- 





of the Select Committees proceeded with, theif, interrupted 


-enged, in deciding upon a chairman of the new Commana’ 
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Committee, Owing to certain peculiarities of the scheme 
several prominent members, otherwise highly qualified for the 
post, were not quite eligible, but eventually Mr. W. E, Forster 
was selected, and it may safely be said that a better chairman 
could not have been chosen. His colleagues are Lord 
Eustace Cecil, Mr. W. Fowler, and Mr, Dalrymple, and 
with these names in view it will he admitted that the 
Bill will not suffer through lack of a thoroughly competent 
Committee. The sixth inquiry began on Monday, the 
familiar formidable array of counsel appearing. At the 
outset Mr. Forster observed that the Committee could not but 
be alive to the fact that enormous sums of money had been 
spent on this project and vast quantities of evidence taken. 
Considering thai, and also that while the present session could 
not in any case last very long, it might terminate with unex- 
pected suddenness, he suggested that the several counsel should 
refer tosome of the evidence already given more than once, instead 
of again repeating it, and he promised that the same considera- 
tion should be given to it as if put before the Committee in the 
usual way. Mr. Aspinall, however, on behalf of the petitioners, 
declined to accede to the suggestion, deeming it better to take 
the ordinary course, but undertook to curtail the inquiry as far 
as he could, He observed that in the House of Lords’ Com- 
mittee various suggestions had been made which had not only 
caused great inconvenience, but a miscarriage of justice. No 
less than twenty-two petitions for a hearing before the Committee 
were presented. There seems little doubt that the Bill will be 
passed by this Committee, and in that case, unless a sudden 
dissolution takes place, this gigantic scheme will pass into law in 
the course of a few weeks. In connection with Lord Camper- 
down’s Bill for regulating the powers of the London water 
companies, which has aroused warm opposition in some quarters, 
it is interesting to note that the Kent Waterworks Company 
have promoted a Bill to extend their limits of supply, and for 
that and other purposes to enable them to raise £100,000 by 
the issue of debentures. The Bills came before a House of 
Lords’ Committee, of which the Duke of Richmond was chair- 
man, and five sittings were occupied. The chief opponents were 
the Metropolitan Board of Works, who objected on the ground 
that the Bill was unnecessary ; that it would be unwise to grant 
these new powers when Parliament was considering the question 
of handing over the metropolitan supply to a public trust; that 
the Board intended to introduce a Bill empowering them to 
purchase the water companies when Parliament should have 
authorised the Board to deal with the question, and the present 
scheme would enhance the value of this undertaking, and so 
increase the purchase price. In the end the Committee refused 
to sanction the Bill and rejected it. The Committee next pro- 
ceeded to consider the Southwark and Vauxhall Water Bill, 
which involves very much the same questions as the preceding 
scheme, and is also opposed by the Metropolitan Board of 
Works, Leaving now the measures proceeding before Select 
Committees, we may note the progress of Bills in the House of 
Commons itself since our last résumé, The following Bills have 
been read a first time:—Limerick and Kerry Railway, Stratford- 
on-Avon and Midland Junction Railway, Rhymney Railway, 
Taff Vale Railway, North London Railway, Bann Navigation 
and Railway, Belfast Central Railway (Sale), Belfast, 
Strandtown, and High Holywood Railway. A_ second 
reading has been given to these Bills:—Barry Docks and 
Railway, Columbia Market and Railway, East Usk Railway, 
Peckham and East Dulwich Tramways Extensions, Glasgow 
Corporation Water (Loch Katrine scheme), Hull Bridge Im- 
provements, Selby Dam Drainage, Hartlepool Headland Protec- 
tion, London Riverside Fish Market (extension of time). And 
while the schemes here mentioned have been ripened for the 
Committee stage, those which follow have passed their third and 
final reading: Dore and Chinley Railway, Manchester, 
Sheffield, and Lincolnshire Railway; Pontyprid, Caerphilly, 
and Newport Railway; Llangammarch and Neath and 
Brecon Junction Railway, Mersey Railway, North British 
Railway, Albert Palace Association, Bradford Waterworks 
and Improvement, Brentford and District Tramways, 
Central Argentine Railways, London Street Tramways (Exten- 
sion), Midland Railway (Additional Powers), Rhondda and 
Swansea Bay Railway, Woking Water and Gas, Great Eastern 
Railway (General Powers), London and North-Western Railway, 
Metropolitan Board of Works, South-Eastern Railway (Various 
Powers), London, Tilbury, and Southend Railway, Bawtry and 
Trent Railway and Dock Bill, Elham Valley Light Railway, 
Limehouse Subway (Extension of Time), London, Brighton, and 
South Coast Railway, Regent’s Canal City and Docks Railway, 
Worcester and Broom Railway, Alexandra (Newport and South 
Wales) Docks and Railway, Liverpool Tramways, Charing Cross 
and Waterloo Electric Railway (Abandonment), Lynton Rail- 
way, Plymouth, Devonport, and South-Western Junction Rail- 
way, Wrexham and Ellesmere Railway, London and Blackwall 
Railway, Great Northern (Various Powers). 

Going to the final stage, the following among other Bills have 
received the Royal Assent :--Skipton and Kettlewell Railway 
(Abandonment), Port Glasgow Harbour, Blackburn Water, 
Rickmansworth and Uxbridge Valley Water, Tilbury and 
Gravesend Tunnel Junction Railway (Abandonment) ; Ashton, 
Stalybridge, and Dukinfield Waterworks ; London, Chatham, 
and Dover Railway (Capital); Oxford Waterworks, East and 
West India Dock Company, North Metropolitan Tramways, 
Waterford, Dungarvan, and Lismore Railway Extension 
(Abandonment), East Surrey Water. 








AN ACCOUNT OF SOME PRELIMINARY EXPE- 
RIMENTS WITH BIRAM’S ANEMOMETERS 
ATTACHED TO KITE STRINGS OR WIRES.* 


THESE experiments were regularly commenced in September, 
1883, and continued at intervals up to June 14th, 1884, A pre- 
liminary note descriptive of the apparatus and method em loyed 
appeared in the “‘ Quarterly Journal” of the Royal Mcteorological 
Society in 1883. As, however, some improvements have since then 
been made in the mode of flying and estimating the heights, it may 
be as well to give a brief account of the scheme de novo. 

First of all, two kites are flown tandem, the upper one being a 
small kite about 4ft. high, which is easily got up, and which, when 
it has reached an altitude of about 100ft., where the wind is always 
considerably stronger than at the earth’s surface, is used to lift up 
the larger main kite—7ft. high—which bears the string—latterly 
wire—to which the instruments are fastened. It also helps to 
keep the latter steady when up, and prevent any sudden and dan- 
gerous descent of kites and instruments. The larger kite is now 
made of tussore silk of the diamond pattern, and capable of fold- 
ing up like Archer’s patent portable kites. The tail, which is in 
reality a most important adjunct, and usually the first part of the 
apparatus to give way, is made of six large wire-rimmed canvas 
cones fastened to a swivel, which allows them to revolve without 
twisting their cord. 

In the first experiments the main kite was flown with a strong 
flax cord, but latterly, at a suggestion by Sir William Thomson, 


* Paper read at the Montreal meeting of the British Ass tion by 
Professor E, Douglas Archibald, ° on . 








ee steel wire has been used similar to that employed in Sir 
illiam’s deep-sea sounder. This I have found a great improve- 
ment on the string. It is double the strength, one-fourth the 
weight, one-tenth the section, and one-half the cost, the only 


drawback being that, unless tt care be exercised, it is very 
liable to kink and rust’ ‘To obviate the latter I have got my supply 


for the coming year electro-plated, 
It is also necessary to have wire all through, otherwise a dis- 
ble discharge of electricity is apt to take place at the junc- 
1. of the wire and string in ordinary weather, a fact to which 
some of my friends would be able to . When the wire is 
continuous, and in contact with the iron of the winder, which is 
rivetted to the ground, I have found no perceptible shock in 
ordinary weather. The winder was made for me by Messrs. 
Elliott Bros., and though by no means perfect, is capable of bei 
rivetted to the earth so as to hold the kite in a powerful wind, 
being furnished with a ratchet and spring catch, can be locked so 
as to allow me to attend to the anemometers, take observations 


with the theodolite, &c. The anemometers are of the ordinary | and 


Biram pattern, 6in. in diameter, and suspended to a gun-metal 
rod so as to swing in the vertical plane of the wire, the rod being 
fastened to the wire by clamps at its ends. When the large kite 
is about 100ft. or so from the winder, and steady, an anemometer 
is fastened to the nearest 100ft. mark, and its indication and the 
time noted. The wire is then paid out a certain distance, and 
th ter attached, and so on, the interval between the 
lowest instrument and the winder being regulated by whether the 
differences of velocity are required for a comparatively high or low 
altitude i. The altitudes are measured by taking the 
vertical angles of the instruments every ten minutes with a theo- 
dolite placed at the winder, and combining their average value for 
the whole period with the lengths up to each instrument. The 
method employed is necessarily approximate, as I cannot leave the 
winder very well and take simultaneous observations at the ends 
of a base line. It is, however, one which I have reason to believe 
to be very fairly accurate. certain allowance for curvature is 
made up to the lowest instrument. The arc between the two instru- 
ments is then taken to be approximately equal to its chord, and 
from this and the vertical alee the chord to the highest instru- 
ment is calculated, and thence its vertical height. is method 
has occasionally been checked by observations taken at the ends of 
a — of pe A — bow wd such ag os 4. results, that in the 
resent case, where the observations being tive, great accuracy 
in measuring the absolute heights is not required, I have decided 
to om it in preference to the latter infinitely more cumbrous 
me’ # 

Numerous observations have been made without success, acci- 
dents of all kinds happening both to kites and instruments, suffi- 
cient to deter anyone who was not imbued with a little faith that 
all would eventually come right. I have therefore only been a 
so far to collect the results of a select few, viz., 23 in all, in which 
the conditions were favourable. 

Hitherto I have only used kites asa point d’appui for observations 
on the differential velocity of the air at different heights, a pur- 
oa for which they are obviously exceptionally fitted. I am 

oping, however, during the coming year, with new and improved 
apparatus and assistance, for which I have received a Government 
grant, to employ the same means of elevation for observations of 
temperature, pressure, height of cloud-strata, &c. 


Anemometer Observations on Kite-Wire. 





Date and Velocity in True 
{nstru- Height Time in 
time of feet per direction 
day. ment. wa minute, ar of wind. 
Sept. 8 { Re 3 ae 1561 98 , N. 22° W 
4.53 p.m. % A 77 989 s2 5 N. . 
Sept. 10 Z 257 1542... 106 ; 
12.25 p.m. { B 160 1352 |. 85 8. 8° E. 
Oct. 6 { B 425 177. 131 } bn 
3.59 p.m. 7 A 178 833 1 5 NE 
Oct. 20 B 380 .. 1168 ee ee 
3.29 p.m, { A col (3. ssa iss: f N 85° W. 
Oct. 20 A 217 190026: 6S: we on 
5.12 p.m. { B 98 864 |. 85 } N. 85° W. 
Oct. 24 B 230 1007 .. 95 - 
4.12 p.m. { A 110 148 3. 19 i 8. 82° W. 
Nov. 10 A 883 1771 ~«.. +180 a 
12.31 p.m. { B 138 1499 |. 109 i N, 48° W. 
Nov. 10 B 405 Nc AE YS 
Si oan { r 148 150 208 \ N. 75° W. 
1884 
Feb.16 ( A 232 2079 26 ae 
4.42pm. 1 B 107 1638 20 } 8. 38° E. 
Feb. 23 { B 430 2534 {. 
4.31pm. { A 294 2441 a3 $ 8. 37 
Feb.27 ( A 130 1147 56 s 
5.26pm. 1 B 40 746 45 } 8. 58° E. 
March 8 B 270 1392 73) : 
5.13 p.m. { A 88 1012 37 f 5. 49° W. 
March 15 j B 268 .. 1692 103 P 
4.50 p.m. { A 79 2. «19 89 I 8. 48° E. 
March19 { A 433 1518 62 
4.44 p.m. { B 215 1234 53 } 8. 52° W. 
March 20 ( B 344 2384 7 re 
3.14pm. {A 167 2016 66 } 8. 87 
April 2 A 446 1639 78 ‘ 
5.49 p.m. { B 212 1165 68 } 8, 23° E. 
April 4 B 480 2902 101 5 
3.34 p.m. { A 228 1916 70 } 8. 44° E. 
D 422 2038 12 
eae, § ¢ 292 1936 99 \ 8. 38° W. 
ee 185 1904 90 
May 26 B 495 1994 69 wae 
2.58 p.m. { D 207 1879 59 } N, 77 E 
May 29 D 646 1760 98 
3.44: p.m. { B 310 1648 99 } &: ot E 
May30 { B 681 2102 Wi «ne 
3.38pm. { D 329 2025 ei 
May 30 D 643 20389 87 y are 
5pm. { B 834 1987 78 } N, 85° E. 
June 14 A «i BB 2040 52 .12E 
ll5am. iC :. 324 1950 gg f NUE. 


The height of the place of observation is 500ft. above sea-level. 

f course it is not intended at this early stage to attempt ‘o 
draw any but the most ey es from such sparse 
data. There is no doubt that if o! tions could be taken every 
hour a distinct diurnal variation in the difference between the 
velocity at two given heights would be observed, the velocity at the 
greater altitude probably tending towards a minimum about the 
same time that the velocity at the earth’s surface reached its 
maximum. This would, however, only be found to be the case 
when the heights were about 1000ft. or more. Apart from actual 
determination by help of the instruments, however the existence of 
such a diurnal variation has been several times forcibly brought to 
my notice by the fact that while during the middle of the day the 
kite frequently flies with = difficulty owing to the presence of 
vertical ascending and descending currents, towards evening, 
when the wind at the surface han obs died away altogether, the 
kite flies at a og altitude and pulls harder and steadier than it 
did during the day. This has so often occurred that I have ceased 
noting it as anything extraordinary. I may observe that such a 
condition is precisely what one would expect if the theory of the 
diurnal variation in the velocity of the surface wind given by Dr. 
Koppen in the Zeitschrift der Oesterreichschen Gesellschaft fiir 
Meteorologies for 1879, be accepted. According to this theory the 
expansion of the lower strata by solar action during the day causes 
an intermixture of the air—luft austauseh—to take place between 
the upper and lower layers, by which the velocity of the lower 
layers is increased by the greater velocity which the descending air 
brings with it from above, while the upper layers have their 





velocity decreased by the smaller velocity with which the ascending 
lower air retarded by the asperities of the earth’s surface is 
endowed. Thus while the mean velocity of the atmosphere might 
remain about the same, the differences between the velocities above 
and below should undergo a diurnal period, the minimum difference 

somewhat after mid-day. I was glad tosee the other day 
that some observations on the velocity of the wind at some lofty 
observatory—I think Pike’s Peak—showed that the diurnal period 
in the wind velocity at 8000ft. or 9000ft., in exact opposition to 
pos a occurs at the earth’s surface, exhibited a minimum about 

y- 

Another feature that has been brought out by observing the 
flight of my kites, which frequently fly at heights of from 1300ft. 
to 1500ft. above the sea and thus enter the clouds, is the existence 
of a courant ascendant under cumulus and cumulostratus clouds. 
When such a cloud comes over, the kite rises up until the 
string is at an angle of 60deg. or more; but in proportion as it 
rises, so its pull mes weak; the kite in fact lies on its face, 
thus losing nearly all the horizontal component, the curvature 
of the string increases very much, and if an instrument is attached 
to it, it is sure to come down. After such a cloud has passed I 
have frequently noticed the apparent existence of a downward 
current which causes the kite to descend and at the same time 
increase its pull by the pressure being exerted more against a 
vertical surface. 

Regarding the observations themselves, I am not aware that 
any similar ones have previously been made, except by Mr. Steven- 
son, of Scotland. His plan was to fix anemometers to a pole 50ft. 
high or place them at different heights up a mountain. In the 
latter case it is not certain that the velocities represent what 
would occur in the free atmosphere at the same level. In the 
former, one is limited to poles of moderate height, and I do not 
at present see that anything else can com with a kite wire for 
greater heights; balloons, captive or otherwise, being of course 
out of the question where wind is concerned. Mr. Stevenson : 
seems finally to have adopted a very simple formula for the in- 
crease of the velocity with the height, viz., that it is exactly pro- 


portional, or . = Z. That though this might be true up to 50ft., 


it is certainly not true for greater heights I showed pretty conclu- 
sively in Nature for March 29th, 1883,—page 506—where a dis- 
cussion of Dr. Vettin’s cloud observations favoured the formula 


¥ = (i through a range of more than 20,000ft. 


Though I do not wish to try and determine any formula at 
this preliminary stage, it may be interesting to note the exponent 
yielded by the observations I have made, when grouped together 
roughly according to altitude. The results are :— 


Approximate 


No.of Mean —- Mean lower Mean upper Meanlower valueof 
obs. ight 


hei height velocity velocity exponent in 
Lrmale 
6 a: 93 1630 1145 a 4 
S la 6 173 1751 —.. . 3 
4 .. 634 324 1987 1902 oe’ 6 


Thus, while the velocity invariably increases as we ascend, the 
rate rapidly diminishes after the first 200ft. or 300ft. It must, 
however, be remembered that the place of observation is itself 
500ft. above sea-level, and though this would probably not 
affect the results near the surface, the air above 200ft. must be 
moving with very nearly the same velocity as it would have at its 
real elevation above a sea-level surface. Adding therefore the 
500ft. to both heights in the case of the two last groups, we get, 
for the value of x, 4 and } instead of }and j;. These two values 
are probably nearer the truth than those in the table, and hover 
round the mean value 4, which I have already stated was found to 
hold for Vettin’s cloud velocities up to 25,000ft. In any case it is 
ry ge _ Stevenson’s formula cannot be taken to hold beyond 

i t. pole. 

Further observations will, I trust, give a trustworthy basis for 
determining the variations in the velocity-increment corresponding 
to the direction and absolute velocity of the wind as well as those 
corresponding to season, humidity, temperature, and pressure. 
To thoroughly investigate the velocity-increment under all such 
conditions, and thus to afford data to the physicist who desires 
to construct the hitherto unwritten science of aérodynamics, will 
be one of the objects of my experiments buring the coming year. 

P.S. October 22nd.—Since the forgoing observations were made 
I have succeeded in getting readings with the anemometers at 
foe ag of over 1100ft. above the ground, or 1600ft. above sea- 

vel, 








THE TILBURY DEEP-WATER DOCKS. 


On Wednesday last the Society of Engineers visited the 
Tilbury Deep-water Docks which are being constructed for the 
East and West India Dock Company by Messrs. Lucas and 
Aird, under Messrs. Manning and Baines, the engineers of the 
undertaking. The visitors were conducted in two parties over 
these very extensive works, and those who had previously seen 
them were able to form some idea of the rapid progress that has 
been made. The works are in many respects unique, and their 
size may be gathered from the fact that although there are 
considerably over 4000 men at work they nowhere appear 
numerous, and that the machinery plant includes no less than 
280 engines of different kinds, many of which are locomotives, 
hauling the spoil from the great excavations to spoil banks along 
the low shores of the river, and carrying materials to the places 
where they are being used. Over forty miles of temporary 
railway are laid within the 320 acres of land comprising the 
dock site for the purposes of the work. The Society dined in 
the Guildhall Tavern in the evening. 

An account of the Tilbury Docks will be found in THE Enct- 
NEER of the 3rd of April, 1885, and of the large pumping 
machinery for emptying the graving docks in THE ENGINEER, 
vol. lviii., p. 452. 








BOILER OF THE STEAMSHIP EASTWOOD. 
On page 477 we illustrate the boiler of the steamship East- 
wood, constructed by Earle’s Shipbuilding Company, Hull, to 
supply steam to triple expansion engines, which we shall illus- 
trate in a succeeding impression. Our engraving explains itself, 








FIFTY-HORSE HORIZONTAL ENGINE. 


On page 480 we publish an illustration of a fifty-horse hori- 
zontal engine designed and constructed by the Société Lyon- 
naise des Constructions Mécaniques et de Lumiére Electrique ’ 
Paris. In another impression we shall give further illustrations 
and a description of the engine. 








ACCIDENTS IN MinEs ComMIssion.—A meeting of this Commis- 
sion was held on Tuesday and Wednesday at its offices, 2, Victoria- 
street, Westminster. There were present: The Chairman, Mr. 
Warington W. Smyth, F.R.S., Sir Frederick Abel, C.B., F.R.S., 
Mr. Thomas Burt, M.P., Mr. W. Thomas. Lewis, Mr. Lindsay 
Wood, and the secretary, Mr. Arthur J. Williams. 





* This seems also to be the case on Ben Nevis, regarding which M 
Buchan says, “In each of the months the maximum velocity is during 
the night, and the minimum during the day, being thus the reverse of 
what occurs at low levels and on plains ”—vide “‘ Journal” of the Scottish, 
Meteorological Society, ard series, No. 1, p. 1%. 
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the results of overcrowding among a human ulation | adopted to get rid of backlash. Whether they can be 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, g pop applied in ae * pla Sy-o inall Besciby: d 





PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.p and Co., 

LEIPSIC,—A, Twietrmeyer, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street, 


LL 
TO CORRESPONDENTS. 


*,* All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
nt Se ae whatever will be taken of anonymous 


commu 5 

*,.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to hanedl if, and bearing ald. postage stamp, in order that 
answers received by us may forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

CuiLtep Castines (Q. R.)—See Tae Enoinger 24th December, 1880, and 
7th January, 1881, 

F. W. R. (Troy, N.Y.)— We have not heard of any apparatus being regularly 
used for testing the friction of slide valves. 

8. (Dar! ).— There is no rule regarding minimum curves ; everything 
depends on the speed, the gauge, and the type of engine. Thus, the le- 
bogie Fairlie engine will get safely round curves which could not be 
traversed by an ordinary engine. In Germany the sharpest curve allowed 
on a passenger line for the 4ft. 4hin, gauge has a radius of 600/t. Curves 
of three chains radius, 4/t, 8hin. gauge, are common enough on various 
mountain lines, and as little as 2} chains is not by any means unknown. 


i] 





POLISHING PEBBLES. 
(To the Editor of The Engineer.) 
On any reader tell me something of the method and machinery 
or 


used for cutting and polishing pebbles and geological specimens? OD. 
June 15th. 





THE BLOCK SYSTEM, 
(To the Bditor of The Engineer.) 

Sir,—Can any of your numerous readers inform me who was the 
original inventor of the empty or block section of signalling, known 
as the block system, adopted on most railways in this country and 
abroad? A. B. R. 
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DEATH. 
On Friday, the 12th of June, at 8, Great Stuart-street, Edinburgh, 
hoes Fieemine Jenkin, LU,D., F R.S.L and E., M.1.C.E , of Stowting 
t, Kent, Professor of Civil Engineering in the University of Edin- 
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THE PROPOSED SCHOOL OF FORESTRY. 

On several occasions we have commented upon the 
reports received from experts appointed to conduct 
inquiry into the subject of forestry in our colonial 
dominions; and when doing so we took the occasion to 
advert to the almost singular position occupied by Great 
Britain among European nations in the absence of any 
school under its auspices wherein study of this important 
matter might be pursued. It seemed strange that a 
country like our own, possessing as it does throughout its 
colonial empire almost the largest forests in the world, 
should so long have left itself without the means of pro- 
viding the trained men who can alone be capable of 
efficiently dealing with their preservation and control. 
Indeed, among nglishmen, accustomed hitherto to draw 
their supplies of timber from abroad, there has been a 
negligence in this respect which we rejoice to perceive is 
as the result of recent discussion in the House of Commons, 
no longer likely to continue. Most of us will have in 
memory the ignorant ou raised in Parliament when 
what ap to be a ruthless thinning out of the trees 
in Kensington Gardens took place some two years back. 
The denunciation that course met with evidenced most 
strongly how little alive the generality of English people 
were to the conditions which govern tree-life. It seemed 
to have been the common opinion that once a tree has 
struck its roots, no matter under what condition as to 
space or air afforded to it, its future growth might be left 
solely to the operations of nature. power, however, 
readily asserts itself; and the same laws which govern 








apply themselves with eq force to tree-life. 

e ignorance which the case above cited proved to exist 
in these islands has not yet, we fear, generally 
removed. We find that the appointment of a Commission 
to further the establishment of a School of Forestry in 
England has its aims and intentions greatly misunderstood, 
iy Why,” we have heard it asked, “ cannot Kew undertake 
all that is required? The men of science there are well- 
fitted to advise on all matters of arboriculture as well as 
to those relating to horticulture or floriculture, and there 
can, therefore, a no reason to sup} that we are behind 
other nations in this respect.” It is impossible to conceive 
a more crass ignorance of the bearings of the question than 
this and similar remarks we have heard made evince. There 
are a thousand and one considerations, apart from those of a 
merely cultural character, which enter into the policy of 
technical education in forestry. Those of our readers who 
bear in mind Mr. Vincent’s report on the forests of Ceylon, 
with which we but lately deait, will appreciate fully the 
varied nature of these. The economic side of the subject 
cannot be ped save by those who have studied the 
markets of , world, and learned by that study when and 
where it may be productive of loss or profit to plant trees 
of certain descriptions, or to supersede natural growths by 
those of an imported character. For in these days it does 
not suffice to regard forestry as an abstract science alone; it 
must be studied with reference to that law of supply and 
demand the fulfilment of which can alone produce a 
remunerative result, either present or prospective, to the 
conservation of our forests. 

Perhaps among the foremost of the evils which Ireland 
had to suffer in former generations was the practically 
complete denudation of the land of those magnificent forests 
with which some of the mountains of that country were 
once clothed. Neglect of those economic laws—the - 
nition of the value of which we trust to see a British 
School of Forestry secure—has produced results in Ireland 
towards which many of our finest colonies are rapidly 
tending. Efforts have been made, it is true, in most 
of them to stay the progress of devastation; but it 
will not be until the study of forestry as a science 
has secured its due recognition among the English people, 
as evidenced by means for a study of it in their midst, that 
those efforts are likely to secure that co-operation which 
alone can ensure their success. It is certainly a striking 
anomaly in the position which Great Britain holds that 
hitherto all the men trained for the Indian Forest Depart- 
ment should have been obliged to pursue their pre- 
liminary studies in the forest schools of Germany, France, 
or Switzerland. That anomaly is the more strikin 
because, when a student leaves these schools for practi 
work in India or the Colonies, he finds the conditions 
under which he has to carry out his duties wholly different 
from those which govern the pursuit of forestry in 
European countries. The economical conditions referred 
to above, the effect of climate, the concentration of rain- 
fall, all are subjects the operation of which he finds to be 
completely reversed in his new sphere of action, and we 
believe it to be the complaint of many of the men sent out 
to our distant possessions, after a course of study in the 
continental schools, that they have as much to unlearn as 
they have yet to acquire. 

We would impress upon the Commission to which the 
details of the pro establishment are confided the 
necessity for giving the fullest prominence to this fact. It 
will not do for them, as representing in their function 
an empire which embraces the world’s surface, to 
rely too fully upon the course of study in the Con- 
tinental schools as their model, neither will it in any 
way meet the needs of the case to entrust teaching 
to men whose experience has been restricted to their 
curriculum. All will, indeed, depend upon the selection 
of the men who are to form the instructing staff. Their 
experience should be as varied as are the localities with 
the treatment of which they will be called upon to deal. The 
forester trained in Canada will in no complete way be fitted 
to instruct men destined for Indian, or,we will say, tropical 

generally ; while the economic training ada 
for an English forester would lead astray the man destined 
for colonial service. Not only must the teaching staff be 
varied in its experience, but it must be subdivided into 
the several branches with which a forester should become 
— A timber surveyor and an arboriculturist 
rolled into one will not yield the class of man we want. 
He must be far more than this, and, with the expecta- 
tion of obtaining what is required, let us express the ho 
that it shall be secured that the career of a thoroughly 
efficient forester shall offer prizes worthy the endeavour of 
our best educated classes to secure them. 


BACKLASH IN GEARING, 


Everyone who has much to do with machinery is 
familiar with backlash; but very little has been written 
concerning the cause of it, or the means of getting rid of 
it. Indeed, direct and palpable mistakes concerning it 
have been made by authors who ought to have known 
better. For instance, Rankine defines backlash thus: 
“The excess of the space between the teeth of one wheel 
above the thickness of the teeth of another wheel with which 
the first wheel gears, is called play, or backlash, because it 
is the distance through which the pitch line of the driver 
moves after having its motion reversed. before the backs 
of the teeth begin to act.” This is very imperfect and 
inadequate. Unfortunately, the jarring and rattling of 
teeth, known as backlash by millwrights, is certainly not 
the clearance space between two teeth; nor is it met with 
only when wheels are reversed. If two  coaged wheels 
properly made, be run together with a ly pressure 
there will be no backlash, and there will very 
little noise. The cause of backlash is simply that the 
presente is not uniform, and the cure of backlash can only 

effected by making it uniform. The old millwright’s 
rule, that the velocity of the rim of a fly-wheel must be in 
excess of that of the circumference of the millstones, went 
right to the root of the whole matter; and we propose to 
show here in a few words what are the special means to be 





over which the engineer sometimes has, and sometimes has 
not, control. 

No matter how heavy the fly-wheel of an engine may 
be, it never revolves with a uniform velocity. Its 
falls off as the crank approaches the dead point, and the 
dead point being » it Sepineny suamente until mid 
stroke or some point near it has been attained by the 
piston. If the machinery driven is so light that it has not 
much momentum, then its s will rise and fall with 
that of the engine, and there will be no backlash. If, on 
the contrary, the driven machinery has a good deal of 
weight and momentum, then there is certain to be back- 
lash, Let us suppose, for example, that a fly-wheel 15ft. 
in diameter, and weighing 10 tons, makes fifty revolutions 
per minute. The average speed of the wheel rim will be 
2355ft. per minute. t us further assume that the 
maximum velocity of the wheel is 2360ft. and its minimum 
velocity is 2350ft. per minute. Let the rim of the wheel 
be toothed, and let it gear into a wheel 5ft. in diameter, 
weighing 1 ton; thes of this wheel will be identical 
with that of the fly-wheel, and its momentum will be too 
small to help the fly-wheel in any way over the dead 
point. Its momentum, indeed, will be only one-tenth of 
that of the fly-wheel. Now, let us suppose that the 
machinery driven is run under these conditions at a 
speed too irregular for the required purpose, say, 
spinning cotton, and that to get over this difficulty 
the millowner mounts a second fly-wheel 15ft. in diameter 
on the second motion shaft. The rim velocity of this 
wheel will be three times that of the fly-wheel, or 7065ft., 
and as the controlling power of fly-wheels varies as the 

uares of their velocities, this second wheel will have 
nine times the steadying power of the first wheel, instead 
of only one-tenth of it, as was the case with the spur 
wheel alone. What, then, happens is that whenever the 
main fly-wheel tends to lag behind, the second motion 
wheel takes up the running, and the spur wheel on the 
second motion shaft will actually run faster than the fly- 
wheel, and will drag it, the pressure being transferred 
from the front of the teeth to the back, and the play 
existing between the teeth will permit them to hammer 
each other, and so backlash will be set up. The velo- 
city of the second spur wheel will not tend to vary 
much over lft. per minute, while the velocity of the 
main fly-wheel tends to vary, as we have seen, 10ft. 
per minute, and the toothed spur wheel will there- 
fore alternately drive and be driven twice in each revolu- 
tion. As far as the spinning machinery is concerned, the 
result may be satisfactory enough, but the backlash will be 
intolerable. The teeth will be worn out of shape and 
broken. We have here, of course, a purely imaginary case, 
the conditions being worse than those which are usually met 
with in practice; but this is the best way to put an 
elementary truth, so that it may be readily understood by 
those who have not much knowledge of the theory of 
machines. The second fly-wheel is seldom used out of 
ironworks, but the equivalent of a second fly-wheel is by 
no means unknown. Thus we meet with long lay shafts 
fitted with numerous heavy spur wheels, running at a high 
speed, and these are often quite adequate, especially when 
the load is light, to drag the fly-wheel after them twice in 
each revolution. When the load is heavy in proportion 
to the momentum of these secondary revolving masses, the 
backlash will be small or absent ; and this is the reason 
that, as is well known, gearing will sometimes run with 
noise and tremour enough to shake a mill down, while at 
others it is quite quiet. In one case the load is light, in 
another it is heavy. Broadly stated, all revolving masses 
on second motion shafts which tend to help a fly-wheel to 
equalise velocity are liable to cause backlash in spur gear- 
ing. The way to avoid backlash lies in taking measures to 
prevent the load driven running away from the driver. 

There are, moreover, other causes which tend to the 
same end. A fruitful source of trouble is want of balance 
in some part of the machinery. Some years ago a hori- 
zontal engine, indicating about 50-horse power, was put 


ted | down to drive a corn mill. From the first this engine, 


which worked expansively, gave trouble in the way of 
backlash. After much talking and thinking, the manager 
of the firm by whom the engine was made suspected that 
the fly-wheel was out of balance. The wheel was unkeyed 
and swung, and this was found to be the case—probably 
from an imperfection in the casting; and to make 
matters worse, the wheel was so hung as to a - 
vate the want of balance, retarding the wheel when 
the crank was near one dead we About 2 cwt. of 
balance weights were cast and bolted to the rim, when the 
backlash at once disappeared and no further trouble was ex- 
perienced. It may seem that the means adopted were quite 
inadequate to the end; but it must not be forgotten that 
the dlrence between silence and noisy backlash is often 
very small. A very little hanging back of the fly-wheel 
of an engine may suffice to take the cog faces away from 
each other for a moment, and these, coming together again, 
will make quite as much noise as is desirable. One other 
cause of backlash deserves notice, and that is the whipping 
of long shafts. An instance came under our notice some 
years ago where two rows of 3ft. 8in. burr stones, fifteen 
pairs in each row, were driven by two lay shafts, each 
over 90ft. long. Fine flour could not be made with the 
stones furthest from the engine, because each shaft whipped 
nearly one-sixth of a revolution, being too small in diame- 
ter for its work. It will be seen that if a weak shaft is 
interposed between a driving spur wheel and a load, we 
have all the elements of unequal stresses between the teeth 
of the gearing at once introduced. It must not be sup- 
posed that bac is confined to cog wheels; in some cases 
much trouble is experienced in oneawe ropes, because 
the second-motion pulley is so hea t it helps the fly- 
wheel of an expansive engine. ‘The result is that the 


ropes surge up and down, and may be thrown off. Rope 
gearing has been used for driving tilt hammers in Wales 
and elsewhere, but with unsatisfactory results, due to the 
sudden flying forward of the rope pul leys when the helve 
trips off the wiper. It may, not 


out of place to add 
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here that the heavier the fly-wheel, and themoreexpansively 
the engine is worked, the greater is the probability that 
there will be backlash. It isa favourite notion with some 
engineers that a fly-wheel cannot be too heavy. The truth 
is, however, that the wheel should always bear some 
definite ratio to the weight of the other revolving masses 
whose momentum tends to render motion uniform. To 
put once more an imaginary case, let us suppose that on 
the shaft of an engine two fly-wheels of equal weight were 
mounted, the one keyed on the engine shaft and fitted 
with 5 ing, the other mounted loose and driven 
from the shaft bya coiled spring or some such flexible 
arrangement. It requires no great familiarity with 
mechanics to see _ the second, or loose wheel, hg 
set up a kind of rythmical a nt motion wit to 
the frst, the spring would hectiataly coil and uncoil as 
the second wheel was alternately driven by and helped to 
drive the first wheel; and it is also clear that the lighter 
either of the wheels was the more closely would their 
rates of motion of rotation coincide. 

We sometimes hear it said that wheels are running with 
a great deal of backlash, when there is nothing of the 
kind. There is a tremendous noise, it is true; but this is 
due to the bad form or condition of the teeth, and to 
nothing else. Wheels out of truth on their shafts, or with 
considerable play in the shaft bearings, cannot run 
silently; and it should never be forgotten that when a 
wheel has been properly pitched and trimmed to run with 
another, if that other gets broken it cannot be properly 
replaced by the first wheel of the same pitch that the mill- 
owner can lay hands on. Certain firms, we may add, 
make the production of gearing a speciality; and our 
readers will find it cheapest in the long run to resort to 
such firms rather than go to any one who happens to have 
a set of wheel pattern Tanity. Second-rate gearing is the 
most expensive commodity any millowner can use. 


PROGRESS OF THE GAS SUPPLY. 


Mr. Jonny Fretp continues his useful “ Analysis” of 
the accounts of the metropolitan, suburban, and provincial 
gas undertakings. Going back to the earliest of Mr. 
Field’s annual records, we meet with a striking example of 
metropolitan growth. In 1869 the London companies 
sold considerably less than 10,000,000 thousand cubic feet 
of gas, whereas last year the thousands of cubic feet ex- 
aed 21,000,000. Thus the consumption of gas has 
increased at a rate sew exceeding the growth of the 
population. In 1869 London paid for gas little more than 
£2,000,000, whereas the sum paid last year was £3,105,000. 
Accordingly the gas supply has more than doubled, while 
the total cost to the consumer has not increased much more 
than one-half. Gas has become cheaper, and the consumption 
has been encouraged. There is a feature for consideration 
in the fact that the gas sold per ton of coal carbonised was 
8438 cubicfeet in 1869, whereas the quantity per ton last year 
was 9597 cubic feet. Hence it appears that a ton of coal is 
made to furnish the consumer with 1159 more cubic feet 
now than it did fifteen years ago. Some of this advance 
may be due to greater economy in the mode of distribu- 
tion, the waste of gas in transitu having been diminished 
in recent years. In 1874 the waste was nearly 9 per cent. 
of the total make. In 1884 this loss was reduced to 
little more than 5 per cent. In 1869 the average price 
= for gas in London exceeded 4s. 1d. per 1000ft. This 

as now dropped to rather less than 2s. 11d. Inthe range 
of fifteen years the capital of the London gas companies 
has risen from £7,829,000 to £13,814,000. Coal last year 
cost nearly £1,500,000. In 1869 the coal account was 
nearly £1,000,000. The cost at the earlier date was a 
little under 16s. 4d. per ton. Last year the average price 
per ton was 13s. 5d. The profit on gas has fallen from 
something under ls. 7d. per 1000ft. to a little more than 
Is. 3d. Taking all charges into account, the net profit on 
gas has fallen from 1s. 44d. per 1000ft. to less than 1s. 2d., 
a diminution which looks considerable; but the net profit 
on the share capital raised has increased from 10 to 11 per 
cent. Residuals bring in fully twopence per 1000ft. more 
at the later date than at the earlier. The gross profit on 
the gas manufacture in London last year was £1,343,011. 
Deducting interest on borrowed monies, this became 
£1,210,653. The standard dividends took £1,011,292, and 
the additional dividends under the sliding scale took 
£191,473, leaving a surplus of £7888. The reserve funds 
of the London Gas Companies, together with the una 
propriated balance of profit, amount to £974,879, in 
addition to £179,555 for insurance and other funds. 

The entire gas manufacture of the metropolis is carried 
on by three companies, of which the Chartered takes the 
lead, followed by the South Metropolitan and the Com- 
mercial. Fringing the metropolis there are fourteen gas 
companies, of which Woolwich has two. Putting all 
these fourteen together, their operations shrink into insig- 
nificance compared with the leviathans of London. The 
capital employed by the whole suburban force is under 
2} millions, while the South Metropolitan alone makes use 
of £2,335,000, and the Caateed ¢ employs £10,733,000. 
But the suburban companies are making progress, their 
year’s increase of gas sold being 7°46 per cent., thus 
excelling the London companies, oe only increased their 
sale by 3°47 per cent. As a matter of course, gas is 
dearer on the smaller scale, the rental of the suburban 
companies averaging 3s. 4d. per 1000ft., or fivepence more 
than in London. The highest figure is at Colney Hatch, 
where the gas rental is 5s. per 1000ft. Gas is nearly as 
dear at Lea Bridge, and the lowest price we meet with is 
in the case of the Woolwich Equitable Company. Brentford 
has much the largest rental of the fourteen, but charges 
rather above the average if we exclude the lighting and 
repairing of public lamps. The provincial companies of 
which Mr. Field takes account are ten in number, and the 
corporations eight. The former have raised £5,045,000 of 
capital, and the latter £6,552,000. The companies have 
increased their sale of gas by more than 5 per cent. in 
quantity during the year, and the corporations by less than 
that amount. Omitting the cost of lighting and repairing 
the public lamps, the gas rental of the companies is slightly 
less per 1000ft, than that of the corporations, each verging 





on half-a-crown. It will be understood that we are only 
taking a few of the leading figures furnished by Mr. 
Field. The “Analysis” is a very extensive affair, and 
will repay a careful study. It is admirably worked out, 
and must have cost an enormous amount of labour. It 
certainly shows no abatement in the of the 
interest, however severe may be the rivalry of the electric 
light in future years. 





PRIVATE WAGON RISKS, 

WHEN the Midland Railway Company initiated the policy of 
purchasing the wagons of private owners, some people questioned 
the expediency of the step on the ground that the company was 
simply relieving colliery owners of old trucks which they would 
replace with new. The Midland, they said, was imitating the 


‘Aladdin policy by offering new lamps for old. The illustration 


was scarcely a happy one, for the “ Arabian Nights Entertain- 
ments” furnish no more brilliant financial transaction than that 
by which the Evil Genii gained Aladdin’s wonderful lamp. It 
was not likely that the company would purchase any kind of 
wagon without regard to its condition or capacity for running, 
and the most casual observer who travels much by rail has no 
difficulty in perceiving that “M. R.,” the mystic initials so well 
known England over, are becoming more common in every siding, 
and the monograms and names of private owners are getting 
scarcer. We are informed that the number of wagons acquired 
by the Midland has now reached eight figures, which practically 
means that they are quietly acquiring something like a monopoly 
of the wagon business. But the change means more than that 
—it means greater immunity from accidents, and consequently 
increased safety for the travelling public and decreased danger of 
accident and repair expenses for the company. Indeed, at one 
large station of the Midland, the other day, where there has 
been no serious mishap for a long time, the inspector for the 
district was asked by his men to give something towards a rafile. 
He said he was at a loss what to give, when one slyly suggested 
that he might give the breakdown van, as its occupation 
appeared to be gone. Other companies, and notably the Mid- 
land’s neighbour, the Manchester, Sheffield, and Lincolnshire 
Railway, have suffered severely from the failure of private wagons. 
It was the breakdown of a private owner’s wagon which caused 
the terrible disaster on New Year's Day at Penistone; and only 
last Friday, within a mile or two of the same place, the drawbar 
of another private wagon dropped, and caused the line to be 
blocked for a couple of hours. The company has stringent 
regulations to govern the running of these trucks, but the 
greatest care is sometimes of no avail, and the danger of running 
wagons which are not constantly under the keen eyes of the 
railway officials is admittedly greater than that pertaining 
to the use of vehicles which are subject to ceaseless vigilance 
and condemned the moment they show signs of unworthiness. 
Coal companies in these hard times may look askance at wagon 
builders’ bills, and be disposed to delay rebuilding dangerously 
long, in the hope that the turn of trade may bring them better 
times for spending. They would be more than human if they 
did not diminish expenditure to the lowest possible point, and it 
is just precisely at this point that the peril begins. 


THE RICHMOND WATER SUPPLY. 

“ Tue scientific nonsense of the past few years” has, according 
to one of the speakers at a select vestry meeting at Richmond 
last week, been “thrown overboard" by the Water Committee 
of that town. Another vestryman, “acquainted with the 
scientific world,” was pleased that this had been done, 
especially as some of the committee d to be disposed to 
attach value to the opinion of an engineer whose name this 
widely acquainted vestryman not only did not know but con- 
sidered peculiar. Perhaps the peculiarity not only consisted in 
its not having been before met with by this vestryman, but in Mr. 
Schonheyder’s unfortunate loss of his acquaintance. Whether 
the scientific world has neglected this Richmond vestryman, or 
whether the latter has special reasons for conferring the 
advantages of his acquaintance on a few only, does not appear, 
but this would seem to be the case, as he opposed the proposals of 
a number of people, including the resident engineer, and lauded 
in terms that Barnum would have considered pufting a firm whose 








name he did not consider peculiar. However, in spite of the | c 


difficulties which the “ acquaintance with the scientific world” 
imposed, the Richmond Committee last week came to the con- 
clusion that certain proposals made by the resident engineer, 
Mr. W. G. Peirce, should be adopted. This is a scheme to 
acquire deep well pumps to put into what is known as the 
original Artesian Well, and to hire temporarily a pumping 
engine for testing this source, in preference to the other 
more costly schemes which he also described. The lowest pos- 
sible depth reached by present pumps in what is known as the 
Dummy Well is 136ft. below the surface of the ground, the ordi- 
nary pumping level maintained being about 134ft. The supply 
of water increases for every corresponding additional foot in 
depth. In his report, Mr. Peirce says—“ This increased supply 
of water can only be obtained by placing a pump in the Artesian 
Well. By this arrangement the deep-well water can be raised 
into the Dummy Well, and from the Dummy Well to the 
Service Reservoir—by two lifts—thus considerably relieving 
your present pumps in the Dummy Well, and this will, I believe, 
prove a most economical undertaking, and will at the same time 
provide the increased supply of well water necessary for the 
service of the town. I would particularly recommend this 
scheme, as it would aid you greatly in sinking a new well, or 
deepening the Dummy Well, by lowering the water level—when 
pumping—and it would make the sinking a new well or deepen- 
ing the Dummy Well a comparatively easy undertaking. I beg 
also to call attention to the well-known fact that the water level 
in the London basin is annually subsiding, which necessitates 
the lowering of pumps generally, in order to maintain an uniform 
supply of water. The water level in the London basin is stated 
to have been sinking at the rate of lft. per annum for some 
years past. My estimate for this work is £800.” The Com- 
mittee passed this estimate, and gave orders that the money be 
procured for the purpose. 





THE INCREASE IN MERCHANT SHIPPING. 

In the returns of shipping and shipbuilding which have been 
officially issued for the past year we have some facts showing 
the growth of the merchant shipping of the Empire, but pointing 
also to the fact that the rate of that growth has been very 
remarkably checked. In the year 1880 the tonnage of the 

i vessels owned in the British Empire was 8,447,171, 
and in the next year 128,389 tons were added to that amount. 
The year 1882 added 220,000 tons in round numbers, and the 
year 1883 saw the large addition of 354,000 tons. Last year 
wi a further addition, but one much smaller—an addi- 
tion of 183,078 tons. Thus the total of the vessels owned at 
the end of last year was 9,314,496 tons for the whole of our 
Empire. It is certain that in the present year there has been 
no increase; indeed, in some months there has been an actual 


885 | was greater t 





decrease, and thus the total last stated may be given as the 
total for the Empire now. One fact is remarkable, that the 
increase in the tonnage of the four years is not very great in 
proportion to the whole fleet; it is under 900,000 tons, but the 
significant fact not shown in the totals is that the whole of the 
increase last year was in steamships, and thus the power of work 
n appears in the totals of the tonn But in 
the present year the reverse is the case. We are losing more 
steamers than we are building, and we are increasing the 
tonnage of the sailing vessels, so that slowly but surely the 
merchant shippivg of the Empire is contracting its working 
power in concurrence with the contraction of the trade of the 
world, Should that trade in to expand—of which there 
seems some indication—there will be a much more rapid equi- 
poise attained between the supply and demand in the carrying 
trades. It is to the attainment of that equipoise that the 
owners of steamships must look for the recovery of their trade, 
but one of the facts that come out in the perusal of the 
official records to which we have thus drawn attention is 
that there is a slow but gradual change in the position of the 
merchant shipping fleet. It isnot cheering because of the decrease 
but it is because of the improvement in the future that it 
will bring to the shipping trade, and because the merchant fleet 
can be speedily increased if needed. 


THE PAVING OF THE NEW LONDON STREET. 


Or the reasons which have induced the Metropolitan Board 
of Works to commence paving the street in course of forma- 
tion from Oxford-street to Charing Cross with stone we are 
altogether uninformed. They should be very strong to justify 
the Board in inflicting upon the people of London a nuisance 
which has been condemned and removed from all our leading 
thoroughfares, It may be justly anticipated, we think, that the 
traffic which will follow this new route when opened will be 
such as soon to lead to the occupation of its frontages by shops 
of a high class ; but those who might seek to establish these 
will certainly be strongly impelled to abstain from doing so if 
the noise and dust of a stone pavement are to be expected. We 
have had it in evidence that the tradesmen of Oxford-street 
have found their stocks of goods remain undeteriorated for a 
much longer time since the wood pavement was laid down than 
was the case during the days of that of stone, Similarly, 
foot passengers will make of a quiet street a lounge well calcu- 
lated to increase trade ; but they will avoid that as far as pos- 
sible where the din of vehicular traffic prevents conversation 
with a companion or jars the nerves of a solitary individual. 
If, therefore, the Board of Works hopes to secure a good class 
of occupants for the shops to line their new street, and conse- 

uently a remunerative letting for their vacant land, it is taking 
the very step to militate against the realisation of that hope. 
It has been proved over and over again that the life of a stone 
pavement under heavy London traffic is shorter than that of 
wood, and we fail altogether to realise what can have led to 
the committal of the preliminary error pointed out, 











BERTHON BOATS, 

On Thursday, June 11th, a trial of a new description of 
Berthon boat took place at Romsey. The vessel in ques- 
tion is what is termed duplex, being made up of two 
separate boats, each the shape that would be arrived at by 
cutting a boat transversely amidships, and providing flat 
ends to each half. This is on the principle of the regular 
Berthon duplex boat. The peculiarity of this particular 
boat is that it is adapted specially to the conveyance of 
guns and horses, being 39ft. long, 13ft. wide, and 4ft. 6in. 
mean depth. We have before described the Berthon 
collapsing system, which is indeed well known. To 
describe it again briefly we may say that the boat con- 
sists of wooden longitudinal timbers, and double canvas 
bottom and sides. The longitudinal ribs consist of 
the gunwale, and two, or three, or four timbers beneath, 
which are linked together at the bows and stern, and can 
be opened out or closed flat on the same principle as a 

ieculer Chinese paper lantern. The object of this construc- 

tion, speaking of the boats generally, notspecially of the horse 
vessel, is to supply a craft which can be carried flat to the 
ship’s side, and which can be opened in the act of lowering 
so as to form avery serviceable double-bottomed boat. 
The canvas under some conditions must be more easily 
torn open than wood, but as the timbers are deep, their webs 
constitute complete divisions, the principle of compart- 
ments is carried out toa eee va extent, and the air 
between the sides gives the property of a lifeboat, since this 
air is not disp! if the boat fills with water. Probably 
- a ats be fulfilled by the Derthon boats is 
the su to vessels carrying passengers 0! ts ing 
to a’ af extent of the cesactet of lifeboats which can 
be folded close to the ship’s side, and are therefore easily 
carried. 

The Royal Navy have had one pattern of Berthon boat 
for about eleven years, They are still serviceable, we are 
informed, but naturally they do not embody in themselves 
the more recent improvements. The Union Company, the 
South-Western Railway screw steamboats, and the Jersey 
boats also carry them, and more recently the Italian 
Government have been ordering them, and they have 
been supplied to our own torpedo boats as well as to the 
Inflexible and other ships. The horse boat will shut up 
to a width of 2ft., and the others of course to a much less 
com In the case of a vessel firing very heavy guns, 
the folding has the great advantage of opty the boat 
from being blown to pieces by the rush of gas. At Alex- 
andria a Berthon boat was actually hung in the place 
where an ordinary boat had been thus destroyed, and the 
former remained without suffering injury from subsequent 


an we have more than once illustrated the Berthon 
system, we now only give three small figures, show- 
ing the general principle on which the boats open and 
collapse. It may beseen that if the boat hangs from rings 
on the line A, Fig. 1, if the lever bars used to press the 
boat open are removed, it will naturally collapse, but the 
weight has only to be taken by rings on the line B, and 
the by its own weight opens. The boat is hung on 
the ship’s side by rings at A, and as it is swung out it is 
lifted by a ring at B, the men jump into it, and the whole 
is fixed and stiffened by pressing home levers, which are 


hinged on the timbers, so as to hold from timber to timber, 
The wood employed is Canada rock elm. In most cases each 
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timber is made of several thicknesses bolted together, like 
the springs of carriages, so as to give the bend and 
elasticity required, A special paint is used, to prevent 
liability to come off if kept folded or colla for a long 
time. The amount of air held between the sides of the 
boats may be estimated from the fact that the large 
one, whose dimensions we have given above, and 
with which we are now dealing more particularly, takes in 
about 300 cubic feet as it opens. The holes for the ingress 
and escape of air are high up in the ends at bow and stern. 
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It will be seen that the bottom, Fig. 2, is hinged at its 
junction with the timber and also along its centre—ze., in 
the line of the keel—and when the boat colla the 
centre rises, and so shuts up in the space where there are 
no timbers to interfere with it. Thus, the only pieces that 
do not close up are any extra ones put in when the boat is 
in use, such as skidding to take heavy weights. The large 
boat for horses and guns bas only a gunwale, second and 
third timbers, and keel. Others have more timbers, 
according to their ene. Of course a boat with 
fine lines to be well shaped requires more timber than a 
tub. It thus loses in floating power, but gains in number 
of compartments. The halves of the duplex boats are 
united by bringing together and bolting the flat ends to 
each other. The details are not worth giving ; indeed, we 
«lo not think them as good as they might be. 

To take in guns and horses, the gunwale on one side can 
be let down and a “brow” placed from the land to the boat’s 
bottom. This brow requires very little arching, but is 
made to alter its angle by wedge, according to require- 
ments. The process of taking horses in-and out is there- 
fore a very simple one, Mr. Berthon: had a dummy gun and 
carriage weighing 1} tons, and a Jimber weighing 1 ton. 
The latter he ventured to place on tw small boats, each 12ft. 
long, which carried itand displayed great buoyancy. Wemay 
remark, by the way, that it was a rash experiment; the 
platform was unnecessarily high, and the weight, which 
consisted chiefly of half-hundred weights, in the limber- 
box was placed so high that if these short boats had capsized 
we should have laid no stress wpon it. The experiment 
showed buoyancy, but could show nothing more. 

Six horses were led on board the large p bes by means of 
the brow over the starboard gui-wale without the least diffi- 
culty. Sixty volunteers then foll owed, after which the gun- 
wale was raised, and the boat ptshed off. The draught of 
water when the boat was loaded with 10} tons was 17in., 
and when lightened of the cargo about 6in., consequently 
she was immersed rather over lin. per ton of cargo. The 
boat weighs somewhat over two tons—that is, each half 
weighs rather over one ton—and it is estimated that it 
would carry a load of about twenty tons; and Mr. Berthon 
considers that it bears the concussion and recoil of discharge 
of a gun better than any other kind of boat. He proposes 
to fire a 4}-ton gun on it, 

Altogether we report confidently on these boats, 
Speaking of the Berthon boat as a whole, it has 
the following recommendations :—It offers a means 
of carrying boats enough to hold the entire crew and 
passengers of the most crowded ship, and these boats 
possess the qualities of lifeboats in a great measure 
—that is to say, they have air enclosed in compart- 
ments in the manner above described. The objection 
that might naturally arise on the supposition of the boats 
being fragile is abundantly met, we think, by the fact that 
those that have been pr aneys to the Navy are after eleven 
years serviceable, and likely to continue so as far as we can 
learn, Yet anyone with experience in such matters will 
know that experimental stores give extra trouble, and hence 
itis very difficult toensure them fair treatment—from subor- 
dinates especially. There is abundant evidence that the 
Berthon t meets a real want, and its use ona large 
scale is a mere question of time. 
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FLEEMING JENKIN. 

Tue death of Professor Henry Charles Fleeming Jenkin, on 
Friday, 12th inst., leaves a gap in the engineering profession 
which probably cannot be filled with anything like the same 
brilliance as attended the life that has just ended. Professor 
Jenkin's health during this last winter had not been so vigorous 
as usual, and no doubt he suffered from a series of domestic 
bereavements, which only recently followed each other with 
terrible rapidity. Still he exhibited his characteristic activity 
and spirit in carrying out his work until a week before his 
death, when a surgical operation of comparatively slight import- 
ance had to be perform Death resulted from blood poisoning 
which occurred during or after this operation. 

Professor Jenkin was born in 1833 in Stowting Court, Kent. 
His father, Captain C. Jenkin, R.N., died only last spring. His 
school education was obtained at’ Jedburgh and Edinburgh 
Academies, at Frankfurt-am-Main, and at Paris, at which 
latter place he was during the revolution of 1848. He took the 
M.A. degree at Genoa, and afterwards served an apprenticeship 
in a locomotive shop at Marseilles, A second apprenticeship was 
served at Fairbairn’s in Manchester lasting three years, from 
1851 to 1854. He was then employed successively by Mr. 
Hemans, on a survey in Switzerland ; by Messrs. Penn, Green- 
wich ; by Messrs. Liddell and Gordon, on railway work ; and by 
Messrs, Newall, Birkenhead, where he commenced his work in con- 
nection with cables. His early experience was thus of the most 
varied kind, and no doubt tended towards the development and 
accentuation of those racy and versatile characteristics that 
made him so charming a member of society, and so inspiriting a 
teacher of a subject that is sometimes considered dry and dreary. 
Soon after his apprenticeship he was engaged in the manufac- 
ture and testing of the first Atlantic telegraph cable. He 
accompanied many cable-laying expeditions as chief electrical 
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engineer during the voyage, some of these being in the Mediter- 
ranean, and the most important across the Atlantic to Brazil in 
in 1873. It has been in cable testing that his greatest practical 
triumphs have been achieved, and in this special line he for long 
maintained an unrivalled ion as colleague of Sir Wm. 
Thompson. Since about 1860 there has been between him 
and Sir William a close connection in work and friend- 
ship; and we understand that it was greatly owing to 
Sir William’s kindly encouragement and assistauce in early 
years that Mr. Jenkin’s brilliant talents became first widely 
recognised and directed towards such practical scientific work 
as gave abundant scope and food for their fruitful growth. He 
was elected Assoc. Inst. C.E. in 1859, and was in 1868 made a 
member of the Institution. In 1865 he became an F.R.S., and in 
1866 was appointed Professor of Civil and Mechanical Engineering 
in University College, London. He had also become a partner 
with Mr. H. C. Forde in an engineering firm in London, which 
business connection he kept up from 1861 to 1868. He held the 
appointment at Gower-street for three years only, resigning it 
on his election to the similar chair in Edinburgh University. 
This chair was then—1868—newly founded by help of the munifi- 
cence of Sir Davj¢d Baxter, of Dundee. It has been worthily occu- 
pied by Professor Jenkin since then until his death. He had free 
scope to develope his own school of engineering, untrammelled 
by traditions or restrictions handed down from predecessors. 
Thoroughly acquainted as he was with both the practical details 
and the scientific principles of actual work, he recognised the 
real needs of professional training, and adopted a method of 
teaching that was thoroughly original and well calculated to 
direct the students’ observation to the imperative influence of 
ever varying practical circumstances on the problems of design. 
He held up to well-deserved ridicule those pseudo-engineers 
who think it scientific to pretend by long arrays of decimal 
figures to an accuracy which be not really exist in the very nature 
of their calculations. He avoided the pernicious formality, the 
book pedantry, the copy-making narrow-mindednessof South Ken- 
singtonism, He taught that books were reservoirs of information 
from which nothing useful can be fished out except by the help 
of intelligence wherewith the reader must discriminate for him- 
self the good from the bad. Especially he declined to crush 
out the intellect from his pupils by overloading their memories 
by an all too heavy load of formule, He never despised the 
utility of formule, but he maintained that their proper place 
was in the reference note-book, not in the memory. His class 
examinations were conducted in accordance with this principle. 
Each student was allowed to bring with him into the examina- 
tion-room as many books, printed or manuscript, as he liked, 
with full liberty to refer to them as much as he chose. No 
student, however, was allowed to borrow from another 
during the examination any book whatever ; each must depend 
entirely on the resources he had chosen to provide himself with. 
It is hardly needful to say that many a student who came 
up panting under the load of a long armful of books went away 
from the examination without having succeeded in making any 
profitable use of a single one of them; having very possibly wasted 
much precious time in a fruitless search for what he ought to 
have been able to lay his finger on at a moment’s notice, or, 
perhaps, in copying out paragraphs totally irrelevant to the 
question at issue, and earning for him zero marks by affording 
easy and infallible proof of his want of comprehension. The 
“copying” from the printed text book could never fail to be 
detected at sight by the critical eye of the master. One of the 
secrets of the professor's success as a teacher was that he made 
a point of cultivating friendly relations between himself and 
his pupils. Many Saturdays were devoted to excursions to 
engineering works and factories, occasionally in somewhat distant 
parts of the country. Before starting on the excursion there 
would be a students’ breakfast party, at which Mrs. Jenkin 
would usually preside, and which was made enjoyable to even 
the “ gawkiest’’ of the race of student by her and her husband’s 
genial grace and good humour. It is a hard task to make a set 
of Scotch lads merry when under the eye of authority, and pre- 
sumably on their good behaviour. But the difficult problem 
was not unfrequently solved at that hospitable breakfast table. 

Again, Professor Jenkin took an interest in his pupils not 
only during the years in which they were in his college classes, 
but also throughout their after career; and there must be 
many of these who now look back with great gratitude to 
many acts of kindness they have received at his hands since 
they have entered on the struggle of practical life. Professor 
R. H. Smith, of Mason College, Birmingham, and Professor J. 
A. Ewing, of Dundee College, are among those who owe their 
college training to Professor Jenkin. He was made an LL.D. 
by Glasgow University in 1883. He acted as juror at several 
exhibitions, among them the Paris, 1878, and the Health Exhi- 
bition of 1884. 

With his professional enthusiasm he combined a great love of 
art, especially of dramatic art. At the conclusion of nearly 
every college session there was carried out in his house a short 
series of private theatricals. These were got up with immense 
care and labour and at no little expense, and the acting on this 
private e was so genuinely good that these réwnions came to 
be famous in Edinburgh society, and to be looked forward to as 
one of the best treats of the season. The mechanical genius of 
the host had contrived that the end wall of his dining-room 
should be almost wholly removable, although nothing suspicious 
could be detected about this apparently solid wall when the 
room was being devoted to its ordinary uses. When thrown 
down, this partition discovered an ample stage behind it. Two 
other rooms in his house it may not be indiscreet to mention 
here. The one was his study, packed on every side with books 
and instruments, and next to it a small workshop, well equipped 
with tools, and in which his son has built very creditable “ real 
live” boilers and engines under the personal superintendence of 
his father. The extraordinary versatility and agility of his mind 
is well illustrated by the fact that once in the middle of 
one of these dramatic performances before a large and fashion- 
able audience, when it happened to be the writer’s duty to warn 
him that his cue was approaching and that in a minute or two 
he would be “ wanted” on the stage, he was found in his study 
in theatrical costume rapidly correcting proof sheets of his book on 
“Magnetism and Electricity.” Among other amusing talents he 
ates to his last days the power of speaking fluently in very 

road Scotch with a Lowland intonation, the exactitude of 
which could only be fully appreciated by a thorough-bred native. 

Of his literary and scientific work the “Text-book on Elec- 
tricity and Magnetism” has already been mentioned and still 
remains a standard book for students, having reached a seventh 
edition, and having been translated into other European 
languages, The treatise on bridges in the new “ Encyclopedia 
Britannica” is from his pen. He did a great deal of the work 
of the Committee of the British Association that arr and 
obtained the general adoption of the present system of electrical 
units. He carried out an interesting series of experiments upon 
the variation of coefficient of friction with velocity in journal 
friction. He was appointed secretary of this committee and 





wrote most of their reports, Last year he gave q valuable lec: 











ture on “ Gas and Caloric Engines,” to the Institution of Civil 
Engineers. He also at various times delivered lectures on 
engineering and technical education, and on sanitation and 
health, which attracted much attention. The critical acumen 
of these ine articles has received very marked acknow- 
ledgment by the various authors—Darwin, Mathews, Duncan, 
Prof. Munro—under review, who in subsequent editions referred 
gratefully to the value of these criticisms. In one case, and 
that on a medical subject utterly disconnected with engineering, 
the critical article from his pen was reprinted in extenso in 
future editions of the book. Other subjects of review were 
“Trade Unions,” “Incidence of Taxes,” “Antique Greek Dress,” 
a proposed “School of Dramatic Art.” 

In conjunction with Mr. J. A. Ewing, he made a most 
important and extensive series of phonographic investigations 
into the nature of the various sounds used in speech by the 
human voice, the actual sound vibrations of the air being auto- 
graphically reproduced in ail their intricacy and with the most 
beautiful distinctness in curves drawn on paper. In 1877 he 
started the Sanitary Protection Association of Edinburgh, and 
from this parent society similar associations have been born 
and nourished under his fostering care in London, Glasgow, 
Dundee, and elsewhere, very greatly to the improvement of the 
sanitary condition of these towns. For some years past he has 
been engaged in developing the system of electrical transport or 
haulage which he has christened telpherage. He frequently con- 
tributed critical articles to the quarterly and monthly 
periodicals on the most varied subjects, from the “ Origin 
of Species” to “The Equation to the Law of Supply and 
Demand,” which latter law he endeavoured to illustrate 
by his favourite graphic methods. He took an early 
and very considerable part in introducing the now common 
graphic methods of calculating stresses in bridge and 
roof work. On this subject he read a valuable paper in 1870 
before the Edinburgh Royal Society, and his studies in this direc- 
tion led him to propose a bridge design, free of flexibility, in which 
all important members were in tension. In other papers in 1877 
and 1878, before the same society, he extended the graphic method 
to the calculation of the forces through moving machines. 
These latter papers show the greatest intellectual ingenuity 
applied in the most useful possible direction, and they are 
also of very especial importance, in our opinion, because 
they contain the first indication that occurs in literature 
of the complete and scientific definition of a machine as distin- 
guished from a mechanism, the credit of elucidating with 
completeness the nature of which latter probably belongs to 
Reuleaux. 

In 1859 he married Ann, daughter of Alfred Austin, C.B. 
His wife and three sons survive him. Two of these sons have 
already taken distinguished places at Cambridge, and one of 
them rendered his’ father valuable and substantial service in 
developing the “ nest gearing” of the telpher locomotives. 

In recent years one of the most important inventions of the 
late Professor Jenkin, and one to which he devoted a great deal 
of thought and attention, was “telpherage,” a system, as is now 
generally understood, for the transport of goods or passengers 
by electricity. So far the principle has only been applied to 
the conveyance of goods, His first patent for this purpose was 
taken out in April, 1882. In a telpher line strained cables or 
conductors are used, which serve both to convey the electric 
energy and to support the load, which is hung from wheels 
running on the conductors. This road is cut up into sections 
of equal length, supported on posts with crossheads. At each 
post or support the electric continuity is broken, and the 
sections are insulated from each other and from the earth. 
In this first form the sections were electrically coupled together 
by movable coupling pieces. The loads are connected together 
in trains made up to the length of a section of the conductor, 
and a train passing any of the coupling pieces moves it out of 
action, and the current then passes from the rail in front of the 
train through a conductor along the train, the electro-motor of 
the locomotive being included in the circuit, to the trailing 
wheel, and thence to the hind rail. In this patent was also 
included a method of governing the train, and an automatic 
means of preventing any train from overtaking the one ahead 
of it. A little later in the same year improvements were made 
in the method of controlling the speed of the trains and pre- 
venting collisions. 

During the year 1883 two experimental telpher lines were 
erected on the estate of Mr. M. R. Pryor, at Weston, iv Herts, 
and upon these various kinds of locomotives were tried, and 
also various arrangements of the electrical connections. Four 
different types of locomotives were devised before a really satis- 
factory form was produced, and by the end of the year a 
number of smaller, though important, details were much im- 
proved, and the difficulties in the way of properly supporting 
and insulating the sections of the line were overcome. Early in 
1884 the inventor patented some further improvements in loco- 
motives, and the form then arrived at gave excellent results 
in practical work. Besides the method of electrical connections 
already mentioned, an arrangement of double path was patented 
early in 1884, In this a “ jockey ” or a light truck was used to 
make contact on the second wire or rod. 

The next step in the development of the system was a very 
good one, and removed all moving parts and switches from the 
line by an ingenious arrangement of the electrical connections, 
This is called the cross-over system, as there are cross-over 
wires at each head which connect the alternate spans on 
either side with the intermediate spans on the opposite side, so 
giving alternating positive and negative sections in the track. 
This arrangement was the one adopted at Weston, and 
proved perfectly successful. The trains are supplied with 
current by this means in a most simple, yet effective, way. 
Each train is made up to a length a trifle greater than a section, 
the extra piece enabling it to bridge over from one span to the 
next, between which is placed a small “dead piece,” which is 
not included in the circuit. The current enters from the one 
span into the train, passing through the motor and into the 
second span, as before explained. 

This last arrangement lends itself readily to the addition of 
an exceedingly ingenious system of automatic blocking, which 
prevents the apyparey of a collision. In this blocking 
apparatus, which is very simple, there is only one small moving 
part, and that has not to be touched by the train. It was tried 
with great success on the Weston line, proving perfectly 
efficient. Towards the end of 1884 the system was considered 
to be worked out to a point when it could be confidently offered 
to the public for general use. It was, however, naturally some 
little time before it was taken up for practical use, but the first 
line is now being erected at Glynde, in Sussex. This line is to 
be one mile long, and capable of delivering 150 tons of clay per 
week into railway trucks at Glynde Station. The clay is to be 
thence taken to Newhaven to be converted into Portland 
cement in the works of the Sussex Portland Cement Company 
for which the line is being erected, and which has agreed to 
take it over if it proves satisfactory after some months of 
actual use 
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THE INVENTIONS EXHIBITION—MARSDEN’S STONE BREAKERS. 


Tue stone breaker illustrated 
by the accompanying engraving 
is a new type of the well-known 
machine made by Mr. H. R. 
Marsden, Leeds, by whom it is, 
with another machine, exhibited. 
It is worked in the usual wa 
by a pulley Q upon a ss 
instead of an excentric shaft. 
Upon this shaft F a connecting- 
rod G is attached, and at the 
other lower end of the connect- 
ing-rod is a steel lever, the other 
end of which is pivotted to the 
main frame. As the connecting- 
rod moves up and down it 
actuates the lever H in such a 
manner that the toggles J and 
K give the necessary motion to 
the swinging jaw D for break- 
ing or crushing the material 
under treatment. A feature of 
this machine is the false back B, 
which is planed and fixed to 
the frame A itself, against which 
the three fixed jaw faces, C,, C., 
C;, bend, thus avoiding any 
destructive abrasion between 
metal surfaces, and providing a 
means of renewing these faces or 
reversing their position in a 
few minutes without the use of 
white metal for running up. 
These faces are fitted with sur- 
face strips on the backs, so that 
a dead bearing is easily obtained. 
The swinging jaw D is planed, 
and the wearing faces C, C, of 
this are fitted in the same 
manner as the others. A posi- 
tivedrawback motion is imparted 
to the swing jem — entirely 
———_ wi e old steel 
embedded india-rubber spring. 
The frictional parts in this 
machine have been reduced, and 
the crank shaft F has been 
lessened lin. in diameter in 
a medium size machine. The 
new arrangement of the parts 
has relieved the machine of 
much of the strain, and the 
disposition of the lever has, we 
are informed, greatly reduced 
the power required. The 
whole of the shafts and axles 
are made of hammered steel ; 
the bearings are fitted with brass 
brushes, and the toggle cushions 
U and V are all of crucible 
cast steel. An advantage 
claimed for this machine is that 
by altering the position of the 
teeth of the front toggle J up or 
down upon the cushion V of 
the lever, the motion or length 
of stroke of the jaw can be in- 
creased or decreased, and the 
size of the product thus regu- 

. The motion obtained by 
the use of thistoothed toggle and 
lever cushion givesan interrupted 
movement to the jaw, which is 
said to make it suit any kind of 
material, and to prevent clog- 
ging. Fora certain portion of 
the revolution of the fiy-wheels 
P the jaw is stationary ; the 
result is a sudden blow by the 
jaw upon the material, and for 
this reason the maker calls it the 
hand hammer action machine. 
The result is an excellent sample 
of road metal, and much less 
waste in chippings. The City of 
Dublin road contractors assert 
that the new machine takes 40 
per cent. less power to drive 
than either of four other ma- 
chines they had in use; that 
the waste of chippings is 30 to 40 
per cent. less, and that the 
sample of the broken macadam 
is superior to that broken by 
hand. ‘They also say that their 
4-H.P. engine drives one of the 
new 15in. by 8in. machines at 
250 revolutions per minute, 
and breaks 6 tons of the hardest 
diorite whinstone per hour. 

The other machine exhibited 
is a large crusher or pulveriser 
for reducing material of any 
degree of hardness to a small 
size. It follows in principle 
the Blake-Marsden crusher, but 
this machine will not allow the 
material to pass until it is of the 
fineness required. The connect- 
ing rod F, which is attached to 
the end of the lever C, is actu- 
ated by a crank shaft P'; the 
lever is pivotted at D, and to 
the head of the grinding jaw B. 
The connecting rod lifts the end 
of the lever, which causes the 


CONRADIS TRAM-CAR 
GUARD AND RAIL 
CLEANER. 

In the South Gallery, North 

Court, Inventions Exhlbition, a 

modelisshown by Mr. H. Conradi 

of an attachment for tram-cars 
and tramway engines for re- 
moving people from tramways, 
ins' of running over them. 

The model also shows an attach- 

ment for tram-cars by which 

the driver is enabled to clear 
the rail grooves when necessary. 

Our engravings, page 485, illus- 

trate these. In devising the 

guard, two conditions, one in 
direct oppogition to the other, 
had to be observed. The one 
was to place’the guard as near 
as possible to the rails, to 
ensure, as far as is practically 
possible, the safety of limbs and 
lives of persons fallen on the 
ground; the other, to keep the 
guard high enough from the 
ground to prevent it becoming 

a rail or road sweeper, From 

experiment with a stationary 

elastic guard, Mr. Conradi was 
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MARSDEN’S STONE CRUSHER, ELEVATOR, AND SCREEN. 


grinding jaw to have a forward and downward motion of great | of the machine and is again operated upon with the regular 


power upon the material in the mouth between the jaw faces H 
and G. The material operated upon falls into an elevator at the 
side, which conveys it to # polygonal screen fixed over the ma- 
chine, covered with gauze of a mesh according with the fineness 
of product required. That which is not fine enough passes out 


at the end of the screen through a small shoot Linto the mouth | 


feed. The material in a great measure operates upon itself, 
thus to some extent avoiding the excessive wear in pulverising. 
The machine may, however, be worked dry. The new arrange- 
ments have improved these well-known machines, though the 
fact that about six thousand of them are in use would make 
it appear that improvements were not much called for. 


led to devise the movable guard 
illustrated. It is arranged in 
two ways—either to be rapidly 
lowered and lifted, or to dis- 
engage itself and drop to the 
ground instantaneously. The 
elastic cushion or buffer consists 
of a series of springs, arranged 
on the principle of elastic mat- 

and covered with india- 
rubber or other material, to pre- 
vent injury to any person when 
touched and shifted aside by 
the guard. The shape bears 
some resemblance to the Ameri- 
can cow-catcher of locomotives. 
The right-hand side of the 
longitudinal sectional elevation 
of the plan, and of the cross 
section of the accompanying 
engravings, shows the lowering 
and lifting gear; the guard 
sliding up and down in its 
slotted hangers fixed to the 
frame. The pitch of the screw 
and corresponding nut are made 
sufficiently large to traverse the 
space of 3in. to 4in., by either 
half or one revolution. This 
arrangement has the advantage 
of being simple and not expen- 
sive, This arrangement would 
meet most requirements, but 
sometimes a person so suddenly 
appears before a car and is 
knocked down, that a driver 
would have no time to lower 
the cowcatcher apparatus. To 
cope with such emergencies 
the automatic arrangement, as 
represented on the left-hand 
side of the engravings, has been 
devised. The lowering and 
lifting arrangement is applied as 
before. The difference, how- 
ever, is, that in the present 
case the big nut moves up and 
down, instead of being station- 
ary. It carries at its right and 
left a small shaft, upon which 
hooks A, carrying the guard, 
engage. As soon as a body 
touches the elastic projectors or 
feelers of the guard placed above 
the rails, the horizontal draw- 
bar is pushed forward, By 
means of the connecting rods, 
the vertical levers fixed to it, 
and carrying the shaft with 
the hooks, move also forward, 
and consequently disengage the 
hooks from their seat. The 
consequence is that the guard 
being deprived of its bearings 
slides instantaneously along 
its slotted hangers down to 
the ground, and thus prevents 
any approach of the body to 
the wheels of the engine or 
car. As soon as the danger 
has passed away the large nut 
B, with its shaft, which forms 
the bearing of the hooks, is 
lowered, and the hooks, in 
consequence of their inclined 
position, automatically attach 
themselves on to the shafts 
again. They are drawn in 
position by means of the 
springs at the bottom of the 
vertical levers. These levers 
are fixed at their ends to 
the guard and swivel round 
their pivot. The hooks being 
seated, the guard is again 
lifted. The rail cleaner already 
referred to is shown in the centre of the longitudinal 
sectional elevation, and placed between the wheels so as to 
keep the scrapers D out of reach of any person, in case of accident. 
The central main spring provides for the up-and-down motion 
of the car, as do also to some extent the small leaf springs 
between the plates. The latter, however, help the scrapers 
mainly to slide over immovable objects in the groove, as stones 
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hammered in or bad rail joints. Each car is thus enabled to 
clear its own track. When the grooves have been sufficiently 
cleaned the scrapers are lifted out of the grooves by means of 
the lever F and chain connection. All operations are carried 



































| out from the platform at the driver's or conductor's stand. The 

| apparatus may, of course, be arranged according to the require- 

| ments of the different rolling stock in use, but the general fea- 
tures would remain as here illustrated. 








KALASHNIKOFFS VERTICAL BOILER. 
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Appnication for provisional » coms 0 has lately been made 


by and granted to Mr. E. C. Froom for a new and improved 
vertical boiler, the invention of Mr. V. J. Kalashnikoff, engineer- 
in-chief at the shipbuilding yards and works of Messrs, Kourba- 
toff, in Nijni Novgorod, Russia, The inventor enumerates many 
new points in this boiler, some of which claim attention. The 
wet poirt is that, by the arrangement of the vertical tubes 
ike inverted syphons, the circulation of the water is so rapid 
and continuous that (1) steam is very rapidly generated ; (2) the 
amount of fuel consumed per horse-power is very small ; (3) no 
sediment can be deposited in the tubes, This latter poin has 
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been established beyond a doubt, as Mr. Kalashnikoff has had 
an experimental boiler in use for two years in Nijni Novgorod, 
and sometimes he had to use water with large quantities of 
lime in it. At the end of the two years not a trace of the lime 
nor any kind of incrustation was apparent in the tubes. 
Another point to be noticed is that by having manholes at 
f and i, and having movable plates at k and ¢, ¢,, all parts of 
the boiler are easily accessible. The inventor lays stress on his 
advice to have the ash-pit dug of a sufficient depth to enable the 
tubes to be taken out through the fire-box into the ashpit with- 
out there being any necessity for removing‘the boiler. This 





boiler occupies very little space in proportion to its horse-power, 
and is therefore very suitable a use in confined spaces. 

A peculiarity to be noted is arrangement of the spaces at 
ee, where all deposit collects in the form of mud. Doors are 
provided at ¢ ¢ to clear away this mud, but even if this be not 
done, itmakes no difference to the heating capabilities of the boiler, 
as the work of heating the water is of course mainly done by the 
tubes. The arrangement of the tubes in the manner shown in 
Figs. 1 and 2 is the means of producing a very rapid circulation. 
of water in the direction of the arrows ; this rapid circulation 
prevents any incrustation in the tubes. On other hand, 
the water in the parts ¢, c, ¢ and e, being comparatively still, 
any sediment in the water can fall to the bottom, whence, as 
above stated, it can be cleared away by means of the doors. 
Any fuel can be used, from sawdust to coal. The experimental 
boiler above mentioned, and of which we give the drawin 
above, is of 20-H.P. nominal. It has been tested with a 20-H.P. 
high-pressure engine. It has 220 square feet of heating surface, 
and has driven the engine easily without priming. . The fuel 
used is sawdust, and other waste from a saw mill. Several 
boilers of this type are in course of construction in Nijni 
Novgorod. 








STERNE’S COMPOUND BUFFER AND DRAW 
SPRING. 


THE annexed engravings illustrate in section a new form of 
spring specially designed for buffer and draw spring uses, and is 
a very ingenious combination of rubber and steel. It consists 
of a rubber block encircled by a corrugated steel belt, over- 
lapping at the ends, a combination from which excellent results 
have been obtained ; the resistance of the rubber is i 





about fivefold, while the smooth action of the rubber is 
retained. The effect of the resistance of the belt increases as 
the rubber approaches the weakest point thus practically 
equalising the resistance throughout the entire range of the 
spring. There is practically no frictional movement of the 





rubber within the expanding ring, and the support thus given 
to the rubber, without tidientalndes the = and tear on 
the most perishable part of the spring. The weight of the 
rubber employed in this spring is very much less than in any 
other previous form of the same power, and consequently 





renewal is attended with proportionately less expense. The 
corrugated steel belt being expanded by a uniformly distributed 
pressure is very durable, and hence the spring, which is made 
by Messrs. L. Sterne and Co., Glasgow, is offered specially for 
buffer and draw springs for heavy mineral traffic, and for 
passenger vehicles fitted with continuous brakes. 








SoutH KENSINGTON MuskvuM.—Visitors during the week ending 
June 13th, 1885:—On'Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8472; mercantile marine, Indian 
section, and other collections, 2669. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1840; 
mercantile marine, Indian section, and other collections, 157. 
Total, 13,138. Average of co mding week in former years, 





16,115, ‘Total from the opening of the Museum, 24,083,610. 
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LETTERS TO THE EDITOR. 
Se eee 





THE LAWS OF MOTION. 


Srr,—In “ @, 11.’s” last letter he shows, I think, that he has 
misunderstood my criticism of his words ‘‘ Gravity exerts no push 
upon a body falling freely in vacuo;” and as I should very much 
regret that so pleasant a dence should terminate in a 
misunderstanding, I have been induced to write yet again. Since 
—- attentively “‘. I1.’s” letter I am more than ever impressed 
with the necessity for accuracy in the use of terms, and in di 
with him I ought, I think, to have been more guarded in my use 
the words “‘ Push ” and ‘‘ Pull.” Except in the sense of describing 
direction of motion, I do not think they should be used to express 
the action of a single, i Force a a body, because, 
almost unavoidably, they suggest the idea of resistance. Now, I 
think we are all agreed on one point, namely, that a body cannot 

When, therefore. I spoke of the Pull of gravity body 

en, therefore, the vity u a 
falling freely, I meant only to describe the directica of its motion 
towards the centre of gravity. Not omngy Ae suggest tha’ 
gravity had any difficulty in bringing it down. ~ such was my 
meaning, is indeed clear, I think, from the latter part of the sen- 
tence “ one unresisted Force is acting upon it.” Then again, 
“*, II.’s” definition of Force as Effort seems to me too narrow and 
limited. From my point of view there is no Effort unless one Force 
is resisted by another ; this follows, indeed, from the statement 
that a body cannot of itself resist any Force which is impressed 
upon it. Effort or strain seems to me to be only one sign, 
one measure of Force, just as motion is another. I feel I 
must apologise to “@. 1.” for not having made this 
objection before, but throughout this controversy cases in 
which the idea of two eoies bodies was involved have been so 
constantly dealt with, that the inadequacy of the word Effort to 
express the whole meaning of Force did not occur tome. Now 
that I have stated this objection, I would ask leave, even at the 
risk of being thought troublesome, to return to the original ques- 
tion of Action and Reaction, that once again I may try to account 


more ly to “‘. 11.” for my belief that the Forces of i 
a_i yet that Motion shall ensue. To go 
back to our much neg! i horse 4 


Gravity operates upon the cart exactly in ion to the 
influence of the horse; in short, that the it of a body is 
always readjusting itself to correspond to the Force impressed w 


pon 
it ; whereas, cee gt epee of view, gravity has a fixed action, which 
determines, indeed, the amount of the strain or effort experienced 
by the horse, but which has nothing on earth to do with any 
surplus Force he may possess. I cannot help feeling that the 
mistake is often made of reasoning as though the Force put out 
by the horse were solely directed against, and ily in pro- 
portion to, that exercised by Gravi! Be pa the cart. It may only 
equal Gravity, or it may be a great more than Gravity, but, at 
any rate, it surely a separate and quite independent existence, 
and can only oppose Gravity to the extent to which Gravity opposes 
it. A simple illustration will make this clear. Let us suppose that 
vity, I won’t say pulls, but imparts to the cart a force of 
go while the possesses a force of 2 tons; then 
Gravity pulls against the horse with a force of 1 ton, and the horse 
likewise pulls against Gravity with a force of 1 ton. The horse now 
has a force of 1 ton at his di which he can transmit to the 
cart without resistance, for, the pull of Gravity being neutralised, 
the cart is as much without weight, and can no more oppose the 
horse’s action than if Gravity did not exist. The equivalent of 
this imparted Force is, I contend, shown in the cart’s motion. 
What the horse has lost the cart has gained. Once set in motion, 
so long as the horse or anything else continues to neutralise the 
force of Gravity, and as long as no other force opposes it, 
the cart will continue in motion with isely the same 
capacity for doing work as that with which it started. It 
cannot, indeed, stop, unless agent by some other body, or 
unless the horse ceases to neutralise the drag-back of gravity; and 
on the other hand, its momentum can only be increased ei 
the horse putting forth greater force, or by some other horse, or a 
mule or steam engine, coming to help him. This is all I meant 
hen od in my first aay I 4 —_ oy th motion st ore at 
weight equalled the force put e horse. But if ‘‘¢, 1.” 
objects to consider the motion of the cart as part of the Reaction, 
may I be allowed to for his consideration that even this 
objection does not invali the theory that Force can cause 
motion, because I am assuming that the 1-ton force with which the 
cart is moving is unopposed by the force of any other body; and 
as Newton’s third law always su two i ies, it 
might very a: | be argued that the unresisted force of the cart 
—. i furnis' = example 4 eBoy a at all. a it 
ight meees ¢ gravity and the horse having mutually neu- 
tralised other’s force, the Action and Reaction in this A 
ticular case was completed, and that no fresh instance of the law 
hone ama cart’s force was resisted by that of some 
other body. 

I must apie for the length of this letter, as well as for the 
very homely and unscientific language in which it is expressed, but 
I have tried to be clear, even at the expense of elegance. Very 
likely ‘‘@. 11.” will tell me that even now I have given him no 
Pp that Force causes Motion, but I must tu quoque and say that 
neither can he prove that motion is the cause of Force. It is, 
indeed, impossible to absolutely prove the truth of either theory, 
but I confess, and I hope ‘‘, II.” will excuse me for saying again, 
that my hy esis seems to me to be quite as logical, to contain 
as few f ies, and to account as satisfactorily for all the 
phenomena concerned as his own more original one. 

June 17th. A Girton GIRL. 

Srz,—I will endeavour to reply very briefly to Dr. Lodge’s last 
letter. He states that all forces are balanced. The effect of 





Ree 
nothing. I ask Dr. Lodge if this be so, why does a stone fall? 
sero telling me why it falls, he says that I am “‘ confounding 
rest with equilibrium.” I entirely fail to see the connection 
between this statement and my question. Furthermore, I am 
entirely unconscious of the mental process in question. I have, I 
honestly confess, not the least inkling of what Dr. Lodge means 
i r statement. 


by this oracula 

He states that “‘ the example chosen by ‘¢. H.’ about the tug-of- 
war happened to be an awkward one for him, so he silently 
abandons it.” I will come to this tly. 

- 4 = re “a Tl.’ — e case of a falling + ay stating 
with truth that the stone es up—reacts—against the gravita- 
tion medium just as iol an the gravitation medium pushes it 
down. . . . There is only one force acting on the stone, viz., 
the push of the gravitation medium, and so of course it falls, being, 
in fact, pushed down.” Permit me to call particular attention to 
the words I have italicised. They are a flat contradiction of Dr. 
Lodge’s own dictum that an un force cannot exist, which 
means, of course, that there is no such thing in nature as an iso- 
lated force. If Dr. Lodge does not hold to this—if he now believes in 
the existence ofsingle forces—there is, of course, no more to be said; 
there is 2 fundamental difference between us which cannot be 
bridgedover. It gets rid at one stroke of all Dr. Lodge’s difficulties 
—much as a heap of sand disposes of an ostrich’s mental troubles 
in times of bodily peril. 
however, we go back a little and take the previous statement 

icting that I have italicised—that th 


stone 
against gravity just as much as ay sues in ee 


on it, we 


t} and I 


ther by | I have no objection to oblige him. 





if not certainly, due to the rigidity of the stone; and here I beg to 
Dr, to prove that I have ever at any time said 


“that motion is incompetent to produce strain.” This is precisely | im 


what I have not said. The third definition I laid down in ~ 
letter of March 30th, published in THz ENGINEER of April 3rd, 
pose 270, first column, is that Motion is a Cause of Force. b) 

. Lodge has read that letter with any care. May I venture 


again to Dr. Lodge’s letter—he has mixed up so 

things that I cannot help going backwards and forwards 

—I this passage: ‘‘ If‘. TI.’ holds the view that all energy 

may ultimately be found to be in its essence kinetic—in other 

words, that elasticity is possibly a mode of motion—then I would 

say e idea is not new or pecu an i 

that the idea i t liar to him, d that it 

i likely true, although not yet verified.” If I held 

view! Why, this is the thing that I have maintained 

first. I have always held that motion is en ee 

asked Dr. Lodge to try writing ‘‘ conservation of motion” for 

“conservation of energy,” &c., long ago, and his reply was— 

see THE ENGINEER for — 15th—“I am unable to accede to 

Tl.’s’ request that I would write motion instead of energy in 

all equations for the future, because the word motion either means 
me + 2 m 


the case, we have balanced pulls*and pushes accompanied by 
pation, Stach Dr. Lodge and Professor Hudson maintain to be 
erhaps Dr. Lodge would have done better to have stuck to the 
stone and gravity problem, 

It seems to me that the crucial point has now been reached. I 
or 6 understand at last that Dr. Lodge attributes motion in all cases 
to the operation of an unbalanced push. That, in a word, only one 
force operates on the body put in motion. This is, I believe, flatly 
op to all truth. Toone point I cannot at all re Dr. Lodge 
to address himself. He will not say why force should be necessary 
to cause motion. Does he know? If so, why will he not enlighten 
my ignorance? We know that matter is entirely incapable of 
resisting being put in motion. The stress set up between the 
pusher and the pushed is measured for equal masses entirely by 
time, and by no else, Is it because time exists that force is 
requisite where motion is transferred? It is at all events certain 
that matter does not in itself require any push to put it in motion, 
because, as Dr, Lodge has shown, it is, per sc, quite incapable of 
offering any resistance. 

One word more. I never said that ‘‘ gravity had ceased to act 
on a falling stone.” I did say that it is impossible to detect the 





particular, or else it is understood to mean » 
already see very clearly what would come of it—viz., a 
” Has he forgotten this? If Dr. e thinks it 
worth while to reply to my letters, surely it is worth his while to 
read them with so much attention as will prevent him from mis- 
ting my views to your readers. I have never claimed that 
what I put forward was new, or originated with me. It is old 
Indian philosophy. It is, in certain respects, as old as Pythagoras. 
I do not suppose that Mr. Romanes—a sentence from whose Rede 
lecture I quoted for Dr. not long since—ever heard of 
“*®, TI.” when he said that “nothing can produce motion but 
motion” before a critical Cambridge audience. Long before 
I wrote on the subject Professor Tait expunged the word force 
in any commonly received sense from his vocabulary. Dr. Lodge 
must be well aware that my views are only those of some of 
the most advanced thinkers of the day. They represent a special 
school of thought, just as his views represent another school of 
thought. I can cite dozens of other authorities on my side. 
Clerk-Maxwell, for example, would not admit that force was a 
cause of motion. He cautiously held it to be a cause of change of 
motion—quite a different thing. The late Mr. Napier held that 
all forces affecting any a always ced ; 80, pace Dr. 
,» did Newton. Dr. ge knows that I only put forward 
weakly and imperfectly the opinions of men—intellectual giants— 
beside whom 1 am a pigmy. I lay claim to no originality in this 
matter of motion being the sole cause of motion. 

I have said nothing about elasticity hitherto in order to avoid 
complicating the issues between us, but I think it is not at alla 
bad working hypothesis that the phenomena of elasticity are due 
to the tilting of the axes of vortices, and so a mode of motion. 
If, for example, we take a long flexible bar and mount on it a 
series of fly-wheels as in the diagram—Fig. 1—where the cross lines 
are the edges of the wheels 
—set these in rapid rota- 
tion, and then attempt to 
bend the rod into some 
such form as Fig. 2, many 


Fic lt 


pr 


phenomena of elasticity can be beautif reproduced within 
certain limits, due, of course, to the imperfections of the appa- 
ratus. I have had no opportunity as yet of trying the ex ent. 
Indeed, so far as I know such an experimental proof of the theory 


is now for the first time. Of course, such an explana- 
tion of elasti oy barely 
feasible unless . Lodge's 
own pe ge to which I 
have a y referred, con- 
cerning the vortex constitution 
of matter, is true, which I 
think it possibly is. I see some 
difficulties about it, but to these this is not the place to refer. As 
to my declining to adopt Mr. Lousley’s solution of a difficulty, I did 
nothing of the kind; I said I did not understand him, that is all. 

As Dr. Lodge prefers the tug-of-war to the falling-stone question 
Let me re-state the case. Two 
or more men at opposite ends of a rope. Dr. Lodge admits 
that the pulls on the two ends of the rope are equal, that, in fact, 
we have two forces ; and to get over the difficulty that 
the boys at one end of the rope pull the other boys after them, 
although the pull and the resistance are equal, he says that the 
ground pushes the winning boys forward more ully than it 
pushes the losing boys back, or in the ite direction. 

My contention is that the rope is a tie, and the ground between 
the is a strut, and the stress in the rope and the stress in the 

are equal and opposite. That is to say, the rope is in ten- 

sion and the ground in compression, and we have four points of 
action, namely, the two ends of the rope and the two ends of the 
ground; and the pull on the rope cannot be greater or less than 
the compression on the ground, because one is due to and measured 
by the other. If Dr. Lodge is right, then a man ought to be able 
to lift himself by ing i ing up the handle. 


Fic 2 


ee Sait Se 7 ee ee ae Soe they — 
against er. . Lodge not try an experiment for 
himself. He writes (see THE ENGINEER for May 29th):—‘‘ Con- 
cerning the tug of war carried out on a movable plank, ‘®. II,’ 
does not commit himself as to what would happen in this case ; I 
suppose he thinks he knows, but I doubt it. The experiment 
would serve to confirm my explanation, if explanation were neces- 
sary. The free plank, not — able to have two unequal forces 
applied to it without motion, will of course move forward direct] 
the strong young man overpowers the weak young man, and wi 
fly from under their feet.” Dr. Lodge must have a very poor 

inion of the estimate I have formed of his—Dr. Lodge’s—powers 

argument if he fancies that I made a leap in the dark when I put 
the question I did. 

Here are the facts. I mounted a plank on wheels, and I put 


= of 7. one much older — — . other, - 
e inst each other. e strong the 
woot seer hed the Mg but the plank did not move. It rocked a 


little on its wheels as the boys 
end-long motion. 

To make the test more delicate, I next put the plank on rollers 
6in. high, on a very smooth floor. The longitudinal equilibrium of 
the plank was much less than that of a pair of roller skates. 
Again the boys got on the plank, and the tug of war was repro- 
duced, not once or twice, but a dozen times, varied in every way I 
could invent, the boys being changed end for end, the plank placed 
in various positions, the rollers shifted, &c. The result was always 
the same. So long as the boys kept their feet on the plank steadily, 
80 ye did not move, and one boy ae the other along 
it. e on opposite ends were the same, and were 
measured by the pull in the rope between the boys. 

I used the same materials to test the cart-and-horse question. 
Professor Hudson says that the cart because the ground 

hes the horse forward with more force than it 


» but there was not any 


. Imade one of my boys play the part of cart by si down 
on the plank, while the Glee tock lnon ty the es drew 


him along the plank. Still the plank did not move. This experi- 
ment I also varied in different ways. Care must be taken, of 
course, that the standing boy does not lift the sitting —that is 
to say, the pull must be reasonably horizontal, as in the of 

This experiment has demonstrated, in the first place, that 
i that one boy could shoot 


es the cart | masted 





being ' 80ft. and 


lest evidence of weight in a stone so falling, or the least trace 
of push due to gravity. I regret that Dr. Lodge should regard 
this as absurd, because it to be true. ' 

Dr. takes credit to himself for straining points to agree 
with me. is I cannot allow fora moment. Weare both honestly 
in search of the truth. If I have written truth, then I havea 
right to Dr. Lodge’s admissions that I have done so. If I have 
written what is not true, Dr. Lodge is false to his own conscience 
if he strains ts to admit that Iam right whenIam not. He 
must not concessions which involve scientific fallacies even 
to please such a man as Sir William Thomson, much less such an 
unknown quantity as ; . TI, 

June 16th, 





CAISSON WORK IN A CANAL. 

oa ae the of some works of which I had charge 
several 2in. bolts had to be put through a wall, forming the side of 
a canal, at a depth of about 10ft. below the water-line. Thinkin 

t an account of the way in which this was done might be o! 
interest to others, I send the following description of the means 
and apparatus used :— 

The wall in question was built of concrete, with a facing of 
hammer-dressed Kentish ragstone coursed, forming a very uneven 
surface, as the stones were of large size, and in many cases the 
centre portion of the face of the stones projected as much as Gin. 
from the line of joints, the cement in which was, however, intact. 
The face of the wall being so uneven, it was necessary that it 
should be dressed off under the washers, in order that they should 
take a fair i The bolts and washers being then placed in 
position, the whole was then grouted solid with cement. To do 
this — and expeditiously, and at the same time not to inter- 
fere with the traffic on the canal, a caisson of special construction 
was used, consisting of a box with three sides and a bottom, the 
side next the wall being left open, which was lowered down to the 
required depth from the top of the wall. A water-tight joint being 
then made between the edges of the caisson and the wall, it was 
then pumped out, leaving that portion of the face of the wall dry 
where it was desired to fix the washers and bolts. The method of 
making a joint between the caisson and the wall was as follows :— 

As before stated, the caisson was similar to a box consisting of 
three sides and a bottom. Its dimensions were 4ft. by 3ft. by 11ft. 
deep, which was found to afford convenient room for the suction 
pipe of the pump and a man towork. It was lowered into position 
with the open side to the wall; the top of the caisson being open 
and above water, afforded a free for men and materials. 
It will be seen from the above that when the caisson was thus in 
position the edges of the bottom and sides rested inst the face 
of the wall. Round these edges a breadth of tarpaulin was nailed, 
extending outwards for a breadth of 4ft. all round and ying flat 

inst the face of the wall. A ,‘;in. chain was sewn on all round 

the outer edge of the tarpaulin to make it lie ‘‘ dead” against the 

and prevent it being curled up or washed away by the currents 
caused by the passing traffic in the canal. 

For pumping out the caisson a pulsometer was used capable of 
discharging 9000 gallons hour; the idea being that the current 
caused by pumping out the caisson would cause the tarpaulin to be 
drawn in tight against the , thus making a joint similar to 
that made by a limpit on the rocks of the seashore. On this being 
done, it was found that the current obtained by pumping was 
totally inadequate, as the tarpaulin resting no y on the higher 
portions of the face of the wall left considerable between it 
and the face of the wall at the joints, thus affording so large an 
area for the ingress of water that the current caused by the pump: 
was ically nil. On considering the matter it was seen that 
what was wanted was an instantaneous emptying of the caisson, 
when the rush of water would be so great as to carry the tarpaulin 
before it into the instertices between it—the tarpaulin—and 
the wall; but as this was impracticable, the same effect was 
produced in the opposite way—namely, by the instant filling 
of the caisson. To do this the open side of the caisson next the 
wall was boarded up watertight with the ~~ y= of the lower 
portion, where an opening was left measuring 4ft. by 3ft. To this 
opening a shutter was fitted, closing from the inside, and held in 

ition by a strut. The caisson, being now a water-tight box, was 
wered into position, and any leakage which had come in round 
the shutter having been pumped out, the strut supporting the 
shutter was knocked away, allowing it to fall inwards, leaving an 
~ ay | 4ft. by 3ft. for the water to rush in. The effect of this 
was that could be desired. The joint was instantaneously 
made, the caisson only filling up 7in. or 8in. The leakage was 
very slight, about 600 to 700 ons per hour, which was easily 
kept down by the pump. To break the joint when it was required 
to move the caisson to another part of the wall, the shutter was 
replaced from the inside; the space then left between the outside 





of the caisson and the wall filled up by leakage when the ulin 
floated off the face of the wall. The caisson was weighted sufli- 
cient to prevent it floating up when pumped out. A rock drill was 


used to bore the bolt holes, which were 2jin. in diameter, and were 
drilled the full length—6ft. 6in.—in forty minutes. 
Bow, June 9th. C, J. REYNOLDs. 





THE TOWER BRIDGE, 


S1r,—Since wis © you on the above subject I have been 
given to understand that the objections to the type of bridge as 
recommended by me are :—(1) The number of intermediate piers 
which would cause an obstruction to the river traffic. But I woul 
point out that collectively such piers would not occupy as much 
waterway as the two towers in Mr. Jones’ scheme. Besides, there 
would be no engineering difficulty in making the two side NB, 
say, 260ft., and reducing the number of river piers to three. 
(2) The difficulty of keeping the shipping clear of the moving part 
of the bridge while it was swinging horizontally. With proper 
management this difficulty might be avoided. The up and down 
traffic would pass through separate openings, and the bridge would 
always swing away from an approaching vessel. A penalty for 
obstructing the opening of the bridge would cause captains of 
vessels not passing through to keep clear of the 110ft. 
quadrant on each side. 

That Mr. Jones’ scheme has been designed by an architect is 


clear, for no engi would think of the centre piers of his 
viaduct 120ft. above the required height. If, as aj probable, 
4000 or 5000 would cross the bridge hourly, how 
inadequate will be the lifts to deal with this large traffic. Mr. 


Laybourne, in your last issue, makes a tion on this point 

ut Ido not see how the lift could be less than 75ft. or 80ft, and 
as the saving of time would be very small, I believe the public 
would rather rise 100ft. and cross in the open air than di 
passage. 


escend. 
cross in a 

















June 19, 1885. 


THE ENGINEER. 


487 





omeats 





In your article you say the oaies span is not likely to be used 
long, and Messrs. Ordish and Matheson say, “it is probable, and 
in our opinion almost certain, that in a few years’ time the course 
of trade upon the river, and the inconveniences that must attend 
even the best kind of opening, will together cause the non-use of 
the opening part of the bridge.” What, then, would Mr. Jones’ 
bridge become, with its useless lifts and deserted high-level plat- 
form, but a monument of folly that would make English engineers 
the laughing-stock of the world. J. Somes Story, 
Derby, June 13th. 





AUTOMATIC FEED OF ROCK BORERS, 


S1n,—The statements made by the inventor of the Barrow rock required 


drill in your impression of the 12th inst. as to the non-success of 
the automatic feed in rock borers, which I believe is also supported 
by one or two other makers of rock borers with hand feed, ought 
not in justice to myself and others, who have brought out really 


successful automatic feed in our rock borers, and which were 


thoroughly and practically proved in every condition of the rock, 
to unchallenged. 

uccessful and unsuccessful inventions of automatic feed have 
been very different designs, and the automatic feed 
consist, as your correspondent says, in having a uniform and 
definite advance im to the tool, neither of al: mechanic- 
ally the rate of feed to suit the varying hardn 
true automatic feed, pure and simple, as designed Mf Ferroux, 
myself, and others, consists in the une: plan of allowing the 


tool to bore at definite distances, say from jin. to 1}in., before the 


wor! cylinder advances similar definite distances step by step, 


as by this means the hard veins, soft veins of the rock, cavities, or 


bluntness of the tool do not affect the feed in the least. 
The tool has simply to bore at whatever rate of advance it is 
capable of, whether it be lin. per minute in one part of the hole 


or 12in. in another part; the working cylinder simply follows it at 


the same rate automatically. Thus the tool may only have to 
—_> few blows, or a great number for each following step of the 
cylinder. 


Should the tool happen to be a little way from the rock in 


tarting, or go into a cavity whilst working, this automatic feed 


8 
will instantly bring it up to its work without any fear of accident, 
even though the pressure be turned full on ; it will also withdraw 


the tool from the hole quickly, and I may also state that this 


stem of automatically advancing the cylinder is simply done by 
the pressure, which forms an ‘‘air cushion,” and this, with the 


absence of ge gear, greatly increases the durability of the 
can give several instances of long and continuous 
with automatic feed on 


machine, 
successful working of various rock borers 
the iple described above, but will content myself in mention- 


ing ose of Ferroux, used at the St. Gothard tunnel, which were 
selected as being the most successful after the trials of various 


kinds of rock borers, 
years till the co 
pr rape | on one 
of his roc 

hardest known rock tunnels without a single failure of his auto- 
matic feed. 


and were the only ones at work for many 


My object in writing this letter is not to disparage the hand-feed 


system, but to defend the successful automatic feed. I feel, how- 
Hey constrained to sa: 


the machine being adapted for the man, the man has to be adapted 
to the machine, i.c., by being “‘ packed up ” to it. ' 
Bishop’s Hill Cottage, Ipswich, GEoRGE Low. 
June 17th, 


TREVITHICK MEMORIAL. 


Srr,—I was 
publiel in so acrimonious a strain wu 
@ mee 


pon the 
of the Executive Committee of the 


extremely sorry to find Dr. Hyde Clarke writing 
issued from 


thick Memorial, 


pe aged as he did not take the trouble to attend the meeting, to 
which he was summoned eight days previously by letter, and not 


by telegram, as he states, 

If Dr. hy Clarke has pro 
much for the committee to expect that he will bring them forward 
in the usual course, and not confine himself to ing the 


of those members of the committee who take the trouble to attend 


the mee 


JOHN Davis, Lieut.-Colonel, 
June 17th, 


Hon. Sec. 


THE RATIO OF CONTRACTION OF AREA TO EXTENSION. 


Srr,—On what authority Professor Unwin founds his i 

ion that I disagree with his mathematical deductions, I f 

to conceive. If he will refer to my last letter he will find that I 
say his solution is correct. He 

mathematical formule, but has left my question entirely 


unanswered, viz., how should the experiments he cited be read to 


with theory. I had hoped that in his answer he would have 

wn some light on the relation which exists between the 
ie ag a material and the form of the contraction near the 
racture. 

In some of my experiments with test pieces cut from one plate I 
have been able to alter the contraction from 44 to 65 per cent., 
while the elongation in 8in, ranged from 20 to 12 per cent. Thess 
results have for the present discouraged me from prosecuting the 
subject further, but I still have hope that the rela which exists 
between the quality of a ee its curve of stresses, and the 
shape of its contraction near the fracture will be exp! , and 
only regret that Professor Unwin should have taken so much 
trouble to prove what must have been evident to everybody with- 
out en into the more important question. 

June 17th. C. E. StROMEYER. 


ELECTRIC LIGHTING AT THE CRYSTAL PALACE, 


Si1n,—The Gulcher lamps at the Crystal Palace illuminated fétes 
are suspended five or six feet down from the end of a short arm at 
the top of poles about 40ft. high, placed at various points of 
vantage in the grounds, From this mode of suspension, as the 
spectators move about, the upper end of a pole is so 
between a 5 tor and the light, and close to the latter. The 
effect from the Terrace—which is at about the same height as the 
lamps, and at a distance of some 300 yards in some cases—is some- 
what startling under these rather unusual conditions of suspension 
and view. As one walks along the Terrace there suddenly appears 
in front, and at right-angles to a lamp, a luminous cone, above 
in the realms of space; a little farther on the spectator finds 
himself within a similar but very dark cone of shadow. Standing 
at the A pe the cones of light and shadow meet, the effect 
is very st and singular, and affords besides a beautiful illus- 
tration in miniature of the shadow-cone of a sun eclipse with the 
penumbra. It may be added that a slight fog may have given 
additional potency on the night in question to an optical phenome- 
_ -light, but not so common under conditions 


common as candle 
o sight sad Gistance of chesevation, and a: pertially chewed end 
powerful 


c LicHt, 
June, 1885, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Matthew R. , chief 
engineer, to the Vernon, additional; Henry M. G. Pellew, chief 
engineer, to the Pembroke, additional; James J. Walker - 
neer, to the Hercules, additional; and Robert William Ed 
engineer, to the Victoria and Albert. 


does not 


ess of the rock, A 


mpletion of the tunnel. They were also used 
If of the Arlberg tunnel. I have had three 
borers at work for about eighteen months in one of the 


that in many positions of the borer with 
-feed in the tunnel, especially when near the top and yee y 
at an angle downwards, the operator often has to work the hand- 
feed in very awkward and constrained itions; thus instead of 


posals to make, I think it is not too 


has again brought forward some 





ON THE PURIFICATION OF WATER BY IRON 
ON A LARGE SCALE. 


By W. Anperson, M. Inst. C.E. 
In Jan 


uary, 1883, ina paper on the Ant Waterworks read 
at the Institution of Civil Engineers, I described the application of 
Professor Bischof’s method of filtration, through a mixture of 
ears gravel, to the purification of the waters of the 
ver Nethe. The eighteen months’ additional experience gained 
has shown that, so far as the purification of the water is concerned, 
Professor Bischof’s process leaves little to be desired, but the 
working of the system has been costly, and the area of land 
ired, as well as the quantity of iron necessary has, in the 
case of the Antwerp water at any rate, proved very much beyond 
the inventor’s expectations. The increased demands of the town 
ered it necessary to extend the arrangements for purifying the 
water, and it became my duty to advise the directors of the com- 
a | on the best means of doing this. 

The extension of Professor Bischof’s method would have 
involved so great an outlay that after trying, unsuccessfully, man 
experiments on direct filtration unmixed iron at hig 
rates of flow, I determined to adopt a plan first s _to me 
some years ago by our chairman, Sir Frederick Abel, of agitating 
the water to be purified with iron instead of attempting to filter 
it. The object, in either case, was to expose the water as much as 
possible to an extended surface of iron; soe, any plan by 
which the iron could be made to keep i clean by rubbin 
— itself a — — to = @ more — 
way of attaining this object than of trusting to a i Ta' 
through a more or less spongy material. The fae to trying 
Sir Frederick Abel’s method at a much earlier date was the belief 
entertained by Professor Bischof that a contact of about forty-five 
minutes was n to ensure complete purification, and any 
such time would be fatal to mechanical means of performing the 
work. The late Professor Way and Mr. Ogston, it is true, had 
shown that with very finely divided iron the effect was much more 
rapid, but there was still a doubt about its permanence. 

n the autumn of last year a revolving cylinder, 4ft. Gin. in 
diameter, and 5ft. 6in. long, was adapted to try Sir Frederick 
Abel’s system. It was fitted with inlet and outlet pipes, and with 
shelves or ledges for up the iron, raising it to the top of 
the cylinder, and then letting it fall through the water. At first 
I began to run water through at twelve ions per minute, which 
gave a contact of about forty-five minutes, but I found that at 
this rate the water was very heavily charged with iron. I 
gradually increased the quantity to thirty gallons per minute, 
and then found that 1°20 grains of iron were dissolved per gallon, 
or about twelve times more than experience at Antwerp showed 
to be necessary. The flow was increased to sixty gallons, and even 
then 0°9 grain per _ were dissolved. The experiment looked 
so hopeful that I fitted much larger pipes to the apparatus, and 
having made some other dispositions connected with maintaining a 
uniform distribution of iron in the cylinder, and preventing it being 
washed away by the comparatively rapid current that would be 
possible, I sent the ‘‘ Revolver,” as it came to be called, to Ant- 
werp, where it was put to work at the end of last February and 
has continued to operate ever since. The head available for forcing 
the water through the ‘‘ Revolver,” is, at Antwerp, limited to 5ft., 
but by fitting very pipes, I have managed to get 166 
gallons per minute through; this gives a contact of about 34 min., 
and is so amply sufficient that I feel sure that, even for 
the waters of the Nethe, much less time will be adequate. 
The charge of iron is about 5001b., and the quantity taken up by 
the water, including impurities and very fine iron washed away, 
during a run of thirty-three days, was 0°176 grain per gallon. By 
making suitable arrangements, and choosing a favourable time 
with respect to the demands of the town, we were able to obtain 
samples of water that have been purified by the ‘‘ Revolver” only; 
and after proper exposure to the air, followed by filtration thro 
one of the large sand filters, the result obtained has been that the 
little different from distilled water, the free 
ammonia was reduced from 0°032 grain per gallon to 0°001, and the 
albumenoid ammonia from 0°013 grain to0°0045. The ‘‘ Revolver” 
turns at the rate of about 4 revolution per minute, and requires 
scarcely appreciable power. The area occupied by apparatus for 
dealing with 2,000,000 gallons per day is 29ft. by 24ft., and it can 
be introduced into any existing system of filters, for by enlarging 
the in and outlet pipes to a suitable diameter, a head of some 12in. 
will suffice to pass the water through. It can easily be arranged 
so as to be used or not, as the state of the water to be purified may 
warrant, and the consumption of iron being only about 201b. per 
million gallons, is quite an insignificant expense. It will be found 
to remove all colour from water, whether caused by peat or clay, 
and will facilitate the action of sand filters by tho poctee curdling 
effect the iron has on the impurities. During the experiments 
made at Erith, it was noticed that considerable quantities of gas 
collected in the upper part of the “‘ Revolver.” On collecting this 
gas, it was found to extinguish a lighted taper instantly, and on 
analysis was found to contain only 8 per cent. of oxygen. It was 
observed from the first, that the animal and vegetable life which 
was so abundant and troublesome in the natural waters of the Nethe, 
lying over the iron filters, had quite meg in the water. 
otherwise in exactly the same circumstances ying over the sand 
filters, and I always supposed that this was due c —~) to mechanical 
filtration through the iron having separated all the germs, 
spores, and which come to life al it. But during the 
recent hot weather it has been found that the water from the 
* Revolver,” though it contains all the impurities of the natural 
water, has been modified by the action of iron to such an extent 
that neither animal nor table life is t over the sand 
filters. Without presuming to draw very wide inferences from this 
fact with reference to the action of iron upon organisms connected 
with disease, it may, at least, be pointed out that the absence of 
visible life in water treated by iron on a large scale confirms, in a 

measure, the experiments of Dr. Frankland, Dr. Voelcker, 

. Hatton, Professor Bischof, and others. It is due to the last- 
named gentleman to state that to his persistent advocacy the 
introduction of iron as a purifier is mainly due. It must be borne 
in mind that the system does not depend on filtration only, but, 
first, on a process of exposure to iron, which decomposes the 
organic matter, and kills living organisms; and, secondly, on 
simple filtration, which merely separates the noxious matters 
which had been previously attacked by the iron. The waters of 
the Nethe are exceptionally bad, and heavily charged with im- 

urities, so that the test both of Professor Bischof’s and Sir 
Frederick Abel’s systems has been very severe, 











TENDERS. 


GASWORKS FOR THE SCHOOLS AND WORKHOUSE AT 
MITCHAM. 

For the construction of gasworks at the schools and workhouse 
at Mitcham for the Guardians of the Poor of the Holborn Union. 
H. cae Snell and Son, Southampton-buildings, London, W.C., 
arc 





J.and F. May .. 


ay oS, den 08. 60 


Willey and Co. .. «. 5879 
J.T. B. Porter and Co, -. 5120 
8. Cutler and Sons . 4095 
W. J. Fraser and Co, 4070 
T. Piggottand Co. .. . 4750 
R. Dempster and Sons . 4630 
w. ot vey pesca 4400 
East ronworks Company - 4125 
Adunote, Benen, , and Co, - 4049 
R. and J. Dem eo ee o 6 . $8100 





LAUNCHES AND TRIAL TRIPS. 


THE first vessel built at the new Elswick shipyard of Sir Wm. 
Armstrong, Mitchell, and Co., was launched on the 13th instant, 
in the meee” ag of a large and distinguished rips ow She is one 
of a class of swift sea-going craft, which class is now 
receiving very numerous additions, both in this country and 
abroad. The Germans built one or two such vessels some years ago, 
but in recent years the French have taken the lead, and the English 
Admiralty has followed in the same track by ordering a number 
of the Scout class. The Austrian naval avthorities have from the 
very first paid the greatest attention to the development of their 
tor armaments, and the circumstance that the famous White- 
head locomotive factory at Fiume is in Austrian territory has, no 
doubt, helped to concentrate their attention upon this branch of 
construction. The Austrian torpedo flotilla includes a consider- 
able number of torpedo boats, some of them of large size, and at 
the nt time there are building in England two of the swiftest 
and largest torpedo boats yet laid down. Not content with this, 
the Austrian authorities have decided to add to their fleet a number of 
swift sea-going torpedo vessels, which should rival the corresponding 
vessels in foreign navies. Rather more than a year ago Baron de 
Haan, acting on behalf of his Government, invited tenders and 
designs for such vessels to be sent in by a number of the most 
eminent English shipbuilders, certain essential conditions of 5 
equipment, and armament, as well as certain limitations of size 
being stated for the guidance of designers. As the result of this 
py, er nye the Admiralty authorities in Vienna decided to adopt 
the design prepared by Mr. W. H. White, formerly Chief Con- 
structor at the Admiralty, and now at the Elswick Works ; and 
about nine months ago the contract for the vessel was signed. The 
keel was laid on the 28th of October last, and the vessel has 
been very rapidly pushed forward, being in a very advanced con- 
dition at the time of her launch. The progress made is the more 
remarkable when it is remembered that the Elswick shipyard had 
only just been opened for work when this contract was arranged, 
poe that its formation is still proceeding, although the heaviest 
portion of the work has been done. The Panther is of 1500 tons 
displacement, and her extreme dimensions are not very different 


from those of the Scout class in the English Navy. The engines 
are, however, very much more powerful, and consequently 
a considerably higher speed is anticipated than will be 


obtained by the Scouts. It is understood that any detailed 
description of the vessel is not to be published at present, 
but from what could be seen of her at the time of the launch it is 
obvious that in all her arrangements the most improved methods 
of construction have been adopted. The hull is throughout of 
steel, minutely subdivided into a large number of water-tight com- 
partments. ere are two separate boiler-rooms, and independent 
engines driving twin-screws. Over the boilers, &c., there isa steel 
tecting deck, which also forms a base for the yee coal 
unkers, and the protection is increased by means of cellular 
double sides extending throughout the engine and boiler space, and 
made to serve as coal bunkers. A poop and high forecastle are 
built above the upper deck, and will add greatly to the seaworthi- 
ness of this very swift vessel, as well as afford comfortable quarters 
for officers and crew. The torpedo equipment is not yet in place, 
but provision is made for ejecting torpedoes right ahead through a 
tube fixed in the bow, and it is understood that there will be a 
number of other ejecting stations in different a of the vessel. 
The engines and boilers are being made by Messrs. R. and W. 
Hawthorn, and the work of putting them on board will be com- 
menced immediately at the Elswick shear legs. A ametle to 
the Panther is now rapidly approaching the condition for launching 
on the berth adjoining taat from which the launch on Saturday took 
place, and on the other sideisa still more powerfully protected cruiser, 
which is now in frame. It is a remarkable circumstance that this 
new yard of the Elswick Company should have been started with 
two vessels for the Austrian Navy, seeing that for more than a 
quarter of a cen P sy all the war ships for that navy have been 
built at home; and the fact that the selection of the design for the 
Panther was made after the closest scrutiny by the able and inde- 
dent authorities of the Admiralty in Vienna, shows their con- 
dence in the naval architect with whom the design originated, 
and in the exceptional capabilities of the shipbuilding department 
of Sir W. Armstrong, Mitchell, and Co. Visitors to the launch on 
Saturday had evidence also that this confidence in the capabilities 
and resources of the firm is shared by the British Admiralty, for 
the first ye ious for H.M.S. Renown—one of the largest iron- 
clads yet built—were lying on the blocks upon the ial piled 
berth which has been pre at great expense for the safe con- 
struction and launching of these enormously heavy vessels. There 
are to be two such berths in the Elswick shipyard, the piling of the 
second being now in hand. At the other end of the yard at the 
finishing jetty was to be seen the Chilian ironclad Blanco-Encalada, 
which is undergoing extensive repairs and alterations, including the 
complete refit of the hull, an entirely new armament, aa Te- 
arrangement of the propelling apparatus. 
Her Majesty’s new war vessel, the Benbow, was successfully 
launched from the Thames Ironworks on Monday. A full account 
of the launch is given on another page. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 6th. 

Imports of pig iron for the month of April at this port were 
3570 tons; —- 4080 tons; scrap steel, 159 tons; steel 
wire rods, tons; Swedish iron, 970 tons; tin-plate, 158,349 
boxes; slab and ingot tin, 649 tons; nickel, 7266 1b. Stocks, May 
1st, of pig iron were 3532 tons; spiegeleisen, 685 tons; old rails, 
1110 tons; steel wire rods, 5549 tons; cotton ties, 1867 tons; 
Russian sheet iron, 600 tons; tin-plate, 50,759 boxes; nickel, 
58821b. Exports of copper and matte for the month of April 
were 2,216,741 lb.; for May, 14,295,041 lb. of sheet zinc 
for April, 17,023 lb.; May, 32601b. Wednesday’s copper exports 
were 281,6801b. Lake is dull at 11 dols. 40c. Lead is neglected; 

Iter flat, and tin-plate steady at 4dols.15c. Tin is quiet at 
19 dols. 40c. The movement in iron and steel is characterised by 
sluggishness in not only tide water, but interior markets. Our 
latest private advices from the interior are to the effect that the 
suspension which took place June 1st will be maintained by the 
manufacturers until the full demand presents itself, or until the 
employés signify their willingness to accept the terms offered. 
Both sides are determined to fight the battle out, and while a 
great many are predicting concessions on one side or the other, the 
Crone ¢ at present writing are that the contest will be pro- 
onged, not only because of the dull demand, but because of the 
ne of employers to re-establish their authority in their 
mills, 
A very active effort is being made to introduce the new steel 
making process, and some fourteen or fifteen licences have already 
been taken out, and by the close of this month the number will 
probably reach thirty or thirty-five. Three of these plants will be 
erected in Tennessee and Alabama, four of them in Eastern Penn 
sylvania, and the rest in the West. The demand for merchant 
steel is active, and the increase for steel rails in large blocks is 
indicative of a more active demand soon after July Ist. 

The receipts of lumber from Southern and North-Western points 
continue heavy, and a very active distribution is going on of all 
— including hard woods, and prices are everywhere a little 


er. 

The coal trade is in a worse condition, the producers finding it 
almost impossible to dispose of stocks produced. This month’s 
production of anthracite is 2,620,000 tons. No strikes exist. The 
organisation is being perfected in both the hard and soft coal 


regions, and advantage will be taken of any decided improvement 
in trade to advance prices. ia _ 
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THE IRON, COAL, AND GENERAL TRADES market are still popes by some of the district brands. | values have fallen. Bessemer hematite iron, ag _ Bena 
OF BIRMINGHAM, WOLVERHAMPTON, AND Forth ending ade SSF come. ued te eoun beteasen aig chon, eng | Lhereiichive towbar, Sea cts, ON 26 dee Lanenbachiv fates 
OTHER DISTRICTS. quoted, but there are sellers in the market at prices very much | 36s. 6d. to 37s. 6d. | — No. 3, 878. 6d. to ‘300.3 
Pe EE pe eer sere, Gal cad Soa, laws Spe dalinered inte the Mancheobe: istiot, | steel baller plates, BT ibe to £8} bar ieon—aa ms Oh sate Has 
aS 0/58, ’ ’ ie . g ; wrx 
Remeagren of Os AB ot Se anintls eats ote, Seti and on the basis ese one or two sales have been made. | £5 15s.; sheets—iron—£7 10s. to £8; best boiler plates, £7 10s. to 


of e manufactured and raw iron. desire to have 
casall ‘checks tn Ghthr hemis when hay’ tithe tate ah Was’ endl ot 
this month. Forward buying, however, continues, and makers of 
finished iron who have a good merchant Se 
- Some of them have export orders upon their books that will 
Ss. 
Sheets, small and girder pla es are in best sale. Tube 
sipnan sek pena on rounds and squares for 
Business in cable and 


engineering are in moderate call. 
chain iron is quiet, pul cola af tik 0a Ue 


. 


£5 5s. to SS 3 ot waske, end he ot 
t singles, are selling fairly well on the basis 
otation of £6 7s. 6d. to £6 10s. Galvanising doubles are quoted 


are not The new list of Messrs. Morewood and Co., Lion 
Galvani orks, Birmingham, shows a decline on a month ago 
weitere “phos The new quotations for their Red Star are 
now:—18 and 20b.g., £11 5s.; 24b.g., £11 1is.; 26g., £13 5s.; 
28g., £14 5s.; and 30g., £16 5s. per ton. Their 
eo eo 20g.; £12 5s. mente ye eh 
or other gauges respectively. reduction 
not y te deus cameiied Wat choca, © stand at for the 
brand, in cases, £13, £13 10s., £15 10s., and £16 10s. 
for 18g., 24g., 26 g., an ae ty ay one The Woodford Crown 
brand is named as £15, £15 Os., £17 10s., and £18 10s., according 
to ga and the Anchor brand at £17, £18, £20, and £21. 
makers in other centres continue to business in this 


. =a inists, 
bolt makers, the cycle manufacturers, and 
—- sheets, small rounds 


is atytey 2 ste an ‘elt to £15; 
5g. g-, for stamping purposes, ri ‘to 

’ £6 10s.; billets, £5 to £5 5s.; and blooms, £5 to’ 
Siemens-Marten q ualities were £2 10s. ton additional. ‘Welsh 


and blooms at £5 upwards. Si 
are £5 15s. delivered. There is a good demand 
tires of mild steel for tre quoted £1: pet 
from ‘Shefield works are uoted £ 5s. ton, and thee, 
is doing in this 


ires, £2 10s. 
p to £3 An enlarged trad district also 
in spege, and b and best qualities are satel £5 5s. 


Tin-plate prices were somewhat stronger thf afternoon, cont 

= ap upon the continued advance in the tin market. 
and J. Walker, export merchants, express the ion th that, 
with the advanced prices of tin, tin-plates have touched the bottom 
The pig iron trade is ooeses Been Sa an ae rove- 
ment can be announced. All-mine qualities aré for 
hot-blast makes; part-mines are 40s. and up’ ; oad air 
pigs, 32s. 6d. to 35s. ire are 40s. to 4is., and North- 
Sellers a elsh scra: iron—sheet shear- 


, and 
» but 


He 
afat 
ies 
i 


is worth ae ee oe 
some tg FO, beyond 45s. 
Coal keeps in over-supply. i icemeenns 
ge ig eth ms Po ghog ap -) according to the locality 
Furnace coal is 8s. to 9s. per ton. 
anes are just now offered upon the open market 
rails and locomotives for Indian, colonial, and conti- 
es are matter for satisfaction. Some of the 
r needed by the Indian lines should come into this district 
has arisen between the miners and employers at | Americen. 
Colliery, Old Oldbury. the contribution to be 
men to 
men are 


LE TET 8 
ee 


and thtenen 0 otethe lt ti 


tions. Fir a ghee mere likely to be 


justment of wages is about to be effected at the Podmore 
, near Newcastle-under-Lyme, of Messrs. Cooper and 
Craig. The change will not, however, amount to a reduction of 
10 per cent. Mr. W. Y. Craig, M.P., who is the chief owner. 
states that during the last four years the colliery has not paid him 
a shilling, while, on the other hand, ee gh a ear | 
the a sede which will require a further outlay of 
£10,000 to fully d Reopens, 5 Die ye to geemed, 
but iS cep aly that the Hayeswood pa-t of the colliery, where 
Subsea beenaneth saiieaher oe ebeenak oiel tedheeed aiteemen 
The Walsall Chamber of Commerce has this week the 
proposals embodied in the Machinery Rating Bill, introduced into 
the House of Commons by Mr. Norwood and other members. 
The council, however, unanimously passed a resolution the 
Employers’ Liability Act (1880) Amendment Bill, by it is 
any oA prevent employers from contracting ~ Poh rs out of 
The North Staffordshire Chamber of Commerce makes known 


5 
tal 
a 


that com success has attended its efforts in connection with 
the ester Ship Canal Bill. bor oters have accepted the 
eS ee —. Par tek cake 
charges for carriage be the wiheties an which, 
had they been allowed to become part of the Bill have been 
almost prohibitive. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—Trade in this district still drags on in a slow, hand. 

to-mouth fashion, with ee in a immediate future to indicate 
any early prospect of eee So far as prices are con- 
cerned, the basis on which ion id be placed, in most cases for 
delivery over the year, is so extremely oy that it can a a 
complete want of confidence in the — that holds back buyers 
from committing themselves beyond th te requirements. 
Here and there moderate inquiries t forward, but the prices 
Here and there moderate ingures are put forward, but the pr all 
likely to accept that they would seem to be 
not really intended for actual business. 

are compelled to give out to cover actual 
represent in the bulk a moderate weight 
week by week, but these orders keep makers only i 
employed, and they are under the further disadvantage of con- 
stantly seeking after new orders at the minimum figures. 

There was not more than a moderate attendance in the Man 


t in the open 


getting 
who buy as they have to cover requirements; 


this week in the placing of specifications for deliveries 
Consumers in 


mt HT under 


oree the | and it was resolved, if satisfactory 


offers 
The nade, oye Ps 
"Tien as it is Drs ironf 
iforently who 





h iron transactions to a moderate extent are 
ee the poten wan Arwen By net cash, 
eq! to Man 
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— at eee 1s. 
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7s. 6d. for good qualities of Lancashire and North 
Sve the selena ‘ace ano pumas tegh tehiiy [07 8 
i 

well off fr wry the reports as tothe condition of the 

show ——- slackening ig oft in most nt, and byt 
engineering work there is very little gi out, and some 

~ eo — and railway carriage 

Until are‘timply blog Rept uoy for the presen inhing | enable 

being busy for the finishing | enable 

new orders. ‘The leeding 


Fie 


the branches of trade dependent u 
as brass founders, and nut and bolt 
very quiet. For ’ fittings the orders givi 
small, requirements for the shi building trade continue extreme! 
limited, and nut and bolt ers are very short of orders, wi 
all round cut down extremely low where any business is to 


Tre. gasworks of the Manchester Corporation are already well- 
known for the moder Sar ta dic dieeothenat hoemechannel 
ts are equi n the 
charging of the gas —= a further improvement is now being 
introduced at the om jt where Messrs. Hetherington 
and Co. are pe | tas pee Se Oe ee b aqmrnny Mong 
ee meee or recei' wagon-tips, 
breaking and discharging it into hoppers for supplying the Foulis 
stokers. The breaker, which can either receive the coal direct 


out are very 


from the wagons, or can have the coal disc into it by barrows 
from the stores, consists of three steel rolls of different 
diameters, and running at different speeds. of these 


proj teeth, 
up between these rolls and a plate with teeth projecting 
downwards, apes quaeeds the broken fragments from 
thrown upwards, the space between the plate and each ro! 
diminishes until the f. mts of coal are reduced to the requisite 
size. ep badanentiten falls into iron buckets carried on an 
ge ute, which traverses the length of the retort house, and 





hatin a tch arrangement these buckets empty themselves into 
—— the Fouls stokers as required. 
—. d for coupling up toa steam pipe 


in works or on —— steamships, or in large hotels Lnmag: — 
wer has to be used, 2 ag ap ae Ay H. 
pee one Co., of Salford. This oe aes ich is Bailey — 
tent, consists of a wrought iron vessel encased in 
mr aa , between which steam can be admitted at any preaure 
from about 40 Ib. up to 1001b. The food to be cooked is 
the cast iron vessel, which is then hermetically sealed by cauatee 
down a lid carried ona swivel above. The pressure of the steam regu- 
lates the time required for _ apart from the advantage 
which such an arrangement for ts where steam 
exists to which it can be readily cou Jean it is 
by the exclusion of the air in oe me 
uent e which takes 


School, Mr. W. H. Bailey, the president, 
and three new ordinary members were 
ents could be 


— new 


for visits to works in the 


making and steam 

purposes is still plentiful in the market. A want of 

prices, and concessions upon quoted rates are made to 

effect sales. At the pit mouth best coals average 8s. to 8s, 6d. ; 

rag way pty L common coals, 5s. to 5s. 6d.; burgy, 

slack, 3s. 6d. to 3s. 9d., with common sorts 
ton up’ 

jllieries are occasionally kept with shi 

mi 

h 


se 
& 
s 
£ 


this branch of trade is hen 
ities of steam coal delivered at — i 
Garston Docks, not more than 7s. to 7 
Hg gh ne away eaten 


’s business in os pe patiee of 
inconsid life has been 


Be and foreign sounteien the inquiry + 
ordinarily restricted. Home buyers are ordering 
was the case a few weeks ago, to the less 
the steel trade, and the consequent con- 
sumption Bessemer pig iron. Prices are undisturbed, the 

uotation which has ruled the market for several months—43s. 6d. 
of mixed qualities of Bessemer iron net at works—being 
maintained, with forge and foundry samples at 42s, to 42s. 6d. per 
ton net. Stocks are not smaller than they were, indeed, if any- 
thing, they Sere tnpnnet cvs Ee Ss off which has been 
noticed in deliveries during the Whitsuntide holidays and since 
then. The rail mills are working short time, and the forward 
orders are scarce alike for rail metal, sections, merchant 


as any criterion. Engineers, 
employed in the general trades are fairly 
but mene agen > gag except in the case of marine engineers, 

0 remain very busy. Shipbuilders are not in receipt of any new 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Coat and iron continue at very low quotations. and even for the 
small business done at exceptionally weak prices there is keen com- 
petition, A few of the rates now freely offered will show to what 


ae ester, has been fein pan Feta ty reported wi' 
sont te country distr 
ieee 


to | tion 





In the — and general hardware trades a better business is 
and Australis, and orders are com 
Sern ely om Ind In the 7 ee the page A 
reland are m encouraging, and excellen ae are as 
in that country, unless some further distur’ 

confidence The general elections, which cannot beet 
November, evil not be to the advantage of 


a a the Midland Railwa: 
yo ee se Frall and se ion Railoay nih June 
e ne 
Extra station eee nee is being pro 2 vided, and Cudworth 

ohana inthe combined railway ayatem 
along the route the new line takes noticed this 
t 1y vite of ~ buy 0 


e 


= 


to Hull, and th agp faiade t 
At foy oer , “ 
train of emp “aches e Barnsley 
qeasten of the ester, » and Lincolnshire Railway 
t Friday and Dodworth 
pata bag) 


sleepers. 

train, with the pons my 

ing the private wagon were thrown off the metals and tore w 

oy waa own gang fro ahsahedeeerdh saunetie pul ats creas 
a ex rn 9 ly put the iB 

in a couple and nobody was hurt. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a fair attendance at the Cleveland iron market, held 
at Middles' on Tuesday last, but the amount of business 
done => ly small, and the tone was no better than on 
the . Merchants’ prices of No. 3, g.m.b., A ng 

on io on ‘or prompt, and 32s, 6d. oe enn See 
Consumers buy sparingly and for immediate use 
a anxious to forward even at the wet. on 
as a rule are maintaining their quotation for No. 3, 
at 33s. ton; but it is only which are 
command that figure. Forge iron is a at the “oe 
No. 3. Cetin Codtien tes eee 


ts 


f have been working ig soon sha in the ear! 
The stock of pin pig tron in heer a 
h store is now Moudsy Ins last the kind held 


was S500 tomn, Welng BO teks tare than) eat 
a of pig iron from the Tees are ing at a decidedly 
increased rate; but one-half of what is sent away is going to 
Sootand, where it is being stocked, whilst Germany and other 
oreign parts are taking very little. Up to Monday last the total 
ee exported was a tons, as against 30, 


the portion May. 

a : oes oe iron none te cae bm a pete 
ago. demand for shipbuil _— ‘allen 
though makers have lowered th aa poties 2s, 6d. to 5s. per ton, 
fresh orders are not to be had, ns tho exile ave reuntag tens sage’ 

5 Prices remain the same as quoted last week. 
e steel trade is also in an inanimate condition, and 


desired the assistance of the committee, it should 
to this resolution the recent meeting took 
New ee ee 
referred to, and it is understood that both they and the employers 
were well satisfied with the result. 
"The Consett Iron Company has already six 15-on open hearth 
furnaces at work, making about 900 tons of ingots eS 
aone Ceo eee ae inv taget, ingot teoaihe, cna ladles, 
manipulated entirely by two 7-ton steam cranes, mounted 
the ren ten aK A. and manufactured by Dubs and 
Oo. G ingot stil hot is run into the 
ee sane eated. Then it is wheeled to a powerful 
and in less than a quarter of an hour is bloomed on 
epeeorcens the ed, and taken 


raat 


to the second hea’ From thence it is ht out ata 

es nto plat in ee ee — 
at rans requires minu second hea\ 

rite i. heccning aaill falls about 80 tome per ohift, ant 
na tee oan Ger cole on the finished 
re Nar dhe e steel mel: plant is entirely new, 


the rolling and See hoe ager has only altered to suit the new 
conditions. visit the committee were ely 
entertained by the opened manager, Mr. W. Jenkins. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a fair business in the Scotch iron trade this 
— but the values of warrants are low. At the beginning of the 
week ‘they had declined to 40s. Sd. cash, there being since s little 
improvement. There are 91 furnaces in blast as compared with - 
92 in the preceding week, one having been = out at the /*<- 


garnock Works. SS ae year 

ae ne aera of pga hare been 9016 tne agai! S790 i 
sage web Se ears aaa last year. 

The stock oe & Connal and Co,’s stores shows an 

Eevaeedus ty ode ot 8 team, 

Business was done in the warrrant market on at 40s, 11d. 
cash. On Monday the ——- was ve flat at 40s, 9d. cash. An 
improvement occurred on Tu: on Wodnentay were , 
at 40s. 104d. to 41s, cash, On was done up 
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to 41s, to 3 eee beim 
oo weaker, but afterwards roved, an 
closed at 41s. 1s, 24. cash e 


As the demand + oy makers’ iron is slack prices 
are again somewhat easier this week. Free on 
board at a No. Ceeeheniss No, 1, is quoted 
at 48s. 6d.; . 8, 45s.; Colt tess, Ade. . and 

. 3d.5 49s, 6d. ont 2 48s. ; Sum- 
merlee, 48s, [ons 45s.; Calder ton 6d. and 
458.; Carnbroe, 47s. and 44s, as, Glyde, 46s. 3d. 
and 428, 3d 5 Meakinad. 6d, and 39s, 6d.; 
Quarter, 41s. and 39s. ; aly at Broomielaw, 
- a: oe and 39s, bi Shotts, te ‘od a 

. Grangemou' . an 
p= bnad Petar . a bones o. and 42s > eds 

Glengarnock, a » 478, 

» 426, “hd. id 38s, 6d.; Dalmellington 
. 6d. and 41s, 6a. The total shipments of 
Scotch iron to date are 212,711 tons, against 
260,458 tons twelve months ago. 
past week’s shipments of iron and steel 
manufacture from Glasgow included locomotives 


valued at £18,100 for Adelaide, £1570 machinery, 

chiefly for Aus i machines, 

£2040 steel vods, and £47,740 iron manufactures, 
In the coal trade merchants report a fairly good 


business, and the shipping department is busy. 
The week’s shipment of coals embrace 23,411 tons 
at Glasgow, 2375 at Greenock, 2301 at Irvine, 
7200 at Troon, 7906 at Ayr, and il, 191 at Grange- 
mouth, There is no material change in quota- 
tions. 

The lease of the Overtown Station Colliery in 
the Wishaw district of Lanarkshire, held by 
Messrs, Brand and Co., having expired, the pits 
have just been closed. 

The miners of the Lanarkshire district are 
endeavouring to Laden the ny of work restricted 
to eight F day, beginning from Monday next, 
but it is doubtful ahather er ama aw of the men 
will respond. It was at a meeti ne 
colliers held at Motherwell a few days ago, t 
they were earning only 2s, 9d. a day, and that 
when the usual charges for rent, &c., were 
deducted they had only 2s. 3d. clear money left, 
or about 14s, 6d. a wee If this is correct, it is 
not easy to see how the men can afford to work 
only a ht hours daily. 

eir, the secretary of the Fife and Clack- 
Mannan miners, has again appealed to the em- 
ployers for an advance of 10 per cent., but has 
received a letter from Mr. Connel, the masters’ 
i stating that the coalmasters regret they 
le to grant the request. 

It is reported that Mr. Pearce, of Elder and 
Co., resolved to lay down a 2000-ton 
vessel to keep his yard open, the intention 
being to fit her out asa China trader. Messrs. 
Blackwood and Gordon, Port-Glasgow, have 
contracted to build a steamer for passenger 
and goods traffic at Penang and Singapore. The 
last two stern-wheel steamers for the Nile are 
now all but finished by Messrs. Elder and Co., 
and they will make thirteen in all which they 
have supplied to the Admiralty within a short 
time, ven of these are now on the Nile. 

A contract for 22,500 tons of water pipes for 
Cardiff are expected to be given to Glasgow 
makers, but the pig iron for their construction 
will likely come from the Cleveland district. 

The principal bridge across the Clyde, at 
Jamaica-street, Glasgow, is to be widened at a 
cost of £25,000, in accordance with Xo pre- 
pared by Messrs. Bell and Miller, C. A total 
increase of 30ft. will be given to the bridge, 
making it 88ft. between the parapets, or 4ft. 
wider than Westminster Bridge, the pavements 
being each ae and the roadway 58ft. wide. 

Messrs. J. B. A. M’Kinnel, of Dumfries Iron- 
works, have obtained a contract from the Glasgow 
and South-Western Railway to erect a new 
viaduct for the railway over the river Urr, near 
Dalbeattie. The contract price is £15,000, and 
o — will be of the iron girder type 426ft, in 
engt. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir has perplexed a number of outsiders to hear 
that the result of a vee of the Sliding Scale 
Committee, held on Saturday at Cardiff, was to 
decree # reduction in the wages of colliers. Most 

people have regarded the coal trade of Wales as 
prosperous, and certainly, as regards quantity, 
there cannot be much complaint. But 4 it is evi- 
dent that prices are not a they should 
be; and when secondary are classed with 
the others, prices are not up to the mark for a 
good av The reduction of wages war- 
ranted by the ay price will be 24 per cent., 
and will date from 1st July. Enginemen and 
stokers will have to accept the same reduction, 
but theirs will not begin until August Ist. 

I am told, in the inner financial circles of 
Cardiff, that with all our enormous output the 
number of thriving coalowners at Cardiff can 
be counted on the fingers of one hand. Many 
trades are dormant; shipping has not been a 
flourishing investment; iron ore has been dull, 
and has affected return cargoes; and Cardiff 
shipowners. complain bitterly that while this 
country supports free trade, other nations do 
por and they < “— ~~ in —y 3 to get 

cargoes, but ve or ballast 
Paes ool iy4 

The coal clearances from Cardiff last week 
were amo’ the highest on record. The total 
was 181,162 tons, being an excess of 37,000 tons 
over those of the previous week. From Ne 
the coal to foreign destinations amoun' to 
32,028 tons, and coastwise 24,507 tons. Swansea 
showed a little falling off, but some good cargoes 
left for Africa, France, West Indies, and South South 


The coal principally in demand is the best 

steam ; house is a little quieter, though 

are firm. Small steam remains the same. 

me amount of stocking is to be seen at 

, showing that the demand is not quite 

so keen. As regards anthracite in the Swansea 

district, coalowners are fairly agreed that the 
deman1 is  lenoening and prices low: 

Plymouth is turning out abou cut 905 tons per 
diem from the new colliery. Care will have to 
be taken to prevent an inrush of the Taff river 
into this colliery. The re-opening has been 
carried out with a good deal of enterprise by Mr. 
Bailey, and I should be sorry to see any untoward 
result attend the re-winning. 











The success of Cardiff and Swansea in patent 
fuel has roused bn into rivalry, and works 
have just been completed, and a large quantity 
t out, The onl of the district appears very 
suitable, and I think a hit has been scored, 

ly with reference to Swansea, which must 

suffer nf the —. Cardiff is exporting 

= © average of 5000 tons weekly, Swansea about 
joub! 


An Admiralty order for best steam coal has 
been placed with the well-known Powell Duffryn 
Company. 


Most Seemihen of iron and steel continue 
lethargic. A few colonial rails and a less con- 
tinental bar comprise the chief business, 

If any one wished to see a contrast between the 
ironworks as they were under the iron kings, 
Crawshay and Guest, they should visit Cyfarthfa 
Works, bearing in mind their recollection of the 
old days of B ere and mills full of active 
workmen, Cyfarthfa is the latest exhibition of 
the advance of science inironmaking. Instead of 
a crowd of boisterous men at the rolls running 
out and sending back the rails, one man at the 
reversing rolls with a turn of the hand does all 
the business, and in the mills you only see a man 
here and there, Foreigners are continually 
arriving and visiting these works, This week a 
colonist from the Cape went over and was loud 
in praise of all the arrangements. 

hings are rather quiet at Dowlais and at 
Rhymney. 

De Bergue’s old works, near Llandaff, are being 
altered to suit other industries, and the Garth 
are to follow. 

Tin-plates are in better request, and prices 
show a tendency to look up. Gossip says that 
there are twenty works closed throughout the 
district, but this is certainly over-coloured. I 
should say that a dozen were closed, and the 
effect upon trade has been healthy. May busi- 
ness, looked at critically, was by no means bad. 
The United States took over tons more than 
in April, Canada 1000 tons more, France 40 tons 
more, and Australia 69 tons more. The increase 
in value amounted to close upon 

Ordinary cokes, 10, 20, by 14, are quoted at 
i , 6d.; wasters are ‘low. In charcoals there is 

ight advance. Some good cargoes left Swan- 
oy is week for the States. 

The men out on strike in the Monmouthshire 
district are being supported by the men at work. 
In fact, there appears to be a stronger unionism 
amongst workmen than amongst masters, as 
shown in the failure lately by masters to agree 
about a reduction of make. Several meetings 
have been held, but to no good result. Terne 
plates are in good demand. 

There is a prospect of pig iron being sent from 
Bilboa to Swansea, and a new trade worked up. 
The matter is one of importance, and dealers in 
foreign ores are regarding it with interest. 








New ENGINEERING PROFESSORSHIP.—We call 
the attention of = a. to an spe tena 
a) ring on our first é of a new professorship 
ys gprvor ba ta to ber extablished in University 
College, Liverpool, Like Owen’s College, Man- 
chester, this College is now a eo of the Victoria 
University, and the scientific Chairs already esta- 
blished are Mathematics, Physics, Chemistry, 
and Biol besides Physiology and other more 
medical iets. The addition of an endowed 
Chair of Engineering at this early stage is a 
healthy sign of growth and vigour, and a gua- 
ranteed endowment of £350 a year, in addition to 
a share of fees, should secure the appointment 
of a highly competent professor, especially if, as 
we understand, such consultation and arbitration 
work as is compatible with a due fulfilment of 
the duties of the Chair is recognised as permissible. 


ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SuRVEYORS.—The annual meet- 
ing to be held in London on Thursday, Friday, 
and Saturday, the 25th, 26th, and 27th June, 
1885. The members will assemble at twelve 
o’clock noon on Thursday, the 25th June, in the 
Council Chamber of the nstitution of Civil Engi- 
neers, Westminster. Thursday, June 25th.— 
10.30 a.m., council meeting, 6, Westminster- 
chambers ; 2 noon, annual ti 
in Council Chamber of the Institution of Civil 
Engineers, annual report, election of officers, 
alteration of _ bye-laws, TT pee business, &c., 
president's address, by Wr San and discussion : 
‘Street Lighting,” Santo Crimp, A.M. 
Inst. C.E , surveyor to as Local Board, Wimble- 
don; ‘ Sanitary Gasmaking,” by Professor J. A. 
Wanklyn. If time permits a discussion will be 
taken on ‘‘ The Report of the Royal Commission 
on the — of the Wor Classes,” with 
address b’ Ellice-Clark, M. Inst. C.E., 
Hove. Widey, d June 26th.—1i a. m., meeting i in 
the Council Chamber of the Institution of Civil 
Engineers. Papers and discussion: ‘‘The High- 
pr -hill Steep Grade Tramway,” T. De C. Meade, 
= M. Inst. a ah — or’ to the Local Board, 

tructures,” S. Gamble, 
et Dat, On C, E. bo borough surveyor, Grantham. 
The Lord Mayor's rece tion—morning dress, 
lp.m., the members will leave the Institution 
and proceed by District Railway from West- 
minster Bridge Station to the Mansion House; 
3 p.m., the members will then—by the kind per- 
males, of Lieut.-Colonel Ha; ge Inst. 
C. ity -e eer — ‘arringdon 
Bridge to Nit wad inspect the Holborn Subways; 
4 p.m., after which Mr. Horace Jones, F.R.1.B. 
permits the members to the London Cen- 
tral Markets. Permission is also given to visit 
the a ‘ord Market; members desiring this visit 
e train from Cannon-street station to 
eo, enced June 27th.—Visit to Black- 
riars Bridge works; 9.45 a.m., members will 
oat at the entrance to these works in Up 
Thames-street. Visit to Putney — 
11.15 a.m., leave by train from Blackf: 
Railway—to Putney Bridge to visit ois the 
works now in progress there; leave Putney 
District Railway for South Kensington to visit 
the Inventions Exhibition, the New Subway, &c. 
The number of members to be received on the 
26th at the Mansion House is limited to seventy. 
In view of the applications possibly exceeding 
this number, it is to be understood that a ballot 
will be taken, or other means adopted as may be 
directed by the —_ to reduce the guests to 
the number stipula 








THE PATENT JOURNAL. 


Condensed from the Jowrnal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-ofice Bales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent Officials, by 
giving the number of the page of Tuk ENGINEER at which 

Specification they require is referred to, instead of 
chine the proper number of the Specisication. 
mistuke has been made by looking at Tue Stine 
Index, and giving the numbers there fownd, which only 
coe eas Sree of Genen those payes and 
finding the number of the Ayscifeation, 


Applications for Let Letters Patent. 


*,* When patents have been “ communicated,” the 
“name address uf the communicating party are 
printed in italics. 


9th June, 1885, 


6976. Hanpies of eee, &c, E. Newman and 
¥. Giockler, 

6977. WareR ‘anatene, J. G Carrick, Glasgow. 

6978. Woopen Bering, F, T. K. tirmin, Liverpool, 

0979. KeERosINE UIL LAMPs, W. tH. anu B&B. Junes, Wul- 
verhampton, 

6950. Keys aud Locks, W. H. and B. Jones, Wolver- 
han, tou. 

6¥51. SewacE Trap and Guivey, R. Hill, London. 


OYoZ. MILLING WouLLen Civin, de., J. Mead, 
Leicester, 

(954, LuspeDogs and SupMakine Vesse.s, W. Welch, 
duuthsea, 


6084. HaNnDLE for Burroy-nooks, &c., J. Jackson, Bir- 
mingham, 

6955. vicoinG Macuinery, J. Burfield, Hsilsham. 

6986 SLUBBING, &., FkaMbn, 8S. A. Luse, Kuochduale, 

6¥37. CurLine, &., Hain, G. Davis, Birmingham. 

. Mixing and sirrinu Powvens, &., W. Luird, 
Dublin, 

6989. FasTeninos for Permanent Way of RaiLways, 
T. Hampton, Manchester. 

699v. Gas Exoines, H. Campbell, Halifax. 

6991. PeEePaRaTion of Tega, J. W. Brown, Halifax. 

69¥2. PugiricaTion of SeEwaGs and SewaGe Warten, M. 
Hilton, Holyrood. 

6995. RAILROAD SiGNAL and Crossinc Gate, W. P. 
Thompsoa.—{@. A. oa United Stutes.) 

6994. SMELTING Orgs, W. P, 'Thompsun.—(4s. 4. and A, 
H. Cowles, United States.) 

6995. Expanpino the Enps of Casks, &., W. K. 
Paterson, Liverpool. 

6996. Sr£aMp>HiPs, G. A. Newton, Liverpool. 

6997. HoRsEsHOES, &c., J. Welsby, Liverpool. 

6998, TorNine LatHes, J. Evans, Gaythorn. 

6voy. Plane for Curmine baeav, ac., L. A. Groth.— 
(W. Spilger, Germany.) 

7000. Raisinc and Lowgerinc Raltway CaRRIaGE, &c., 
Winpows, H. Defries, Londun. 

7001. Vatves for Ain Pumps, F. O. Bynoe, Ealing. 

7002. Driving INsTRUMENTS EMPLOYED fur Currine 
Homan Harr, W. Clark, Lonaon. 

7003, SopAGENE, H. A. Costerton, Brighton. 

7004. CLeansinc Woot, &c., J. Hanford, H.Jifax. 

7005. RaiLway CHAiks, b. B. W. Jackson and RK. 3. Ash- 
ton, Halifax. 

7006. FisHine-rop Ho.per, F. Fagan and 8. Skerritt, 
Sheffield. 

7007. WaTCH-MAKERS’ and JEWELLERS’ P ters, R. 
Oehler, London. 

7003. CoLLecrion and Retention of Tin, &c., Ones, 
E. H. and W. R. Oswald, London. 

7009. Furnaces for Sme.tinc Merats, &c., T. May, 
London. 

7010. SIGNALLING, &c., BETWEEN Raitway Trans, T. 
J. Handford.—(T. A. Edison and &. T. Gilliland, 
United States.) 

7011. Secr-inkinc Sramp Paps, B G. Volger, 
Brooklyn, U.S. 

7012. Steam GENERATORS, I. Engelson, Jersey. 

7013. KaiLway Switcnes, E. 8. Cartman.—(&. A. 
Trapp, United 8 oe) 

7014. Street Inoots, H. J, Allison.—(Compressed Steel 
Company, United States.) 

7015. FLyine Tarcets, L. H. Macomber, London. 

7vl6. Treatina FisH-rok, E, E. Waters, London. 

7017. Ink Fitter, J. M. Dennison, London. 

7018. MovaBLe SHANK for SLeeve Links, &c., T. Hart, 
London, 

7019. MeraL Moutps for Castine Steet Waexts, J. H. 
Johnson.—(W. Sellers, United States.) 

er — Bouts, Biups, &., J. Harrower, 


7021. Sopeuaneo Execrric Licutinc Apparatus, C. 8. 
Snell, London. 

7022. RANGE Finper, E. Wright, Southend-on-Sea, 

7023, Lamps, A. J. Boult.—(M. Matthews, Canada.) 

7024. Hypravtic VaLves, P. A. Newton.—,C. &. Crane, 
United States.) 

7025. ReEakING Pouttry, J. J. Scott, Deptford. 

7026. Permanent Way of Rattways, J. H. Betteley, 
London, 

7027. Morive Power for Vetocirepes, J. Whittingham, 
London, 

7028. InkeGULAR SHapep Merat Articies, G. F. 
Simonds, London. 

7029. Cookine by Gas, G Manning, London. 

7030, Row .ocks, G. Hughes, § oudun. 

7031. CLEANING Snips’ Bortums, A. H. Reed.—{N. A. 
Gustayson, U.S.) 

or? ne cae Gray, C. A. Day.—(W. A. Cockrell, 


) 
7033. Corps for Pictures, &c., G. Hookham and W. 
H. Tonks, Lond n, 
7034. Lxon and Sree. Tuses, &c , E. Dixou, London. 
7035. Makino Ice, Maschinenfabrik Germania 
and P. Etfertz, Loud m. 
7036. ——— Eyornes, H, Otway and F. S. Snowdon, 


bp tee "evnisxo, &c., Hair, W. Bownand G. Capewell, 


7038. —_— Wicks, W. Bown and G. Capewell, 
London. 

7039, SotrrarrRe and other Srups, W. H. Hall, London. 

7040. ADJUSTABLE SranD for HusPitas, W. Shrubsole, 
London. 

7041. Wueets. A. Paget, London.—21st March 1885. 

7042, Steet, H. H. Lake.—(H. &. Cahen, France.) 

7043. Rattway Goops Trucks, H. H. Lake.—(W. A. 
Tarver and A. Bryan, Australia.) 

baer ae Macaines, H. H, Lake.—(C. B. Cottrell, 


7045. Steam Enornes, H. H. Lake.—(R. Coz, U.S.) 

7046. Sprines for Carriages, H. H. Lake. WwW. J. 
Bunker, U.S.) 

7047. Bituiarp Tasces, F. R. Wright, London. 


10th June, 1885. 


7048, Line-THROWING Guns, D. R. Dawson, Glasgow. 
7049, HEELs and Soxes of Boots, &c., J. Brown, Man- 


c r. 

7050. Sarety Bicycwes, 8. Leek, Bloxwich. 

7051. Sarery Jornt for Bracecerts, &c., J. S. Whitten 
and H. G. Plant, Birmingham. 

7052. Automatic FLusHines for Lavatorigs, &c., 
In; . Manchester. 

7058, DISCHARGE and WASTE ARRANGEMENTS for Barus, 
&c., M. Ingram, Manchester. 

7054. Crosine Borries, Jars, &., M. 
Manchester. 


“= Warmine and Ventitatina Rooms, &c., H. T. 


Stephenson, 


ohnson, Urmston. 

7056. ArR-TiqHT VEssELs for PRESERVING Foon, H. T. 
Johnson, Urmston. 

ae a &e., Wixpow Sasues, W. McGill, 


7058. Rarsinc Stamp Heaps for Suapine Metats, A. C. 
Hands and F. Parkes, Birmingham. 

7059. CHECKING the Amounts Parp for ADMISSION, 
W. A. M. Brown and J. M. Porter, Leeds. 





7060. Pipz Tuse and Srup Wepoxr Grip, J. Lynn and 
W. Timms, 


7061. Grippina Corps, Ropss, Casizs, &., J. Carver, 


7062. Srinwina oe &c., T. 8. Whitworth, Man- 
chester.— 20th April, 1885. : 
7064, Li ERMETICALLY CLosine and Stoprerinxe Borrues, © 


kK. Potter, Barns 

7064. Can TRUCK for 1x, Ons, .&c., E. Roden, Wolver- 
hampton, 

7005. KecuLarine the Suprty of Water, &c., T. G. 
Messenger, Loughborough. 

7066 PANPL-PLANING a en Macuines, E. 
aud G. H, Warburton, B 

7067. Axces for Gesmen o &e., C. H. Marshall, F. 
Sanders, and N. Smythe, Birmingham. 

7168. Caxpinc Enoinegs, W. Dubsou, Manchester. 

beg Macuine for Curtina Faprics, A. Sutcliffe, 

wee . _Fouvixa Cuairs, W. Morrison and J. W. Benn, 


7071. In pistnc Metat Opsecrs, A. Ephraim, London. 
W722. ns for GLoves, &c., HK. Wallwork, 


7073. ho the Speen of Boats, T. Crowfurd, 
London, 

7074. Evectric Arc Lamps, F. L. Muirhead, Londen. 

7075, Covens for Jus, &c., KE. A. Biuowuticld, Londen, 

7076. ThaNoMITTING Kurany Mution, K. Wilson, 
1 ondon. 

7077, A BooxK in a Box which is also to contain Poxr- 
Canvs for keeping a tteoonp of Wrirres MatTea 
on the said Pust-card, F. Davies, Fdmonton, 

7078. Metattic Bevetkabs, J. Ke UC. Taunton and H. 
Ferrer, Loudon. 

707¥. OBratnina CaRBo.ic Acip, &c , from Tar O14, 
J. Hardman, Manchester. 

7000. Lockine Nuts upun their Screw Botts, A. F. L. 
Bernard, Loudon 

708:. Corrina ar PRICKING Cicar Enps, E. M. Moore, 
Loudon. 

7082. AvuEsIVe ANTI-DRY-RoT Compusitioy, J. F. 
Ebner, Londun. 

7083. Dooxs or Coyers for Coat Boxes, &c., C. Sims, 
| vudon. 

7084. 


” 


InstaNTANEOUs SuHuTTERS for ProtoonaPHic 
Cameras, H. J. Haddan.—(t. Liithen, Leamurk ) 

7085. Fountain Pens, H. J. Haddan.—({b. Fried und 
B. Iscovits, Austria.) 

7086. Jorneuns’ Cramps and Screw Presses, H. J. 
Haddan.—(P. Chaussivert; France.) 

7087. Bape Bits and Snarrixs, C. Hibner, London. 

7088. SeamMLess Rupper Tuse, &c., M. &. Hutchinson, 
Loadon 

7089. States, F. Miller, London. 

7090. Heatina Warten, H. Otway and F. 8. Snowden, 
London, 

7091. Pipe Covuptinos, A. J. Boult.—(A. Dorgans, 
France 

7.92, Luparcators, &c., A, J. Boult.—(P. Macabies, 
France. 

7093. Taeatinea SuLtpHate of Inon Soxvrtion, M. I. E. 
Morris, Lon 

7094. PreParino Corrow, &c., W. R. Laka,—(A4. Clarke 
and H. C. Perham, U.8.) 

7095. Gas Stoves, W. R. Lake.—(J. W. Baker, U. 8.) 

7096, PLayine Pianos, &c., C. D. Abel. — (J. Carpentier, 
France.) 

7097. Lawn Tennis Potes, W. Brenton, Loncon. 

7098. Grape Sucar, &&., O. Korscheit —-(H. Soxhiet, 
Bavaria.) 

7099. Cyc.omerers, T. W. Short and W. J. Mason, 
London. 

11th June, 1885. 

7100. Decorations upon Gass, &., W. R. Readwin, 

mdon. 

7lwl. Wrencnes, J. Drewitt, London. 

7102. Jacquarp for Weavinc FaBaics, M. Priestley, 
H. and &. T. Lord, and L. Thomis, Bradford. 

7103. Water Waste Pweventer Cistern for Watsr- 
nr a £. G. Wright and T. C. Summers, Ports- 
mout 

7104. Gas Motor Enornes, G. Warsop and H. W. Hill, 
Nottingham, 

7105. KevuLatine Lusricator, H. east, Sonaten 

7106. Makino Sewace Pipgs, A. Patrick, 

7107. a the Conprtion of Koos, U. awe, 

7108. — and Restartinc Tram-cars, J. Shaw, 

. Harrison, W. Shaw, and G. Douglas, Bradford. 

7109. LeTrinc-DowN Morions for Looms, E. Barlow, 
Manchester. 

bi Ne — for Letrer-boxes, F. Squirl and J, Gunn, 

vertu! 

Tit. Frommers, @ . L. Wigg, M. Steele, and W. J. 
Wigg, Liverpool. 

7112. WasHinec and Pegtino Poratogs, A. Barrett, 
Sutton Mill. 

7113. RatLway Runyina oo, -Bpox, E. and J. H. 

Walker, Rotherham. 

714. GramMMe ARMATORES, G. x. Dorman, Stafford. 

71:'5. Biastinc Mines, W. Beatson, Rotherham: 

7 oe Pistons, A. Thoruton and 8. Koberts, 

if ix. 

7117. Weicutine Stoppers, R. Walton, London. 

7118. FLowgse Houper, G. Davis, Birmingham. 

7119. Rotary Pops, E, Schergen, | iverpool. 

7120. Mitt Piant for Makino Wire Rows, E. 8. Lenox, 
Liverpool. 

7121. Paints, &., D. Melville and J. F. Whitney 
London. 

7122. Removine Mup from C.ioruges, A. O. Kelso, 
Liverpool. 

7123. Txnts, W. Pitt and W. M , Stratford. 

7124. Securtne Cammweys, E. Marland, Oldham. 

7125. Cooxine Ranors, R. Nisbet, Glasgow. 

7126. CHemicaL Precipitation, J. G, Lorrain, London, 

7:27. Oxpwance, J. A. e, Londun. 

7128. ELectrric Cases, J. W. Butler, London. 

7129. Waterpaoor CLoraine, A. Chism, Belfast. 

7130. Extracting Precious Merats from Orxs, C. H. 
McEuen, London. 

7131. Heatiyc Water Corts or Rapiators, W. G. 
Cannon, London. 

7132. Reovtatixe the TemPERaTURE of Arr or Gasns, 

A. C. Hill, Middles! -on-Tees. 

ni eta for Reciprocatine Enotves, G. C. Offen, 


7134. Axte-TREEs, A. Bruckner, London. 

7135. BichromatTe of PorasH, P. Romer, London. 

7186. Hypratzor Carsonate of Strontium, &c., E. FP. 
Trachsel, London. 

7137. ApJUsTaBLE Cuatr, A. McDonald, London. 

7138. SHutrte Guarp for Looms, A. Wilkinson and J. 
Shawcross, London. 

7139. laste Unrversa. Brvss, V. Luksch, London. 

7140. Propucine Howgycoms Quittine, E. 8S. Ham- 


mett, London. 
7141. Parina, Curtine, &c., the Brius of Hats, W. 
H. Dorman, 


7142. Inpex Booxs, J. B. Burr, Middlesex. 
ba = Morse Inxer Apparatus, O. D. ‘Abel.—(Siemens 


Halske, Germany.) 
7144. — or Pauresne in Woop, &., J. Collis, 


7145. Fastentne of Ear-ninas, J. C. Pocher, London. 

7146. Grease Receprac.e for Canrniace Ax zs, H. J. 
Haddan.—{B. Jacquelin, France.) 

7147. ReoisTeRtnc THERMOMETERS, &c., W. Miiller.—(C, 
Derckmann, Germany.) 

7148. Merattic Compouxp for Fioorine, &c., 0. A, 
Wilkes and W. Millar, London. 

7149. Permanent Roapway for Tramways, &c., C. A. 
Wilkes, London. 

bey ~ 0. .Couriaxos for Prrzs, &c., N. Thompson, Lon- 

not Awncuors, H. G. Crow, London. 

7152, Markinc Patrerss on TextTie Fasnics, H. 
Willey and J. W. Robbs, London. 


O88 ae Heat Recorper, &c., J. Gilmore 
an 

7154. WatcHes a Crocks, G. Thommen, London, 
7155, Cartripess, T, Nordenfelt, London. 
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7156. Taeatine Parsr Pur, H. H. Lake.—(J. Jordan, 
United States.) 


12th June, 1885. 
bas = S.iipmve Sasu Frame for Carniace Doors, H. 


7158. Atracunre Fryers to Srinpies, F. W. Lawson 
and T, K. Ha y, 
7159. Semuxine and Twistive Frames, F. W. Lawson, 


7260. Orcaw Pires, J. J. Walker, London. 

7161. Praeciprratine Coprer from SoLUTIONS ConTAIN- 
tno Sutpuate of Coprer, E. Hunt.—(M. 7. Brown, 
United States.) 

7162. Spray Lamps, J. B. 

7163. CourLine po hebedg F. J. Te beet I Liverpool. 

7164. Lusricators, W. P. Thompson.—(X. Wrigley, 
Bast India.) 

7165. Tricycies, C. Stout, and F. 8. and J, A. Bayley, 
Liverpool. 


7166, Tozacco-Pirss, 8. Amphiet, Birmingham. 

7167. Preventine Steam BorLer eseeaeen, T. Bed- 
dous and J, Brown, Birmingham. 

7168. Castors, 8. , Birmi , 

7169. Gum Borris, B. L. F. Potts, don, 

7170. Sweerine REMOVING REFUSE from StTReets, 


, H. Whiley, Manchester. 
7171. "ADVERTISING, 8. J. Ewing, ie. 
ar Sream ENGINE, J. Womersley, Littletown-in- 


ea SPINDLE TUBE ~~ Dn Sprnnine, &c., W. C. and 
we > r. 
7174. Recutatine Stoprers for Borries, P. Jackson, 


7175. Ixprcatine, &c., the Speep and Distance Run 
ws —_ or Vesse.s, J. Young and J. Richardson, 


London. 
7176. Curntne Ruevmarism, 8. Nash, Winnipeg. 
= Warer Heareas, F. A. don. 

78. Breakine Frsrovus PLants, M. ‘Raabe and F. H. 


y 2-4 London. 
= Inon and’ Sree., J. H. Johnson.—({Za Société 
nonyme Le Ferro-Nickel, France. 
7100 ya Cuarrs and Sores, &c.,C. Baker 
and G. H. Clack, London. 
i Racks for Houpinc Brvusues, &c., H. A. Cochran, 


7182. vine Dust 4 Carpets, &c., W. Milward 
and B. Richards, Lond: 

7183. Hawsoms and other ' VEHICLES, H. Brockelbank, 
Streatham. 


7184, ———_ “_aeaes Cocks, J. Dewrance and G. H. 


all, 
7185. Cask Same, A. 8. Bishop and F. Down, London. 
7186. TreatiInc Matrers SEPARATED from the WaTER 
in which Woot, &., have been Bortep, W. Jones 
and C. Kilpatrick, Manchester. 
7187. , &c., Yarns or THreaps, J. C. Mew- 
—_ 3 Lombard et Compagnie, France.) 
a oan — Buttons to Troussrs, &c., 
7189. Cement, W. Joy, Kenton. 
7190. Giass Pusu ——, W. Cutlan, London. 
7191. Box Fruvss, J. A. and A. A. Clarke, London. 
7192. VenTitatinc Apparatus, C. Groombridge, 
7193. Pri &c., of Ba C. @ bridge. 
7193. Proputsion, &c., LLoons, C. Groom! % 
London. 


7194. E.ecrro-HypRaULic Vacuum Apparatus, B. J. 
Mills.—{C. Diener and C. A. Mayrhofer, ogame 

7l95, ALKALINE J. Mactear, G 

7196. —— Drvine APPARATUS, a. i Leane, 


ay Bassam, B. B. Breidenbach, London. 
7198. Extixcutsuine Lamps, H. Lowe, London. 
7199. Iron Wues.s, E. Pri London. 


7200. PLoveus, J. = —(C. Anderson, U.S.) 
7201. Free-sars, D. J. Morgan and J. H. Plews, 
London. 
13th June, 1885. 
7202. Kxrrrinc H. Kiddier, London. 


MAcHINEs, 
7203. Putter Frames, &c., - , Aston. 
7204. Cooxmse Rances, G, G * and J. Kinnaird, 


ec. 
ro foe the Enns of a ScarF to a Suint Front, 
J. . London. 
7206. Lamp and Srove Wicks, &c., C. and W. Crisp, 


7207. Locks and Larcues, W. W. Smith, Maidstone. 
= Arracxinc Door Kyoss to their SPINDLES, A. 


rae. Eenemme Door Kyoss to their Sprxpvss, C. T. 
7210. StRincinc up and Tunine of Pianos, &.. T. 
7211. Jacguarp of Weavine Looms, J. Crabtree and 
5 x. 
7212. Recutatinc the Buiast of Locomorives, 8. 
M , Liverpool. 
7213. Expanpixe the Enps of Casxs, W. K. Paterson, 


7214. Automatic Gear for Oprentnc and C1os 
Excavators, W. F. Batho and 8. M. Re anny 


7215. ADVERTISEMENTS on REVOLVING SHUTTERS, M. 
~—{L. Diosy, Austria.) 
7216. Bicycies, B. Esmarch, Balsall Heath. 
7217. Prerarine and sprinnivc Macuinery, &c., B. A. 
7218. Hotper for Heatrsc Fiat-rrows, C. Gamwell, 
Liverpool. 
7219. CLora lt ——nggmmaaa R. C. Willey and W. A. 
on. 
7220, ConpENSER Sraiprer Rives, J. and R. Sellers, 
7221. Vetvereens, W. E. B. Priestley and W. Bottom- 
London. pd 


7222. ‘Carson for ELECTRIC Lamps, J. Y. Johnstone.— 
(Za Société A. Chertemps et Cie., France ce.) 
7223. PRESERVING Leatuer, P. M. Justice.—({A. 


ULE beocrens. A. J. T. 


. METALLIC —_ Sieerers for Rarways, A. F. 
* Bernard, Lon: 
7228.- OPENERS = Scurcuers, R. Schaellibaum, 


London. 
7229. — for Rartway Veuicies, R. H. Hepburn, 


7230. Deesacume Preparation, E. W. Bickerton.— 
(4. B. W. Howe and W. R. Bukerton, Tasmania.) 
7231. eo Morten Copper, R. G. Brook, Liver- 


pool. 
ph TeLernonic Transmitrers, &c., R. H. Ridout, 
7233. ~ Hoiper and Press, R. W. Ashby, 
7234. Szewinc Macuixe Gurpes, &c., T. H. Williams, 
7235. StyLoa F P; H. Holdsworth, 
\. RAPHIC or FouNTAIN Pens, 
London. 


7236. OverneaD Lamps, A. M. Silber, London. 

as maar syd AcTING Foe lane ons tad 
Imray. Compagnie ives-Lille, France. 

7238. Borter and other Furnaces, &c., W. Westlake, 


7239. Securmne Rar Pirgs, H. W. Allan, Glasgow. 
7240. Gas Governors, J. Stott, London. 
721. Fittivc and Sroprerine Borries, R. L. Howard, 


“ welle, 

7243. Liqguip Merers, O. Brown, London. 

7244. Toot for SHaPprNc the Neck Portion of Bort es, 
&c., W. C. Cartmel, London. 

7245. Oprratinc Exp.osive Prosecrizes, J. 8. 
W New Jersey. 

7246. Opgratine, &c., VEessets ELectricatty, J. 8. 

, Riverton, New Jersey. 
TUT. (CAL into ELecrric Force, 
J. 8. Lememmte Riverton, New Jersey. 





15th June, 1885, 


7248. Suckine Draas, A. verpoo, 

7249. PorTABLE Maviaas Ot, 

7250. Porrery K11x, J. Broadhurst, Stoke-on Trent. 
P. Taylor, Bir- 


VETAILING MacHINgEs, J. Anderson, Newcastle- 


= Basket, Wicker, &c., Work, G. 


7252. 
on-Tyne, 
7258. Sranps for Hotpine Gasses, &c., J. Morton, 


7254. Fasrentnes for Wrnpows, A. T. Littleford, Bir- 


7255. 
chester. 

7256. Hanp Fumicators, W. D. Luff, ween. 

7257. Susrarnine Rupture, A. Hodges, ~ ve 

—— Reovutators, E. Stockwell, 

ley. 

7259. Doxssres or SHEppING Motions, R. Ecroyd, 
London. 

7260. Horsgs’ Wrvrer Suors, W. J. Nash, London. 

7261. Sroprers for Borries, J. Rebbla, Halifax. 

7262, Bey Drawer-HANDLES, 8. H. Keeling and 
a} . Smith, London. 


mnc VeLocipepes, &c., J. Higham, Man- 


pote. 
Boots, &c., E. Johnson, 
7266. gg Curtains and Buiinps, J. F. Forth, 


on _- Srraw, T. P. Mayos, London. 
268. Srretcuine Hives, G. Cumberpatch.—(A. Jesson, 


.o> nce.) 
7269. Boors, &c., H. J. Haddan.-F. Kaiser, Saxony.) 
7270. —- and CouRsE Corrector, R. H. T. Plumb, 


Lon 
7271, ef Forks or Bett Guipes, G. Greenwood, 


7272. Mousse Cuarrs, &c., J. C. Mewburn.—(4. P. 
EB. Bonnard, France.) 

7278. UMBRELLAS, C. H. Butlin, London. 

7274. TRANSMISSION of Sounp, &c., C. J. Wollaston, 
London. 

7275. Wuxprne Bossins for Loom Suurries, W. Atkin- 
son, London. 

7276. HoLpInc TOGETHER PaMPHLETs, &c., W. A. Shaw, 
London. 

7277. Lamps or Stoves, C. Barton, A. Rotherham, and 
the Barton Burner Com: i London. 

7278. Disinrectine Raos, Hl. . Martyn, London. 

7279. a Barrerties, A. M. Clark.—(C. R. Good- 
win, 

7280. ne Devices, E. D. Peacock, —y 9 

7281. weyers Ram Keys in their Cuarrs, G. A. 
Goodwin and W. F. How, London. 

7282. peta 1-1) or Cusnions, W. R. Lake.—(H. &. Stern- 

berger, U. 

72838. Power Looms, 8. C. Lister and J. Reixach, 

Bradford. 


7284. Frisninc Pirie Fasrics, 8. C. Lister and J. 
Bradford. 


Reixach, 

7285. Burnive Ores and Mriverats, R. and C. Oxland, 
London. 

7285. Hotper for Hotpinc Cuatk for CHALKING 
Brituiarp Cuss, E. Tonks, London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette. ) 


$16,523. Hay Knire, Wallace H. Carter, Hallowell, 
i pee 29th, 1884. nae ie 
Claim.—In a hay knife, a blade ing a diagonal 
portion 


grooved face and a back of less thickness than 





the grooves forming a serrated 
the margin of the back portion, 


and Sand extending tthe 


su 

niente | dette ie Thomas Foulds, Tre- 
Pa.—Filed February 17th, 1885. 

Claim.—In a jet condenser, the combination of the 

tank with the supply pipe ‘provided with exhaust 

nozzle, and the discharge pipe, the supply and dis- 


EATS} 































o-— ae ipes being of equal length, substantially as 

and for the purpose set forth. 

317,157. Frexiste Courtine or Jornt ror Woopen 
Rops, Harvey V. Lowrie, nver, 0.—Filed 
September 20th, 1884. 

Ph ig rine sections with on yo ot 


ends internally 
exible chain and a nfanibie elastic coupling. anne 


o The combination,* substantially as hereinbefore 
bed, of the wooden sections provided with con- 


(317, 157 ] 








Wy 
SSS : 


Ll 


cavo-convex abutting ends, 









WI BRS S88 
—— 


and a central flexible 
both 





, ini y 
— ; on 
by a or chain, and a 





flexible and elastic coupling, ge as de- 
scribed. ion 
—s 


ond a erm | but non-extensible link or chain wi' 
said firmly secured at its ends to alan Bec- 
7 tye eK ‘as described. 


317,233. Woopen Tonave ror Jomina FLoorr 


&e., Irwin H. Spelman, Cortland, Ohiow Filed 


March 17th, 1885. 


Claim.—(1) A wooden tongue for j flooring, 
ot the or other pieces of wood, with the of w 

e 4 running cross 4 Tye as * 
wooden —, “2 eces 

one | oak an essentiall strip 

appro: lar in caves ccstion, wi the 





grain of the wood running crosswise of the tongue, 

substantially as set forthe (3) A A Saeee for oe 

boards or other pieces of w 

tially of two s' pe of wood applied flatwiee each 

other, a thread, twine, or equivalent laid 

between the wooden strips, peal the pony 

cemented together, and so arranged Fy 

of wood is crosswise of the tongue, aad 

set forth. 

317.4 475. Vatve Gear, John f Snes, Syracuse, 

iled December 27th, 1 

Cate _a) In combination oeith the governor, 

valve stem, and excentric rod, the bracket A Al, 

secured stationary in its position and vided with 

og ide groove a and slots 6 b, the slide 8, wy 
groove a and ha’ connected with i 

vale stem, the rock arm connected * one aoe 
the valve stem, and at the opposite end 

ae rod and provided wi with the slot 


oe 


crum » eee Sate io ae tank Fi and the 
governor spindle connected with said fulcrum, sub- 
stantially as set forth and shown. (2) In combination 
with the governor, ive 8 excentric 

the bracket A Al, secured stati in its position 
and provided with the segmental guide groove a and 


vertical slots } b, the segmental slide 8, moving in the 
groove a, the link C!, connecting the valve stem with 
said slide, the rock arm R, connected at one end with 





the slide at ¥~ attachment of the link, and havin, 
i to i ite end the excentric rod an 
provided with the slot t, the fulcrum e, sliding in the 
slots ¢ 6b, and the governor spindle connected with 
said fulcrum, substantially as described and shown. 
(8) In combination, with the governor, valve stem, 
and excentric rod, the bracket A Al, secured station- 
ary in its position and grey with the segmental 
groove a, and vertical slots } ) and /, the mtal 
slide 8, moving in the groove a, the link C!, con- 
necting the valve stem with the slide, = rock arm R, 
connected at one end with the slide at the attachment 
of the link, an ving d to i end 
the excentric rod and provided with the slot t, the 
fulcrum ¢, sliding in the slots ¢ 6), the rods ¢ ¢, con 
nected at one a with the fulcrum ¢ and guided in 
the groove / and screw-threaded at the opposite end, 
the cross-bar g, connecting the rods cc, nuts 2 2, for 
adjustably s the cross-bar on said rods, the 
governor spindle having its end screw-threaded and 
through the cross-bar g, and nuts n! nl for 
adjustably connecting the governor spindle with the 
said cross-bar, all constructed and combined to 
— substantially in the manner specified and 








317,726. DirrerentiIAL PuLLEY Biock, James Christie, 
Philadelphia, Pa.— Filed October 6th, 1884, 


Claim.—{1) The combination, in a pulley block, of 
differen’ 4 substantially as described, with 
the frame of the plates A and B and top 


piece D, constru and secured to each other, sub- 
stantially as set forth. (2) The combination of the 
frame consis’ of the plates A and Band top piece 
D, with the erential gearing, the chain pulley M 
of which has a hub bearing in the plate A, and with 








of the chuck H, ada; 
the mandril D, hem dehy hay ~. yh} 


(317,550) 











rae | 


P to admit of lateral movement, and means to revolve 
the same, substantially as described. 


S178. B ony Sropren, William Beardsley, Beacon, 
ed February 27th, 1885. 
Claim The combination, with the apertured cap 


fitted upon the bottle neck, of the apertured packing 
interposed directly upon the cap ons the upper edge 





— 





of the bottle neck, and provided upon the inner sur- 

face, around mS ure, with a ent annulus or 
, and th valve, substan as and for the 

purpose set forth 

$17,750 750. Javemen, Frank C. Douds, New Castle, Pa.— 


27th, 1884. 
boilers, the 









Ww Ne 4 





Was ie 





yur 










WO we 


tite 








SS 
SS 


and of remeron Ay same shape and construction, 
in combination with the inter jate screw-threaded 
couplings J and P, constructed to form the injector 
tubes, as shown, said T-sections bein; x ted to 
receive the said interior couplings provi ith con- 
a oa substantially as and for the purpose 
set 
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SCELLANEOUS EXHIBITS AT THE INTER- 
NATIONAL INVENTIONS EXHIBITION. 
No, III. 

Pricr’s Patent Candle Company exhibits in operation in 
the West Annexe a.plaiting machine, with its patent 
switching arrangement for transferring the bobbins from 
one spindle to the other. Plaiting machines are usually 
made up of four heads, each head consisting of a pair of 
upright spindles, carrying discs, and rotating at the same 
areal in opposite directions; the bobbin spindles, which 

the be bbins with tne cotton, being held in notches 
in the peripheries of the discs. Each bobbin spindle, as it 
lence the axes of the discs, is transferred from 

e discs upon one axis to those upon the other; the 
bobbins being thus made to describe a path resembling 
the figure 8. This transfer is controlled by a switch, 
which crosses from side to side in the intervals between 
the es of the bobbins, so as to the to 
right and left alternately. In the ordinary plaiting 


SECTIONAL ELEVATION 





| Sten ed 


upon a series of skewers, which are afterwards withdrawn 
and the wicks inserted. It is claimed for this method 
that, as there is no waste of wick nor remelting of candle 
material, it is more economical’than the old system, and 
further, that it produces much better shaped candles. 
Three candle-moulding machines are to be seen in 
operation. One of these is for producing Price’s drawing- 
room candles with improved self-fitting ends, and 
slightly in some details from an ordinary candle-moulding 
machine, <A “self-fitting” candle being ta towards 
both ends, cannot, of course, be moulded in a single 
mould. In the machine shown the moulds are enlar, 
at the top to receive the “caps” which form the conical 
ends, and when the candles are forced out of the moulds 
they carry the “caps” with them. The candles are 
placed, one row at a time, on a “drawing board,” the 
caps” being received and held by a series of recesses. 
a lever the operative advances a bar with a 
rams against the ends of the candles, pushing the 


probably attracts the 





finish, and may be formed with a series of <amare 
flutes, which are easily abraded, so as to fit any sized 

stick. Another of the machines, and that which most 
greatest amount of attention, is for 
making Price’s spiral candles, and is illustrated below. 
This machine does not differ essentially from that 
already referred to, with the exception of the internal 
cireulation, which has been improved by the suptiontion of 
a central.outlet, as the production of spiral candles in such 
a machine is only possible with a very efficient cone 
arrangement. The advantage of thus moulding spi 
candles over the older method of cutting them in a lathe 
is too obvious to require comment. The other machine 
shown is for the manufacture of perforated candles, and 
is similar in design and general ment of its 

to those shown by Price’s Company in the Health Exhibi- 
tion last year. This machine works with the clamps just 
like an ordinary: candle moulding machine, and is very 
compact, occupying as it does less than half the space, and 
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machine the motion of the switch is determined by the 


impact of the bobbin spindles themselves—as shown in the 
detail sketches above—each bobbin spindle as it from 
disc to disc striking against a wing bracket, which stands 


out from the axis of the switch and carries it back against 
a stop, thus moving the switch through a sufficient angle 
to cause the next bobbin to cross over in the other direc- 
tion. This method of switching the bobbin spindles is 
= to the objection that it is very noisy, and there is 
considerable wear and tear; so much so, that large 
bobbins cannot be run at high speeds. In the plaiting 
machine shown the switches are actuated by a positive 
motion derived from the disc spindles, the wing brackets 
and stops being dispensed with, a crank pin working 
in a slotted arm serving to move the switch. This 
arrangement is illustrated above. The crank is fixed on 
the end of a spindle which is geared into the disc spindles 
in the ratio of 2 to 3, and moves the switch from side to 
side at the ays intervals for transferring the bobbin 
spindles to the different disc spindles, no other contact 
taking place between the bobbin spindles, and the switch 
or parts connected with it, than that by which the bobbins 
are guided in their course. In this way the noise and wear 
and tear are reduced to a minimum, and the machine can be 
run at much higher speeds than it otherwise could. The 
machine is shown in operation plaiting candle wick, for 
which Price’s Candle Company employs a co! - 
able number of machines at its Battersea Works; but 
the switching ment is capable of application to 
plaiting machines for all purposes. 

Another interesting exhibit is the manufacture of snuff- 
less dips. Dip candles, as most people are a’ are made 

winding the wick upon a rectangular iron e and 
dipping the frame with the wick upon it into a or 
vessel containing the melted tallow or other material, the 
candles by a series of dipping being gradually formed upon 
the wicks} themselves, e manufacture of snufiless dips, 
as shown by Price’s Candle Company, differs from that 
method in so far that instead of forming the candles upon 
the wicks, the candles are produced by continued dippings 
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whole batch out of the “caps” simultaneously. The wicks | at the same time producing 25 per cent. more candles at 
are then severed by a knife sliding in a groove in front of | one operation than the French machine. This feature of 


the “drawing board.” Before “filling up” again, the | com 


tness'is a characteristic which distinguishes all the 


wicks have to be threaded through the “caps,” and these | machines shown by Price’s Company, and it has been 





ANDERSON AND GALLWEY’S RIVETTER. 


inserted into the tops of the moulds, the wicks being held 
centrally over the moulds by a slotted L iron bar, which 
passes along the top of each row of moulds. This method 
of working is scarcely so neat or so expeditious as that 
with the “clamps,” but the advan which it 

are, that by obtaining a proper circulation of the cooling 
water, the self-fitting ends produced have a much finer 


secured without cramping the machines or 
interfering with their working in any way. 
The arrangement throughout is exceedingly 
neat and handy, everything being so pl as 
to be within easy reach of the workman. 
They are also of easy access for cleaning—a 
matter of very great importance—as by simply 
raising a loose cover the workman can intro- 
duce a brush and clean the outside of all the 
moulds in the tank without the least trouble. 
The work is very strong and substantial, the 
materials being specially selected, cast and 
wrought iron being in some instances replaced 
by steel. 
Morgan’s ingenious, and, for its day, 
efficient candle-making apparatus, was worked 
by Price’s Candle Company on a large scale, 
but was supplanted by the still more effec- 
tive plant designed for them in 1856 by 
Mr. E. A. Cowper, at a time when other 
candle-makers were, for the most part, making 
candles with the old hand frames, The 
advanced position which it held then it 
still continues to maintain, and the display 
which it makes at the Inventions Exhibi- 
tion shows that it is still well to the front. 
Messrs. Anderson and Gallwey, Cremorne 
Works, Chelsea, exhibit a comprehensive 
collection of their fixed and _ portable 
hydraulic rivetting machines, embodying their most 
recent improvements. One of the machines is an 
“ Eagle” Bred rivetter, with patent automatic return 
stroke, in which, by means of a constant pressure ram, the 
rivetting die is brought back immediately the foot lever 
is released. The stroke of the die is adjustable, and can 
be instantly altered to any required length by altering the 
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position of a tappet. This does away with the old plan of 
changing dies for every fresh length of rivet and for vary- 

icknesses of plates, so saving both time and money. 
Another feature in this machine is the improved treadle 


ing 


starting gear, which may be 
used from either side of the 
frame, the attendant’s hands 
being left entirely free to con- 
trol the work between the 
dies. These rivetters are 
made in all sizes, and have 
been supplied to many of the 
leading firms in this country 
and abroad. Among the 
latter we may mention the 
Compagnie Général Trans- 
atlantique, which has recently 
erected one of the most 
powerful machines yet made, 
capable of putting on a 
closing pressure of 120 tons 
at each stroke. There is also 
on view a new form of patent 
fixed rivetter, in which the 
frames are formed entirely 
of steel plates and angles 
built up into box girders, to 
which the hydraulic cylin- 
der and rivetting apparatus 
are fixed. Such a machine, 
being very light, is specially 
suitable for transportation, 
and also offers facilities 
for readily changing the 
hydraulic cylinder to suit 
rivets of varying sizes, the 
cylinders being merely 
attached to the framing by 
bolts. Notwithstanding its 
lightness, built up framing 
of this description is very 
rigid, and it can be made so 
as to require much simpler 
foundations than the ordi- 
nary type of framing. Of 
portable machines, Diam 
Anderson and Gallwey ex- 
hibit four varieties. Promi- 
nent among them is a 
small “ Bear” rivetter, speci- 
ally designed for use on 
locomotive work, by means 
of which parts of the boiler 
usually considered inacces- 
sible to machine rivetting 
can be readily got at. The 
suspension r enables the 
rivetter to be placed in any 
position and at any angle, 
so as to reach such work 
as safety valve seatings, 
fire hole doors, foundation 
rings, &c. Another type of 
“Bear” rivetter, which we 
illustrate on page 491, is 
also exhibited, and is claimed 
by the makers to be the 
simplest form of portable 
machine in the market. Its 
suspending gear merely con- 
sists of two eye-bolts screwed 
into the frame, as shown on 
the engraving, to either 
of which the hook of a pair of 
blocks may beattached accord- 
ing as the machine is required 
to work in a vertical or hori- 


zontal position. These two positions are considered to be | is also a number of specimens of work done by the 
sufficient for the requirements of ordinary girder work, for | machinery we have described, and an assortment of 


which these machines are intended 
to be used, and no doubt their 
ar simplicity renders them pecu- 
iarly suitable for it. The “‘ Lion” 
or hinged type of portable rivetter 
is represented by one machine. 
In this class the cylinder and ram 
are placed at one end of a pai 
of steel arms, hinged at the 
centre, and having the dies at 
the other end. The advantage of 
such an arrangement is that the 
ends of the arms carrying the 
dies are not encumbered by the 
hydraulic working gear, as in the 
case of direct-acting machines, and 
can therefore reach into corners 
and other parts where room is 
limited. An important matter in 
all portable rivetters is to so con- 
struct the valves that they are 
opened and closed with little effort, 
in order that there may be no 
tendency to drag the dies away 
from the rivet head, after having 
once been brought into the 
proper position. Messrs. Anderson 
and Gallwey have paid special 
attention to this point, and by care- 
ful balancing have succeeded in 
producing a valve which can be 
worked with a very slight applica- 
tion of pressure upon the lever. 
Besides rivetting machines, thereare 
also exhibited high-pressure vertical 


pumps, specially designed to work hydraulic machine tools. | cupped leathers, which, both as regards material and work- 
hese are strong and well constructed, the workm: 
being of a high quality. The pumps are intended to be | 
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worked by belting from the main shafting of the shop, and 
for this purpose are provided with fast and loose pulleys, 
but, of course, they may be driven by a steam engine 
combined on the same frame, if thought desirable. 
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AMOS AND SMITH’S DIGGER. ; 


nship, seem of the highest excellence. 
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KITT’S GAS EXHAUSTER. 





road, exhibit Greenaway and Kitt’s patent four-slide 
exhauster and pump. i i i 
we illustrate by views below, is 
e provision of four slides worked from a shaft placed 


e principal feature in this 


excentrically in the cylinder, 
by means of which a a 
regular action is obtained, 


' the tions usually pro 
uted in the working of This 
class of — being re- 
duced below a_ perceptible 
amount, so that a high speed 
can be maintained without 
noise. The machine at the 
Exhibition is shown in 
operation, driven by a small 
inverted-cylinder oscillating 
steam engine working direct 
upon the shaft, the piston 
being 8in. diameter and 
12in, stroke. The exhauster 
cylinder is 2ft. 6in. diameter 
and 2ft. 3in. long, the in- 
ternal drum being 1ft. 10$in. 
diameter, and at a s of 
eighty revolutions per minute 
50,000 cubic feet are passed 
per hour; but a still greater 
speed may be maintained, 
and, if necessary, the appa- 
ratus will pass 80,000 cubic 
feet per hour. A larger 
exhauster, capable of dealing 
with 160,000 cubic feet per 
hour, is also shown, but not 
in operation. The same 
arrangement may be used for 
pumping tar, ammoniacal 
liquor for gasworks, slurry, 
&c.; and the makers state 
that it will draw water from 
a depth of 28ft. and oo 
against a pressure of 32 lb. 

r square inch, These ex- 
ool have been success- 
fully applied at the works of 
the Gas Tight and Coke Com- 
pany, the South Metropolitan 
Gas Company, and at several 
provincial gasworks. 

Messrs. Amos and Smith, 
Hull, show a working model 
of Parker’s patent digging 
excavator, for use in the 
construction of railways or 
docks, or for any purpose 
where it is required to 
remove soil in large quan- 
tities. The principle em- 
ployed in this machine is 
that of cutting or diggin, 
the earth within a limi 
distance of the working 
edge, in  contradistinction 
to tearing it by dragging 
« bucket through it, the 
makers stating that they are 
in this way enabled to per- 
form a much larger amount 
of useful work with a given 
expenditure of power. A 
general view of the machine 
is given below. It consists 


KV of a massive iron frame 


LLL et ttt dteattttdetldet ddd upon wheels, upon which are 


fixed the boiler and engine, 
and a jib and pillar of 


much the same construction as those of an ordinary crane, 
with the exception that the jib is a double one, the two 


portions being kept sufficiently far 
es to admit of the frame of 
- : 


digging a tus 
elon PP his frame is o 
wrought iron, and is pivotted to 
the top of the pillar at one end, 
the other being suspended by 
chains from the jib, so that it may 
be raised and lowered according to 
the depth of the surface of ground 
it is desired to remove, The 
digger is shown in the sketch 
on the next page. It consists of a 
series of steel tines A, each 2bin. 
wide, placed side by side in pairs in 
strong clip sockets B, which have 
movement given to them by the 
combined action of the cranked 
shaft C, which is driven by means of 
gearing from the top of the pillar, 
and the link D which is hung from 
a spindle attached to the framing. 
The shaft has three cranks at 
angles of 120 deg., each crank 
operating a pair of tines, so 
that while one pair is in the 
position shown in the sketch, ie. 
commencing to cut the earth, 
another is just completing its stroke, 
while the third is being brought 
forward ready to follow the first 
pair. The earth removed at each 
operation is indicated at E. It 
is pushed back on to the plate 
F by the tines, and from there 


it falls into an elevator which raises it to the top 
of the pillar and disc it by means of shoots 


Messrs. Thomas Horn and Sons, Gray-street, Waterloo- | into trucks, The digger head is raised and lowered 
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APPLEBY BROTHERS 20-TON OVERHEAD CRANE CRAB. 
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APPLEBY BROTHERS 


by chains worked by a crab on the frame. When 
using a double line of trucks, the spoil is delivered at either 
side of the machine at will, irrespective of the position of 
the excavating head, and when working in a gulley the 
machine can be arranged so as to discharge over the end. 
By examining the sketch it will be seen that the action is 
a mechanical imitation of spade digging, the tines 
being pushed forward into the earth, the same as a spade 
is pushed by the foot, and then being swept back with 
increasing rapidity as the position of the centre of suspen- 
sion alters. e understand that the inventor has devoted 
several years to the subject of excavating, during which 
time he has made numerous experiments on a large scale 
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AMOS AND SMITH'’'S DIGGER. 


on this and the kindred subject of digging for agricultural 
purposes, these experiments having satisfied him of the 
superior results to be obtained by this system over those 
in which a bucket is dragged through the soil. One very 
oe result anticipated is a great saving in repairs 
and maintenance. For in the new system the digging 
tools are simple and massive, and have only their proper 
work assigned to them, viz., that of loosening and moving 
the earth on to the carriers, which, being relieved of the 
mesg work of digging, can be run ata comparatively high 
speed and be made correspondingly lighter. In the 
machine, the model of which is now at the xhibition, the 
gauge of the wheels is that of the ordinary railway. The 
necessity for laying a special track is therefore avoided, 
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TUMBLER BEARINGS 


while convenience is secured by the machine being mad 
available for use at any part of the works on the con 
tractor’s lines, or it may be passed to other works over th« 
ordinary lines of railway. 








APPLEBY BROTHERS WHIP CRANE. 


Messrs. Appleby Brothers, Greenwich, exhibit an 
overhead travelling crab for 20-ton rope crane, which 
we illustrate above. All motions for lifting, tra- 
velling, and traversing, are transmitted from a shaft 
which runs across the crane beams, this being con- 








sidered by the makers a better arrangement, both as 
regards safety and durability of rope, than passing the 
rope backwards and forwards in the usual manner. The 
attendant travels with the crab, and being directly over 
his work, has a much better command of it than if he were 
stationed at one end, as is often the case. The clutches 
for working all the motions are of the double-cone friction 
type. Tumbler bearings, which we also illustrate, are 
used for supporting the transverse shaft previously men- 
tioned, and may, of course, be applied to any shafting the 
bearings of which must be path removed and 
replaced. There are three moving py i, the fallin, 
bracket bearing, the strut which holds it in position, 
the spindle which lifts and depresses this strut. This last- 
named operation is performed by an inclined plane, which 
is fixed in front of the travelling iage, so that it 
engages the hook which is shown on the top of the spindle. 
The ing gives a perfectly firm support for the shaft, 
and has, we understand, been used for several years 
with very satisfactory results. The whip crane which 
we illustrate is a cheap and neat arrangement for 
obtaining the speed required in loading and unloadin 
light sc. Sed while at the same time a means is provid 
for raising loads up to two tons. Weights of 5 cwt. and 
under are lifted quickly by pulling on the hand rope, which 
acts without gearing direct on the large wheel at top of the 
pillar; above that, and up to one ton, the handle is 
shipped on the barrel shaft; whilst for loads between one 
a two tons the pinion shaft isused. The crane is carried 
on a strong wrought iron post keyed into a cast iron base, 
whose bearing on the floor is so large that but little 
holding down is required. A cast iron sleeve fits over the 
post, and carries all the lifting gear, the lower end having 
a friction roller, which permits the crane to be very — 
swung round. This is a neat and inexpensive crane, whic 
may be very advantageously used in many circumstances. 
Below we illustrate a neat and compact hand- 
steering gear, patented by Mr. T. Archer, and exhibited 
by the manufacturers, the Dunston Engine Works Com- 
pany, Gateshead-on-Tyne. It consists of a cupped chain 
drum with internal toothed wheel, which runs loosely upon 
a horizontal shaft and gears with a pinion mounted on an 
excentric formed on the spindle to which the hand-wheel is 
fixed. On turning the spindle movement is communi- 
cated to the drum according to the difference between the 
number of teeth in the wheel and pinion, the latter being pre- 
vented from turning round by a stalk which projects down 
into the standard and is loosely guided by it. The position 





ARCHER'S EPICYCLOIDAL STEERING GEAR. 


of the rudder is indicated by a pointer actuated by a worm 
and wheel. The gear is self-holding, consequently less 
manual labour is required than with the ordinary ead 
steering appliances, the rudder remaining in whatever 
position it may be put without exertion on the part of the 
steersman. It is, moreover, quicker in action, and being 
very simple and compact, can be produced at the same 
price as the ordinary apparatus. We understand that 
this patent gear has been largely used by Sir W. G. Arm- 
strong, Mitchell and Co., the River Tyne Commissioners, 
and many leading firms in the North, and has invariably 
given satisfaction. The same firmalso shows Archer’s patent 
compressor or nipper for holding steel hawsers, which con- 
sists of a frame in which are two loosely hinged ved 
jaws. By means of a lever, worked by a me me the jaws 
can be opened and closed, so as to admit the hawser or 
grip it the pressure when the rope is in place increasing 
with the downward movement of the jaws, which, when 
they once come together, form a kind of toggle joint. In 
this way the hawser can be held with certainty, or, if need 
be, it can be gradually slacked out without d or 
it may be released at once, while there is no possibility of 
it becoming wedged hard and fast, as is the case with some 
compressors. 
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A simple and inexpensive little machine for cutting 
keyways in pulleys and wheels is shown by Messrs. 
rs, Aberdeen. It consists of a circular table with a 
hole in the centre, through which a vertical rectangular 
cutter, serrated on one side like a milling tool, is caused 
to reciprocate by means of a crank and gearing below. 
The pulley or wheel is clamped to the table by a lever bar 
and pressed against the cutter, the width of which varies 
according to the size of keyway to be cut. Compared 
with an ordinary slotting machine, the keyseater has many 
advanta There 1s no frame above the level of the 
table to limit the diameter of wheel; the work is done 
much more rapidly than with an ordinary slotter; and any 
desired taper can be given to the keyway without the 
trouble of adjusting the wheel. We understand that as 
many as sixty-six small pulleys have been cut in one hour 
by one of these machines. 








COMMERCIAL ELECTROLYSIS. 
No. IV. 
By Pacet Hices, LL.D., D.Sc. 


In the refining of metals the mechanical power pro- 
ducing the electric current—for, in f vexzmany practice, the 
electric current is always produced by dynamo and magneto- 
electric machines—is absorbed chiefly in overcoming the 
resistance of the baths, which resistance depends upon the 
distance apart of the two electrodes, upon the concentra- 
tion of the solution of the bath, and upon its temperature. 
In plating the power expended in transporting the metal 
from the anode to the cathode is insignificant, but in 
refining the mere weight of metal deposited requires clearly 
considerable work to be expended. As stated, this amount 
of work may be made, nearly without limit, almost as small 
as we please. To calculate the amount, there are required 
as data the quantity of current in ampéres, and the resist- 
ance of the baths in ohms; the best resistance of the bath 
is a matter of economic moment. Now it is always 
possible to diminish the resistance of a bath by increasing 
the surface of the anodes and cathodes. Also the quantity 
of current may be diminished for a given production of 
metal by putting several baths in chain, and by so in- 
creasing their surface as to make the total resistance equal 
to that of the first bath. It is possible, theoretically, thus 
to refine a ton of copper per hour with the expenditure of 
only a horse-power of work. But there are two limits— 
first, the nature of the deposit, which with a current of so 
small density would be crystalline and not reguline; and, 
secondly, the amount of capital required to be sunk in 
weight of metal operated upon, and in the construction of 
baths. The work expended is, in fact, only one of the 
economic considerations, and when favoured by such 
natural advantages as a fall of water adjacent to the 
factories or by the collateral requirements of even large 
steam powers for rolling or wire drawing, is then of 
secondary importance. It would be very easy, notwith- 
standing the great profits and advantages to be obtained 
from this method of refining copper, to cause the interest 
upon the capital sunk to exceed the profit upon 
the work done. If a given quantity of copper is 
economically refined with the expenditure of a certain 
power, and it is desired to double this production, 
maintaining the same expenditure of power, it would 
require fourfold the quantity of metal to be put under 
treatment, and this would entail much more than fourfold 
the expenditure for baths. The limit is reached really 
much earlier than would appear probable at first sight. 
Two French authorities, Hospitalier and Fontaine, have 
both pointed out that the limit of economy appears to have 
been reached with 128 bathsinchain. That concentration 
of solution attended with the best practical results appears 
from numerous authorities to be a solution of sulphate of 
copper in water at 16 deg. Beaumé, or 1°1247 sp. gr., 
which corresponds to 12°42 per cent. of CuSO, or to 
18°267 of the crystal. The resistance of a cubic centimetre 
of this solution, or its specific resistance, is 32 ohms at 
20 deg. C. With ordinary commercial sulphates of copper 
a specific resistance of — 


25 ohms corresponds to 1°0744 sp. gr. at 20 deg. C. 
= ” ” 9» 11425 ys eg. 
5 


” ” ” te 425 ” ” 25 deg. Cc. 
1 per cent. of sulphuric acid being added. 

The distance between the electrodes in refining is rarely 
less than 2in. (=5 c.m.), and this com tively great 
distance is maintained in order to avoid all chances of 
contact between the anodes and cathodes. From the 
foregoing figures it is easy to ascertain the resistance of a 
bath, and it is better to assume a specific resistance of 
20 ohms, as purer metal results from this than from a more 
acid bath. For instance, at Marseilles there are 22 square 
metres of anode surface per bath, and the anodes are 
5 centimetres distant from the cathodes. Itis convenient 
to work in metric measures when dealing with specific 
resistances, but we may for practical purposes take the 
resistance of a cubic inch of sulphate of copper solution as 
8 ohms. There are forty baths; the resistance of asquare 
metre is ;5455 of that of 1 square centimetre, or 73%5 = 
0020; therefore the resistance of the whole chain of baths 
is 00184 ohm. At Birmingham the resistance is 0°2 ohm 
for the chain of forty-eight baths, and at Hamburg it is 
for 120 baths 0°l ohm. From the deposits at these works 
it is easy to calculate the quantity of current in each 
circuit or chain of baths. This at Birmingham is 230 
amperes; at Marseilles, 220 ampéres; and at Hamburg, 
265 amperes. From these currents we deduce that about 
1}-horse power is used in the baths at Marseilles, about 
93-horse power at Hamburg, and about 15-horse power at 
Birmingham. The waste works may be represented at 
about 1 per cent. of the total work for that done on the 
metallic resistances, and at 5 to 10 per cent. for that due 
to polarisation. We have now only to deal with the actual 
commercial cost. 

Cost of installation.—The cost of installation at Elliott’s 
Metal Company, Birmingham, may be assumed for forty- 
eight baths, each of about one cubic yard capacity, and the 
work employing a motive-power of 20-horse power, as at 








£1724, or £16 10s. per ton of ~~ refined per year. At 


Hamburg this is £3940, or fal 
copper refined per annum, with 120 baths, each of two 
cubic yards capacity, employing 12-horse power; and at 
M. Roux’s at Marseilles this is £1680, or rising to £18 10s. 
per ton of copper per annum for forty baths, each of three 
cubic yards capacity. 

Value of metal under treatment.—The value of the metal 


under treatment may be taken as at £64 10s. per ton on | 


average, but this is very variable. At Hamburg the total 
weight of metal under treatment is about 122 tons, at 
about this price, and as the output is about 325 tons yearly, 
the capital sunk in the metal in the baths represents about 
£25 per ton. In Marseilles there is sunk in copper under 
treatment the value of about 54 -tons, representing a 
capital of nearly £3000 for an annual output of 75 tons. 
At Birmingham the quantity of metal under treatment 
is smaller, only about 10 tons, re ting a capital of 
£650 with an annual output of 100 tons. Per ton of copper 
refined yearly in these three large works the capital may 
thus be distributed :— 





Installa- |Metal und Costof | Total 
tion. treatment. 





works, expense. 
2 ieee | 8 i 48 £ s. 
Birmingham ... .... 1610 | 6 0 6 28 10 
Marseilles ... .. 1810 | 36 8 | 8 63 0 
Hamburg... ... ... 12 8 24 4 | 15 


51 12 
The cost of refining the copper must include interest on 
capital sunk, the cost of motive power, that of manipula- 
tion, the wear and depreciation of plant, and general 
expenses. Taking capital at 5 per cent. interest, and 
wear and depreciation at 10 per cent. on the purchase 
ice, also assuming a high average price per horse-power 
‘or motive power, as this is obtained in small amount, with 
labour at 7d. an hour, or at 15s. per day for forty baths 
and £1 10s. a day for 120 baths, and with general 
expenses at 100-150 per cent. upon the cost of labour, we 
may calculate the total cost to be made up as follows :— 


Expenditure per Ton of Copper Refined. 
a Motive 
capital. power. 


£aj\£€ ws. a. | £ 8. 
Birmingham... 1 8 |7 4 0;1 4 


Marseilles ...| 3 3 | 410 oo u 
Hamburg 211 |111 6/0 9 





| 
De | General 
dalen, Labour. |oxpenses| Total. 








£s\ &s. | fs, 
2 6 26/14 8 


217 4 6 |1510 
112 112 | 716 
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bar ses these cae a is easy to see that = = of 
refining copper by the electrical way is largely dependent 
upon the circumstances of the installation, but des that 
these circumstances are under control to a very great 
extent. No account has been taken of the precious 
metals obtained during the process as a bye-product, and 
one that stands as a great advantage of this method of 
refining. The cost has been calculated upon the basis of 
pure copper obtained, and although, as compared with 
ordinary metallurgical treatment, it is high, yet the result- 
ing fine metal is much purer and its value as an electrical 
material much higher than any other process has been able 
to attain. 

In my next and last article I will endeavour to point 
out briefly the further present applications of com- 
mercial electrolysis. 








THE PHYSICAL SOCIETY 


“‘On the Winding of Voltmeters,” by Professors W. E. A 
and John Perry. As it is most important that voltmeters, ohm- 
meters, powermeters, and ergmeters should be so constructed that 
the a increase of resistance of their fine wire coils due to 
the heating effects of the currents passing through them should be 
as small as possible, the question arises as to whether such coils 
should be made of German silver wire, or of copper, or partly of 
German silver and partly of copper wire, and how the diameter of 
the wire should vary in different parts of the coil. The authors 
have therefore been led to investigate the conditions that make 
this heating error a minimum with cylindrical coils of internal and 
external radii ro and rj. 

At a place whose distance from the axis is r let the cross section 
of the wire be z,, p the specific resistance of the material; then 
assuming that x = xo 1r*,p = por’, pr=poror’, and that a 
current C in one spire of radius r fey nary @ magnetic effect 


K C r4 on the suspended needle, they find that the heating error is 
proportional to 
a: * — rd r;"—-To sul 
"PCP —rP Pn — ron * mM. 


where p=d-a+1,n=2+b — 2a, m=2 + 1°144b - 4a. 
The conditions that make this expression a minimum are worked 


out in the paper, the result being that with one of their magnify- part 


ing spring solenoid instruments whered = —1, the values of a and 
5 giving a minimum value are a = 0°325and b = —0'5; and since 
in practice 6 cannot be negative, they conclude that b = 0 and 
a = ‘4 give the best results, i.c., that all the wire employed in the 
bobbin should be of copper, and the law of increase of « cross section 
proceeding from the centre should be x = xo r04, 

The actual waste of energy in the instruments is next considered, 
and lastly, the authors show how to pass from a voltmeter with 
known winding, and whose maximum reading is P,, to another of 
the same volume and shape whose maximum reading is to be P., 
and they conclude that as they have shown that the waste of 
energy is the same in both for their maximum readings, the resist- 
ances of the instruments must be proportional to the squares of P, 
and P,; or, following the law y arrived at fora minimum 
error due to heating, the cross sections of the wires of the two 
=< 5 a at similar places must be inversely proportional to P, 
ani 2 

The a of outside coils for voltmeters is considered, 
and it is shown that if we desire the same error in the two instru- 
ments due to heating when the outside resistance coils are of the 
same size and shape, it is necessary to have the same ratio between 
the resistance of resistance coil and that of the magnetising coil in 
the two cases. To have a less or a greater error in the second case 
it is only necessary to have the equation 


e (the error) = 2+FV 





1+FV’ 
where F is a constant and V the volume of the German silver 
resistance coil, From this V may be determined, and the ratio. 


ing to £12 8s. per ton of |. 


* of the resistances of the resistance coil and the magnetising 


= 5 V, where D is aconstant which, like I’, 
is obtained from experiments on the first instrument. The diminu- 
tion of the heating error by using much iron in the instrument so 
as to obtain the same magnetic action with a much smaller current 
is discussed, and experiments were shown to illustrate how such 
employment of iron introduced a permanent magnetism error and 

me the indications of such an instrument on the lower part of 
the scale to be uncertain and to depend upon whether measure- 
ments were being made with an increasing or a diminishing current. 

**On the Manner in which Light affects the Resistance of 
Selenium and Sulphur Cells,” by Mr. Shelford Bidwell. _In a com- 
munication made to the Society at its last meeting, the author 
had cell which behaved in all respects like a 
selenium cell when exposed to light. The action of this cell was 
supposed to be oper tad the sulphur haynonge a small 
quantity of sulphide of silver. If this were the case, the result of 
a current as the cell would be to deposit sulphur upon the 
anode, and as sulphur has an enormous resistance, that of the cell 
would increase the sulphur thus deposited combined with 
the silver. It is this combination that is believed to be 
much facilitated by light, a supposition the author believed 
he had confirmed by direct experiment. Mr. Bidwell had 
also measured the resistance of a piece of selenium that was 
coocieen wag tipealins te hoping for some We to 6 are 

en was eating for some e in a glass 
mould, two opposite sides cleaned, and two pieces of tin foil, 
between which the resistance was measured, pressed against them. 
In this way the specific resistance was found to be megohms, 
which is enormously higher than that of the selenium in the cell, 
a fact tending to confirm the theory that the conduction in such 
cells is due to the electrolysis of the selenides of the metals form- 
ing the terminals produced in the locking, and similar to that of 
the sulphur cell described above. 

**On the Error Involved in Professor Quinke’s Method of Cal- 
culating Surface Tensions from the Dimensions of Flat D; and 
Bubbles,” by Mr. A. M. Worthington. In a series of well-known 
papers, ‘essor Quinke has ded a large ber of measures 
of flat “ge and bubbles, from which he has deduced the values of 
tensions for the free ‘ace of a liquid and for the common 
surface of two liquids in contact. The numerical results obtained 
in this way exceed those obtained from observations upon the rise 
in capi tubes, which Professor Quinke attributes chiefly to the 
fact that in the latter case the edge angle is not zero. Mr. Worth- 
ington, however, shows that the surface tensions obtained by Pro- 
fessor Quinke with flat drops are too high; this arising from his 
having assumed that the were flat at the vertex. The error 
thus introduced is very considerable, amounting in most cases to 
as much as 10 cent. of the whole value, and upon its being 
duly corrected, the values obtained do not appreciably exceed those 
obtained with capillary tubes. 

“On a Comparison between the Mercury Standards of Resist- 
ance Issued by M. Mascart with those of the British Association,” 
by Mr. R. T. Glazebrook. 


coil is given by y 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have wag lig ny i the ae A. } a, — 
engineer, e Albacore; F. Worth, engineer, to the Asia, addi- 
ed for > bey sed ; itiam Dread, ir eer, to the indus, 

iti ‘or the Wrangler; H. P. ing, assistant engineer, to 
the Asia, for the Imperieuse. ’ . 


Errecr oF Encasinc Woop with Irox,—It was always 
expected since first wooden ships were clothed with armour-plates, 
that they bp ge decay, and this anticipation has been 

. The only excuse for the armour-plating of 
le, — ber Roped yi a rege 
Royal » Repulse, vereign, Favourite, a 
Research was the fact that the vessels were already a” “ed build- 
. When once 
those a the line were completed that happened to be on the 
stocks w! were proved to be an absolute necessity, no 
other wooden ironclads were laid down in this country, but iron 
ships took their place. But in France wooden ironclads continued 
to built until within the last eight Pans and it is this fact 
which has doubtless induced the French Admiralty to + | down so 
—— and steel ironclads since that time. It is the closely 
fi wooden backing on the outside and flanking on the inside 
which entirely prevents air from getting at the unseasoned oak 
timber of the frames, and this causes the juices of the timber to 
ferment, and so induces the growth of the peculiar fungus known 
as dry rot. An examination of our wooden ironclad fleet a few 
years ago resulted in their being almost entirely condemned, and 
now we find the Admiralty are turning them into money by selling 
them to the ship breakers. The Royal Sovereign—the ship in 
which Captain Coles’ turrets were first tested—also the Zealous 
and Favourite, have just been sold for this purpose, and others will 
doubtless speedily follow. While vessels of less than twenty-five 
years old are thus being broken up on account of rottenness, it is 
interesting to notice the number of two and three-decked wooden 
ships—some of them nearly a hundred years, and none less than 
thirty or forty years old—which still survive in ordinary at Ports- 
mouth, Devonport, and Sheerness. These were built of seasoned 
timber before the age of hurry set in. 


ANOTHER “ FUNDAMENTAL” PATENT.—The following, from the 
Electrical World is not without interest in this country :—‘‘The 
widespread interest manifested in the electric lighting patent suits 
fully detailed in our last issue will be increased by the announce- 
ment of the issuance of an important patent on the 12th of this 
month to Sawyer and Man, No, 317,676. The claims embraced in 
this patent present l interest in the light of recent develop- 
ments, and are the following :—(1) An incandescing conductor for 
an electric lamp, of carbonised fibrous or textile material and of an 
arch or horeshoe shape. (2) The combination, substantially as 
hereinbefore set forth, of an electric circuit and an incandescing 
conductor of carbonised fibrous material, included in and forming 
of said circuit, and a transparent hermetically-sealed chamber 
in which the conductor is enclosed. (3) The incandescing conductor 
for an electric lamp formed of carbonised paper. (4) An incandescing 
electric lamp consisting of the following elements in combination : 
First, an illuminating chamber made wholly of glass hermetically 
sealed, and out of which all carbon-consuming gas has been 
exhausted or driven. Second, an electric circuit conductor passing 
through the glass wall of said chamber and hermetically sealed 
therein, as described. Third, an illuminating conductor in 
said circuit, and forming part thereof within said chamber, 
consisting of carbon made from a fibrous or textile material, 
havi the form of an arch or loop substantially as 
described. In order to understand the cause of its issuance 
at this late day, it must be explained that Mr. Edison filed 
his original patent on high resistance carbons on Nov. 4, 1879. 
His patent was issued on the 27th of January, 1880. But in the 
meantime Sawyer and Man had filed their application on January 
9th, 1880, and when it came to be acted upon an interference with 
the Edison patent was naturally dec’ . Messrs. Sawyer and 
Man claimed priority of invention, and the case was carried from 
the Examiner-in-chief to the Commissioner of Patents, and finally 
to the Secretary of the Interior. A t of testi was 
taken on both sides, and the case ed by Messrs, Roscoe Conkling, 
H. H. Dyer, and C. L. Tomlinson for Edison, and by Messrs. Amos 
Broadnax and H. K. Garden for Sawyer and Man. This Patent- 
office litigation was decided in favour of the latter, and hence the 
allowance of eS ay we a gd than five years. Weunderstand 
that the Consolidated Electric Light Com; , the owners of the 
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times seem to await the incandescent light,” 








FREI ST NRL ELIOT fs 








-celesnetpace: 


amen 


RCS Se) 





epee pet nee tk 


re nn dtinta— 





JUNE 26, 1885. 


THE ENGINEER. 





495 








RAILWAY MATTERS. 


A PASSENGER train on the St. Paul Railway, nine miles north of 
Sioux City, Iowa, was on Friday last struck by a cyclone and 
almost entirely wrecked, six persons being injured, 


THE first sod of the railway from Stanthorpe, Queensland, to 
the border has been turned. It is regarded as the first step 
towards connecting Queensland with the Intercolonial Railway. 


Wuat might have been a very serious railway accident on the 
Alta Italia Railway was happily averted by the Westinghouse 
brake, On the 16th inst., as the train from Turin to Paris was 
running at high speed down an incline of 1 in 33 at the Mont 
Cenis Tunnel, one of the horn plates of the sleeping car broke; the 
driver feeling the hitch immediately applied the Westinghouse 
brake, and the train was pulled up at once. It was found that the 
sleeping car and a saloon carriage were off the line. No one was 
injured, but considerable delay was caused in forwarding the 
passengers, 


THe Vienna tram-cars carried about 36,000,000 passengers in 
1884, as against 30,000,000 in the previous year, Yet three new 
cars onl: a ps on the lines during the year, the numbers bei 
603 in 1884, in 1883; and this, the Railway News says, is hel 
to justify the loud complaints which have been heard as to the 
overcrowding of tram-cars in Vienna. These vehicles are, it is said, 
shamefully overcrowded, and it is no uncommon sight to see one 
horse painfully dragging a car with forty persons in it, The traffic 
of the Vienna omnibuses, which are elongated coaches carrying 
but fifteen passengers each, amounted to 6,500,000 fares, 


THE effect of the weather on tram-car business is shown by the 
following :—In 1884 the miles run by the South London cars on 
Whit Monday were 5271, this Pe only 4863, the extra cars that 
would have run all “e being ordered back to the yard on accouut 
of the wet weather. The passengers carried last year were 54,571; 
in 1885 only 31,197. The receipts last year were £404, against 
£270 this. Owing to improved weather on the Tuesday and suc- 
ceeding days, the company more than made up its loss, the cars 
being w filled. The receipts on the week were £1556, against 
£1491 in 1884, about 15,000 more passengers being carried than 
in the corresponding week of last year. 


THE yearly average of railway accidents in the United States for 
the four years ending last April was 1408 accidents, 410 killed, and 
1695 hurt. The monthly average for last year was 105 accidents, 
30 killed, and 141 hurt. The month of April was below the 
average in all respects; the year was also below the average, 
although approaching it closely in the number injured. The 
averages per day were, for the month, 2°70 accidents, 0°47 killed, 
and 2°50 hurt; for the year, 3°45 accidents, 1°00 killed, and 4°63 
injured, The average casualties per accident in the month of 
April were 0°173 killed and 0°926 hurt; for the year they were 
0°290 killed and 1°342 injured. 


THE Times Calcutta correspondent, telegraphing on Sunday, 
said :—‘* The cholera epidemic on the Bolan Falway is now dying 
out, if it has not quite disappeared. The work is being resumed, 
and it is expected that the line will be open to Mach by the 15th 
of August. This work will sustain a serious loss owing to Colonel 
Lindsay, chief engineer, being compelled to go home invalided. It 
is understood that his place will be taken by Major Gracey. The 
work of the Pishin Railway has been a by floods 
and cholera, and the portion between Nari and Hurnai is tempora- 
rily suspended ; but the alternative line up the Bolan Pass is pro- 
gressing. Cholera having disappeared in that quarter, it is 
expected that it will be only a few months. before the railway ia 
open to Quetta.” 


Ina paragraph headed “‘ Failure of the Cable Road in Phila- 
delphia,” the Scientific American says :—‘‘ The road is constructed 
through twelve miles of the principal streets of the city, and has 
cost the projectors 600,000 dols., but it is estimated that 1,250,000 
dols. more will be required to correct mistakes. When the iron 
i she a thagher Bro Sane ees an vous wae 
run through stringers to the top e conduits 
just below the slot where the grip passes down to the under 
the street. Every change of temperature has been found to affect 
the width of the slot and hinder the passage of the grip.” The 
public will no doubt soon hear announcements relating to the cable 
tramways in this country which will contain the word failure. 
The failure in this case will, however, not be of a mechanical 
origin, but will probably be due to the difficulty of showing where 
the money has gone, or in what way it has been used, 


A CORRESPONDENT writing to the Times, calls attention to the 
scheme for deepening the Grand Junction Canal between Birming- 
ham and London. Ata meeting of the Council of the Wolver- 
hampton Chamber of Commerce on the 5th inst. it was announced, 
as stated in our columns, that the South Staffordshire Railway 
and Canal Freighters’ Association had taken up this scheme, 
involving an expenditure of one million sterling, for deepening the 
Grand Junction Canal between Birmingham and London to allow 
of the passage of steamers of 120 tons burden. The Association 
decided to order a survey and estimate, at a cost of £500. The 
correspondent referred to says :—‘‘ This movement will, I trust, 
receive the hearty support of London traders generally, who have 
been unfairly handicapped by the various railway companies. For 
instance, the rate for sugar by railway from London to Birming- 
ham, a distance of 113 miles, is 20s. per ton, whereas the rate 
from Greenock to Birmingham, a distance of 312 miles, is only 25s. 

r ton; and although the railway companies have been asked to 

lower the London rate, they have so far declined to do so. Conse- 

quently a | tonnage is now going by canal, and more would 
certainly go by this route if anything could be done to facilitate 
the passage of steamers serving this important district.” 


Writine to the Times, a correspondent sends the following 
t of an accident which happened in the Mont Cenis Tunnel, 
with a view to a timely warning of those readers who wish to 
travel by that pleasant and well conducted line :—‘* We left Turin 
on Tuesday, the 16th, by the 2.15 p.m. express train for Paris, 
having taking three p! in a coupé salon, quite the best and 
most luxurious railway carriage I have yet travelled in. We 
reached Bardonnechia in good time, and entered the famous tunnel 
at an unusually slow pace. This, however, was soon changed to a 
rate quite novel to myself, who have often done the journey 
before, and we rushed along through the thirteen miles long 
tunnel as if 5 and speed only, was the chief object in view. 
Our carriage wob! about ominously for a time and then left the 
line. Our four lamps, two in each compartment, went out, and 
we bumped and jolted about in the dark, wondering what our fate 
might be, till we gradually came toa stop. After a few moments 
delay to recover ourselves, we proceeded to light a bit of candle we 
had with us and look about. Our four lamps no longer existed 
and the glass globes, of extra thickness, strewed the floor in si 
fragments, the oil being impartially distributed over ourselves and 
the cushions of the seats. One of the two lavatories in the 
carriage also was wrecked. Looking out of the window, we saw 
a pieces of the springs of the carriage scattered about and the 
rails torn up, the ca e itself having come to a standstill only a 
few inches from the of the tunnel. After waiting foran hour 
and three-quarters in suffocating smoke and anxiety for the 
promised relief, we were packed into the van of our own train— 
which operation, by the way, might have been done at the first— 
and so taken to Modane station, which was close by. There we 
found that our train—or I should more correctly mh engine 
with perhaps a couple of empty carriages, our train still remaining 
in the tunnel—had been punctually forwarded on its way to Paris 
without waiting for us its peonen. So we had to remain in that 
most uncomfortable station till the arrival of the next train, due 
at it; we were only passengers, entitled to neither courtesy 
nor eration on the part of the railway staff.” 








NOTES AND MEMORANDA. 
THE following, from the report of the Astronomer Royal, are 


the principal results for magnetic elements for 1884:—Approximate | f 


mean westerly declination, 18 deg. 8 min.; mean horizontal force, 
3°931 in English units, 1°812 in metric units; mean dip, 67 deg. 
29 min. 8 sec, by 9in. needles, 67 deg. 29 min, 32 sec. by 6in. needles, 
and 67 deg. 30 min. 9 sec. by 3in. needles, In the year 1884 there 
were only five days of great magnetic disturbance, but there were 
also about twenty days of lesser disturbance. 


THE mean daily motion of the air in 1884, as given in the report 
of the Astronomer = was 286 miles, being miles greater 
than the average of the last seventeen years. The greatest daily 
motion was 891 miles on Jan 28rd, and the least 78 miles on 
February 8th. The only recorded pressure exceeding 20 lb. on the 
square foot in 1884 was 22°7 lb. on January 23rd, after which the con- 
necting chain of the pressure plate broke. It is probable —— 
pressures occurred afterwards on the same day, and also in the 
of January 26th, at which date the chain not been renew 


THe monthly report of Mr. William Crookes, Dr. William 
Odling, and Dr. C. Meymott Tidy shows that the character of the 
water supplied to the metropolis during the past month has been 
in every respect excellent. The mean ratio of brown to blue tint 
of colour in the Thames-derived water was found to he as 11°4:20; 
while the mean penn of organic carbon was ‘128 part in 
100,000 parts of the water, with a maximum in any one sample 
examined of ‘148 part; this maximum of organic carbon corre- 
sponding to just over a quarter of a grain of organic matter per 

on. 


A PAPER was recently read before the Paris Academy of Sciences 
on the electric conductibility of solid mercury and of pure metals 
at low temperatures, by MM. Cailletetand Bouty. From numerous 
experiments made with mercury, silver, tin, aluminium, magnesium, 
copper, iron, and platina, the authors conclude that the electric 
resistance of most pure metals decreases regularly when the tem- 
perature is lowered from 0 deg to — 123 deg., and that the coefficient 
of variation is apparently much the same forall. Itseems probable 
that the resist would b extremely slight at temperatures 
lower than —200deg., although this point has not yet been practi- 
cally tested. 


M. P. GABRIEL gives the following method of tempering steel, in 
the Revue Chronometrique :—Cyanide of potassium is dissolved and 
red heated in a metallic or earthen crucible ; the pieces of steel are 
then immersed in the liquid until red, and afterward plunged in 
water. This process is said to give great satisfaction, and many 
advantages are claimed for it. The temper is said to be harder, 
and if a finished piece is under treatment the polish is not lost. It 
will show a greyish tint, but the original polish will reappear imme- 
diately, if a piece of Pyeng wood with the finest rouge is passed 
over it. It is also said that if the steel has been well annealed, and 
not put out of shape by the file or the hammer, it will come from 
the crucible perfectly straight ; arbors 4 or 5 centimetres long are 
not deformed, if tempered by this method. It is recommended as 
particularly advantageous for tempering escapement springs. 


THE incandescent lamp life test which has been going on at the 
Franklin Institute, Philadelphia, has reached its 1064th hour. 
The Scientific American says the Edison, the Weston, the Stanley, 
and the Woodhouse and Rawson companies competed. The 
Sawyer-Man and Brush-Swan companies were invited, but declined 
to participate in the trial. Extraordinary precautions were taken 
to prevent access to the lamps except by members of the committee. 
The lamps were lighted on April 11th, and have burned ever since. 
At 11.35 this morning the Edison Company, who had entered 
21 lamps, had lost 1; the United States Company, who entered 
24, lost 17; the Stanley Company had lost 19 out of 22, and 
Woodhouse and Rawson, an English firm, had lost 11, or their 
whole number entered. The Edison Company used the natural 
fibre bamboo carbon, while the Weston people used the artificial 
tamidene carbon. 

SoME curious statements on tempering steel are made in a paper 

ublished in Dinglers’ Polytechnic Journal, vol. 225, by Herr A. 
a **On the Influence of the Annealing Temperature upon 
the Strength and the Constitution of Steel.” Hitherto it has been 
generally considered that to obtain a specified degree of softness 
it is necessary to heat the hard steel to a particular annealing 
colour—that is to say, to a definite temperature—and then allow 
it to rapidly cool. Thus, for example, that steel might anneal— 
be tempered—yellow, it had to be heated to 540 deg., and the su 
position was formed and acted upon that it must be allowed only 
& momentary subjection to this temperature. Herr Jarolimek says 
the requisite temper which is obtained by momentarily raising the 
temperature to a particular degree, can also be acquired by sub- 
jecting the steel for a longer time to a much lower temperature. 
For example, the temper which the annealing colour—yellow— 
indicates can be obtained by exposing the hard steel for ten hours 
to 260 deg. of heat; in other words, by placing it in water rather 
above the boiling point. 


A PAPER was read in April before the Royal Society ‘‘On 
Magnetisation of Iron,” by Dr. Hopkinson. It contained an 
account of the results of experiments which have been made on a 
considerable number of samples of iron and steel of known com- 
position, including samples of cast iron, malleable cast iron, 
wrought iron, ordinary steels, manganese, chromium, tungsten, 
and silicon steels. The electrical resistance and the magnetic 
properties are determined in absolute measure. Amongst the 
electrical resistances the most noteworthy fact is the very high 
resistance of cast iron—as much as ten times that of wrought iron. 
The fact that manganese steel is almost non-magnetic is verified, 
and its actual permeability measured. The action of manganese 
appears to be to reduce the maximum magnetisation of steel, and 
in a still greater ratio the idual gnetism, but not to affect 
the coercive force materially. It is shown that the observed per- 
meability of manganese steel containing 12 per cent. of manganese 
would be accounted for by assuming that this material consists of 
a perfectly non-magnetic material, in which are scattered about 
one-tenth part of isolated particles of pure iron. Some practical 
applications of the results are discussed. 


At the meeting of the Royal Geographical Society on the 23rd 
inst., Sir Peter Lumsden read a paper on the countries and tribes 
he has recently visited west of Afghanistan. He gave an interest- 
ing description of the geography of the Murghab valley and the 
customs of its people, and quoted a singular account of the Numak- 
sar, or salt lakes of Yar-oilan, visited and described by Captain Yate. 
He said: ‘‘The valley of the lake from which the Tekke Turkomans 
from Merve get their salt is some six miles square, and is surrounded 
on all sides by a steep, almost precipitous, descent impassible for 
baggage animals, so far as Iam aware, except by the Merve road, 
in the north-east corner. The level of the lake I made to be about 
1430ft. above sea level, which gives it a descent of some 400ft. from 
the level of the connecting ridge, and of some 950ft, below the 
general plateau above. The lake itself lies in the centre of the 
basin above described, and the supply of salt in it is apparently 
unlimited. The bed of the lake is one solid mass of hard salt, 
perfectly level, and covered by only lin. or two of water. To ride 
over it was like riding over ice or cement ; the bottom was covered 
with a slight sediment, but when that was scraped away the pure 
white salt shone out below. How deep this deposit may be it is 
impossible to say, for no one has yet got to the bottom of it. To 
the east of the dividing ridge.is the second lake, from which the 
Saryks of Penj-deh take their salt. The hag which this lake 
is situated is much the he od of the two. The valley proper is 
itself some fifteen miles in length by about ten miles in breadth. 
The salt in this lake is not smooth as in the other, and did not look 
so pure. It is dug out in flakes or s' of some 4in, in 








trata, » Bom 
thickness, is loaded into and carried off on camels for sale 
without further preparation,” 





MISCELLANEA. 


Nature says it is contemplated to use the electric light in Algiers 
or night work during harvest time, in order to escape the heat, 
which is just-too much for Europeans, and is an obstacle to their 
carrying on agricultural work. ‘ 

Tue first annual, dinner of the University College Engineering 
Society was held last evening at the Holborn Restaurant. 
The attendance was large. others present were Mr. Bryan 
Donkin, Mr. Rich, Mr. ©. E. Stromeyer, and others. Professor 
Alex. B. W. Kennedy, president of the society, occupied the chair. 

Tue Russian papers say that, at the request of General Komaroff, 
Governor of the n piglets, the Minister of War has 
recognised the pay le immediately establishing a line of 
telegraph i with Askabad. This line would pass by 
Annow, Babadoorma, Bougatchik, Artchigan, and Sarakhs. Its 
length will be 500 versts, and the expense about 100,000 roubles. 

MeEssks. Rosr, Downs, AND THOMPSON, of Hull, have published 
an exceedingly well-finished new edition of their catalogue of oil 
mill machinery, oil refining plant, warehouse and other hydraulic 
machinery appliances, It is well got up for office use, ard is 
bound with a sheet of paper between each two pages for notes, &c. 
We notice that a first-class medal for oil mill machinery has been 
awarded this firm at New Orleans, 


STRIKES and rumours of intended strikes are on the increase in 
Germany, and some of the revelations as to the “starvation” 
wages that Bes oe in certain branches of labour are somewhat 
startling. Thus the linen weavers of Erdmannsdorf, a village in 
Silesia, have ceased work in an attempt to secure an advance of 
about 20 per cent, on their which average six and a-half 
marks per week for twelve hours’ work per day, and seldom or never 
exceed nine marks, equivalent to as many shillings. 

Tr is said that the construction of a ship railway to connect the 
Bay of Fundy with the Gulf of St. Lawrence has been. finally 
decided on. Ships of 1000 tons and under will thus be able to 
reach St, John from Montreal, Quebec, and other ports on the St. 
Lawrence, without having to encircle the dangerous Nova Scotian 
coast, a saving of 600 miles. The ship railway, which is to be 
seventeen miles long, will, it is expected, be supported by a subsidy 
of £60,000 per year for 20 years from the Comma n Government. 

A FLOATING dome was some time since presented by M. 
Bischoffsheim to the Observatory at Nice. It is intended to cover 
a colossal telescope; it is 22 m. in diameter inside, and has a 
circumference of 60 m., or 2 m. more than the dome of the 
Pantheon. Instead of rendering it movable by placing it on rollers, 

ding to the ordinary method, it is closed below by a reservoir 
for air, which rests on the water in a circular basin. This system 
of suspension is said to be so perfect that, in spite of its great 
weight, a single person can turn it completely round the horizon. 

ACCORDING to the report of Dr. Frankland on water supplied to 
the metropolis during May, the Thames water sent out by the 
Chelsea, West Mid x, Southwark, Grand Junction, and 
Lambeth Companies exhibited a further improvement as regards 
organic matter, the average proportion being even less than in any 
month of last year. All the waters were clear and bright on 
delivery. Of the water drawn from the Lea, that distributed by 
the New River Company was, as regards organic matter, second 
only to the best of the deep-well waters; while the East London 
Company’s supply contained rather more organic matter than the 
Thames waters, Both samples were clear and bright. 

THE longest bicycle ride ever made has just been completed by 
Mr. H. R..Goodwin, of the North Manchester Club. Leaving 
Land’s End on June Ist, he journeyed to John o’ Groats, having 
reached which point in 74 days, he at once turned southward, and 
again arrived at Land’s End on the 16th, the double journey of 
about 1750 miles, or from one extremity of England to the other, 
having occupied less than sixteen days. From Land’s End he 
rode to London, which was reached on the 19th, the rider having 
thus completed a journey of 2050 miles in exactly nineteen days, 
or an av of 108 miles per day. Mr, Goodwin rode a 40in. 
“Facile” safety bicycle, and arrived in London well. 

A Setxcr Committee of the House of Lords, presided over ei 

the Duke of Richmond, has passed the Southwark and V: 
Water Bill, which empowers that company to construct a reservoir 
at Forest Hill, in order to give a high-service pressure to Wimble- 
don. It also enables the er to affix a to. every 
service pipe in their district for the purpose o' wie and 
detecting waste, which must be paid for by {the con- 
sumer. The Bill also empowers the company to raise £250,000 
additional capital, but the ittee have inserted a clause com- 
pelling the company to raise the sum by debenture stock to be 
issued by public tender at par. The clause by which the company 
sought powers to purchase the dust-sifting yard near their Batter- 
sea filter beds was struck out on the = of the Brighton 
Railway Company, the owners of the yard. , 

TuE New British Iron Company, which by-the-bye is one of the 
oldest iron manufacturing on ae in this country, has awoke to 
the fact that the printing ine may in various ways facilitate 
the communication from manufacturer to consumer of information 
and that the latter will not hunt up for himself when there are so 
many ready to supply it. Old reputations are not sufficient to 
make new consumers run after those possessing them, and hence 
the New British Iron Company has just published a well-executed 
catalogue of its manufactures in iron and steel. This company has 
always produced first-class irons, and its brands, Lion, Corn- 
greaves, and Ruabon, are known to thousands who do not know to 
whom they belong. The company.now makes steel by the open- 
hearth process in six different grades, and no doubt will acquire 
the same high reputation which it has held for iron manufacture. 
The New British Iron © y was established in 1825, 

AT a meeting of the Meteorological Society on the 17th inst. a 

per was read on “‘ The Mean Direction of Cirrus Clouds over 

urope,” by Dr. H. H. Hildebrandsson, Hon. Mem. R. Met. Soc. 
The author has collected a number of observations on the move- 
ments of cirrus clouds over various of Europe, and after dis- 
cussing them, has arrived at the following results:—(1) The mean 
direction at all stations lies between south-west and north-west ; 
(2) in winter the cirri come from a more northerly direction, and 
in summer from a more southerly ; in winter the northerly com- 
ponent is greater on the Baltic and the north coast of the Mediter- 
ranean; (4) the mean directions of the upper currents nearly 
coincide with the mean tracks of storm centres ; (5, the upper 
currents of the atmosphere tend in general to flow away from 
those areas in which a barometrical depression exists at the earth’s 
surface towards those in which there is an elevation of pressure. 


THE steel armour-plated barbette ship Rodney, ten guns, 9600 
tons, 7000-horse power, returned to Chatham Dockyard last 
Friday, after a successful series of trials of her engines. The 
official trial, which took place on the previous day, was of the 
most satisfactory character. With a natural draught the following 
results were obtained:—Mean indicated horse-power, starhoard, 
4222; port, 4040; collective, 8262; steam in the boilers, 89 lb.; 
vacuum in condensers, starboard, 28°5in.; port, 28in.; revolutions 
per minute, starboard, 94; port, 93; mean pressure in cylinders, 
starboard, high, 45°61; low, 11°74; port, high, 43°44; low, 11°50. 
With forced draught and enclosed stokeholes, the following results 
were obtained :—Mean indicated horse-power, starboard, 5598°55 ; 
port, 5558'21 ; collectively, 11,156°76 ; steam in the boilers, 901b.; 
vacuum in condensers, starboard, 27°5; port, 28; revolutions, 
starboard, 104; port, 103; mean pressure in cylinders, starboard, 
high, 59°75; low, 12°83; port, high, 60°10; low, 12°78. The rate 
of speed attained was beyond that anticipated, over 17 knots per 
hour being made, notwithstanding the fact that the vessel’s bottom 
was foul through having been in the basin at Chatham so long. 
The machinery worked with smoothness and regularity, the boilers 
generating an ample supply of steam, and no hitch occurred, 
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PASSENGER ENGINE, GREAT SOUTHERN AND 
WESTERN RAILWAY, IRELAND. 


On page 500 we illustrate one of several new engines with 
6ft. 6in. drivers, constructed by Mr. J. A. F. Aspinall, loco- 
motive superintendent of the Great Southern and Western 
Railway, for working the passenger traffic of the line. Above 
we give a view of the foot-plate. Mr. Aspinall, it will be 
remembered, succeeded Mr. Maedonall as locomotive superin- 
tendent at Inchicore, when the latter gentleman went to the 
North-eastern Railway. Mr. Aspinall does not lay claim to 
the design of this engine we illustrate as a whole, because he 
has carefully made every part interchangeable with other 
engines already on the line. The working parts also inter- 
change with the goods engines, and although Mr. Aspinall has 
got a more powerful passenger engine than was before built at 
Inchicore, there are still only three classes of engines on the 
line. The arrangement for the vacuum brake is one introduced 
by Mr. Aspinall, which gets rid of useless piping. The ejector 
is placed in the smoke-box, and bolted on to the cylinders, 
round which air passages are cast. These passages are continued 
to the back end of the cylinders ; from these run two pipes to 
the engine foot-plate. A flap vaive is placed in the pipe near 
each cylinder in a position in which 1t can be readily got at, and 
one in which itis prevented from freezing up in the winter. At 
the footplate the pipes are cast in, thus getting rid of a number 
of joints liable to leakage, and making a neat-looking arrange- 
ment. The old method of running the pipes along under the 
outside footplating was bad, because if an outside rod broke all 
the piping was knocked away, and the brake rendered useless. 

From the end view of the footplate it will be seen that two 
glass water gauges are fitted, a Shendley’s speed indicator, and 
a duplex vacuum gauge, with other ordinary fittings. 





Cylinders— 
eR ee eee) OR ORE es 
Oe ar Se ee ee eee 
Distance apart between centres .. .. .. .. .. 2ft. fin. 
sae sf porte ire eel Pelt on rae 1 agg 
Width of s ND 360 Ve ceteris) Ae Oo 
Ce ee a ee on re ee sin: 
I Shee, ee as as ka Ne 06 on) a 
ORO ae eee 
Lead of slide valve, fullgear .. .. .. .. .. .. dim 
SUWPPOR GE VeRvO, TUN GORE a kk os oe, ee ne SM 
Motion— 
POUND is ns ts, 5s ne. 09-90. oe 
Diameter of piston-rods_ .. .. .. .. .. .. «. Sim 
Length of connecting-rod between centres... .. .. 5ft. 7in. 
Length of excentric-rod between centres .. .. .. 3ft. 10}in. 
s— 
Diameter of driving wheels .. .. .. .. .. .. 6ft. Gin. 
eter of trailing wheels .. .. .. .. .. .. 6ft. Gin, 
I UIE 0b eS! aa ee ce oe 
Distance between centres of bogie wheels .. .. .. 5ft. Sin. 
stance bet centres of bogie and driving wheels 9ft. 6iin. 








Distance between centres of driving & trailing wheels 8ft. 3in. 


wheel 20ft. 4jin. 
Ie ens. agit, Seg alg. aw Leet Bae de ee byin. 
ONE TOI i. cece cs ce nee oh ce oe | SE 
Boiler— 
os. her toedhe-y rhe RE EET OR CTT. 
Diameter of barrelinsideat middle .. .. .. .. 4ft. Sin, 
Thickness of plates of boiler shell .. .. .. .. .. jin. 








Boiler— 
Thickness of smoke-box tube plate .. .. .. .. jin. 
Length of fire-box casing outside .. .. .. .. .. 3ft, Sin, 
Width of fire-box casing outside .. .. .. .. .. 4ft. 6in, 
Depth below centre lineof boiler .. .. .. .. ..  5Sft. Qin. 
Height above centre line of boiler .. .. .. .. .. 2ft. Sin, 
Tedemmens Of plates ws cw SR. we 
Frames— 
Distance apartofframes .. .. .. .. .. .. .. 4ft. Tin. 
pO Sa ee eee, 
Distance apart of bogieframes.. .. .. .. .. .. 4ft. 6}in. 
Thickness of bogieframes .. .. .. .. .. .. .. jim 
Fire-box— 
Length of fire-box at top, outside .. .. .. .. 2. 4ft 10,4in. 
Le of fire-box at bottom, outside . .. .. .. 4ft. llin. 
Width of fire-box at top, outside .. .. .. .. .. 8ft. llin. 
Width of fire-box at bottom, outside .. .. .. .. 4ft. 
pT Le re 5ft. 9}3in 
UE On. ke kk cw Tw ce cc cd in. 
Thickness of tube plate <. 2. 1) 2) 12 127 fins fein. 
Tubes— 
Number of tubes .. .. .. .. 204 
Length of tubes between plates 10ft. 0f,in. 


Diameter of tubes outside Siar 58h ne l}in. 


Thickness of tu ae) Tes 9&1ls.w.g. 

Diameter of blast nozzle .. .. .. .. 1. 2 ae e 

Inside diameter of chimney at top a ll 

Inside diameter of chimney at bottom.. .. .. .. lbdhin. 
Bogie springs— 

ES ea ne 
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a ee ce 

Driving and trailing springs— 
pera pal Ae ee ex ee re 
CO noo 
Re a ee eee ain, 
Thickness of plate... ..0 .. 2. 1. oo oo oo oo 3mm 
Heating surface— 
Tubes (outside) between plates .. .. .. .. .. 988sq. ft. 
Fire-box es less ring at bottom, fire-hole and 
I ee See ce cm ries. cu cuae | col Ve 
Total heating surface .. 1051 sq. ft. 
Fire-grate area.. Safe se ee cer ee ad 4s Je 
Weight in working order— tons c. qrs, 
MSREARN 0A, (400.604 celjiew 4h ae! gaa <a] oc: SR Oe 
re eG 
TE, 62 <0 cca race! an cs oe. Sathnens eee 
Be tun Se wreak aaa Ge wee ee 
Empty— 
eer eee te 
ME ak. bin ee hs. (0% Siieie opal) adnan 
Lg ie CRE ane ee Rae Me: es Sk 
Total 8 60 (C0 


The gauge, 5ft. 3in., gives the designer of Irish locomotives 
splendid opportunities, and of these Mr. Aspinall has availed 
himself, and produced an engine handsome to look at, well 
made, and thoroughly suited to the work which it has to do. 








WALSH’S SELF-REGULATING MILL AND 
PURIFIER FEED. 

In the East Annexe of the Inventions Exhibition Mr. J. E. 

Walsh, of Crossley-street, Halifax, exhibits the self-regulating 


engraving, in which A is the hopper, B is a pivotted door, to 
which is attached a pivotted adjustable inclined stud or lever C ; 
upon the lever is a sliding weight D; to the weight is attached 
a cord or chain E, passing over the pulley G at the top part of 
the hopper; the pulley G is adjustable, and regulates the 





position of the sliding weight upon the lever C; the chain E 
passes down the inside of the hopper to the bottom of the 
pivotted door, to which is attached the sliding weight D upon 
the rod or lever C, keeps the door against the feed roller H, and 
so evenly distributes the contents of the hopper to the crushing 
rollers below the sliding weight, acting both upon the lever and 
upon the bottom of the door or valve by means of the chain ; 
when a flush or flooding of the hopper takes place, the door, 
after offering the necessary resistance, opens, and as it opens the 
gradient of the lever is decreased, so that there is both less pull 
and leverage upon the door. As the feed supply increases or 
diminishes, the weight moves automatically upon the inclined 
lever, acting as a perfect governor to the feed. The collar J 
acts as a limit or check to the door or valve. The limit or 
check and the amount of weight or pull upon the docr are 
easily and readily adjusted. The gradient of the sliding weight 
is also adjustable. 








BOTTING’S AIR-TIGHT COVERS AND PLUGS. 
THE accompanying engravings represent a form of air-tight 
cover for sanitary and other work, and in small size for per- 
manently or temporarily stopping water, gas, ventilating or 
sewer pipes. Fig. 1 shows the larger size cover as an air-tight 
cover plate. It consists of two discs, between the flanges of 
which is an india-rubber ring, which is forced outward when 
squeezed by screwing the discs together by the bolt shown. 


FIG.I 
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The action is precisely the same as with the world-known 
Thomson’s pickle bottle stopper. Figs. 2 and 3 show a smaller 
form of the plug in different applications, such as stepping a 
clearing socket in a drain and stopping a water pipe. They are 
also used for stopping drain and ventilating pipes during a 
smoke or water test. Mr. F. Botting, Baker-street, W., is the 
maker. 











FIFTY-HORSE HORIZONTAL. ENGINE. 


THE engine which we illustrate by the engravings on pages 
480 and 496, is one of a type made by the Société Lyonnaise, 
Paris It has been fixed in the Hotel du Crédit, Lyonnais, 
Paris, for driving the dynamo-electric machines, which provide 
current for the Brush lamps, by which this establishment is 
lighted. 

The distribution of the steam is effected by means of the 
excentric E and two Farcot valves T T! on the one spindle F 
guided by the slide D. On the back of the valves slide two cut 
off valves ¢ ¢}, the movement of which is determined by the 
governor through the medium of two half cams. On the axes 
of these cams are fixed two helicoidal pinions, movable by the 
two screws and the hand-wheel G. By this means the position 
of the cams is adjustable, and thereby the cut off, through a 
range of from one-fifteenth to one-half the stroke. The arrange- 
ment secures very short steam ports. The governor is of the 
Buss type, driven by gearing, and steadied by an air cushion in 





feed for roller mills and purifiers illustrated by the annexed 


the cylinder H. The engine is fitted with an injection con- 
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denser, the double-acting air pump, of which is actuated by a 
bell-crank lever, and the rod worked from the crank. The bell- 
crank lever also operates the feed-pump. The cylinder and its 
ends are steam-jacketted. The condensed water-cocks in the 
cylinder are both moved by one lever L, and the pipes from 


abnormally great, and more nearly constant than any other 
element of friction, under varying conditions of lubrication, load, 
and temperature. It varies from 18 to 241b. per ton (coefficient 
0°09 to 0°12) for load of from 30 to 280 lb. per square inch. Within 





SaaS & not ote modified by en! = Someries, @) 
é : w he eg i increase of friction is due solely to the velocity o 
them converge in a cock R. The engine, in case of need, can be revolution, continuing unchanged so long as the velocity is 
worked without the condenser, by closing the admission there- : 
. : and returning to the same amount whenever the 
into of the exhaust by the valve shown attached to the con- velocity is reduced to the same rate, barring exceptionally slight 
denser, and allowing it to pass into the air. : _. | variations, probably due to differences of lubrication and tempera- 
Our information istaken from the Annales Jndustrielles, which ture. It is not appreciably. affected by the fact that the journal 
gives particulars of the sizes and prices of these engines for the may be just starting into motion, or is coming to rest, or is 
eight different powers in which they are made. temporarily reduced toa velocity of 0 + during continuous motion. 
(3) At velocities higher than 0+, but still very low, the same 
me law obtains. yi coefficient -_ very slow] <a 
3 Be _ as velocity is increased, but is constantly more more affected 
EXPERIMENTS ON JOURNAL FRICTION AND by differences of lubrication, load, ent toupiniien, (4) A very 
TRAIN RESISTANCE. ae excess < oy: tidion oy agree ae from 2 Ib. oo 
5 : . A : , could generally, but not always, observed over that which con- 
Ws wetteg below ao chiet consiunions on Sie cahiont of os ammal | tinued to exist at the nearest approach to a strictly infinitesimal 
friction in starting trains, which were drawn from the agente velocity which it was ible to obtain. This difference was by 
made with an apparatus illustrated in the Railroad Gazette*:— — analogy, ascribed solely to the fact that the lowest continuous 
The tests were made with three different loads, corresponding as_ velocity attainable was not strictly infinitesimal, and the final con- 
nearly as might be to the loads on bearings of a loaded car, empty | clusion was drawn that—(5) There is no such phenomenon in 
car, and truck alone. The further details of the manner of making | journal friction as a friction of rest or a friction of quiescence, in 
the tests, which were designed to guard inst error so far as _ distinction from—i.e. differing in amount from—friction of motion 
possible, hardly need to be given in full. In order to derive as at slow velocities, and due to the fact of quiescence. Consequently, 
much insight into the general laws of friction as might be pos- the use of such a term, although convenient, is scientifically in- 








JOURNAL FRICTICN DIAGRAMS. 
The intensity of the strain per square inch of journal (longitudinal section) is indicated graphically in this and 
the following diagrams, as follows :— . 


23 









Heaviest Load, 279 lbs, per sq, in. 
_ Medium , 154 = ,, i 
__. Light » 2 Be ‘i 
Highest Line of each, Journal hot, 120° to 150° F. 


Lowest ,, J » cool, under 100° PF. 


Axle Friction — lls. per Ton (2000 Ibs) 


Fig. |. 
Diagram of Results of Tests as Tabulated below, 


Nore.—In all these diagrams the journal speed has been reduced to its equivalent train velocity in miles per 
hour, and the coefficient of friction to its equivalent in lbs. per ton tractive resistance to the locomotive, 


Abstract of Tests made with Apparatus shown in “‘ Railroad Gazette,” May 22nd.— West Virginia 
mineral oil. Free lubrication by pad of waste. Resistances are expressed in pounds per ton of 
train resistance. Divide by 200 for coefficient of friction. 
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Velocity in miles per hour x 9 = (approximately) journal speed in feet per minute. thickness of lines. 





sible from these tests, they were compared with those previously | accurate, in that it ascribes the phenomenon to the wrong cause, | 


made by the writer on railroad rolling stock by the gravity method | and toa cause which is not necessary for its existence. The fact 
already referred to with the very complete and thorough investiga- | that friction of rest, as such, appears to exist, is due solely to the 


tions of Prof. R. H. Thurston, as set forth in his treatise on the | fact that no journal or other solid body can be instantly set into | 


‘subject, and with a still more complete series of tests recently | rapid motion by any force, however great. There must bea certain 
made in England by Mr. Beauchamp Tower, under the auspices of | appreciable instant of time during which the velocity is infini- 


the Institution of Mechanical Engineers. In the apparatus for | tesimal and gradually increasing. This interesting fact, which is | 
the latter tests a suspended dead load was used of the actual believed to have been here observed for the first time—no other | 


weight which it was desired to throw upon the bearing, instead of , apparatus being known to have been used suitable for determining 
using springs, as in Professor Thurston’s apparatus or leverage, as _it—was determined with great completeness by many tests. Very 


in the writer’s. Mr. Tower’s investigations, however, did not | slow motion could be produced at any time by revolving the | 


touch at all on one of the chief ends to which the writer’s tests | driving pulley of the lathe by hand when geared for a slow speed. 
were directed, viz.:— if 


head were exceptionally complete, and the conclusions reached | initial friction proper, and—when properly placed—it would barely 
were as follows:—(1) Friction at very low journal speed of 0 + “is | lift when motion first began, and then have to be moved back a 
B “Experiments with New Apparatus on Journal Friction at Low 
pecan, ieee? A M , Was about to he concluded, the scale-weight would he placed to 





| With a little experience, the. weight on the scale-beam could be 
Initial friction in starting trains.—The observations under this | placed in advance at a point which would be a trifle less than the | 


measure the same pressure, or a little less, as existed in starting, 
and it was always found to indicate in stopping substantially the 
same friction as in starting. The same test was made by inter- 
rupting tests at speed, so as to give a continuous motion, but to 
suddenly reduce the speed to 0+. These tests were repeated 
again and again, with practically identical results. Oomparing 
these results with others, they agree very closely indeed with the 
writer’s conclusions from the results of his gravity tests, as will be 
seen below. In the tests by Mr. Beauchamp Tower no low speeds 
nor low pressures at all were tested, since they began at a journal 
speed corresponding to twelve miles an hour, where the writer's 
tests left off, and gave no pressure less than 1001b. per square 
inch. Including all other known results on this subject, we have : 
—‘‘Tnitial” journal friction—i.e., at velocity of 0+. 

Pounds per ton, 
Writer's conclusions from journal tests, above say.. .. 19 to 25 
Writer’s conclusions from gravity tests of rolling s stock 


(see Trans. Am. Soc. C.E., Feb., 1879), “‘atleast” .. 14to18 
Prof, R. H. Thurston (“Friction and Lubrication,” page 
oe SS RS i>... aia Toe 
” sperm to. re |. F | 
ce Rand... <.. cca ees os «0-4 0099 
Prof. Kimball (Am. Jour. Sci., March, 1878, or “Friction 
and Lubrication,” page 186) 22 to 31 


In addition, it may be noted that the writer has taken 
to observe with some care at various times that 

ice no railroad cars can start them. 

selves from rest, nor can they, in general, be started 


without the use of much force, on a grade of 0°7 per 
cent. (= 141b., per ton, 36ft. per mile), but that they 





Fig. 2 





Figs. 3 and 4. 


Results of Mr. Beauchamp Tower's Tests, giving Effects of High Velocity, 
Variation of Pressure, and Differences of Lubrication upon Coefficient 
of Friction. 





Vel. perhour. 
Fig. 5. 


Comparative Results of Professor R. H. Thurston’s Tests with Sperm Oil and Mr. Beauchamp 
Tower's Tests with Sperm Bath. The latter indicated thus : —o—o—o—o— 


The most notable fact in this Sg seg is, that while Thurston’s and Tower's tests agree 
almost precisely, with sperm oil, at 90 deg. temperature and 100 1b. per square inch, increasing 
the pressure to 200 lb. per square inch caused a marked increase of coefticient in Thurston’s tests 
and an equally marked decrease in Tower's tests. Intensity of load per square inch indicated by 


will generally, but not always, start of themselves on 
a grade of 1°1 to 1°2 per cent. (= 221b, to 24 1b. per 
ton, 58ft. to 63ft. per mile), indicating an “initial” 
firfotion Of o, 4.045 os oe 08 88 fe oe, oe ge SOROS 
These results agree wonderfully well with each other, the aver- 


| ages running 18 lb., 16 1b., 25 1b., 201b., 18 Ib., 2541b., and 22 1b. 


per ton, the average of all being 18°01b. to 25°0lb. per ton, or 
204 1b., as the general average of all. This corresponds to the 
accelerating force of gravity on a 1 per cent. grade, and that being 
also the lowest grade, upon which cars can be relied on to start 
off from a state of rest, the correctness of this coefficient may be 
considered as well determined,* 


* Ona 0°7 per cent. grade—14 1b, per ton—the writer fuund it impos- 
sible in several instances for six men pushing, two with pinch bars, to 
start two loaded box-cars into motion. In no single instance out of over 
sixty did cars start without some assist This indicates that a state- 





j om ” 
notch or two only, to weigh the friction which continued ta exist | snes om: page 36 af © Peition snd Saneieetion,, SSRs eee oe 


Wellington, C.F. Trans. Am, Sor. CE, | indefinitely. Similarly, when a test at comparatively high speed | 


starting . . . has for its measure § of 1 per cent., or 8} 1b. per ton,” 
requires correction; being inconsistent, indeed, With experimental 
resnits given iu the same volume, ; 
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But as respects the friction of journals when coming to rest, 
Professor Thurston’s results differ markedly from the writer’s. 
He finds this friction, ‘‘at the instant of coming to rest,” to be 
nearly constant instead of varying considerably, with the pressure, 
and to be equivalent to only 51b. or 6 lb. ton, in some cases 
only 2 1b, or 3lb, per ton,* instead of 141b. to 281b. per ton, as 
at the instant of starting, It seems rational that 7 snl should 
be this difference, since the journal is more likely to be well 
lubricated in coming to rest; but the writer did not find it so, 
and the point was tested so many times in so many different 
ways, that he feels compelled to believe that the discrepancy 
arises from the theoretical deficiency in Professor Thurston's 
apparatus, before alluded to, for testing -epidly varying 
and almost instantaneous changes of coefficient. hat such 
a change of resistance, if it be called upon to do work 
dynamically, before it can express itself statically upon 
the index, cannot but introduce a possible source of error, is 
made still plainer if we remember that a force of this kind which 
was strictly instantaneous, however great, could not move the 
pendulum, and hence express itself upon the index at all. 

Normal coefficient of journal friction at ordinary ating velo- 
cities.—Certain general facts seem to be clear from the various 
tests here considered. The first and most important of these is 
that the character and completeness of lubrication seems to be 
immensely more important than the kind of the oil, or even 
pressure and temperature, in affecting the coefficient. This is 
very clear from the eam gg a 1 to 5—showing the 
various results. Mr. Tower found that lubrication by a bath, 
whether barely touching the axle or almost surrounding it, was 
from six to ten times more effective in reducing friction than 
lubrication by a pad. By this method of lubrication Mr. Tower 

ded in r ing the coefficient in o large number of 
tests to as low a point as 0°001, equivalent to only 0°2 Ib. per ton 
of tractive resistance, and the general average in the bath tests, 
under all varieties of load and speed, is = as only 0°00139, or 
0°278 lb. per ton, against 1°96 to 1°951lb. per ton with hon- 
lubricator, or pad under journal, These results are very far below 
any heretofore reported, as will be seen from the following general 
average of results; not considering now the the comparatively 
minor variations produced by ordinary working differences in tem- 
perature, load, &e. The normal journal friction, under favour- 
able conditions, deduced from various series of tests, may be sum- 
marised as follows for velocities greater than ten miles per hour, or 
90ft. per minute, journal speed :— 








Pounds per ton, 
Beauchamp Tower, bath of of] .. .. .. 1. ss «+ oe O°278 
” * CE OPURR: 08 an ce ee etl oe 
Thsmem, He We aa ce cs Ke te en 00s me 2°75 
- até A, oe ae an eee ee 
Wellington (gravity tests of cars in service), light loads .. 
” ” ” ” ” heavy loads.. 


6 
3 
» direct tests (as shown in Fig.2).. .. .. 49) 
{4 
{ 
0 


0 
9 
‘1 
7 
Thurston, inferior oils (“‘ Friction and Lubrication,” p. 173) i 
Morin, continuous lubrication - 60 to 108 


These discrepancies, especially as they are accompanied by many 
minor ones, are very instructive, as showing that the character of 
lubrication is the great cause or variation of coefficient. Thus, 
Thurston’s experiments show almost everywhere a very marked 
advantage in sperm oil over all others for reducing the coefficient. 
This does not appear at all in Mr. Tower's tests. Thurston also 
finds that with sperm as a lubricant and temperature 90 deg. F., 
increasing the load from 100 to 2001b. per square inch, increases 
the coefficient materially. On the other hand, Mr. Tower, who 
agrees almost precisely with Thurston with sperm at 90 deg. and 
100 lb., finds that increasing the pressure to 200 1b. materially 
decreases the coefficient. The extent of these di cies 
is shown in Fig. 5, Other minor discre of this kind 
might be pointed out. They are not, it is believed, to be taken as 
indicating a lack of either care or correctness in either experi 
menter, but “4 as showing the overmastering effect of minute 
differences in the condition of the lubrication. This was 
curiously shown in two ways in Tower's err eiy :—(1) It was 
accidentally discovered that with bath lubrication the bearing is 
actually floated on a film of oil between the lubricated surfaces, 
which is so truly a fluid that it will rise through a hole in the top 
of the bearing in a continuous stream and exert a pressure against 
@ gauge equal to more than twice the average pressure per square 
inch on the bearing. This is precisely what theory would require 
if the lubricant were a perfect fluid. (2) Tower's apparatus re- 
quired that the journal should be revolved first one way and then 
the other. It was found that the friction was always greater when 
the direction of motion was first reversed. The increase varied 
considerably with the newness of the journal. ‘‘Its greatest 
observed amount was at starting, and was almost twice the 
nominal friction, and it gradually diminished until the normal 
friction was reached, after about ten minutes’ continuous running. 
This increase of friction was accompanied by a strong tendency to 
heat, even under a moderate load. In the case of one brass which 
had worked for a considerable time it almost entirely disappeared.” 
Itis with apparent justice concluded that the phenomenon must 
be due to the interlocking, point to point, of the surface fibres 
after having been for some time stroked in one direction.t 

In view of the variations of several hundred per cent., which are 
often produced in the lowest coefficients of friction min 
differences in lubrication, as shown by comparison of Thurston’s 
and Tower’s tests, and in view also of the further facts (1) that the 
lubrication of railroad journals is far more imperfect than an oil 
bath, and rarely equal even to lubrication, and that the oil is 
rarely free from dust and of uni ly good quality. 

(2) That the condition of the surface of ordinary railroad journals 
and bearings is and necessarily must be inferior to such as are 
stated to have been employed in Thurston’s and Tower's tests; 
it seems reasonable to conclude that the writer’s direct tests 
Fig. 1) correctly represent journal friction under 
working conditions, and that it may be taken at 5°0 to 6'0 lb. per 
ton with empty cars, and 3°5 to 40 lb. per ton with loaded cars or 
heavy passsenger cars, at the velocity of minimum friction, which 
ap to be from 10 to 15 miles per hour. 

ese results closely correspond with the results obtained by the 
writer from gravity tests of cars in ordinary service; the latter 
results giving 0°5 to 1°0 per ton greater resistance, but including 
rolling friction between rail and wheel, as well as journal friction, 











LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible {" the opinions of our 
correspondents. 





THE LAWS OF MOTION, 


_Str, —“‘&, 11.” will, I trust, permit me to congratulate him on 
his good nature and his perseverance, both of which are admirable. 
In so far as he is an apostle of Sir William Thomson’s doctrine 
that elasticity is a mode of motion I have no fault to find with 
him, and am in no concern whether the idea is or is not original 
on his part; but what has this doctrine to do with “the laws of 
motion?” Ihave not the slightest wish to deny that all energy 
may ultimately turn out to be in its essence motion—in fact, this 
seems extremely likely; but I deny that Newton’s laws of motion 
require us to form an opinion on the matter one way or the other. 

* “ Friction and Lubrication,” page 175. On page 209 it is stated that 
- is nearly constant, and may be taken at 0°03,” equivalent to 61b. per 





noticed in passing, upon a theory deduced by Dr. 

chemist of the Pennsylvania , that the fibres of steel in the top 
of a rail head are in reality subjected to a bending stress, and it lends 
much support to his conclusions that such tests ought, conseqygntly, to 
be an approximate measure of the probable durability, oe es 


+ The phenomenon thus observed has an pega bee om » it a 
ar! udley, 





In other words, I deny that an acceptance of this doctrine is in the 
least degree necessary for a comprehension of the “ third law.” 
If I may be itted to say so, in all sincerity and polite- 
ness, ‘%, II,” does not understand the third law, though 
he believes he does, and he has invented an ingenious 
way of his own of evading or slurring over the difficulties 
in which such a misunderstanding would otherwise inevitably 
involve him. Let me further assure him that I read his letters 
carefully, and have not forgotten declining to write “‘ motion” for 
“energy.” Were every proof forthcoming that there was no 
energy but kinetic, I should still, just as strongly, decline this 
misuse of terms. (By the way ‘4, II.’s” partic collocation of 
fly-wheels would not be elastic, but only viscous. He will find, 
however, what he is thinking after, viz., a gyroscopic model of a 
coach spring, depicted in Sir W. Thomson’s address to Section A of 
the British Association at Montreal, as printed in the annual 
volume of the Association. ) 

I understood “ . IT.” to say that ‘ op ceased to act on 
a freely falling stone,” and I think he did say so. [Quota- 
tion from “*%, T1,’s” letter of 29th May: “‘ When a heavy body 
drops freely it ceases to have weight. In other words, gravity 
exerts no push on it . . . . no force of any kind acts ona 
body freely falling in vacuuo, The body under such con- 
ditions possesses mass, but not weight. Why should such 
truths (sic) as these be kept from the student?”] But ‘tis no 
matter what he said if he didn’t mean it. He now says he did 
not assert that re. exerts no push on a freely falling stone, but 
only that it is impossible to ‘‘ detect the least trace” of such a 
push, Even this statement I am constrained to differ from. The 
anes velocity of the stone is good evidence, and indeed 
measure, of the push exerted by gravity, and must, one would think, 
be accepted as such by ‘ . I1.,” wnless, as seems probable, he dis- 
believes in Newton's first law of motion. For if no force acts on a 
falling stone, why is its velocity not constant? 

I know he means that you can’t show its weight by hitching a 
spring balance to it ; but neither can you by hitching a thermome- 
ter to it. You are not likely to be able to demonstrate a thing 
unless you go about it the right way. A spring balance hanging 
on a fixed hook does well enough to measure weights of stationary 
bodies hung to ‘it, but one would find it difficult, not to say 

, to attempt to indicate the weight of a flying cannon- 
ball by Bas such device. The weight of a flying bullet is mani- 
fested measured by the curvature of its path, i.¢., by its 
downward acceleration ; the weight of a falling one is manifested 
and measured in essentially the same manner. 

I had better not discuss ‘‘. I1.’s” tug-of-war experiment, in 
which the *‘ facts” seem turning out hostile to me ; though I shall 
amuse “ , TI,” by informing him that if I did discuss it I should 
have to take up the ition ‘so much the worse for the fax.” 
I should, in fact, suggest that the active and energetic character of 
an ordinary tug-of-war contest was perhaps modified in this case 
by the insecure nature of the foothold, and that his big son had 
too B insg an involuntary regard for his own spine, or for his small 
bro! 's nose, to exert himself with his customary vigour. 

A psychological — of a physical experiment cannot be 
v satisfactory. do not, however, quite know what “‘ . II.” 

ished his experiment to prove; but surely we do not differ on a 
theoretical point of such simplicity that it can be crucially settled 
by a comic observation like this. 

I will grant him that action and reaction between bodies in 
contact are equal and ite, as much as ever he likes. But it 
seems that he wishes to extend the statement to bodies not in 
contact. For “equal action and reaction” let me use the short 
word ‘“‘stress,” and state the case once more for the tug 
of war. There is a stress between A and rope, and a stress 
between A and ground. There is a stress between B and rope, 
and between B and ground. So far we agree; but ‘‘., TI.” seems 
to wish me to go further, and agree that these four stresses are 
always and necessarily equal. ThisI can’t do. They all gg Bar 
to be equal during periods of static straining or equilibrium, but 
directly motion begins they are not equal ; in fact, motion begins 
because they are not equal. The A-rope stress is a trifle greater 
than the B-rope stress when motion begins, unless you prefer to 
neglect the inertia of the rope. The A-ground stress is distinctly 
bigger than any of the others, because it has to overcome the 
inertia of A and of rope and of B. 

Let a man stand on a roller-plank or a boat and suddenly begin 
to run, does not the plank or boat move backwards? And if it 
does for one man, why not for two? 

Finally, in my sentence referring to a falling stone ‘‘ there is 
only one force acting on the stone,” ‘‘%. TI.” has chosen to 
italicise “‘only one force;” if he had italicised ‘‘ acting on the 
stone” he would have understood what I said better. There 
are two forces acting, as there always are—the action or push of the 
gravitation medium, and the reaction or push back of the stone— 
but only one of these equal forces is acting on the stone. I said this 
before, but it is nécessary to be very explicit. 

If I have not succeeded in making this at last intelligible I must 
give it up. OLIVER LODGE. 

Liverpool, May 21st. 


Sir,—I am Sr much obliged to “‘ A Girton Girl” for her last 
letter. I beli T fully understood her meaning before ; her letter 
has made that belief certainty. She holds that it is quite possible 
for an unbalanced force to exist. I donot. Here, then, is a fun- 
damental difference between us, which renders it impossible to 
continue this discussion with any advantage. Before we could 
advance one step further we should have to go into a secondary 
t as to whether it is or is not possible to have an isolated 
force. I dé not suppose that “A Girton Girl” is a whit more 
to break new ground in this direction than I am. 
word in’ conclusion. “A Girton Girl” says that I have 
no proof that force is not a cause of motion. I can only 
express my that I have been so unsuccessful in my endea- 
vours. Possibly the following argument may modify her views. It is 
stated by all Hane tarty and universally accepted as true, that 
matter is en incapable of resisting motion. If this be so, why 
should force be né¢essary to cause motion ? 

It is due to myself, or rather to the opinions which I 
hold, to’ Thave never for a moment denied that stress, effort, 
push, » or fores accompany the transfer of motion from one 
rigid or quasi poorly 9 another; but this effort is caused by 
motion, and ni ** A Girton Girl” nor any one else can cite a 
Eo instance itt which effort has not got motion for an antecedent. 

en & boat moored to the shore pulls on her painter, that pull 

* caused by fre ise of pre that pull * — of — 

general, and the'action o e stream is typical of the modes of 
motion which cause Force. ” 

Here my discussion with “‘A Girton Girl” ends, if she will permit 
me to retire. EWill always look back with special pleasure to one 
statement atleast which she has made—namely, that my letters 
have given her something to think about. 

London, June 24th. 











S1r,—To one not a metaphysician, “ , 1. s” last contribution is 
mostinteresting. I could not see the difficulty about the stone, or the 
abutments and girders of Blackfriars Bridge, apart from fundamental 
unintelligibility. Nor can I see why for most purposes the word 
force may not conveniently denote certain transferences of occult 
to sensible motion ; nor why, whatever sound philosophy may lie in 
such a phrase as ‘‘the sentient ego is conscious of a tabular 
impression on the retina” should not be understood to form part 
of the connotation of the verb to see when “ A Girton Girl” says 
she sees a table—or was ita trunk? The notion, too, of applying 
spring balances to freely falling weights rather tasters my 
comprehension, unless we may consider the earth a freely falling 
weight. But the experiment with the plank was worth betting 
about, and the result opens quite a vista of possibilities to the 





ractical mind. 
- For consider, we have @ system consisting of two hoys and a 





lank isolated by the projection of the rollers from the universe so 
‘ar as motions in the ps of the length of the plank are 
concerned. A strain is set up between them, and gpg th 
two boys who began at opposite ends of the plank are found 
together at one end, the plank retaining its arengr in 
unaltered, so that in an isolated system we have observed an 
alteration in the position of the centre of mass, consequent upon 
stresses acting wholly within that system. Apart, therefore, 
from all questions of causation, we are witness to a case of 
unbalanced motion. This result, to be sure, contradicts my experi- 
ence with the boat; but perhaps I did not take enough care to cep 
my feet steady. Further, it is likely that if the boys jumped o' 
at one end the plank would reeoil, which suggests that recoil only 
takes place when the parts of a system actually lose continuity, 
and that the recoil of a would be annulled if the shot were 
infinitely long! But before rushing to the Patent-office with this 
and similar ideas, I should like to hear more of those trials when 
the boys did not keep their feet steady, and what happens if they 
run sharply along the plank, and I should like the experiment 
repeated in a light punt; and finally, I would suggest that till we 
have settled the simplest aspects of the question, we should 
regard cart and horse, or tug-of-war teams with connecting rope, 
as our units, molecules of several atoms, subject no doubt to 
interesting internal stresses, but moving visibly together if they 
move at all, and as units by no means capable by themselves of 
illustrating the third law of motion, and showing us plainly two 
equal and contrary motions. W. A. S. Benson, 
23, Young-street, W., June 23rd, 





STRAIN DIAGRAMS. 
Srr,—In your issue of the 29th of May last I communicated 
what I considered a novel proof of the fact that, in experiments on 


elasticity, the quantity 3 , or the rate of addition of load, ought 


to be constant both in magnitude and sign. As far as I am aware, 
this was the first attempt to submit a strain diagram to Newton’s 
laws of motion. It is curious, therefore, to read in a contribution 
to your number of the 12th inst., from the pen of Professor A. 
Herschel—who, by the way, seems to fancy that he has solved the 
fan problem by stringing together all the sesquipedalians in the 
English language—that ‘‘ now we know elasticity is merely a mode 
of motion ;” and in the same number Dr. Lodge illustrates his 
lucid defence of Newton’s laws by a reference to “‘ strain motion.” 
My object in adding this note is, first, to express my satisfaction 
to find that I am not singular in this view of an elastic curve, and, 
secondly, to point out the logical inference that, in order to study 
any autographically described strain diagram, we must rule the 
curve from equal increments on the ordinate axis of loads; in other 
words, we must make the dependent variable ds take its dimen- 
tions from the independent variable dP, which is added at a 
constant rate. 

I cannot fathom Professor Unwin’s reasons for calling a strain 
diagram a ‘‘ stress strain diagram.” In a steam e ion curve 
we have ordinates giving pounds pressure; yet we do not — Se 
steam pounds pressure expansion curve,” but more shortly, a 
‘*steam expansion curve,” or a ‘‘ steam pressure curve.” So also 
I think we ought to limit our precision to the simpler expression 
of a “strain diagram,” reserving the term “‘stress” in its usual 
acceptation as applied to reciprocal stress diagrams. 

Referring to Professor Unwin’s letter on this subject in your 
issue of the 5th inst., I would remark that strain diagrams of ex- 
tension, whether they be plotted with load or extension ordinates, 
are all written from left to right; so that Professor Unwin’s 
illustration from the letters of a sentence is not apposite, and is 
only partially true of a compression strain curve, the positive, not 
the negative, impression of which is from right to left. 

Greenwich, June 24th. R. H. G. 


STEAM HAMMERS. 

Srr,—Absence from Glasgow during the last ten days has pre- 
vented the letter of Mr. Graham Stevenson, in your issue of 5th 
inst., being seen by the writer till now. Mr. Stevenson seems to 
be dissatisfied with us for expressing “‘ considerable interest ” in 
the description of his “‘ patent” steam hammer. We trust he will 
not be displeased when we say that his letter has afforded us 
** considerable ” amusement, because it is so evidently the produc- 
tion of one who feels called upon to say thing in his def 
and who has nothing relevant to say. We have to thank Mr, 
Stevenson for his courteous testimony to the excellence of design 
and workmanship in our steam hammers; but in the same sentence 
he takes exception to our extreme watchfulness over our interests, 
which he likens to the “‘ watchfulness of a gaoler.” It is true that 
before this time we have been compelled on several occasions, in 
your columns and elsewhere, to in question the action of 
various parties, Mr. Stevenson himself among the number; but 
does it not occur to Mr. Stevenson that his simile is somewhat 
unfortunate? To all law-abiding people ‘‘ watchfulness” in a 
gaoler or detective is a commendable quality; it is only to those 
who transgress that such watchfulness is objectionable. 

Passing over three-fourths of Mr. Stevenson’s letter as quite 
irrelevant, we come to the remarkable statement that he regards 
our query, ‘‘ Wherein lies his patent,” as “‘ill-timed and not bond 
Jide, and therefore have no answer to make to it.” We can under- 
stand that the query is “‘ill-timed” for Mr. Stevenson, because he 
has “no direct answer to make to it;” but it is perfectly “‘ bond 
fide,” and, we take leave to say, not at all ill-timed for the public. 
What are the facts? In your paper of 15th ult. a hammer by Mr, 
Stevenson is illustrated and described as patented. On the 29th 
ult. we pointed out that in every particular the hammer is a copy 
of a hammer patented thirty years ago by William Rigby, and we 
naturally ask Mr. Stevenson to point out what he claims. This he 
declines to do for no sufficient reason ; but he tells us that “ Rigby 
had no profound knowledge of patents,” and that some patents 
‘Shave no rights save those alone which the public choose to 
generously accredit.” Can it be that Mr. Stevenson is drawing still 
more largely on a generous public by asking them to accept his 
hammer as “‘ patent ” without having applied at all for the neces- 
sary rights? 

It is pleasing to observe that, amid the busy and practical life of 
an engineer, Mr. Stevenson is able to devote some attention to the 
refining pursuits of poetry. He quotes the line, “There is a 
beauty born of grace,” and makes the profound observation that 
the words composing it are all old words and often used in writing 
prose. We are glad to agree with Mr. Stevenson in something, 
and therefore concur in his remark, but beg to point out further 
that if any writer were now to introduce the above line, and pass 
it off as his own composition, that writer would be justly charged 
with plagiarism. In like manner, when a man desirous of passing 
for an inventor reproduces as his own the work of another, that 
man throws himself open to quite as heavy a charge. 

GLEN AND Ross. 

Greenhead Engine Works, Glasgow, June 18th, 








TREVITHICK MEMORIAL, 

S1rr,—There is no need for Colonel Davis to attribute to my 
letter the term ‘‘ acrimonious” until he has answered it. In my 
letter I endeavoured to avoid personalities, as he will see on 
reperusal. I shall be ready to attend a committee when there is 
a chance, but this does not affect the public, as there is no personal 
question. What I ask of him is that the plan of a monument to 
Richard Trevithick in Westminster Abbey shall not be altered or 
abandoned at a small committee meeting, which ought in actual 
course to have been adjourned, and further, that our committee 
shall, according to practice, convene a meeting of the subscribers 
to the Trevithick memorial, to determine on the report of the 
committee when duly made. Tono one point raised has Colonel 
Davis given an answer or an explanation. HXDE CLARKE, 

32, St. George’s-square, §. W., 

"Tune 20th, 
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* FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gzrotp and Co. 
LEIPSIC,—A. TwieTm: 


NEW YORK.—Tux Witmer and Rocrers News Company, 
Beekman-street. 


$1, 


——————;———————— 


TO OORRESPONDENTS. 


*," All letters intended for insertion in Tuk ENGINEER, or con- | fore, represen 
taining questions, must be accompanied by the name and address | during six consecutive hours. The sewage deposit in these| A B C 


of the writer, not necessaril : 'y for ee wea sgh 5 oo of | tanks was allowed to settle, and the clear effluent syphoned 


good faith, No notice 
communications. 


*.* We cannot undertake to return drawings or manuscripts; we | 2nd weighed. The quantity of carbon, clay, and alum used 
ie ‘ 


cases, be accom 


4 ied by a large envelope 
writer to hi 


legibly 


No notice will be taken of communications which do not compl 
with these instructions. 


H. H.—We do not know of any other book than Wilson's “ On Factory 


Chimneys,” published by Lockwood and Co. 


G. H. (Nottingham),— Your invention is not new in principle, though it | mixture is ran—even distribution into the sewage being 


may be in details, It could only be applied to small ships. 


By hy hey a Ep obi Ja cee bg Wiis hes effected by means of numerous notches cut on the sides of 
the casting of the part in the stated material; but vou might get a vatid | the troug' i 4 
patent for improvements in the method of casting, which would constitute | immediately deodorised, no escape of offensive odours from 


a new invention, 


W. 8. B.— The only notice of the Creusot engine trials in English is that the sewage into the surrounding air taking place. The 


ppeared in our columns. We have no doubt that you can | entire works are free from any objectionable smell whatso- 
obtain copies of the“ Annales Industrielles” containing the original by | ever, 


which has a 
applying to the publisher, 18, Rue Lafayette, Paris. 





MACHINERY FOR MAKING FIVE GALLON “ DRUMS.” 
(To the Bditor of The Engineer.) 


§irn,—Can any reader inform me of the name of the makers of appli- ‘ ‘ ; 
entethis ecilntas ald aarti tel Geatee required the alum solution flows in from a wooden trough in the 


for carrying seed oils, J. BR. 
London, June 22nd, 





AUTOMATIC FEED OF ROCK BORERS. 
(To the Bditor of The Engineer.) 


S1r,—There is an error in my letter regarding the above in your | are run in together, The treated sewage flows along the 
three of his rock | 2ft. channel for about 40 yards, in order to facilitate mix- 
rock tunnels without a single failure of his automatic feed,” kindly read, ture before it is allowed to run into the first subsiding 


I have had three of my rock borers at w for about eighteen months in idi k i 
oné of the hardest known rock ratte gh te mab ~ _— = my wre There..s00. Ghges wry panes yon acs, 
ro. Low. ’ 


impression of the 19th inst. Instead of ‘‘I have had 
borers at work for about eighteen months in one of the 


automatic feed. 





SUBSCRIPTIONS. 


bar peo oh ee ap laptop me cectay ty me from suspended matter and devoid of smell, passes for 


rom the office on the following terms (paid in advance):— 
Half-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 


Uv -reait oceur, an extra charge of two shillings and sixpence per annum will used for the precipitation of the sewage matters are clay, 
made. abroad, 


. THE ENGINEER is registered for transmission 
Cloth cases for binding Tur Enorxeer Volume, price 2s. 6d. each, 
A complete set of Tuk Encineer can be had on application. 


Foreign Subscriptions for Thin Paper Copies will, = ree nae Se of blood and some water. When thoroughly incorporated, 


received at the rates given below :—Foreign S' 
at the published rates will receive Tue ENGINEER weekly and post-free. 
advice to 
increased rates. 
Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New 


isher. Thick Paper Covies may be had, if 


a gal, — Oat aie Tasmania, Turkey, United States 
‘est Coast o 
India, 23 00 ——-, , Cyprus, China, Japan, 


Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Chit #1 160, ‘Borneo, Ceylon Java, and Bingsperer ee 0c ed,” Ment 
4 neo, a 
Mauritius, Sandwich isles, £2 50.” 
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charged one shilling. The line a seven words. When an advertise- 
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THE A B C PROCESS AT AYLESBURY. 


Tre A BC process, as carried out at Aylesbury, is the 
subject of a report by Dr. C. Meymott Tidy and Professor 
James Dewar, who have for the purpose carried out a 
series of experiments at the Aylesbury works. The 
experiments seem to have been of an exhaustive : 
that is to say, they were not made upon a few samples of 
sewage, effluents, and of sludge of one day, but were made 
with a large number of samples coll on several, days. 
It is very well known that the = and composition 
of sewage change rapidly and frequen 'y, and conclusions 
based upon a few isolated observations are therefore 
useless, Moreover, as the of sewage through the 
tanks occupies some hours, samples of raw sewage and of 
effluent taken at the same time bear no real relationship. 
For these reasons Dr. Tidy and Professor Dewar conducted 
three series of experiments, one in January and two in 
March last; each series continued throughout twenty-four 
hours, so as to embrace the varying conditions of the 
sewage and effluent. Samples of both these were taken 
every half-hour, and equal portions of four consecutive 
half-hour samples were mixed ther for chemical 
examination. Guided by the rainfall principally, the 
reporters chose three different periods, which gave 
samples of sewage differing considerably in total quantity 
he a peopel ecessary 

or the purpose of the experiments it was ni to 
obtain the amount of sludge from a given quantity of 
82wage, and the proportions severally of the A B C preci- 
tuting materials and of the sewage matter. A special 





m, we find it necessary to | tracted from the total—calculated—sludge. 
public prety nem Aan letters of Bm gne ee, . = | The usual method of working the process was carried 
" munees fer aa eno im dons lepibln directed by the | 08 Without any innovation during the experiments. This 
self, and bearing ald. postage stamp, in order that j c if 
answers received by us may be forwarded to their destination, | sewage is delivered at the works into a small oblong space 
y 


—~ a by Post-office order must be accompanied by letter of 
preferred, at) ticles subside, whilst the lighter 


Zealand, | Tun directly from this into the sewage. The solution of 


ail | Original se 


arrangement was needed for this purpose, it being found 
impossible to determine these details with. even an 
a h to accuracy in the pen Doge rg reservoirs. 

our iron tanks, each holding about 200 gallons, were 
tkerefore divided, by chalk lines on the inside, into six 
equal divisions, one of these divisions being filled every 
hour by means of a small force pump placed in the narrow 
channel down which the rent sewage runs before enter- 
ing No. 1 tank, with the sewage that had been already 
treated. The deposit in each of these four tanks, there- 
the mean amount of sludge produced 


off. The deposited sludge was then dried at 212 deg. Fah. 


during the twenty-four hours .was determined, and sub- 


may be described in the words of the report. “The 
about 4ft. wide by 6ft. long, paved with bricks. Across 
this space, and about one yard from the sewer mouth, a 


wooden V-shaped trough is placed, into which the BC 


By this means the sewage is completely and 


After being mixed with the B C mixture the 
sewage passes through an iron grid for the purpose of 
catching paper, straw, and similar floating materials. It 
then passes along a brick-paved channel for about 12ft., 
the channel afterwards narrowing to 2ft. in width. Here 


same manner as described in the case of the B C mixture. 
The alum is added some short time after the B C 
mixture. The addition of the precipitating ingredients 
separately is found to afford better results than han they 


gallons, through which the treated sewage suc- 
cessively flows before finally passing through a fourth and 
last tank, which is about double the size of the other three. 
On leaving the tanks the effluent, now practically free 


several hundred yards along an open brick channel, before 
finally discharging itself into the brook. The materials 


carbon, blood, and alum, and they are manipulated as 
follows :— Weighed quantities of the clay and carbon are 
ground together in a mill with a certain small proportion 


the mixture is run into a reservoir placed beneath the mill, 
where a considerable proportion of the heavier clay par- 
rticles of clay and 
carbon are added to the sewage as above described. The 
sulphate of alumina is dissolved in a separate tank, and is 


alum used was found to contain on an average from 1 to 2 
per cent. of sulphate.” 
As a result of the three series of observations and 
chemical analysis, the reporters say they consider it esta- 
blished “that the A BC process is capable of producin 
a uniform effluent, notwithstanding the very vom 
nature and concentration of the raw material to be dealt 
with. The quality of the effluent, however, more especially 
as relates to the quantity and kind of dissolved organic 
matter, unquestionably depends upon the strength of the 
igi » They add, however, that there seems to 
be no reason to doubt that a minimum quantity of organic 
matter in the effluent might be permanently maintained 
if the weak nightly sewage could be stored and mixed 
with the stronger day sewage, or if the two effluents were 
stored and mixed. They say, also, that with due care an 
effluent can be easily obtained practically clear and with 
less than one grain of suspended matter per gallon, and 
that the precipitation seems to be more complete as the 
quantity of suspended matter in the raw sewage increases. 
The reporters then describe the sludge-drying process and 
its conversion into “native guano,” which, it is remarked, 
is nothing but the partially-dried precipitated sludge mixed 
withsome “sulphateof magnesia” —ammonia?—and ground. 
From a table of analyses given in the report, it appears 
that the manure freshly ground contains 31°7 per cent. 
moisture, and after being ground five months it contains 
28 per cent. of moisture, and one sample after eight 
months contained 17°2 per cent.; but taking it as containing 
20 per cent. of moisture, the combined nitrogen reckoned as 
ammoniainthemanureis3 percent. From foursamplestaken 
from different parts of a heap of the manure, the phosphoric 
acid was estimated, an av of 5 per cent., reckoned as 
tricalcic phosphate of lime, being found. On the subject 
of the manurial value of the native guano, Dr. Tidy and 
Professor Dewar express themselves in a manner 
which certainly does not commit them to much. They 
say: — “We are strongly of opinion that this must 
be judged rather by the practical results of the 
agriculturists than by presumed theoretical values 
based on analytical data, and on the price of ingredients 
not necessarily in the same physical or chemical condition. 
Recent research tends to show that very small changes 
brought about in soils may have very important indirect 
effects.” The discrimination shown in the selection and 
combination of words in this ph certainly indicates 
genius which ought to be acknowledged. 
So much, then, for the report on the work going on at 
Aylesbury. The first question that will be asked by 
every one is—Having this so-called “native guano,” what 
is the cost of its production, taking into consideration its 
value as a manure from an agriculturist’s point of view, 
and the cost not only of the ingredients employed, 
but of the machinery and plant used in dealing with 





is only one mention of the — of precipitating 
materials employed. It is as follows :—“ The quantity of 
precipitating material used was only slightly more than 
one-third of the total weight of sludge produced, the 
absence of any appreciable amount of suspended matter 
in the effluent proving that efficiency was not impaired by 
the small quantity of material employed.” This quantity 
may be considered small in the sense that by familiarity we 
may cease to be surprised at anything, but it certainly 

es us ask why was this report published. It could not 
be to prove that a good effluent could be obtained by the 
process, for that has long enough been known, 
and it could not be to show that the process could be 
looked upon as generally applicable on account of its 
cheapness or penile profitable character, for that it does 
not show. Aylesbury is a small place; it does not appear 
now, any more than in days gone by, that the A BC 
process could be commercially satisfactory in a large 
place. We may be mistaken, but the information at 
present forthcoming does not convince us of it. 


PATENT-OFFICE DELAYS, 


Unver the new Patent Act a provisional protection 
secures the privileges of a patentee to an inventor for 
twelve months—that is to say, it nominally does this. As 
a fact, the duration of a provisional protection is but nine 
months, because just before the end of that time at the 
latest, a complete specification must be filed and a complete 
patent applied for. For all practical purposes, therefore, 
nine months represent the useful duration of provisional 

rotection. This period, brief asit is, is seriously curtailed 
ov the action of the Patent-office; and we think that it is 
quite time that inventors should make their voices heard, 
and take strong action in a matter which very closely con- 
cerns them. When a provisional protection is applied for, 
the petition and specification are accepted by the officials at 
the Great Seal Patent-office, and a receipt is given with a 
number and a date. Then commences a weary period of 
waiting extending over at least three weeks, during which 
riod the inventor can take no action whatever, use 
e does not know whether his specification will be accepted 
or not. The theory is that during this period searches are 
being made to ascertain whether the invention is or is not 
novel. The fact is that the documents are simply put in a 
pigeon-holeto wait their turn, and that asa ruleall theexami- 
nation they receive is performed in fiveminutes. Itisnotdiffi- 
cult to see that if the authorities keptabreast of their work it 
would be quite possible in nine cases out of ten to let the 
applicant have a definite answer, yes or no, in a couple of 
days after the specification was lodged. In a few instances 
where doubts might arise, a longer time would be necessary, 
and no one could object, because that would be a reasonable 
cause for delay. But delays now take place for which 
there is really no excuse whatever, inasmuch as they have 
nothing whatever to do with the question of novelty. 
Here is a case in point. Some weeks since an inventor in 
the country sent up a provisional specification, for which 
he received in due course of post a receipt. Then he 
waited, and continued to wait. At the end of a month or 
thereabouts he wrote to ask for information, and he very 
promptly received a reply stating that his papers were 
informal because the title of — — had not been 
put in the r place on the ow we may, for 
form’s ahs, ound that it was = coined piece of sory 
gence on the part of the inventor to write the title in the 
wrong place, but to the ordinary business mind it appears 
that it was the duty of the clerk who received the 
documents in the first instance to see whether they 
were or were not informal, and if they were, to notify 
the fact then and there to the applicant. Instead of this, 
four weeks are lost to the applicant, because, of course, the 
amended specification will have the old date. Again, it is 
at least open to doubt that the inventor would have heard 
anything more about his papers for months if he had not 
tated. Such cases are by no means isolated. We may 
cite another which is instructive. An inventor applied 
for protection for a simple invention. Protection was 
granted him in due course. Before the expiration of nine 
months he applied for another provisional for the same 
invention, thos adopting a very common practice by 
which protection can be for eighteen months for £2. 
The new provisional was as nearly as ible word for 
word with the old. After the usual delay he received 
an intimation that this specification could not be accepted, 
as it covered two distinct inventions. It was useless to point 
out that protection had already been tedonce. There 
was no help forit. One half the specification had to be cut 
out. This kind of thing goes on week after week. 


authorities will not take the trouble to write the title of 
a patent in the proper place on a sheet of foolscap—a 
matter which involves no principle of any kind—they do 
not hesitate to settle the claims of very important patents. 
It is, of course, tolerably widely known that the claims in 
a specification are vital, and that the alteration of a word 
may be of the utmost possible importance. The authori- 
ties in Southampton-buildings, however, having examined 
specifications, construe them after their own fashion, and 
tell the inventors that their claims are erroneous and 
must be modified, and state in what way the alteration 
is to be made; and more than once astonished patentees 
have found themselves blessed with patents for machines 
which they never dreamed they had invented until they 
were told so by the Patent-oflice authorities. Several 
specifications with these officially amended claims have 
been made the basis of patents, and should litigation 
arise about them hereafter, the Patent-office will find itself 
in a very peculiar predicament, to say the least. 

We have here the old old story—too much red tape. 
There is no reason why competent business men should 
not carry on the work of the Patent-office just as a bank, 
for example, is carried on. The truth is, however, that 
the officials employed, with certain exceptions, are not 
business men, and they thwart by their officialism those 
who are. The of Trade is by no means the best 
place from which to supply the Patent-office. In fact, the 





sludge? The report says nothing of cost, and there 


traditions of Government offices are against commercial 


We have, too, the strange anomaly that while the 5 


SO 


aa ee ae Ae 


pe OIE I I a 


somes 


IE SES TT 


a RT 


eT PET 


OS 


peer 


prema 


4 
e 
i 
f 
4 
j 
i 
it 
i 
4 
\ 











502 


THE ENGINEER. 


JUNE 26, 1885. 








’ efficiency. Changes must be effected sooner or later, and 
they will be effected very much later instead of sooner, 
unless those most concerned—namely, the inventors--take 
measures to make their complaints heard. 


THE HARBOUR AT ADEN, 


A SOMEWHAT unusual question has arisen out of the 
discussion which has recently taken place with reference 
to desired improvements in the harbour at Aden. It is, 
indeed, of so unusual, and yet of so important a character, 
as affecting the conditions to be taken into consideration 
with reference to action in the future as regards colonial 
harbours—especially those in the Eastern seas—that it 
seems very necessary that the matter should engage the 
attention both of those authorities who have to deal with 
improvements of this nature, and of those who preside 
over the question of national defence. Secured as Aden 
is from the effect of stormy weather, and safe as is the 
anchorage it affords at all times, it is yet defective, 
in that shallow water reaches far out from the shore. 
The tidal range which is experienced there, in common 
with all ports in the East is so limited that one would 
almost expect to find that it might be left entirely out of 
view in dealing with the needs of Aden harbour; but, 
slight as it is—we believe that even at springs it never 
exceeds 2ft. Gin. or 2ft. 9in.—the tide certainly plays an 
important part in the matter with which we propose to 
deal. As we have said, the shallowness—or what may, 
in these days of deep-draught vessels, be considered shal- 
lowness—extends to a considerable distance from the 
shore, entailing upon all shipping operations very great 
delay and expense. In order as far as may be to obviate 
these inconveniences, the large steamers which call 
at the port always enter, if possible, on the top 
of the tide, so as to secure an anchorage as closely 
approaching the wharves, or the foreshore which 
serves as their substitute, as may be safely done. It 
is no uncommon thing for the recession of the tide to leave 
the keels of such steamers partly imbedded in the soft mud 
which forms the bottom of the harbour, and when that is 
the case, although steamers sometimes force their way out 
in spite of this disagreeable condition, it is oftentimes 
impracticable to do so, and is always an operation attended 
with some risk. The majority of the vessels, therefore, 
the loading or discharge of which cannot be accurately 
timed, have to wait for their departure till the rising of 
the tide sets them free. 

It is not to be wondered at, therefore, that the ship- 
owners, merchants, and others who are interested in the 
shipping trade resorting to Aden, which may, indeed, be 
said to include all that passing through the Suez Canal, 
have united in a strong representation to the Secretary of 
State urging the desirability of undertaking extensive 
dredging to remove the defects named, and so to admit 
of a closer approach to the landing place. At first sight 
it would seem as if it would be impossible to raise any objec- 
tion to so manifestly a desirable improvement, but we learn 
with much astonishment that it has been advanced by some 
of those who oppose the suggested deepening of the harbour, 
that to excavate it would entail the complete nullification 
of some of the new works of defence which have of late 
years been constructed. If this be really the case, we can 
only say that our military engineers to whom such works 
have been entrusted have shown a most remarkable and 
culpable want of prescience. We all know with what 
religious secrecy the key to the works of such fortresses as 
Aden and Gibraltar is guarded. We believe, indeed, that but 
two complete plans of them are allowed to be extant, the 
one being kept under the most careful ianship by 
our Home War Department, the other being in the charge 
of the local governor and deposited under locks requiring 
duplicate keys, the second of which is in custody of the 
chief local military authority, to open them. It is scarcely 
necessary for us to say, therefore, that we are in no posi- 
tion to judge as to the amount of information possessed by 
those who have advanced this novel and extraordinary 
argument, nor of its weight or accuracy. But it may 
safely be assumed, we should say, that no one would have 
ventured publicly to advance such an argument unless 
he was in a position to feel certain that it could not be 
refuted on a basis of incorrectly-stated fact. Assuming, 
therefore, that the position is such as has been stated, we 
tind that we must either forego the security resulting from 
works of defence—executed, no doubt, at | cost—or 
abandon the hope of seeing the harbour improved up to the 
requirements of modern times. 

Military engineers charged with the designing of the 
position or extent of batteries must, it appears certain, 
obtain the sanction of their superiors at home before pro- 
ceeding to carry their designs into effect. No doubt, there- 
fore, can exist but that prior to such constructions bein 
put in hand the plans were duly weighed and conside 
by the highest military engineering advice available; 
but if the decision thereupon has been arrived at 
without having in view the necessities of an early 
future, we cannot but think there has been a lament- 
able want of foresight on the part of the officers 
consulted. It is the old complaint again coming to the 
front that specialists are but too prone to deal with 
questions—even those of the highest imperial importance— 
from their professional point of view alone. is is par- 
ticularly the fault, we fear, of military men. It is almost 
impossible to realise that, with the plan of the harbour as 
it exists before them, furnished as they must surely have 
been with the reports of those concerned with the port and 
harbour of Aden as to its present disabilities and its future 
necessities, they could have overlooked the fact that the 
day for improvement must come, and that they were 
bound therefore to locate their batteries or defensive 
works in such positions that their utility could not after- 
wards be nullified by such improvement. But if sucha 


mistake, such a palpable oversight, has been committed, it 
is too late to cry over spilt milk, and abstain in conse- 
quence of it from work which is a necessity to a large 
proportion of the carrying trade of the whole world. 
Since the opening of the Suez Canal, Aden has ceased to 
gceupy its former position of a mere fortress only, It isa 





large commercial rendezvous, one the importance of which 
must go on per in at type to the extension of 
our eastern trade, and no such consideration as we have 
papa out can be allowed to stay its proper development. 

ehave cited this case because it appears to us to in- 
stance a disregard of future requirements, and a one- 
sidedness of view which may be most prejudicially 
exercised with reference to many other places in our 
colonial possessions which may need, like Aden, artificial 
extension. It certainly behoves those whose duties lie in 
the superintendence of such matters to see that these 
faults are not again permitted to be operative. 





THE AMALGAMATED SOCIETY OF ENGINEERS, 


THE delegate meeting of the Amalgamated Society of Engi- 
neers, which for the last five weeks has been sitting at Notting- 
ham, and has not yet completed its labours, will be a very costly 
affair. The allowance granted to the delegates represents alone 
an expenditure of over £1000 per week, and the total expendi- 
ture out of the funds of the Society, which will be involved in con- 
nection with this conference, cannot fall far short of about £8000. 
It séems very questionable, however, whether the Society will 
reap any corresponding advantage out of the enormous outlay to 
which it has been put. There have been twospecial matters very seri- 
ously affecting the financial stability of the Society in the future 
which the delegates have had under their consideration. These 
have been the alarming increase during the past ten years in the 
expenditure on superannuation benefit, with the prospect of a 
proportionately similar expansion in the future; and the 
enormous expenditure for which during the last two or three 
years the Society has been called upon by its out-of-work 
members. These two questions the delegates have scarcely 
faced in a manner calculated to place the Society permanently 
in a financially healthy position, but rather in a temporising 
spirit of adopting half-measure expedients simply to over- 
come present difficulties. The fact that is plainly before 
the members is that the Society has been attempting to 
do more than its means will allew, and by one of the news- 
paper organs specially representing working class interests, it is 
estimated that if the Society, with its present accumulating 
expenditure, is to make any headway financially in the future, 
it will be necessary to increase the subscription of the members 
from 1s. to 1s. 6d. per week. The delegates, however, have 
not had the courage to meet the difficulties in which the 
Society is placed by boldly increasing the subscription 
of the members, but have preferred a tinkering amendment 
of the basis on which the superannuation and out-of-work 
benefits are to be paid. The period of membership pre- 
viously necessary before a member could claim to retire on a 
superannuation allowance was eighteen years; this has been 
increased to twenty-five years, but with members admitted at 
twenty years of age the option is still left to a man compara- 
tively early in life retiring permanently on the Society’s funds. 
The out-of-work benefit has been dealt with in a fashion that is 
calculated to raise suspicion as to the manner in which members 
have hitherto been taking advantage of the funds for this pur- 

The recent policy of the Society has indicated a disposi- 
tion to subordinate the character and qualification of the 
members admitted to a desire to seek after the power of 
numbers, which may have contributed to the heavy burden 
of unemployed which of late has been thrown upon its books, 
It is sought to lighten this burden by limiting the out-of-work 
benefit to a period of two years, but unless this is an admission 
that hitherto members have shown more readiness to draw out- 
of-work pay from the Society than anxiety to secure work at 
their trade, it is difficult to see how such a provision can bring 
material relief to the Society’s funds, 


THE RATING OF MACHINERY. 


SHEFFIELD is beginning to feel the pinch which the Leeds 
district felt last year in the assessment of machinery. At the 
Town Hall, this week, the stipendiary magistrate heard a case in 
which the Savile-street Engineering and Foundry Company, 
Limited, was summoned by the Corporation for the payment 
of two district rates made on April 9th and October 8th, 1884, 
of the amounts of £67 10s. and £60 15s. respectively. The 
solicitor for the defendant stated that the question at issue was 
the same as that raised by the counsel for the water company in 
a recent action. During the last twelve months a new aasess- 
ment of property in the township of Brightside had been intro- 
duced, which had the effect of trebling the rates on his client's 
property. The dispute was as to what extent machinery was 
liable to be rated, and it was a question which involved a 
large number of works besides those of his client. Notice of 
objection to the valuation list had been given to the Assessment 
Committee, and he had pointed out to them that it was scarcely 
worth while to take a decision on one small case, and had 
suggested that it be ailowed to stand over until the question 
was settled for the whole of the works. The Assessment Com- 
mittee agreeing with that suggestion, the summonses had already 
been twice adjourned on that understanding. The Town Clerk 
contended that the present case did not stand on the same 
footing as that of the water company, because the defendants 
had omitted to give notice of appeal against the assessment to 
the quarter sessions. He asked the stipendiary to make an 
order for the payment of rates now long overdue. The 
defendants’ solicitor pointed out that in the case of the poor 
rate an appeal could only be made after the Assessment Com- 
mittee had refused relief, and that in the case of district rates 
the committee had never refused relief, and, therefore, it was 
impossible for the defendants to appeal. His clients were pre- 
pared to pay the rates on the former valuation if the case were 
adjourned for six months, or until the case now pending against 
the water company were decided. The stipendiary gave an 
order for payment, but granted a case at the request of the 
defendants. This is a question to which the Chamber of Com- 
merce, rightly appreciating its great importance to Sheffield 
manufacturers, has determined to give special attention. 


RAILWAY PREFERENCES, 


THE town of Hull is raising a railway question of the greatest 
importance. The port of Hull is largely interested in the 
Scandinavian trade, and a considerable part of the goods 
exported to and imported from that port is sent inland. It 
has to compete with other ports, especially those of the Tyne, 
Wear, and Tees. Nearly forty years ago there were three 
railways competing, and shipping at three ports. These three 

upon a general basis of railway rates, and in the end, in 
1854, the three companies amalgamated, and formed the North- 
Eastern Railway. The basis of rates then agreed upon has 
substantially continued down to the present day, and it is that 
basis which Hull is now determined to upset. On the part of 
Hull it, is urged that it is nearer most of the places which send 





or receive the goods for shipment or which have been imported, 
and that it ought to have the benefit of that proximity in 
cheaper rates than it has. On the part of the North-Eastern 
ports it is contended that there has been a basis upon for 
years ; that it is this which has allowed trade to grow into its pre- 
sent channels, and that it is inexpedient to disturb it, whilst it 
would be unfair to disturb it. The North-Eastern Railway Com- 
pany takes this view, and it is one of the defendants in the action 
to be taken. Other railways concerned are also defendants—the 
Midland and the Lancashire and Yorkshire—and they have so 
far made no sign of their opinions, It is evident that the 
question is one of the utmost importance to the trading 
elasses, for the principle at stake would affect many 
districts and trades ; but on the whole the opinion of the com- 
mercial classes will in this instance be with the north-eastern 
ports. The rates to Hull are within the railway powers, and 
that being so, the reduction to the North is not one to be com- 
plained of, because its only result is to secure to the trader 
alternative routes to the seaboard at substantially similar rates, 
and to the exporter or importer a free choice of ports. It has 
been well said that it is a commercial sequel to the parable of 
the labourers, for Hull receives its traffic at rates lower than 

upon, and in consequence it has little ground of com- 
plaint. But the issue of the question will be awaited with 
interest by all concerned in traffic to and from ports. 


RAILWAY RATES AND FOREIGN COMPETITION, 


THE question of Belgian and German competition in the wire 
trade still demands much attention. By the wise and generous 
co operation of the workpeople our Warrington and Birmingham 
manufacturers have, it is true, succeeded in lessening the differ- 
ence in price which formerly gave the foreign product such an 
advantage in the market. They are still, however, confronted 
with the heavy charges for freightage made by the railway 
companies. This is a difficulty that they have not been able to 
overcome, and they are now renewing their protests against the 
continuance of the imposts. The chairman of the Nettlefolds’ 
Company, speaking at the annual meeting of the company this 
week at Birmingham, laid it down that the matter of freights 
was the only serious advantage which the foreigners now 

. In regard to wages, the advantage which they have 
now, in the view of this authority, become an apparent 
rather than a real advantage, since he believes that the increased 
wages paid here will be warranted, if not compensated for, by 
the increased output. There is a good deal in the complaint 
that in England the railway companies seem to discourage 
enterprise, while the German companies appear to encourage 
manufacturers. Some further relief must be afforded the wire 
industry by the carriers, if the trade is to be preserved, If this 
is not conceded, we shall undoubtedly hear of English firms 
transferring their business abroad. Nettlefolds are already 
hinting at such a possibility. The chairman, referring to the 
geographical position of the foreigners, remarked that he thought 
it would necessary for that company to take such steps as 
would place them in a position to reap the same advantages as 
their foreign competitors enjoyed. 


THE INFLEXIBLE EXPLOSION, 

It is as yet too early to venture upon any discussion of the 
cause which may have led to the two successive gas explosions 
recently occurring in the coal bunkers of H.M.S. Inflexible. 
We must await the details to be furnished after due examina- 
tion before discussing them, It may, however, be remarked 
that the occurrence is singularly inopportune so shortly after 
the sitting of a special commission to inquire into the explosion 
which but a short time back caused the total loss of another of 
the vessels of our Royal Navy. But we can consider with pro- 
priety one of the causes named, to which some weight appears 
to be attached by the authorities at Portsmouth as likely, at 
least, to have conduced to the comparative frequency of such 
explosions. It has been stated that, as a rule, the coaling of 
our ships of war is conducted from wharf stores containing coal 
which has for some months been exposed to the action of the 
atmesphere, and has thereby been caused to part with much of 
its gas. The Inflexible, on the contrary, was supplied direct 
from the vessel which brought the coal southwards ; it being 
argued therefrom that that coal remained charged with an 
amount of gas from which stored coal has been freed. We do 
not dispute such an argument; but we would point out that to 
use deteriorated coal, or to advocate its use, as a possible 
factor of safety, is as uneconomic, unscientific, and unsatis- 
factory a way of escaping from future cause of accident as can 
well be imagined. In parting with its gas a very valuable 
constituent of the heating power of the coal is sacrificed, and a 
dusty condition, inimical to proper combustion, is entailed, It 
will be very undesirable to try and escape from the dilemma by 
the extended adoption of such a system. It is in the proper 
construction and ventilation of the bunkers themselves that the 
true remedy must be sought. 


THE DRAINAGE OF THE HORSE GUARDS’ PARADE, 


Ir one might expect to find anywhere the most perfect 
attention paid to the condition of the drainage of London, 
it should be in the locality immediately surrounding our 
great naval, military, and civil offices, and yet it is scarcely too 
much to say that nowhere in this great city are fouler smells to 
be met with by passers by than have of late emanated from the 
gratings situated upon Horse Guards’ Parade. Warned by 
repeated disagreeable experience we have, when recently cross- 
ing this open space, given these gratings as wide a berth as pos- 
sible, and we would call attention to what is not only a public 
nuisance, but a source of very great possible danger to the 
many men whose avocations compel the occupancy for many 
hours of the day of the buildings surrounding it. We 
are unaware if this space is subject to the charge of the Metro- 
politan Board of Works or is under that of the Park or the 
military authorities. Certainly we have observed none of those 
precautions taken which aretobeseen used in daily practice by the 
employés of the first-named body. In even the most distant 
streets in our outskirts there may be noted the constant flushing 
of sewers and the deposition of deodorising material not only below 
the gratings themselves, but on the matter remaining at their 
sides after every cleansing operation. It has never come under 
our own observation, though repeatedly crossing the Horse 
Guards’ Parade, to see even the ordinary precaution of cleansing 
practised. It may be that this is not altogether unattended to; 
but at all events it is either too rarely or too ape per- 
formed, and the sooner the charge of this area is put into hands 
experienced in such matters the better for the general weal as 
well as for that of the occupants of our great public offices. 


A RAILWAY ACCIDENT 1N RUSSIA, 
CoMMENTING on the accident which occurred on the 8th of this 
month to the mail train on the Nicolai Railway from St. Peters- 
hurg to Moscow, a foreign contemporary says the facts confirm, 
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the supposition that it was the result of criminal intention. 
“Tt was established beyond doubt “by the Judge of Twer and 
the police that the derailment of the mail train was brought 
about by criminals, who had unscrewed one of the rails of the 
Moscow line. This rail was found lying on its side at a distance 
of about 17in. from its normal position, whilst the bolts, nuts, 
keys, and spikes, &c., which had been taken out, were found by 
the side of the detached rail, The permanent way was con- 
siderably damaged for some distance. The sleepers were of 
excellent quality, and were laid in 1883, Nota single person 
was injured, and in the opinion of the inspector, who had been 
ordered by the Minister to investigate the accident, the fortunate 
results were principally due to the powerful action of the West- 
inghouse automatic brake with which the train was fitted, and 
also to the massive construction of the carriages, which were 
built on the American system.” 








TRIPLE EXPANSION ENGINES. 


Ir is very generally held now by engineers that the 
marine engine of the immediate future will have three, 
and very probably four, cylinders, in which steam of very 
high pressure will be expanded three or four times. Now, 
there is nothing in the thermo-dynamic theory of the 
steam engine to justify the belief that any peculiar virtue 
resides in the system of expanding steam over and over 
again in different cylinders. The consumption of fuel for 
a given power depends, other things being equal, on the 
number of expansions, and on nothing else. The economic 
results are very nearly the same whether we expand 50 lb. 
steam five times or 100 1b, steam five times. Indeed, there 
will bea small loss incurred byadopting the higher pressure. 
If, on the other hand, we expand steam of great pressure 
a great many times—as, for example, 150 1b, steam twenty 
times—then a serious loss is incurred by condensation 
taking place in the cylinder, a result which ensues because 
we are dealing, not with a gas, but with a very unstable 
elastic fluid. All this is an old story, however, and it will 
suffice to recall the circumstances to our readers’ minds with- 
out going into details. A practical fact, however, appears to 
be that triple expansion engines are more economical than 
compound engines with two cylinders only, and it is, we 
think, not a little remarkable that no attempt worth the 
name has ever been made to explain why practice should 
in this matter give the lie to theory. It is quite useless to 
assert that practice is wrong in this matter. Engineers 
and shipowners know much Petter. The result of voyage 
after voyage demonstrates that the triple expansion engine 
uses less coal per horse per hour than the ordinary com- 
pound engine. Does this follow because steam is more 
expanded in the triple than in the double compound 
engine, or in spite of it? The information placed at the 
disposal of independent experts by the builders and users 
of triple expansion engines is very limited. It is by no 
means easy to obtain diagrams, or accurate data of any 
kind concerning minute details. With the object of 
throwing some light on the subject, we place before our 
readers the following facts concerning one of the first 
triple expansion engines ever made, The performance of 
this engine is exceptionally good; in fact, nothing but a 
few — of a trifling character in the arrangement of 
certain details are required to render it very nearly a 
perfect steam engine, in a practical sense of the word. 
When indicating 200-H.P. the consumption of Welsh coal 
is about 300 Ib. per hour. 

The engine in question was designed for the steam yacht 
Isa, by Mr. Taylor, of Sunderland, and was built by 
Messrs. Douglas and Grant, of Kirkaldy. The Isa isa very 
handsome yacht of about 270tons. She was built for Mr. 
Andrewes about seven years ago. She is now the property 
of Mr. E. C. Healey. No repairs of any importance were 
made or required during six years, although the boat did 
a good deal of hard work in the Mediterranean and else- 
where. Last winter, however, it was deemed advisable to 
thoroughly overhaul the engines, and this work was 
carried out by Mr. Mumford, of Colchester. The 
principal repairs consisted in renewing the brasses of the 
big ends of the connecting rods, and replacing the much- 
worn brasses of the link motions with new blocks with 
larger surface. As the yacht has just been commissioned, 
a run from Wivenhoe to Southampton was made a 
species of trial trip, rendered non-continuous by stormy 
weather, which made it necessary to lie at Deal one 
night and Newhaven the next night. Unfortunately, coal 
taken on board at Wivenhoe proved to be of so bad a 
quality that it was impossible to keep steam at much 
above 85 1b., or 40 Ib. under the proper working pressure. 

The Isa has three cylinders and two po The 
pistons are 10in., 16in., and 28in. diameter, with a stroke 
of 2ft.; and with the full working pressure they make 
109 to 112 revolutions per minute, depending on the trim 
of the boat and the state of her bottom. Steam is supplied 
by one boiler with two furnaces. The boiler is Sft. Qin. 
diameter and 8ft. 6in. long. On the top of the boiler 
is a horizontal steam drum in the fiddley house. There 
is no superheater. The smallest cylinder stands on three 
legs on top of the intermediate cylinder, and both are 
very carefully jacketted. The low-pressure cylinder, 
driving the after crank, has no jacket. e give here three 
sets of reduced diagrams chosen from a considerable number 
taken with a Darke’s indicator during the run. These 
diagrams were taken only to ascertain whether the slide 
valves were properly set or not, and it will be seen that 
the distribution of steam is very good indeed. More lead 
is, however, wanted on the underside of the low-pressure 
piston. On Saturday there was some thumping on both 
cranks, though the brasses had been set up by Mr. 
Weldon, the chief engineer of the boat, on full 64in. leads, 
on Saturday night both big ends got an extra nip up, and 
on Sunday and Monday the forward crank ran in perfect 
silence, without a trace of heating, or water being neces- 
sary, but the after crank had an obstinate thump on the 
bottom centre. On Monday morning, therefore, the low-pres- 
sure slide valve, which weighs about 24 cwt., was drawn, 
and a large washer, ;';in. thick, dro down the rod to 
rest on the lower nut, thus virtually giving a little more 
lead below and a little less above. e result was found 
to be very satisfactory, for although the thump was not, 





removed, it was greatly reduced. If‘ it does not entirel 
disappear when the brasses have been again adjusted, 
another washer will be put in. With the miserable coal 
on board, a Welsh anthracite, a large proportion dead 
slack which ran freely through the fire-bars, it would 
have been useless to test for economy. 


Diagram Fig. 1 is from the high-pressure cylinder, and | equal: 


shows a maximum pressure of 122 1b. above the atmo- 
sphere, revolutions 108. It was taken a few minutes after 
starting when the steam was wellup. Di Fig. 2 is 
from the intermediate cylinder. The pressure was 93 lb., 
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revolutions 104, Diagram Fig. 3 was taken when the revo- 
lutions were 100 and the pressure but 85 lb. These dia- 
grams were taken at various times, There was only one 
indicator available, and the arrangement of pulleys or fair 
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eads for the cord took some time to adjust, so that it 
was impossible to get a number of diagrams from all 
three cylinders ina short time. This is, however, a matter 
of small importance, as they serve to illustrate varying 
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developed in the intermediate cylinder. We have a 10in. 
cylinder developing very nearly three times as much 
power as a 16in., and it may be asked, is it worth while 
to incur all the expense and weight of this cylinder seeing 
how very little it contributes to the general duty? The 
principal object secured by the intermediate cylinder is to 
ise the strains on the two cranks, and the success 
which has attended Mr. Taylor in this respect shows with 
what care and discrimination his calculations were made. 
The fact remains, however, that very little power is got 
out of the intermediate cylinder, which really plays to 
some extent the part of the receiver used in ordinary com- 
pound engines, and we therefore give the preference to the 
three-crank triple engine. On the other hand, however, it 
must not for one moment be forgotten that the three-crank 
engine takes up more space in a ship and is more expensive 
to build and to maintain than the tandem type. What 
type ought to be adopted depends entirely on the ruling 
conditions. 

It will be said that we have advanced nothing to show 
why the triple expansion gear engineismore economical than 
the double expansion engine. This, however, would extend 
this article to a wearisome length. What we have to say 
on the subject shall be said at another time. Meanwhile 
we have, we believe, placed some facts not without interest 
before our readers, and a discussion of these facts, and the 
deductions to be drawn from them, in our correspondence 
columns, would no doubt elicit information concerning the 
performance of other triple expansion engines which would 
prove very useful, 








THE PRESERVATION OF TIMBER. 


THE following is a summary of a voluminous report of the Com- 
mittee of the American Society of Civil Engineers on the preserva- 
tion of timber. The report itself was presented at the convention 
of the Society at Deer Park, Md., June 24th. 

After a brief statement of the labours of the Committee and of 
the evident oe for the introduction of preserving processes 
on account of rapidly diminishing supplies of timber, a short 
history of the progress of the art is given, showing three principal 
methods of working, viz.:—(1) Steeping. (2) Vital suction or 
hydraulic pressure. (3) Treatment in closed vessels by steaming, 
vacuum, pressure, &c. 

The experience in the United States is given in five tables, com- 
prising the results, more or less conclusive, of 142 authenticated 
trials or experiments. In each case these are referred to at more 
or less length in the text, sufficiently to give the reasons for success 
or failure, and the lesson taught. ‘The five heads corresponding to 
the tables are:—(1) Kyanising, or use of corrosive sublimate; 
(2) Burnettising, or use of chloride of zinc; (3) Creosoting, or use 
of creosote oil; (4) Boucherie, or use of sulphate of copper; (5) 
Miscellaneous, or use of various substances. 

Of the first, Kyanising, it is stated that an absorption of four or 
five pounds of corrosive sublimate per 1000ft., board measure, is 
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conditions. The diagrams have been calculated for the 
conditions under which they were taken. No. 1 shows 
64'2-horse power, No. 2 shows 23°8-horse power, and No. 4 
shows 98-horse power. The gross power, therefore, is 186. 
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With the normal working pressure of 120 Ib., the engine 
indicates about 200-horse power. } ‘ 

Certain points about the performance of this engine are 
worthy of special notice. In the first place, in spite of the 
jacketting, the condensation in the high-pressure and 
intermediate cylinders was very great. The stuffing-box of 
the latter being a little slack, a continual stream of hot 
water poured from it. Neither in it nor in the high- 
pressure cylinder was it possible to obtain dry steam when 
the indicator cock was opened. The jacket was kept 
carefully blown, but this did not appear to make the 
smallest difference. Di s were taken with the jacket 
full of water and full of steam. No alteration could be 
detected. From the low-pressure cylinder, on the con- 
trary, not a drop of water could be obtained. The steam 
was to all intents and purposes quite dry. The few drops 
of water formed about i indicator cock when it was 
opened disappeared in a moment. From the stuffing 
boxes—-the tail rod comes through the top of the cylinder 
—no water ever dripsafterthe engine has been once warmed 
up. ‘The frigorific influence of the condenser is here 
lt nil, Furthermore, the curious fact is shown by 
the diagrams that the pressure in this cylinder seems to be 
little affected by that in the boiler. This statement is so 
remarkable that we make it with hesitation, yet we cannot 
see how an error could have occurred. The indicator was 
in perfect order, and diagrams taken on two different days 
ak under different conditions tell the same story. Com- 
paring diagram Fig. 4 with Fig. 3, and it will-be seen that 
while the maximum pressure in the latter is 16 Ib. at one 
end, and 18 lb. at the other, the pressures for No. 4 are 
18 Ib. and 15 1b., or practically the same. But the boiler 
pressure for Fig. 3 was 85 lb. only, and the revolutions 
100, while for Fig. 4 the pressure was 110 Ib., and the 
revolutions 102. Thusa difference of boiler pressure of 251b. 
had no effect in the low-pressure cylinder. We believe that 
a similar phenomenon has been remarked with Perkins’ 
engines. Of course this only obtains within certain limits, 
as was proved by the fact that when the engine was much 
throttled and run at half speed there was little or no work 
done in the low-pressure cylinder, as was evinced first by 
the cessation of thump on the crank pin, and the moment 
after by the cracking of water against the cylinder covers, 
showing that under these conditions the condensation in 
the low-pressure cylinder became profuse. 

We may call attention now ta the very small power 














d sufficient, and it would now cost about 6 dols. per 1000ft. 
It is not recommended except in situations. where the air can 
circulate freely about the wood, as in bridges and trestles; but in 
very damp locations—as for ties when in wet soil and pavements 
—its success is doubtful. Its cost when first used led to cheating, 
which for a time brought discredit upon it. 

Burnettising the committee do not consider the best adapted 
to use where the timber is exposed to the washing action of water, 
as this removes the preservative; but, on t of its cheap 8 
it is probably to be preferred at the present time to any other 
process for the preservation of railroad ties. The W: » Thi 
many, and other modifications of the process aim at making the 
chloride insoluble, but are yet on trial. This process has been 

ely and successfully introduced in Germany. Experience 
shows the life of soft wood ties to be doubled and tre by its 
use. Its cost in this country is about 5dols. per 1000ft. broad 
measure, or 20c. to 25c. per tie, and for the latter purpose the 
committee particularly recommend it. The work must be well 
done; but some of the failures were from doing it too well—that 
is, from using solutions of too great strength, thus making the 
timber brittle. A solution of 2 per cent., by weight, of chloride 
of zinc in water, is recommended. 

Creosoting, or the injection of timber with hot creosote oil in a 
cylinder pa pressure, is considered to be the very best process 
which has been fully tested, where expense is not considered. It 
is as yet the only one known which is sure to prevent the destruc- 
tive attacks of the teredo or other marine animals, and to give 
absolute protection against decay in very wet situations. It is a 
somewhat expensive process, requiring for protection against the 
teredo from 101b. to 201b. per cubic foot of.timber, and costing 
from 12dols. to 20dols. per 1000ft., B.M. For resisting decay 
— a — - 10 dols. to 14 = sufficient, wi an 

‘he Boucherie process, in whi timber is impregna 
with sulphate of copper either by viigl agetien, hydraulic pressure, 
or a vacuum, when well done, using a solution of 11b. of sulphate 
to 100 Ib. of water, has proved fairly successful. Under the head 
of ‘‘ miscellaneous,” are classed forty-one experiments with almost 
as many substances, sulphate and pyrolignite of iron, lime, resin, 
oil, tar, &c., but with as yet no commercial success. The general 
ton laid down omce select the ee with aoe - - o 
su ent exposure. Use open-grained, porous timber, and for 
that reason in general the cheaper woods. Extract the sap and 
water to make room for the material to rong ovate natural season- 
ing, except for the Boucherie process, being very desirable. 
Steaming takes the place of seasoning. . Use enough of the anti- 
septic to insure a good result, and then let the timber dry before 
using, as its durability will thus be increased. Do not hasten the 
work if it is to be well done. Protect ties or timber in the track 
as far as may be from water by drainage. Contract only with 
reliable parties of established reputation, under a skilled inspector, 
who must be in constant attendance when the magnitude of the 
order warrants. 

There is at the close a discussion of the question, Will any pre- 
serving process pay? This is answered in the affirmative. The 
chairman of the committee gives a careful estimate in one of the 
appendices in an actual case in this country; another general esti- 
mate is given based on European experience, and three other 
separate appendices give different methods of examining the ques- 
tion of economy and comparing values. Other appendices—to the 
number of twenty in all—treat of the general question of destruc- 
tion and conservation of forests, and give reports of the personal 
experience of a number of engincers, with methods pursued, 
apparatus used, &c, 











SucarR PropvuctTIon.—In 1884 the production of sugar over the 
world, so far as it came under the cognisance of statistics, was 
about 4,600,000 tons—say 2,100,000 tons of cane—and 2,500,000 
tons of beetroot sugar. This quantity was in excess of consumption, 
and resulted at December 31st last in a surplus of about 200,000 
tons, which surplus had increased by May Ist to 230,000 tons, or 
5 per cent. over consumption, in visible stocks. There has been 
no faliing off in consumption, which in the United KIngdom has 
for upwards of forty years i d at an age of about 3 per 








cent. perannum. The increase in America is at the rate of 6 per 
cent., and over the world the average increase is about 300,000 
fons pet annum, 4 
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ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, V. 

Haviye in our four previous articles treated this 
subject from a general point of view, we must now 
confront it more closely and describe some of the exhibits 
in detail. In doing this the question presents itself, In 
what order should we describe them? Should the most 
novel, or the largest, or the most well known, or the best 
dynamos, be described first? Any such distinction would 
be unwise and, perhaps, unfair; for, apart from the obvious 
impossibility of finally saying what is best or most novel 
in an exhibition which is still incomplete, we hold that it 
is not within our province to pronounce judgment on the 
exhibits. Our duty is to critically describe and bring facts 
before our readers, who must then judge for themselves. 
To avoid making any unfair distinction, we propose to 
describe the dynames in the same order as the exhibitors 
supplied us with the information. Those who were most 

y to give figures and show us details enable us to 
describe their dynamos first, whatever may be our own 
opinion as to excellence or novelty. At the same time, 
the readiness of a maker to publish details might perhaps 
be taken as a proof of the excellence of his machine, or at 
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to the spindle, was only about lin., and therefore it was 
easy to coil the copper on with sutticient grip to withstand 
the comparatively small force which could be exerted over 
lin. of its sengeh, On account of the projecting corners of 
this hexagonal core, the magnetism can only travel round 
it in a somewhat jerky fashion, or, to s more scienti- 
fically, the magnetic field is considerably disturbed, and lines 
of force are shaken more or less violently by the passage of 
these corners pms | the polar surfaces. If only one such 
hexagon were the current would be very jerky indeed, 
and heavy sparking at the brushes would take place. To 
overcome this difficulty Biirgin uses a number of hexagons, 
mounted spirally on the same spindle, and each of which 
is so light in comparison to the field magnets that the 
disturbing influence of the corners of the armature is only 
small. Yet the disturbance exists, and is evidenced by 
some slight sparking at the commutator. We have said 
above that Biirgin departed from the Gramme machine 
for mechanical reasons. Messrs, Crompton have gone back 
to the Gramme armature for electrical reasons. The 
evolution of their modern machine out of the original 
Biirgin machine is very interesting, and is illustrated by 
a number of armatures exhibited. We find here 


| the original ten-ring Biirgin armature, the core of 


each ring being lin. wide and }in. thick radially. 


22-UNIT CROMPTON DYNAMO AND WILLANS’ ENGINE. 


least as a proof that the maker is satisfied with it, and 
thinks it will bear public scrutiny with advantage. When 
an exhibitor «absolutely refuses to make known the 
details of his machine, we may take it that either 
he fears comparison with others, or to have his patents 
infringed, or be deuhens himself sued for infringing; or 
last, but not least, he is unwilling to give to the world 
information which might enable other people to improve 
their dynamos. There can be no doubt that a close study 
of all the machines exhibited would enable every individual 
maker to find something to improve in his particular 
machine, for we cannot believe that a condition of finality 
has already been reached in this branch of electrical 
engineering. Some of the machines exhibited this year 
seem as near perfection as anything could well be; but so 
was it last year, and yet improvements were made. It is 
reasonable to assume that other improvements are still 
eo. though we may at the present moment hardly see 

ow there can be room for them. We hold that every 
improvement introduced by one maker must indirectly 
benefit all the other makers, and must directly benefit the 
cause of electric lighting in general. But we are di- 
gressing, and must turn to our task of describing parti- 
cular exhibits. 

Messrs. R. E. Crompton and Co. show various machines 
of their new type and a collection of Biirgin armatures, 
illustrating how the former was gradually developed. It 
is interesting to note that Biirgin departed from the 
Gramme type of armature simply for mechanical reasons. 
He used to say that a Gramme machine was in reality not 
a mechanical machine, but rather a scientific apparatus; 
and, in so far as the attachment of the core of the arma- 
ture was concerned, he was no doubt right. In the 
ordinary Gramme machine the armature is held by being 
driven over a wooden hub, and the power in the spindle 
has to be transmitted to the outer armature wires by 
friction pure and simple. To overcome this difficulty 
Biirgin made the core hexagonal and held it by a gun- 
metal star—or spider, as it is technically termed—the 
spokes of which were forced into the corners, thus 
making the connection between the spindle and the 
core mechanically perfect. Each side of the hexagonal 
core was wound with insulated copper wire; and in this 
respect the machine was not mechanically perfect, for the 
copper wire had to be carried through the field simply by 
friction. In the — Biirgin machines this presented 
no difficulty, as the length of the core, measured parallel 





The total cross sectional area of the armature is therefore 
5 square inches on each side, whilst the perimeter of the 
first turn of coppe 
The electro-motive force of the machine is proportional to 
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the area of the core, and the resistance of the armature is 
proportional to the perimeter. Say we double the dimen- 
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CROMPTON’S 21-UNIT MACHINE. 


sions of the core, nang it 2in. by lin., we shall have 
twice the electro-motive force in each ring and twice the 
resistance. But since the. resistance of the armature 
absorbs only a small fraction of the total electro-motive 
force, there will be a decided gain in employing heavier 
rings. This was found experimentally by Messrs. 





r wire on each ring is a little over 3in. | POS! 





Crompton, whose first step in this direction was to increase 
the size of the original rings to 1,4,in. by gin. Eight 
such rings can be got into the same space as ten of the old 
form, and the total area is 65 square inches, giving an 
increase of electro-motive force of about 30 per cent. 
The eight-ring armature is shown on Messrs. Crompton’s 
stand. To push the rings more closely together the original 
spiral arrangement was abandoned, or rather modified in 
such way that rings 1, 3, 5, 7, 2, 4, 6, 8 formed the spiral. 
This brings the corners of one hexagon nearly to the 
middle of the winding of the neighbouring hexagons, 
thus utilising the space available to greater advantage. 
The idea of this improvement is due to Mr. Crabb, fore- 
man of the Chelmsford Works. In subsequent machines 
the idea of increasing the area of the core and reducing the 
number of rings was carried still further, and we find arma- 
tures with seven, five, and even only four rings exhibited. 
The core of the latter is 3gin. wide and l}in. thick. With 
such a heavy core, however, the disturbing influence of 
the corners of the rings on the field was excessive, and 
the machines could not be made to run without sparking. 
The number of parts in the commutator was only twenty- 
four, and this increased the evil stillfurther. The canny 
was evidently to abandon the Biirgin hexagon, and to go 
back to the original circular core of the Gramme machine. 
Thus the disturbing influence of the projecting corners 
was avoided, and the commutator could be made with any 
convenient number of parts. Theory and experiment 
having meanwhile shown the advantage of a large mass of 
iron in the armatures, the core of the latter was made 
much heavier, as customary in the Gramme machines. In 
consequence of this and of the employment of wrought 
iron field magnets, a comparatively small number of turns 
of copper wire on the armature core suffices to produce 
the desired electro-motive force, and in machines built for 
an electro-motive force of 100 to 120 volts, only one layer 
of wire is necessary on the outer cireumference of the 
armature. The distance between the outer surface of the 
core and the inner surface of the polar cavities has there- 
fore been much reduced—it measures now only from ;4;in. 
in small machines to $in. in larger machines—and a circuit 
of low magnetic resistance has been obtained. We must 
at once mention that this arrangement is not confined to 
the machines of Messrs. Crompton alone, but nearly all 
the good modern dynamos of the Gramme or Siemens 
type are now made so that the magnetic resistance of the 
air space is exceedingly low. The peculiarity of 
the machine of Messrs. Crompton is in the way 
the core is supported. We have said that the 
pe, aon Gramme machine was defective in this respect, 
und our readers will naturally ask how it is that, 
in spite of this defect, so many Gramme machines are yet 
successfully at work? Our answer is that a machine may 
be weak and yet not break down, and that in machines of 
older design the strain was not concentrated as at present 
into a minimum of space. In comparison to the power 
absorbed those antiquated dynamosare very bulky, having 
comparatively large surfaces along which an attachment 
by simple friction can be made ; whilst in modern machines 
the field is so strong and the power so concentrated, that 
nothing but the most positive mechanical attachment will 
do. essrs. Crompton build up the core of their arma- 
ture of thin charcoal iron discs, about twenty-five to the 
inch. Every alternate disc is coated on both sides with 
Stannic paint, by which means the discs are insulated 
from other. Notches are stamped out on the inner 
circumference, into which fit the dovetailed outer edges of 
from our engraving, Fig. 2 


phosphor bronze bars, the inner 
Fig. 3 isa i 


edges of which are fitted into 
into the armature core. We give 

rspective view of the er mg arrangement, 
The core o 


in Fig. 1 a transverse section 
through the machine which is 
used for the lighting of Old Lon- 
don. It is Bicon direct by a 
Willans engine, as will be seen 


ves in the spindle as shown 
in the annexed sketch. Thus the 
driving power is delivered by a 
itive mechanical attachment 
the armature of this machine is 28in. long, 
and 2hin. deep, the external diameter being 12in. There 
are 120 turns of wire on it, and at a speed of about 450 
revolutions the external electro-motive force is 110 volts. 
In this machine every 4 yards of wire on the armature 
produces about 1 volt in the external circuit, a fairly good 
performance. This is, however, not the best Messrs. 
Crompton’s machines can do. We have received from 
them particulars of two machines lately erected at 
Buckingham Palace, where every 1} yards of armature 
wire produces 1 volt in the external circuit at a speed of 
440 revolutions per minute. We give below the details of 
the tests :— 


External 
Speed. Prey E.M.F. 
380 ~. 2a0 94 
440 . 229 110 


The dimensions are: Armature core, 28in. long, 2hin. 
deep, 12in. diameter, wound with ninety-six turns of 
copper tape 0°300in. by 0°180in.; bore of pole pieces 
1214, giving an air space of 0°47in.; density of current in 
armature wires, 2100 ampéres per square inch; resistance 
of armature cold, 021 ohm. The field magnets are 
arranged vertically, their cores being 24in. wide by 4}in. 
thick, whilst the length over all is 3ft. 6in. They are 
compound wound, the main wire being 0°265 square and 
the shunt wire 0°120 round. The exciting power in one 
half of the magnets is 11,000 to 12,000 ampéreturns. There 
is one bearing for the dynamo spindle at the commutator 
side, the other end of the spindle being provided with a 
solid flange coupling forged on, by which it is bolted to the 
coupling on the shaft of the Willans engine. The portion 
of the spindle inside the core is triangular in shape, to 
admit of letting in the radial bars without unduly con- 
tracting the opening round the shaft by which air may 
enter. The core is subdivided lengthways by twelve air 
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spaces intended for internal ventilation. The makers 
state that a machine precisely similar to that here described 
has given an electrical output at the terminals of 25,300 
watts, the proportion between external and internal 
electrical energy being 91 per cent. The electrical 
efficiency of output of the machine is 76} per cent. of the 
indicated power of the engine. This is a very good per- 
formance, and is ascribed poy to the great care taken in 
the manufacture and partly to the quality of wrought iron 
used. What an important item the iron magnets are in 
a modern dynamo the visitor can 
see from a large magnet exhibited 
on Messrs. Crompton’s stand, The 
annexed sketch shows this to a 
scale of 1: 25. The polar cavity 
is 3ft. long and 14}in. bore; the 
magnet cores are 23in. wide by 
7in. thick. On the same stand 
will be found a small arc dynamo, 
new pattern, a small dynamo for 
incandescent lighting giving an 
output of about 4000 watts and a 
larger machine of 7000 watts, also 
the first Biirgin machine made b 
the firm a a later type, whic 
is still being made for are light- 
ing when required. A disc arma- 
ture, made under Mr. Cromp- 
ton’s patent, is also exhibited, 
and proves that the firm do not shrink from exhibiting an 
invention which has failed alongside of their successful 
machines, and are thus assisting materially in the object of 
this Exhibition. The invention consists in the so-called 
“ step winding,” and has for its object to more completely 
utilise the space available for wind- 

ing in disc armatures. As will be 

seen from the annexed sketch, the 

disc is covered by long and short 

coils, holes being left through which . 

the wire of the short coils 

The difficulties of insulation in 
these holes, and on the inside of 
the disc where the coils come neces- Z) 

sarily very close together, were, 

however, so great that the design had ultimately to be 
given up. Even had these difficulties proved less formi- 
dable, it is doubtful whether the system of step winding 
has any advantages over the winding employed in the 
new “ Brush” machine, where the triangular spaces left 
between the coils are utilised by letting the body of the 
core project into them. In this way is obtained not only 
a very substantial support for the armature coils in the 
direction of the driving force, but the magnetic resistance 
of the core and air space is reduced in a similar manner as 
in a Pacinotti armature. 

On Messrs. Crompton’s stand will also be found a large 
collection of arc lamps, switches, measuring instruments, 
and various accessories used in connection with the electric 
lighting industry. These exhibits we shall describe in a 
future article. 















































SEPARATOR FOR STEAM BOILERS. 

Tue separator shown by the accompanying engravings is 
made by the Stratton Separator Company, Cortlandt-street, 
New York, and is for use on"steam pipes between boiler and 
engine, or any other apparatus requiring dry steam. It consists 
of a casing to which steam is admitted at the top. In this 





casing the steam pipe proper is attached ; it is open at the 
bottom, and the current of live steam entering the casing is 
carried round it several times, parting with whatever water it 
may contain, and finally entering the main steam pipe at right 
angles to its original entrance. The object is to avoid direct 
draught upon the steam space of the boiler, so diverting the 
current and changing its direction that water, whether by 
priming or of condensation, falls by gravity into a suitable 
receptacle. This is shown in the section. The device has been 
in use for some years, and has proved efficient. 








_A New pier has been opened at St. Ann’s-on-the-Sea. It is 
350 yards long, and has cost about £18,000. Beyond the pier is an 
extension for steamers, 
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WATER-WHEEL governors of the old form, although theo- 
retically chronometric, and therefore superior to the steam 
engine governor, are not found in practice to give a sufficiently 
steady motion for the finer provisions of the textile manufac- 
tures, and they are totally unsuited for electric lighting pur- 
poses. The subject has received a great deal of attention at the 
hands of turbine makers and others, and their efforts have met 
with varying success, But no governor previously constructed 
can be said to give a regular speed to the turbine, whilst silent 
working and durability are attained. 

The governor we illustrate above is patented by Mr. Hett, 
of the Turbine Works, Brigg, and it is intended to possess the 
necessary qualifications of a thoroughly trustworthy speed regu- 
lator. The governor proper consists of weights revolving round a 
horizontal axis, their centrifugal force being balanced by a spiral 
spring. The whole is enclused in a case which is made to act as 
a driving pulley, receiving the motion of the driving belt. When 
revolving at the proper speed the weights are in mid 
position, and nothing is in motion but the governor proper. 
Should the speed increase, the weights fly outward, and in 
doing so, press the cone into the conical recess in the 
mitre wheel. The governor now carries the bevel wheel 
round with it, putting the whole train of wheels in motion, 
and gradually closing the turbine gates until the velocity 
is reduced to the proper s The weights collapse slightly, 
and the cones di ing the train is thrown out of gear, and 
the wheels rest until a further fluctuation of the load affects 
the speed, when the governor again calls them into action. 
Similarly when the speed decreases the weights are drawn in by 
the spring, and at.the same time the opposite cone comes into 
contact, the train of wheels being set in motion in the opposite 
direction, thus opening the turbine gates. 

Silence and durability are secured by the absence of any 
motion in the gear, except when the governor is actually 
engaged in adjusting the gates. To prevent any danger of the 
governor moving the gates too far, a clutch is provided, which 
enables the wheel to slip round the spindle when anything 
obstructs the movement of the gates. It also allows the 
governor to be thrown out of action when the turbine is to be 
stopped, both stopping and starting being done by hand. 








HEDGES’ SPEED GAUGE. 


THE accompanying engraving illustrates a novelty in the way 
of speed indicators, which has been introduced by Mr. Killing- 
worth Hedges as a simple and cheap instrument for reading the 
speed of dynamos or other quick running machinery. The 
instrument, termed the Vortex Indicator, is simply a removable 
glass tube, which is revolved in a metallic case furnished on its 
outside with a sliding ring. The tube being partly filled with 
water, when revolved the water has a tendency to creep up the 
side of the glass and imprison the air therein contained, carry- 
ing it down in a parabolic form, which is elongated as the speed 
increases. The bottom of the bubble gives the speed, which is 
easily ascertained by getting the two fine wires of the sliding 
ring in line, the revolutions being marked on the case. Mr. 
Thomas Blakesley, M.A., has investigated this instrument 
mathematically, and has devised a formula by which the angular 
velocity of the water which causes the depression for any given 
speed can be ascertained without experiment. The depression 
is always proportioned to the speed, so that the calibration of 
the instrument is far simpler than those other forms of speed 
indicators in which the ordinates vary wlth the increase of 
8 As far as we are aware, Mr. Hedges’, instrument is 
unlike all others in having the divisions at equal distances, and 
should prove of great utility for registering the speed of loco- 
motives, and perhaps may be adapted for ship work. Several 
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of these indicators are at work in the electric light shed of the 
They can also be tested at the offices 


Inveations Exhibition. 




















of the Globe Electrical Company, Dartmouth-street West- 
minster. 








SoutH KENsINGTON MusruM.—Visitors during the week ending 
June 20th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8777; mercantile marine Indian 
section, and collections, 2157. On Wednesday, Thursday, 
and Friday, admission 6d., from 10'a.m. to 6 p.m., Museum, 1830; 
mercantile marine, Indian section, and other collections, 138, 





Total, 12,902. Average of corresponding week in former years, 
18,939. Total from the opening of the Museum, 24,096,512, 
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STEAM BOILERS AS MAGAZINES OF EXPLO- 
SIVE ENERGY.* 
By Rospert H. Tuvrston, Hoboken, N.J. 





Section I.—CoMPUTATION OF ENERGY. 


In the following it is proposed to present the results of a 
series of csheaietions adtatieg t= the magnitude of the store of 
energy contained in masses of steam and of water, when heated to 
temperatures customarily met with in the various applications of 
the expansive power of steam, in the arts, and especially in steam 
boilers. This energy may be measured by the amount of work 
which may be obtained by the gradual reduction of the temperature 
of the mass to that due to atmospheric pressure by continuous 
ex) on. 

e subject is one which has often attracted the attention of 


th the man of science and the engineer. Its im ce, both 
from the standpoint of pure science and from that of science 


applied in engineering and the minor arts, is such as would justify 
the expenditure of vastly more time and attention than has ever 
yet been given it. The first attempt to cal the. t of 
energy latent in steam boilers, and capable of greater or less utili- 
sation in expansion by explosion, was made by Mr. George Biddle 
Airy,+ the Astronomer Royal of Great Britain, in the year 1863, 
and by the late Professor ine} at about the same time. Mr. 
Airy and Professor Rankine published J ese on this subject in 
the same number of the Phil é lagazine, , 1863, 
the one dated the 3rd of Sep , and the other the 5th 

of that year. The former had already presented an abstract of his 
work at the meeting of the British Association of that year. 

In the first of these papers, it is remarked that “‘ very little of 
the destructive effect A an explosion is due to the steam which is 
combined in the steam chamber at the moment of the explosion. 
The rupture of the boiler is due to the ive power common at 
the moment to the steam and water, at a temperature higher 
than the boiling point; but as soon as the steam escapes, and 
‘thereby diminishes the com ive force upon the water, a new 
issue of steam takes place the water, reducing its tempera- 
ture; when this escapes, and further diminishes the compressive 
force, another issue of steam of lower elastic force from the water 
takes place, again reducing its temperature; and so on, till at 
length the temperature of the water is reduced to the atmospheric 
boiling point, and the pressure of the steam—or rather the excess 
of steam pressure over a pressure—is reduced to 0.” 
Thus it is shown that it is the enormous quantity of steam so 
produced from the water, during this continuous but exceedingly 
rapid operation, that produces the destructive effect of steam 
boiler explosions. The action of the steam which may happen to 
be present in the steam space at the instant of rupture is considered 
unimportant. 

Mr. Airy had, as early as 1849, endeavoured to determine the 
magnitude of the effect thus capable of being produced, but had 
been unable to do so in consequence of deficiency of data. His 
determinations, as published finally, were made at his request by 
Professor W. H. Miller. The data used are the results of the ex- 
periments of Regnault and of Fairbairn and Tate, on the relations 
of pressure, volume, and temperature of steam, and of an me a 
ment by Mr. George Biddle, by which it was found that a loco- 
motive boiler, at four atmospheres pressure, discharged one-eighth 
of its liquid contents by the process of continuous evaporisation 
above outlined, when, the fire being removed, the pressure was 
reduced to that of the atmosphere. The process of calculation 
assumes the steam so formed to be applied to do work expanding 
down to the boiling point, in the operation. The work so done is 
com with that of exploding gunpowder, and the conclusion 

'y reached is that ‘‘ the destructive energy of one cubic foot of 
water, at a temperature which produces the pressure of 60 1b. to 
the square inch, is equal to that of 1 lb. of gunpowder.” 

The work of Rankine is more exact and more complete, as well 
as of greater practical utility. The method adopted is that to be 
described presently, and involves the application of the formulas 
for the transformation of heat into work which had been ten years 
earlier derived by Rankine and by Clausius, independently. This 
paper would seem to have been t about by the suggestion 
made by Airy at the meeting of the British Association. Rankine 
shows that the energy devel during this, which is an adiabatic 
method of e: ion, depends solely upon the — heat and 
the temperatures at beginning and the end of the expansion, 
and has no 1 ge in any manner, upon any other physical 
properties of liquid. He then shows how the quantity of 
energy latent in heated water may be calculated, and gives, in 
a . the a 80 5 sear ta for = temperatures 
exceeding the boili t. ximate empirical expressions 
are given for the calculation of the energy and of the ultimate 
volumes assumed during expansion, as follows, in British and in 
metric measures :— 


lat 














vp = @2(T - 212). Um = 12355 (T — 100), 
T+11344 * T+08 =| 

v = 3676 (T - 212) Vu = 229 (T - 100) 
T+11s44 ” T+648 


These formule give the energy in foot-pounds and kilogrammetres, 
and the volumes in cubic feet and cubic metres. They may be 
used for temperatures not found in the tables to be given, but, in 
view of the completeness of the latter, it will probably be seldom 
necessary for the engineer to resort to them. 

This subject attracted the attention of the writer at a very 
early date. Familiarity, from early boyhood, with the destructive 
effects of steam boiler e: ions, the si mystery that has 
been supposed to surround their causes, the frequent calls made 
upon him, in the course of his professional practice and of his 
studies, to examine the subject and to give advice in matters relat- 
ing to the use of steam, and many other hardly less controlling 
circumstances, invested this matter with an extraordinary interest. 
Probably no subject within the whole range of the practice of the 
engineer has demanded or has received more attention than this ; 
and probably no such subject is to-day less satisfactorily develo 
in theory and less thoroughly investigated experimentally t 
this. It is one which the writer has endeavoured, at several 
different periods in the course of his work, to take up and reduce, 
if possible, to a consistent theoretical and practically applicable 
form. On each occasion, however, his labours were interrup 
before they were fairly begun. In the year 1872 the writer 
received from the Secretary of the Treasury of the United 
States a communication in which he was requested to pre- 
pare, for the use of the Department, a report on 
the causes and the conditions leading to the explosions of steam 
boilers,’ and he began the preparation of such a report, in 
which he proposed to in te the facts to be here presented. 
In the year 1875, the writer, then a member of a commission 
formed by the Government to investigate the subject, was asked 

the Cabinet officer having direction of the matter to accept the 

i ip of the commission, and to give his time to the sub- 
ject under investigation. For sufficient reasons he was unwilling 
to undertake the work, and an older and wiser head was appointed, 
at his request. A little later ill-health compelled him to resign 
from the commission, but his brief connection with the Board led 
them to the further study of the subject of this paper ; the investiga- 
tion was, however, again interrupted, and has not since been taken 
up in the systematic manner then 

In this paper it is proposed to limit the subject to the investiga- 
tion of the quantity of energy stored in some of the familiar and 
commonly used forms of steam boilers which are now everywhere 
seen ing, to a greater or less extent, the lives and property 








* Read before American Society of Mechanical Engineers. 
+ “Numerical Expression of the Destructive Energy in the Explosions 


Steam 
¢ “On the Expansive Energy of Heated Water. 


of all who may be either permanently or temporarily within range | Clausius, who determined this quantity almost simultaneously, to 
of them. A steam boiler isa vessel in which is confined a mass be easily exp in terms a the tec temperatures Sepooen 
of water and of steam at a high temperature, and at a pressure | which the expansion takes place. 
greatly in excess of that of the surrounding atmosphere. The | When a mass of steam, originally dry but saturated, expands 
sudden expansion of this mass from its initial pressure down to that | from an initial absolute temperature T; to a final absolute tem 
of the external air, occurring against the resistance of its shell or pentane T,, if J is the mechanical equivalent of the unit of the 
other masses of matter, may develope a very great amount of work | heat and H is the measure, in the same units, of the latent heat 
by the transformation of its heat into mechanical energy, and may | = unit of weight of steam, the total quantity of energy exerted 
cause, as daily occurring accidents remind us, an enormous destruc- | by unity of weight of the expanding mass is, as a maximum— 
tion of life and property. The enclosed fluid consists, in most | T T " -T 

of a small weight of steam and a great weight of water. In U=JT, (™ — 1 — hyp. log. *,) + — °H... (A). 


& boiler of a once common and still not uncommon marine type, | This equation was published by Rankine a generation ago.” When 


TaBLe I, 
Available Stored Energy in Water and Steam. 
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@ mingled mass of steam and water similarly expands, if M repre- 
sents the weight of the total mass and m is the weight of steam 
alone, the work done by expansion will be measured by the 
expression— 


the writer found the weight of steam to be less than 250 Ib.— | 
14 kilogs.—while the weight of water was nearly 40,000 Ib. | 
—18,144 kilogs. As will be seen later, under such conditions, the 
quantity of energy stored in the water is vastly in excess of that 
contained in the steam, notwithstanding the fact that the | 
amount of energy per unit of weight of fluid is enormously the U=M4JT, 


T; T T, -T. 
Tr 1 byp.tog. Mae mM-TH. . 
greater in the steam. A pound of steam, at a pressure of six (7: dite * li Ty vas 


atmospheres—88°2 Ib. per square inch—above zero of pressure, | This equation was published by Clausius in substantially this form.+ 
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Fig, 58 Fig. 69—Absolute pressure in Joot-pounds per sq. in. 
and at its normal temperature, 177 C.—319 deg. Fah.—has stored in It is evident that the latent heat of th i ich i 
it about 125 British thermal units—32 calories—or nearly 100,000 | represented by m H, becomes zero hon Pen pe mmpane ord vole of 


foot-pounds of mechanical energy—13,825 kilog. metres—per unit | water, and that the first term of the 

of weight, in excess of that which it contains after expansion to | tion measures the amount of energy Foor pear Fh 

atmospheric pressure. A pound of water accompanying that , | 8et free, or converted into mechanical ene: by explosion. e 

and at the same pressure, has stored within it but about one: | available oe of heated water, when explosion occurs, is thus 
le | y m 


Ses of Saad tec elas bo tock oie slonde 

ion o} ‘0 fluids is so much greater as to make the | __As has been stated, this method i 

ity of energy stored in the steam contained in the boiler quite | Rankine to the determination of the available. omit Datel 
ese | water for several selected temperatures and pressures, It has long 


quanti 

insignificant in com’ with that contained in the water. 

facts will be fully ted by the figures to be hereafter pre- | been the intention of the writer to ascertain the magnitude of the 
* “Steam Engine and Prime Movers,” p. 887. 





liberated by the explosion, or utilised by the of @ mass 





sented. The quantity of work and of energy which may be 
of steam and water, has been shown by Rankine and by + ‘Mechanical Theory of Heat,” Browne's Translation, p. 283, 
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quantities of energy residing, in available form, in both steam and 
water, for the whole usual range of temperatures and_ pressures 
familiar to the engineer, and also to carry out the calculations for 
temperatures and res not yet attained, except experimentally, 
but which are likely to be reached in the course of time, as the con- 
stantly Froerensing increase now observable goes on. The maximum 
attainable, in the effort to increase the efficiency of the steam 
engine and in the application of steam to new purposes, cannot be 
to-day predicted, or even, so far as the writer can see, imagined. 

h pressures like those adopted by Perkins and by Alban may yet 
be found useful. It was therefore proposed to carry out the tables to 
be constructed far beyond the limit of present necessities. It was 
further proposed to ascertain the weights of steam and of water 
contained in each of the more common forms of steam boilers, and 
to determine the total and relative amounts of energy confined in 
each under the usual conditions of working in every-day practice, 
and thus to ascertain their relative destructive power in case of 
explosion. This part of the work is reserved for description in a 
succeeding section of this paper. The present section is devoted 
to the first part of the subject. 

At the commencement of this work, the writer employed the 
ate Mr. W. G. Cartwright, M.E., as computer, and, with his aid, 
prepared tables ontenting. fam, 50lb. per square inch to 100, at 
intervals of 10 lb,, up to with intervals of 251b., then 300, and 
up to 1000 lb. oe onase inch by 1001b., and with larger intervals 
up to 10,0001b, or 20,000 Ib. e available energy of the heated 
water was computed, the energy obtainable from the so-called 
“latent heat,” and their sum, t.¢., the available energy of steam 
per unit of weight. In the course of this work, each figure was 
calculated independently by two computers, and thus checked. 
As a further check, the figures so obtained were plotted, and the 
curve gues the law of their variation wasdrawn. This was 
a smooth curve of moderate curvature, and an incorrect determina- 
tion was plainly revealed, and easily detected, by falling outside 
the curve. Three curves were thus constructed which ill be given 
later: (1) The curve of available energy of heated water; (2) the 
curve of available energy of latent heat; (3) the curve of available 
energy of steam, The second of these curves presents an interest- 
ing peculiarity which will be pointed out when studying the forms 
of the several curves and the tables of results. 

The work was interrupted by more pressing duties, and was 
finally resumed in the spring of 1884 and completed in the form 
now presented. The computers of the more complete tables here 
given were Messrs, Ernest H. Foster, M.E., — Kenneth Ter- 
rance, M.E., who, pursuing the same method as was originally 
adopted for the earlier computations, have revised the whole work, 
re-calculating every figure, extending the tables by interpolation, 
and cai them up to a still higher pressure than was originally 
proposed, he tables here presented —— 20 1b. per square 
inch—1°4 kilogs. per sq. cm.—up to 100,000 1b. per square inch— 
7030°83 kilogs. per sq.cm.—the maximum probably falling far 
beyond the e of possible application, its temperature exceeding 
that at which the metals retain their tenacity, and in some cases 
exceeding their melting points. These high figures are not to be 
taken as exact. The relation of temperature to pressure is 
obtained by the use of Rankine’s equation, of which it can only be 
said that it is wonderfully exact oem gee the range of pressures 
within which experiment has extended, and within which it can be 
verified. The values estimated and tabulated are probably quite 
exact enough for the present purposes of even the military engi- 
neer or 0 ce officer. The form of the equation, and of the 
curve representing the law of variation of pressure with tempera- 
ture, indicates that, if exact at the familiar pressures and tempera- 
tures, it is not likely to be inexact at higher pressures. The curve, 
at its upper extremity, becomes nearly rectilinear. 

The table which follows presents the values of the ures in 
pounds per square inch above a , the corresponding reading 
of the steam gauge—allowing a barometric pressure of 14°7 lb. per 
square inch—the same pressures reckoned in atmospheres, the cor- 

esponding temperatures as given by the Centigrade and the 
Fahrenheit thermometers, and as reckoned both from the usual 
and the absolute zeros. The amount of the explosive energy of a 
unit weight of water, of the latent heat in a unit weight of steam, 
and the total available heat energy of the steam, are given for 
each of the stated temperatures and pressures throughout the 
whole range in British measures, atmospheric pressures bei 





assumed to limit e ion. The values of the latent heats are 
taken from Regnault, for moderate pressures, and are calculated 
for the higher pressures, beyond the range of experiment, by the 
use of Rankine’s modification of Regnault’s formula. 

Studying the table, the most remarkable fact noted at the lower 

ressures is the enormous difference in the amounts of energy, 
in available form, contained in the water and in the steam, and 
between the energy of sensible heat and that of latent heat, 
the sum of which constitutes the total energy of the steam. At 
lb. per square inch above zero—1‘36 atmos.—the water contains 
but 145°9 foot-pounds per pound; while the latent heat is equiva- 
lent to 16,872°9 foot-pounds, or more than 115 times as much; 
t.¢., the steam contains 116 times as much energy in the form of 
heat per pound, as does the water, from which it is formed, at the 
same temperature. The temperature is low; but the amount of 
energy expended in the production of the molecular change result- 
ing in the conversion of the water into steam is very great, in con- 
sequence of the enormous e: ion then taking place. At 501b., 
the ratio is 20 to 1; at 1001b. per square inch it is 14 tol, at 
500 it is 5 to 1; while at 5000 Ib. the energy of latent heat is but 
1°4 that of the sensible heat. The two quantities become equal at 
about 7500lb, At the highest temperature and pressure tabled, 
the same law would make the latent heat negative; it is, of course, 
uncertain what is the fact at that point. 

At 50 1b, per square inch, the energy of heated water is 2550°4 
foot-pounds, while that of the steam is 68,184, or enough to raise 
its own weight to a height in each case of a half mile or of 12 miles. 
At 75lb. the figures are 4816 and 90,739, or equivalent to the work 
demanded to raise the unit weight toa height of four-fifths, and 
of about 17 miles, respectively. At 1001b. the heights are over 
1 mile for the water, and above 20 miles for the steam. 

Plotting the tabulated figures and determining the form of the 
curve representing the law of variation of each set, we obtain the 

uliar set of diagrams exhibited in the accompanying engraving. 
n Fig. 58 are seen the curves of absolute temperature and of latent 
heat as varying with variation of pressure. ey are smooth and 
beautifully formed lines, having no relation to any of the familiar 
curves of the text-books on co-ordinate geometry. In Fig. 59 are 
given the curves of available energy of the water, of latent heat, 
and of steam. The first and third have evident kinship with the 
two curves given in the preceding illustration; but the curve of 
energy of latent heat is of an entirely different kind, and is not 
only peculiar in its variation in radius of curvature, but also in the 
fact of presenting # maximum ordinate at an early point in its 
course. This maximum is found at a pressure of about one ton per 
square inch, a  peumor easily attainable by the engineer. 

Examining the equations of those curves, it is seen that they have 
no relation to the conic sections, and that the curve, the pecu- 
liarities of which are here noted, is > Sigs tate about one of its 
abaciss, and that it must have, if the expression holds for such 

ressures, another point of contrary flexure at some enormously 
igh ure and temperature. The formula is not, however, a 
% febonal ” one, and it is by no means certain that the curve is of 
the character indicated; although it is exceedingly probable that 
it may be. The presence of this characteristic point, should experi- 
ment finally confirm the deduction here cake will be li to 
prove interesting, and it may be important; its discovery may 
possibly prove to be useful, 
curve of en of steam is simply the curve obtained by 
the superposition of one of the two preceding curves upon the 
other. It rises rapidly at first, with increase of temperature, th 
rises more slowly, turning to the right, and 
becoming nearly rectilinear, The curve of available energy 


.This class of belt transmits 
flat belt of the same width. Many engineers are in doubt on this 
‘point. In practice, however, the truth of this statement has been 





of heated water exhibits similar characteristics, but its curvature 
is more gradual and more uniform, 

Comparing the energy of water and of steam in the steam boiler 
with that of gunpowder, as used in ordnance, it will be found that 
at high pressures the former become possible rivals of the latter. 
The energy of gunpowder is somewhat variable with composition 
and perfection of manufacture, and is very variable in actual use, 
in consequence of the losses in ordnance due to lea’ , failure of 
combustion, or retarded combustion in the gun. Taking its value 
at what the writer would consider a fair figure, 250,000 foot-pounds 
per pound, it is seen that, as found by 7 a cubic foot of heated 
water, under a pressure of 601b. or 701b. per square inch, has 
about the same energy as 1 lb. of gunpowder. 
exploded as energy sufficient to raise its own weight to a height of 
nearly fifty miles, while the water. has enough to raise its weight 
about one-sixtieth that height. At alowred heat water has about 
forty times this latter amount of energy in a form to be so 
expended. One pound of steam, at 60 1b, pressure, has about one- 
third the energy of 1b. of gunpowder. At 1001b. it has as much 
energy as two-fifths of a pound of powder, and at higher pressures 
its energy increases very slowly. 


(Toebe continued.) 








DRIVING BELTS AND ROPES. 

At the Millers’ Convention, held in Glasgow on the 16th inst., 
Mr. John Tullis read a paper, from which we extract the 
following :— 

A modern flour mill is now one connected machine—so much so 
that from the time the wheat is subjected to the first operation, it 
must travel onward from one grade to another until it is ready for 
the market. A single hitch of half an hour with one machine or 
one belt will disarrange the entire mill. To the miller, therefore, 
the best of belting is a very important consideration, and little 
hints regarding the preservation of it may bé of some use. The 
question for consideration is—‘‘ Whether ‘belts or ropes are the 
best and cheapest method.” First cost is often quoted when com- 
paring ropes and belts. There is no doubt that main belts are 
much more expensive than driving 
we must also look at the first cost of rope pulleys, and compare 
them with the price of belt pulleys. When these values are con- 
sidered, I believe the belt-driven mill will be started for very little 
more money than a rope-driven mill. If the speeds, diameters, 
and widths one yropealy calculated, giving lin. of width of belt, 
roeult, will be tl factory. Well-made, propert 
result wi eminen satis! - Vell-made, rly- 
stretched leather belts will run as straight as a line, last for thirty 
years, and be good for nererm Hl into smaller sizes after that. A 
Fa engineered after this fashion has a long and comfortable life 

ore it. 

Main driving belts.—The belt is a soft and most elastic trans- 
mitter of —. It absorbs less power in itself than ropes. A 
number of textile ropes on one pair of — never pull altogether 
asone. Each individual rope has a travelling speed of its own; 
consequently, there must be a loss of power, whereas a belt 
transmits the power from one —- to another in one solid grasp. 
Belts and ropes both drive well when the distances from centre to 
centre are great, and the oe large in diameter. But a rope 
has no chance against a’belt when the shafts are near each other, 
or the pulleys less than 4ft. 6in. indiameter. Under these circum- 
stances a good belt will give splendid results, while the best of 
ropes are a constant annoyance. Main-driving leather belts should 
be manufactured so that when the joint is made while the belt is 
in its place, it ought to present the appearance of an endless belt. 
After having been taken up once or twice during the first year, 
good belts such as these require very little attention during the 
subsequent years of their long life. If the belt is driving ina warm 
engine-room it ought to get a coating of curriers’ dubbing three 
times a year. All belts having much work to do ought to present 
a clammy face to the pulley, and this condition can be best 
maintained by applying one coating of dubbing and three 
coatings of boiled linseed oil once a year. This oil oxidises 
and the gummy surface formed gives the belt a smooth, elastic 
driving face. A belt looked after in this way will always run 


ing | slack, and the tear and wear will be inconsiderable. On the other 


hand, dry belts have to be kept tighter, because they slip and 
refuse to lift the work. The friction of the running pulley “ burns 
the life” out of the belt while this slipping is going on. The 
driving face is e as hard as tmillboard, and as well polished as 
a millstone. Bushes are und down, shafting worn, oil con- 
sumed, the belt killed and condemned, because the disease has 
been misunderstood. If a belt is wanted to do more work than 
was oanny intended, by, say, an addition to the machinery of 
the mill, a ay: | good plan of getting power is to run a second belt 
upon the top of the one in use. Do not connect them in any way, 
and the outside belt will work for itself, and do a large proportion 
of the driving. By way of experiment, I have made four Gin. 
single belts, running independently on the top of one another over 
4ft. driver and driven pulleys, transmit over 80-horse power, the 
belts travelling at a speed of 1800ft. per minute. Each of these 
belts did its own share of the work, and while running over its 
own circumference each gained a little over 30ft. per minute 
upon the one below; so that the outside belt travelled over 
oOft. per minute more than the inside belt. The best leather 
for making belting is proved to be that known as “‘ Orange 
Tan.” This leather is made from the heaviest and best- 
grown Highland ox hides. During the — of tanning, 
instead of swelling, as is the case with all bark tannages, this 
leather becomes thinner in substance, and weighs 45 per cent. less 
than if tanned with oak bark. The breaking strain, according to 
Lloyd’s proving house test, is 45 cent. greater than oak-bark 
tanned leather. There are life and spring in it not found in any 
other leather. For driving machinery this leather stands first. 
Long belts should never be made heavy, because the weight makes 
them swing to a certain extent. The heavier the belt the greater 
the oscillation. Double-orange tan belts will work as steady as 
ribbons up to 350ft. long. The Singer Manufacturing Company, 
when designing their new Glasgow factory, were nearly deciding in 
favour of ropes for the long-distance driving. However, after 
testing the orange tan leather as to wei ht, working, and breaking 
strain, the decision was—‘‘ There’s nothing like leather.” There 
can be seen working at this factory every day between thirty and 
forty main driving belts up to 30in. wide; nearly a dozen of them 
are long, jbeing 150ft. by 19in., and of double orange tan. They 
run as straight and as steady asa line, and have only been once 
taken up. Now comes the answer to the question often asked as 
to which side of a leather belt ought to run next the pulley. It is 
well known that by running the grain or smooth side next the 
pulley there is a considerable gain in driving.power. However, b 
using the boiled linseed oil, as before mentioned, the flesh wi 
soon become as smooth as the grain, and the driving power fully 
as good. A belt working with the grain side next the pulley really 
has a much shorter life than the belt running on the flesh side. 
Patent leather chain belting.—Arched to suit the curve of the 
pulley, leather chain belting is proving to be one of the best belts 
ever invented. According to this manufacture, the entire face of 
the belt comes in equal contact with the entire face of the pulley. 
No unequal strain comes upon the rivets, as they have a level bed 
tolie upon. This belt is made a little thicker at the edges than in 
the centre. It can be made to suit any curve of pulley. All that 
is wanted is a templet of the V apea on which the belt has to work. 
per cent. more horse-power than a 


proved to be quite correct. A flat belt always retains a cushion of 


en |/air between itself and the pulley, which prevents perfect grip. 


This air escapes through the spaces in the belt, and the - 


leather takes full charge of the power which it has to turn, I 


ie gunpowder | perfecti 


of cotton or hemp. But | P 


ft. per minute, 1-horse power to transmit, the 


only mention one example. Mr. John Smalley, of Mellor, Lanca- 
shire, was troubled with a 28in. flat double belt not being able to 
transmit bar ay of his engines, therefore a quantity of the 
machinery to stand idle. A belt of this c was made 
specially to test this question. That belt is now doing over 25 per 
cent. more work than the fiat double belt could do. It works very 
steadily, driving as easily as possible. It is the most rapidly 
joined belt of any. The links have only to be interlocked, the 
rivet connection made, and then you have an endless belt which 
runs so straight and steady that it looks like what a belt ought to 
be. Quite a number of these belts are driving three and four 
roller mills, and are considered by the millers using them to be 
on. 

Hoalf-twist belts.—This class of drive is sometimes the cause of 
much annoyance. A short belt has a poor life, and if the power 
wanted demands a wide belt, then the strain upon the outside of 
the belt becomes so great that bevel wheels and upright shafting 
have to take the place of a belt. In using ordinary flat belts for 
this kind of drive, it will be observed that a large portion of the 
belt assumes a slack appearance on the inside of the twist, which 
leaves the pulley and does no work. Several plans have been 
tried to overcome this difficulty, such as splitting the belt up into 
two or three widths, and securing them with cross connecting 
straps. But none have been so successful as the patent thick-sided 
and tapered chain belt. The links may be lin. deep at the one 
side, tapering to Zin. deep at the other. By this formation a twist 
belt can be made to any, width. It comes in contact with every 
inch of the pulley. The strain is taken up by the heavy side, the 
slackness is taken out, and the belt seems to work as well as if 
there were no twist to contend with. 


Cotton belts.—These are very good for many sorts of drives, such 
as paper mills, dye works, wet spinning flax mills, and all sorts of 
works in which steam and water are present in abundance. They 
also answer well for outside driving. At our own works we have 
our own make of cotton belts, transmitting power across yards 
from one building to , in al thers, with no other cover- 
ing than a coat of boiled linseed oil, ea every two months. In 
warm countries these belts do remarkably well. The objectionable 
fraying of the edges has now been cured by applying our patent 

rojecting leather edge. This edging is now securely rivetted on 





with the copper wire machine, and is so placed that it meets the 
thrust of the shifting fork, and saves the cloth from being cut. 

Accumulations or lumps on pulleys and belts.—Dust should 
never be allowed to gather into a cake either on pulley or belt, for 
if so, the fibre of the leather gets very much strained. The belt 
is prevented from doing its work, because this stranger defies the 
attempt made by the belt to get a proper hold of the pulley. 

Leather ropes.—Ever since the introduction of grooved pulleys, 
leather has come up in various forms of driving rope. Up till now 
none of them have come to anything as — cotton or hemp 
rope. There is the ordinary cable laid hide rope, the 
strands of which soon cut themselves into pieces be IE ppsons 
and internal friction. There is also the ‘‘Coombe” rope, 
which is made of a multitudinous body of long leather strands 
twisted together; the friction and pressure also soon cut 
them up. Then there is the V-shaped solid leather rope, 
which is much too stiff and hard. The bottom plies get all 
cut and broken by the outside strain. There is the V-shaped rope 
with two or more plies of solid leather, with friction sections 
rivetted on these plies. The openings left bet these secti 
are meant to make this rope more pliable, and less liable to cut. 
It has done some work, but is not a success. There is the square 
solid leather rope that is now being made, the faults of which are 
the same as those of the solid leather V-rope. However, there is 
nothing like perseverance. The outcome ot this desire to improve 
is the patent V-shaped chain —. This rope seems to possess all 
the qualities required to enable it to become the driving rope of 
the future. (1) It can be put on in a very short time, and can be 
shortened in a few minutes, (2) It offers four times the working 
contact of a round rope. (3) It will work well, whether long or 
short. (4) It will work well over small and large diameters. (5) 
This rope can be made to fit any form of groove. (6) Where 
textile ropes give trouble, we are willing to run a number of these 
on twelve months’ approbation. 











LAUNCHES AND TRIAL TRIPS. 


On June 13th Messrs. Oswald, Mordaunt, and Co,, South- 
ompton, successfully launched the iron sailing ship Halewood, of 
2100 tons net register, and of the following dimensions :—Length, 
274ft. 3in.; breadth, 40ft. lin.; depth of hold, 24ft. 9in. The 
vessel has been built for Messrs. R. W. Leyland and Co., of Liver- 
= and exceeds the highest requirements of both Lloyd’s and 

iverpool Underwriters’ Registry. She is full , and fitted 
with skysail on. main mast. Ample accommodation is provided 
for captain and officers in full poop 3 large iron deckhouse is fitted 
amidships for petty officers and crew. She is fitted with Emerson 
= Walker’s combined capstan windlass for working anchors and 
chains. 

On the 17th inst. the same firm launched the Ormerod, an iron 
screw steamer, built for Colonel Thursby, and intended for general 
cargo carrying, being specially designed to carry a large cargo on a 
light draught, and of the following dimensions :—Length, extreme, 
178ft.; breadth, 25ft. 3in.; depth to floors, 12ft. llfin. She is 
schooner-rigged, and has a large bridge and topgallant forecastle. 
Accommodation for captain and officers will be provided in bridge, 
saloon being in front, whilst the crew will be berthed in forecastle 
below main deck. She is fitted with three steam winches, by 
Messrs. Clark, Chapman, and Co., quartermaster steam steering 
gear amidships, wheel and pinion aft, Harfield’s patent windlass 
and anchor crane for working anchors. The ship’s frames were 
started on April 16th, and by the 18th of June she had her engines 
and boilers on board. She is built on the cellular principle, and to 
class100A. She hasanadditional floor between, each deep flooriscellu- 
lar bottom, 14in. deeper and 7;in. thicker than ordinary floors for a 
vessel of highest class, thereby greatly increasing strength of ship, 
whilst in engine and boiler space all the floors run to tank top. 
Her shell is in excess of Lloyd’s a op cer for highest class; 
having no reduction in way of tank, the sheer strake increased in 
breadth and thickness, bilge strake increased 4 for 70ft. each side 
amidships, iron deck poy ae fore and aft increased in thickness at 
hatchways and engine and boiler casings. Her hatchways are 3ft. 
above deck, having large iron web plates for additionally strengthen- 
ing same. The vessel has during construction been under the 
superintendence of Captain George Richards, who will command 
the vessel after completion. The engines have been built by the 
same firm, and are of inverted surface condensing compound, 
with cylinders 2lin. and 42in. diameter, 30in. stroke, with one 
large steel boiler, made of Siemens-Martin steel, and to carry 
100 1b. pressure. 











TENDERS. 

ENGINE, PUMPS, AND TANK FOR WEST HAM UNION. 
£s. d 

T. Middleton and Co.,8 E... .. .. «2 « oe « 850 0 0 
Tylor and Bons, B.C. .. 2.0 2. 2. 2s ce te oe T4610 0 
Brown, Tottenham, N. Cerrar ug rier ae vo OF 
pee CR 5: RS a ere rr ee Om 
‘Wather atid Boma, B.C... 6. 1. we ce, oe ct oe, CO O OD 
Scott and Sons, FE... .. «6 «2 ss +s ce ee ee 589 0 O 
Ji amd Pe Miag, WiGe kc ee a eo OOO 
H. Lowe, Hackney, BE... .. .. «2 ss «+ «e «» 550 0 0 
Bennett and Sons, E.G... .. ce os de ee oe GE OO 
T. Horn and Sons, 8.W. ..  .. ae ne oe we oe 23 0 OO 
W. Harris, Forest-lane, E.—accepted .. .. .. .. 402 0 0 
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ey , and this has had the effect of 
the furnaces o! the Schuylkill Valley idle. It is estimated that 
iron can be made at 2 dols. per ton lower in that valley if justice 
was done producers. The anthracite coal combination is suffering 
from the competition of bituminous coal, and that fuel is now a 
drug in all Eastern and Western markets. Prices to-day are lower 


obtaining cost of mining and shipping. Companies using anthracite 
are now trying bituminous, and the anthracite interests are com- 
to recognise the competition. The rail mills throughout 
oe gay are fairly employed on large and small orders 
at from 26 dols. to 28dols. The se Ayo almost bare of orders, 
and are offering iiieen iron at 1 dol. The Western nail 
mills have not yet resumed, and the Tore, Nail Association is in 
its two weeks’ suspension for this month. The J 
Roach’s war ship, made another trial on Thursday, with what 
results it is not known. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE condition of the finished ironworks at Midsummer gives hope 
of fair employment for the ironworkers at the chief establishments 
after the quarter has turned. There is an encouraging demand for 
sheets of a descriptions, and to this demand the requirements of 
the galvanisers largely contribute. India, Australia, and certain 
of the South American markets are ordering galvanised sheets with 
some freedom, and certain of the best situ situated makers decline at 
present to book further forward at current rates. The orders from 
the colonies for a few brands of bars of high quality are larger than 
has lately been noticeable, and it is gratifying that the report this 
week by cable of the state of the Sydney market indicates some 
revival. Business in hoops is a little brisker, but the inquiries for 
tube strips do not much increase. 

Sheets of the Woodford brand are quoted £8 for 20 b.g.; £9 10s. 
for 24 g.; £11 for 26 ar and £11 10s. for 28g. Woodford Crown 
qualities stand at 10s. for 20 g.; £11 for 24 g.; £12 10s. for 

36 £3 and £13 for28g Woodford "best are £11, £12 10s., £14, 

£14 10s., according to gauge. Sie: mens-Martin close annealed 
steel sheets are £13, £14 10s., £16, and £16 10s., according to 

gauge; and Woodford charcoal sheets are quoted £16 for "0 g.3 3 
£17 10s. for 24 g.; £19 for 26 g.; and £19 10s. for 28 

Common bars are now quoted at as low as £5 5s.; Sut it is to he 
remembered that this figure is still 5s. more than the quotations 
for Welsh bars delivered in this district, and is some 13s. or 15s. 
=> ton above the price which Welsh makers are getting at works. 
Welsh bars are freely offered at £5 por, tut ton, delivered here—a 
figure which does not mean much more than £4 10s. or £4 oy > 
the Welsh makers. Sheets, singles, are quoted £6 7s. 
£5 17s. 6d., according to A>! and state of makers’ order Sie 
while doubles are £7 to £7 2s. 6d. Nail sheets are £5 10s, 


The Sennee emma, eatin ane Sat fe a Be 
Wolverhampton and ham respectively a fortnight hence, 
and it is hoped that ae merchants and other buyers from the 
leading commercial and manuf: —— | centres of the 
who will attend those gatherings, will place orders which may 
sensibly contribute to the activity at the works. 

It is most probable that at the quarterly meetings the t 
quotations for marked bars, of £7 ren per ton, and 12s. 6d. extra 
for the Earl of Dudley’s brand, will be redeclared, notwi withstanding 
the protests of some makers. os that event his Lordship’ 8 prices 
will be :—For rounds, £8 2s. Poet ne, ee 
best ; £11 double best ; Ay £3 treble vet and T-iron, 
£10 10s. for single best ; double aa. and £14 for treble 
best. Pakage ym tpn he stk honk from 14 to 19 w.g., 
£8 12s. 6d. lowest quality ; £10 single ions £11 10s. double best ; 
and £13 10s. treble best. ‘Strips and hoops 


Netherton crown best, £7 10s. ; Netherton crown best horseshoe, 

£7° 10s. ; best rivet, &3; double best plating, £9; double best 

crown Netherton, £8 10s. ; treble best crown Netherton, £9 10s. 

These bars applied to rounds and squares }in. to 3in., and fiat 

rye peal Angles were 10s. per ton extra, and tees 20s. per 
mn € 

Good all-mine pig iron is quoted from 55s. to 57s. 6d., which is 
rather higher than S hire metal. Two or three of the best 
Staffordshire makers refuse to book orders at less than 60s., a 
figure which they contend is relatively 10s. per ton lower than the 
official rates for marked bars. Hematites of first quality are 

from 50s. up to 54s., while second qualities are 45s. 
Native part-mine pigs are 37s. ‘ed. up to 44s., and cinder pigs, 
32s. 6d. up to 35s. 

A meeting of the arbitrators and commissioners appointed under 
the South Staffordshire Mines Drainage Acts was in Wolver- 
hampton on Wednesday to hear appeals from ipenen against 
the arbitrators’ draft award for levying in the Tipton district a 
rate of 3d. per ton on fire-clay and limestone, and ton on 
ironstone, coal, slack, and other minerals. The appli tions of 
«bout nine appellants for graduations of the rate were heard, but 
the Court decided to reserve its decisions. 

The difference between the masters and men at the Samson 
Colliery, Oldbury, has been adjusted this week by the men con- 
senting to pay the increased contribution from 2d. to 3d. per week 
towards the Employers’ Liability Insurance Corporation. 

Railway rolling stock and other railway material firms note with 
avileieation the further contracts which are upon the market on 
account of the Indian services. Iron underframes, underframe and 
ody ironwork, and roofing, are required for the Niz izam’s Guaranteed 
State Railways Company, chiefly for carriages of 24ft. long and 
5ft. Gin, gauge. Steel rails and axle boxes are needed by the 
Scinde, Punjaub, aud Delhi Railway ; fish-plates and bolts for the 
Indian’ State Railways; and crank axles and steel tires for the 
Great Indian Peninsular service. 

Pipe f 8 hereabouts will attempt to secure the contract for 
between ten and eleven miles of cast iron water which are 





just now offered on account of the Sutton-in-Ashfield Waterworks, 
Nottinghamshire. The contracts for about 7000 yards of cast iron 
sewage and air mains, and for. air-compressing machinery 
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scaroaly likely t afect thin dit 
con’ 


thority of Henley-on-Thames, are 
“ie Aan because of the very heavy cost 


of Commerce have been in communi- 
» anger de 


a wdhgg 10°} rete aadeabiliey of 


Russian Government yr os raise the 
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uties as soon as possible after 
home stent 
The reply of the Board of Trade, aft <A schon to the Russian 
tariff, contains the further sati tion that the question 
“ gi rego nal publicity to particuarsof this nature in the way 
Ly Leyes ham Chamber of Commerce is now under 
rs de Ait, sata the Board of Trade and the Lords of her 


to increase import 





t Mine a s Treasury. 


‘he seeaiaal de duties in Russia will, Messrs. Nettlefolds, of Bir- 


mingham, are of opinion, disadvantageously _— their pete with ed | noth best 


that pa boomy but they believe ~~ if they paola ded 
under the most favoured nation clause as "regards Spain 
would go a long way to 
ting for the decline with Russia. 
i... e application of the Birmingham and Western oe Tram- 

Company for a provisional order os them to make 
om itional lines, so t they could carry rom the South 
Staffordshire lines into the heart of Teuisskan, came before a 
Committee of —— of the House of Commons a few days ago. 
The Birmingham th and Omnibus Company applied for a 
locus standi against aa Bill; but after hearing counsel’s statement 
the Committee announced that why 4 did not think that a sufficient 
case had been made out to allow the application, — 

The mills in North Staffordshire are recei inquiries for 

reien 9 of neg re next ae oon _— and i be 
very welcome. e aggregate demand from Liverpoo! on 
merchants for the colonies and the European markets is slightly 
better ; but the wurks could execute a great deal more work with- 
y Bars are the description in best 
demand, and next to these hoops. Ironmasters alive to the 
in customers’ views are giving increased attention to the 
uestion, and are making arrangements for entering into the 
Lae rem nat The prices of merchant bars average from £5 5s. 
to £5 15s., while crown qualities are from £6 10s. to £7 10s. 
Plates are £6 17s. 6d. to £7 5s., delivered at Liverpool; and sheets, 
£6 12s. 6d. to £7. Common pigs do not command more than 
37s. 6d. per ton. 

The miners employed at the Hanley and Bucknall Colliery, in 
North Staffordshire, panes accepted a reduction 2h 10 per a 
wages. The masters at proposed a drop of per cent., bu 
a settlement has been come to on the terms mentioned. Thi 
oe are SS of Mr. W. Y. Craig, M.P., have 

also agreed to a similar reduction under the special circumstances 
mentioned last week. 

Messrs. John Knight and Co., of Cookley, Weenie: 
manufacturers of sheets, tin plates, and tin sheets of “abe 
and charcoal qualities, are —_ now increasing their busin _—— 
removing to more convenien ——— at Brierley Hill, in in the 
centre of the celebrated yu thick coal district of the Earl of 
Dudley. The works will be carried on as heretofore, but with 
increased facilities. 


Hi 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—With the close of the half-year there is the usual 
tendency to taper off in the weight of buying until after stock- 
smash Seat See eich weak: than petage fabty sedmaeine Waa 
market during the past week t' perhaps fairly represen 
actual conditi: tion of trade. There i is, however, a continued absence 
of i t of improvement, which produces 
pene sy wectele yk ny that gives, if an » an unduly 
prominent tone to the market. Although business comes forward 
slowly, and, for the most part, in comparatively small transactions, 
it it represents i in the bulk a moderate trade actually doing. The 

complaint is that no better prices are obtainable, and, as in 

thet Shey of constant reiteration that prices have got to the bottom, 
they have persistently continued to go lower, buyers naturally 
have no confidence in the future, and this is shown in the con- 
fact to et calle tee comment ae paaea ea tebe 
to —_ extent e meaning of the presen’ e, 

than an # attendance on the Manchester 

ens crude on Tuesday, the holiday season accounting for the 
absence of some of the  hadiel buyers and sellers, and business 
was flat, with very low prices ruling for both pig and finished iron. 


During the last few days Lancashire makers of pig iron have been 





ea aes & 5 Sees hee ate will render 
unnecessary any further to sell fi t, but to 
secure these orders they wg ayy 4 below their 


io = oo 39s. 6d., ae ee forge and foundry 
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sce adh rule very low. aes eee ee ae 
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parapet ay hed Mid ican seeds G 
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For hematites there is still only a very poor demand, and prices 
ex 
the finished iron trade orders still come forward very slowly 
‘or home requirement or for shipment, and with very few 
Fe idl nies exag to Gon nad coe Woe yee 


R 
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Tpeee 
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EE 


ceptionally 
pre iis dhome tan, 6 Guaeaaion 
of which has been given in THE ENGINEER. The 
they are now making is to bore 30in. in diameter, 55ft. long, and 


weigh about 150 tons. 
A new swivel tool holder—Gavin Jones’ patent—has been intro- 
duced by Messrs. Hulse and Co., of the Works, Salford. 


These tool holders are the invention of a well-known Indian 
engineer, and they are applicable to machine tools in which 
steel bar tools in general are used. In these et holders the two 
adjustments of the tool are effected separately and independently 
of each other. A cutter may be fixed, taken out, or with- 
out disturbing the previous angular t, and the cutter can 
be swivelled to any angle horizontally without disturbing its 
relation to the work. 


arranged an ex 
Lancaster, and a visit to the Lancaster 
extensive Art Furniture Works of Messrs. Gillow and Co. 
es ere oe NE fe to Lancaster Castle and 


An ingeniously designed illuminating power register—Thorp 
patent—for showing instantly the Somboding power of gas “ae 
at the same time it—has been introduced by T. G. Marsh, 
of Oldham. The instrument effects its 


purpose by photograp 
and | a jet of gas. A choot of sensitive paper revolves ou o éylinder, wad ta 


machine which | 


The | national Convention ty 6 by the British delegates. 
concession 





takes the photograph t slot. sensi- 
tive ivuld off give the hour ofthe day and ight and tho 
oe Bene te eae oe the ill ting power at the 


of the gas at any bie Ame Dab oy awreh ap hee es f 


moment ma; 

in| and these regiaters or diagram when afford a useful con- 

“| Meehan erally of this district is in'a depressed condi- 
le gen: 

e | tion, and four days a week is the full average time at which the 

are Fa renee. House-fire coals are now in very ited 

lemand, oe ee peers Common round coals for 


and fi urposes continue a and bad to sell; e classes 
often tke taest ahh cape a ing’ , and not ithstanding 
screened, slack is 


the lessened | aomgeed of m AF pe now 
still plentiful in the market. Quoted rates are without much 
change, but the actual prices are easier, and to secure orders 
of any weight for delivery over the next two months sellers are 
to make concessions upon present rates. At the pit 
mouth rota averages 8s, to 8s. 6d. ay +4 ton ; second preg 
6s, 9d. to 7s. 3d.; common round coals, Be. 6d.; burgy, 4s. 3d. 

mS — to 3s, 9d.; and common sorts, 2s. 6d. 

. per ton. 


The shi ee: tuade only mod d at Li 1 thi 
e shipp' le is moderate, and at Liveroo! there ar 

a good many complaints as to the scarcity of orders. Prices are 
without material change, and good qualities of steam coal delivered 
. ~ — Docks or the high level, Liverpool, avcrage about 7s. 

8. per ton. 

The terrible disaster at the Clifton Hall Colliery, near Man- 
chester, has naturally been a matter of very painful interest in 
this district during the past bend The only actually ascertained 
facts so far, which can be ed as having a nee e connection 
with the explosion, are the admitted use of nak: ligt hts and the firing 
of shots in the mine; but until a full inquiry is held it would be 
premature to comment upon any of the theories which are set up 
as to the real cause of the calamity. It will not, however, be out 
of place to draw attention to the absence of any ——— relief 
fund in the Manchester district, such as the W 
districts and other important mining centres in the country have 
long since established for pantiinn efficient relief 1“ the sufferers, 
not only on occasions of great disaster, but also by the constantly 
recurring accidents which, more than the om pe 
swell the great total a Rage lost in mining opera 
collieries in the Beye An Ny atta oe le or ver gage 
with the Gd tquiam of plb chim, which mo Geukd tase 
the requirements so long as no exceptional disaster overtakes any 
of the pits. When, however, a calamity like the present occurs 
the Lr ahah this telhet bon etch comilonn tely fertheeaien 
for relief. That this relief is on such occasions f: Sater = | 
is ouey a hag oe of the deep sympathy for the suffe: w 

the present must always arouse, but that such 
Some. should practically be the only resource for providing 
relief is somewhat a reflection upon the important mining district 
of Manchester, in the face of what other districts have long since 
done for themselves. Quite recently a grant from the lus of 
babe ae Hartley fund, which = pee hig the + cong pd nat 

an opportunity ‘or es' ~ —— 

relief, but the old system was allowed The sonune 
disaster, with its deplorable loss of life. Spould lead to some 
efforts being made in the direction followed in other parts of the 
Lancashire coal-field with such beneficial results 

Barrow.—The orders which have been booked for hematite pig 
iron during the past few days have not in any way ~ ved the 
position of makers, who have still every reason to com of the 
scarcity of orders, and who it is expected will have to fo the 
output of their furnaces if the orders are not extended and if the 
amount used in the district by steel makers and others is not 
increased. As a matter of fact, the position of steel makers, which 
earlier in the year was satisfactory when compared with last year, 
is now no more satisfactory than that of producers of pig iron, 
and the scarcity of orders for steel of course affects the iron trade 
to an equalextent. Asa ny eye of this condition of L.. - 
there is a disposition to increase the stocks of iron held by makers 
and consumers. Prices of iron are very steady, iw 
unchanged at 43s. 6d. per ton net for mixed parcels of Bessemer 
iron net at works, and 42s. to 42s. 6d. per ton for forge and 
foundry samples. "There is a wants dull tone in the general trade in 
steel, and orders for special py ee ein fg a aa 
The’ shipbuliing indestey in’ the district ie in a 
oe guste. Megas bn tea cleo emote aac 

in the marine d ent are 
but in the — trades there is no improvement, 
coal dull. er lll sev tena dukes, le teen de, 
to Lord F. a at Barrow, on Tuesday next, 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
In spite of a firmer tendency at ham on Thursday, with 
rather more business doing, and the additional fact that Scotch 
iron is a little dearer, the iron trade here remains as depressed as 


foe districts. 

otations at the Bisley Cellisciee She eld Coal Com; 
as low as they have ever been, viz., hand-pick 

coal, 10s. 10d. per ton ; band eqvened Mlabens hous ofl, Yo, 14.3 
screened seconds, 5s. an Silkstone nuts, 4s. 2d. 


colliery notice a perceptible 
diminution of coal-laden wagons in the sidings ; but there is still a 
goodly stock of accumulations, and it “s idle, with the diminished 
export trade from this district, to antici, ne ye any brisk business in 
the Yorkshire coal-field this season in absence of any sudden 
revival of trade in the iron and heavy industries, of which at 
present there are few indications, 

The Sheffield Chamber of Commerce has decided to give 
careful consideration to the Bill which has been introduced into 
mien Af the Manchester Association on the question of 

om The 7 came before them in the form of a 

from the Associated Chambers of Commerce. The 

Council of the Chamber will be called together in about two 

months’ time to consider the proposed measure, It was mentioned 

in the Chamber that a letter had been received from the Under 

of State for ny intimating that the Government con- 
templated in addition to the amount 

ent on works— y railways—in India. All efforts to get 

tish goods aed on @ fame favourable fi in Spain have 

~ yet been abandoned, notwithstanding the failure of recent 

negotiations. The Council of the Sheffield Chamber have resolved 

that their secretary should again communicate with the Secretary 

pot ng for Foreign Affairs, making urgent representations on the 


ject 

The Cutlers’ Company has achieved a victory in regard to the 
use of the word ‘Shi id.” A deputation was recently appointed 
to wait on Earl Granville on the subject, but a communication 
has been received stating that the services of the deputation 
will not be required, inasmuch as his lordship had directed that 
the ts raised with regard to the use of the word “‘ Sheffield” 
by the Cutlers’ Company should be brought before the next Inter- 
This amounts to a 
of all that the Cutlers’ Company are contending for. 

The Industrial Exhibition to be here on on Wednesday by 
Prince Albert Victor of Wales will be the first ever held to 
reher handicrafts of Sheffield. There will be over 1400 exhibits 


i of a 
armour and steel work of grubs histetls tenpertanee, 
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(From our own Correspondent.) 
icer of, tagoveasest.. "88 She: seleta MAR oA 
8 o! emen e ai 
Middlesbrough on Tuesday 
rather more in favour of consumers than on the 
vious market day, but the amount of business 
fren oma extremely small. There is some com- 


petition amongst merchants for the few small lots 
wantforimm: delivery, and though the buyers 
usual quotation for No. 


3, g.m.b., is 32s. 3d. per 
ton, they do not refuse 32s. 14d. For forward 
delivery, 32s, 3d. is quoted. The demand for 
forge iron has slackened, and the price is now 32s. 

still quote 33s,,for No. 3, and 
as they do not seem to take less, they 
make very few sales. 
peclatrs appear to think thing ar shout 
PY appear are a 
the worst, inasmuch as they are cautiously pur- 
chasing and putting into store. 

Messrs. Connal and Co.’s stock at Middles- 
brough, after having steadily decreased during 
the last eight years, is now increasing. On 
Monday last the quantity held was 52,694 tons, 
being’ 1464 tons increase during the week. 

Exports of pig iron from the Tees to Scotland 
continue good, but there is no improvement in 
foreign shipments, The quantity sent away this 
month up to Monday last was 58,891 tons, being 
about 10,000 more than baron | May. 

The manufactured iron trade is in a stagnant 
condition. There are few orders in the market, 
and makers are consequently unable to run their 
mills full time. Prices are unaltered, being as 
poner aam Foye £4 17s. 6d. to £5 per ton; 
angles, £4 12s, 6d. to £4 15s.; and common bars, 
£4 1bs. to £4 17s. 6d., in trucks at makers’ 
works, less 2 cent, discount, 

Messrs. Bolckow, Vaughan, and Co. have just 
received an order for 15,000 tons of steel rails for 
Indian railways. This will keep the Eston rail 
mills fully occupied for five to six weeks, 

A new com was registered on the 15th 
inst. called the Haverton Hill Salt Company. 
The capital is to be £22,500, in £50 shares. It is 


intended to lease land at Billingham, opposite | demand 


Newport, in order to work the salt, 

The Scarborough and Whitby railway is nearly 
completed. It wasinspected by the directors and 
engineer of the North- Railway Company 
on the 22nd inst. The formal inspection by the 
Board of Trade will be made shortly, and it is 
— the line will be opened for traffic next 
month, | 

Boys canno’ as a rule be expected to have more 
sense than their fathers. Messrs. Bolckow, 
Vaughan, and Co., had occasion recently to dis- 
charge five putter boys at their Westerton pit for 
some misconduct. This was resented their 
comrades, not only there, but also at other 
pits of the company. To the number of 124 they 
struck without notice, thereby putting themselves 
in the wrong. Summonses were taken out 
against each and all, and the Bishop Auckland 
——— had no option but to inflict fines which, 
with expenses, amounted to 39s. each. They autho- 
rised the company to pay themselves thesesums out 
of any wage balances they might have in hand. 
Poor boys! They had often seen their elders 
strike, and sometimes successfully, and they did 
not anticipate a result so disastrous to themselves. 
No doubt many a father wou.d also have to suffer 
by reason of the loss of his son’s wages; and 
properly, for unless men had countenanced the 

ys’ strike it would hardly have taken place. A 
any meeting of sympathisers with the lads was 

eld after the decision of the court was known. 
Indignation was expressed that the miners’ paid 
agents had not given more assistance, and they 
were accused of caring more for political 
manceuvres than for attending to their proper 
duties, Finally a resolution was to ask 
Messrs. Bolckow, Vaughan, and Co. to refund 
the fines and costs, in which case it was said the 
men and boys would all return to work. It is 
exceedingly improbable that this cool request will 
be granted. 


Grievous complaints are heard on every side from 
North-country shipowners, to the effect that they 
cannot keep their ships employed except at a loss. 
The war scare brought numbers of idle vessels 
into action, but since it passed away freights have 
Fee — old level, and there is a for ns 

uu y them upagain. Consequently in the 

e, the Wear, and at the Hartlepools numbers 

of vessels now entering remain, and do not leave 

again. The officers and crews are paid off and 

walk about the streets in the vain hope of finding 
fresh engagements, 

The return of vessels built under Lloyd’s survey 
and launched during the month of May has just 
been issued. It gives a total of 49 vessels and 
44,379 tons, as against 55 vessels and 52,654 tons 
for May, 1884, Of the 49 vessels, 14, or 29 per 
cent., were of steel, and the remainder of iron. 
Seventeen vessels and 22,666 tons were turned out 
from 8 on the North-east coast, and 18 vessels 
and 16,846 tons from ~— . It therefore 
appears that the latter has for the time 
time being lost its former leading position of North- 
east rivers. The Wear has outstripped the e 
and Tees, as wellas the Hartlepool having launched 
eight ships and 12,770 tons. On the whole, the 
returns, though far from satisfactory, are not so 
bad as many persons feared they would be. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Scotch pig iron trade continues very quiet, 
and it is not anticipated that there will be much 
improvement now during the summer months. 
In warrants this week only a moderate business 
was done, and the demand for makers’ iron was 
slow. The past week’s shipments of pigs amounted 
to 7957 tons, as com with 9916 in the pre- 
ceding week and 12,731 in the co: 


week 
of last year. There is an addition of about 850 | th 


tons for the week in the stock of pig iron in 
Messrs. Connal and Co.’s Glasgow stores. 
Business was done in the warrant market on 
Friday at 41s. 14d. cash. The tone was flat on 
anday, when the cash quotation receded to 
10}d. a ton. On Tuesday forenoon transac- 
tions were noted at 40s. 10d. to 40s. 104d. cash, 
the market being steady at the latter figure in 





last, prices were |. 





reased at 40s, 94d. to 40s. 10d. cash. To-day 
ursday—there was a ra hae feeling, 
with the transactions up to .» Closing at 
40s, 11d. cash, 
On account of the continued dulness in the 
market the quotations of makers’ iron are again 
9g ml lower ” a Hier AR eye - o> 
a per ton, No, 1, 47s. 6d.; No. 3, 
44s, 6d.; Coltness, 49s. and 47s, 6d.; Tangloan 
48s. 6d. and 47s. 6d.; Summerlee, 47s. 6d. and 
44s, 6d.; Calder, 52s. 6d. and 45s.; Carnbroe, 
46s. ce ee mg easy ag a5 3d. and 42s, 3d.; 
Monkland, 41s, 3d. . Sd.5 ¥ . 
and 38s. 6d.; Govan, at Broomielaw, 41s. 3d. and 
39s.; Shotts, at Leith, 48s. 6d. and 48s.; Carron, 
at Grangemouth, 51s. and 47s.; Kinneil, at 
Bo'ness, 43s, 6d. ry po = “a Telintons 
’ ‘J e “9 
41s. 6d, and 38s. 6d.; Dalmellington, 44s. and 
41s. 6d. The total shipments of Scotch pigs to 
date are 220,668 tons, against 273,189 tons in 
the same period last year. 

The export trade in manufactured iron and 
machinery is upon a moderately good scale, and 
there is altogether a large amount of work in 
hand for abroad. 

In the coal trade there is less activity than of 
late, but it is no unusual thing for the business 
to contract about the middle of the summer. 
The week’s shipments of coals included 16,900 
tons at Glasgow, 129 at Greenock, 3259 at Irvine, 
7102 at Irvine, 8703 at Ayr, and 18,121, at 
Grangemouth. 

Towards the end of last week a mass meet- 
ing of colliers was held in Hamilton, when 
it was stated 10,000 men were idle that day, 
and taking them at four tons each, it was 
alleged that this meant about 40,000 tons of 
coal kept out of the market in q' of 


Rx Ant is to iron and 
8 continues, thoug! , especially 
from Newport, last. week famed tah 

late. The total exported, principally rails from 
the Monmouthshire works, was com of 
1164 tons for Montreal; La Guayra, 610 tons; 
Val , 1000 tons; Valencia, 910 tons, and 
— = cels to pa a ge Oyfarthts 

wo fatal accidents happened 

Steel Works, and two at Dowlais, this week. 

The total iron ore received at Newport and 
Cardiff from Bilbao and other quarters was under 
20,000 tons. Prices about the same. 

a ety ost i enaca May a price 
up. pre’ comp! is : 
pan f hear thas bapesndios ready to place an 
abundance of orders if prices can be arranged, but 
as that will entail a further drop it will be 
resisted. 
Looe are pon . —— give sazihing 
ike a living t. For i cokes 13s. 6d. 
is the pass te 3 steels are dull; charcoals and 
ternes in demand at firmer quotations, and good 
inquiry prevails for large sheets and squares. 
These specials are sought after as paying a shade 
better and making up for the dead level of 
ordinary make. How some of the smaller works 
manage to exist is a marvel, and rumours of 
struggles and coming disasters are rife. 

I have just been favoured with a comparison of 
iron and coal returns. They are interesting as 
showing that Cardiff in May reached its highest 
total yet. Coal exports from Cardiff, May, 
699,495 tons; January, 559,595 tons. Newport, 
May, 164,565 tons; January, 131,505 tons. 
Swansea, May, 79,100 tons; January, 80,802. 

During the five months of 1885 Cardiff has 
exported 18,877 tons of iron and steel, and New- 
port 47,335, thus showing the lead of the Mon- 

+hehi we 





their meeting. Probably this statement was an 
exaggeration; but, at any rate, the masters are 
finding little difficulty in meeting orders, which 
are neither so large nor so pressing as they were 
a few weeks ago. The meeting to affirm 
a former resolution to start on the eight-hours 
day; it was also resolved—‘ That all districts 

le back the last reduction of 6d. by 
1st July, and that the reports be given in 
to a conference and mass meeting to be held 
on the following day.” It was likewise resolved 
—‘ That no miner in this county—Lanark—but 
will do his utmost to prevent any iron or coal 
master, or any other employer of labour, from 
entering the reformed Parliament through his 
vote at the ensuing general election, at which the 
miners of this country will possess an enormous 

wer, 

The Linwood district of Renfrewshire, which a 
short time ago and for many years was a busy 
mining locality, has had its aspect entirely 
changed by the closing of pits. Two belonging to 
Messrs. Dixon were closed on Saturday, there 
are only one or two collieries open, owned by 
Messrs. Dunlop and Co. The iron is by no means 
exhausted, and the stoppage of the two pits 
referred to was not anticipated. 

At a meeting of the Executive Board of the 
Fife and Clackmannan Miners’ Association at 
Dunfermline on Saturday, a letter was read from 
the Coalmasters’ Association, refusing to concede 
an advance of wages. It was determined to hold 
a series of meetings to bring pressure to bear upon 
the employers in the matter. 








WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


GLascow has d the contract for making 
25,000 tons of pipes for Cardiff new waterworks, 
The ag tender of Thomas Edington and Sons 
and Mr. D. Y. Stewart, of Glasgow, was accepted. 
It'came to £97,349 16s, 11d. 

I hear that the =e have shown capital 
bottom, so the work will commence forthwith. 
The sooner the better is the general voice. 

The leading industry of Wales, coal, is still in 
the ascendant, and the large averages I have 
reported are fairly maintained in the case of 
Newport and Swansea, but not quite so well 
in the case of Cardiff. That port on two occa- 
sions of late has shown the astonishing total 
foreign e: of coal of 180,000 tons, but in 
each case the fall next week was to the extent of 
30,000 or 40,000 tons. This was the case last 
week; yet shippers and coalowners are quite 
sati Th a oa eee ae en aan ae 
average 180,000. tons, but believe it is coming. At 
ae a a — of Fev tons is main- 
tained. e mass of exports is composed 
of the best | eon toery six-feet, and nine-feet. 
Small steam, too, figures well. Small bituminous 
is not sought after with any spirit, and house 
coal is somewhat quieter. The buoyancy in the 
trade generally is a good prompter to speculation, 
and new companies are being formed with spirit. 
Onesuch I noteas promoted by Cardiff men. Thisis 
the Phoenix, witha capital of £30,000 in £50 shares, 
to — the Tyla Coch, Nant Ddyrus, and 
Penwili B pans — an a = a to 
dispose of some good min groun on- 
mouthshire, but in the majority of cases the bids 
did not reach the reserve, and as the reserve was, 
in the opinion of some of the leading coalowners 
present, fixed too high, there was no change of 
ownership. 

A large demonstration of Neath and Swansea 
colliers took place on Saturday at Swansea, when 
resolutions in favour of trades unions and of 
certain alterations being carried out in the Mines 
Rogulation Act of 1 were carried without 
opposition. I find that these suggested altera- 
tions are coming to the front in most parts of 
the district, and it is probable will make an 
+ reamed in official quarters before long. The 
changes are—(1) to give the colliers the 
right of appointing as check weigher any person 
they may choose, whether in the employment of 
owed or not; (2) to pac te i - 
agai owners or management for the lect 0 
th hn binree neared hg the ehiager to prverel 

@ power e to p 
against the workman; (3) that relatives of persons 
gerne or aprigy vad agg on be able to appear 

mn, or lepu ‘ore @ coroner's jury, 
ond give evidence, this being conducive to ei 
increased attention to the security of life and limb. 








orks, 
In the matter of patent fuel, Cardiff sent in 
the same period 90,633 tons, and Swansea, 125,875 


tons. 

I see that the East Usk preamble has been 
proven, 

This week a portion of the Rhondda and 
Swansea Bay line will be opened for passenger 
traffic, that from Aberavon to Pontrhydyfew. It 
has been already worked for mineral traffic. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the i i The 
mistake has been made by looking at Tue ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the Specification. 


Applications for Letters Patent. 

*,* When patents have been “‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 

16th June, 1885. 


7287. BotLer Tunes, J. Pickering, Stockton-on-Tees. 

7288. Too. Hoipers, H. Parkin, Manchester. 

7289. en LicuTine Apparatus, H. Fourness, Man- 
ester. 

7290. Securtne Sticks of CuiLpRen’s Cuarrs, C. A. 
ran, London. 

7291. Stove Grates, J. Webster and H. Hudson, 


‘ax. 
7292. Maxine Nets, H. B. Barlow.—(J. H. Coevoet, 
France.) 


7293. CHALK-HOLDER, W. Glassey, Liv 1. 
7294. Drawine Corks, J. H. Smiles, Stockton-on- 


‘ees. 

7295. Drivinc Mecuanism, A. Nicholas, Birmingham. 

7296. Fotpine Heaps of Carriaces, C. E. Harrison, 
Birmingham. 

7297. AMBULANCE StretcHeErs, A, Peck, Liverpool. 

7298. Bertus, J. G. Davison, Liverpool. 

7299. Spur WHEELS, J. Sharp, Birmingham. 

7300. Brcycies, &c., J. Carey and 8. Dorset, Wolver- 
_ 

7301. Douste-actine Steam Enoines, L. J. Todd, 
London. 

7302. Hats, G. Richardson, London. 

7303. Ferp Motion for Dritts, J. F. Allen, London, 

7304. STRETCHER Frames, A. D. Shattuck, London, 

7305. Looms, 8. Walker and G. Leek, Radcliffe. 

7306. VENTILATORS, J. A. Macmeikan, London. 

7307. ALuMiNniom, A. K. Huntingdon, London. 

7308. Stanp for Books, T. F. Jordan, London. 

7309. Acruatine Foe Horns, C. Wells, London. 

7310. CARRIAGE SieNaxs, 8. A. Varley, London. 

7311. Presses for Tirxs, G. M. London. 

7312, ELEcTRO-pyNaMic Motors, T. J. Handford.—(F. 
J. Sprague, ee 

7313. Ovens, G. H. Leech and J. H. Hoyle.—(R. Leech, 


U.S.) 
a? awe P. A. Newton.(C. & Leddell, 
7318.1 uTToN Hoxes, A. W. L. Reddie.—(P. Groom, 


7316. Drrect-actine Enornes, A. W. L. Reddie.—(D. 
&. Hines, W. A. Perry, and C. C. Worthington, U.S.) 

7317. SuLPHURIC Aci, B. C. Molloy, London. 

7318. Fitterine, &c., Liquips, G. H. Ellis, London. 

7319, SHUTTLES for Looms, W. Mitchell, London. 

7320. Fittinc Borties with Gasrous Liquips, J. J. 
Varley, London. 


7821. Execrric Lamps, C. A. Day.—{F. Schaefer, 
Bavaria.) 

7322. BREECH-LOADING Fire-arnms, L., Armanni, 
London. 

7823, TRAVELLING and other Trunxs, E. Bullivant, 
London. 

7324. StRarninc Pittars and Winpers, W. Bayliss, 


ion. 

7325. Frost and Syow Sxors for Horses, &c., J. J. 
Snook.—(P. BE. R. L. de Ladébat, France ) 

7326. SMALL-aRMsS and ORDNANCE, G. Rowell, London. 
—10th February, 1885. 

7327, Automatic Fire ALARM and Heat InpicaTor, A. 
Hudson, London. 

7328. SrzaM Generators, J. Y. Johnson.{(N. J. 
V. Cadiat, France. 

7329. Boor and SHor Uppers, P. M. Justice.—(W. A. 
Reed, United States.) 

be Kircuen Ranogs, R. Hunter and J. Turnbull, 

iw. 

7331. Cuttinc Wess of Parer into Sraips, P. Stewart, 
Glasgow. 

i 5 oh ee or PERFORATING Ooat, &c., C. Burnett, 

01 


mn. 

7833. Drepaine or Gras Buckets, C. W. Hunt, 
London, 

7834, Sarety Lamps, A, M. Clark.—(J. L. Williams and 
J, Holland, United States.) 

7835. Sappies, A. M. Clark.~(M. L. Eckles, United 


) 
7836, EXTENSIBLE TaBLeEs, A. M. Clark,—(A. B. French, 
United States.) 


better than of | 7 
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United States.) 
338. Morors, C. A. Jackson, London. 
7339. Finz-proor CrrLincs and F.oors, H. R. Snel- 


KS London, 

i ~eupeeserhemstearene &., J. Scott, 

7841. Copp’s Borries for AERATED Liquips, W. A. 
Barlow, London. 


7344. Hoss, J. ; eee London, 
7345. CasKs, &c., J, C. W. Stanley, E. Majer, and C. T. 


7346. LOVES or GAUNTLETs used in FoorBaLt PLaYine, 
W. By Lon 
7347. Patent Cartrivcs Box, L. G. Bachmann, Liver- 


pool. 
7348. Hinogs, W. Riches, London.—5th May, 1885. 
7349. Rattway Ties, A. J. Boult.(2. D. Dougherty, 
United States. 
7350. Lamps, A. J. Boult.—(J. C. F. Renisch, Germany ) 
7351. Rrpine and Pack Sapp.zs, T. J. Wint, London. 
7352. DessicaTinc VeceTaBLe and ANIMAL MatrTeR, B. 
L. Ryder, London. 
os. Erna A. J. Boult.—{J. P. Thompson, United 


— hogy ll Rattway or other Coup.ine, T. V. 
n. 


J 

7355. Carbonate of Sopa, &c., H. H. Lake.—(A. 
Kayser, A. B. Young, and H. Williams, United States.) 

7356. Fertinc Hat Boptgs, &c., H. H. Lake.— J. 7. 
Waring, United States.) 

7357. Merat Open-wonk, H. H. Lake. -(J. F. Golding 
and G. B. Durkee, United States.) 

7353. Coke Ovens, A. M. Chambers and T. Smith, 


Londun. 
17th June, 1885. 


7359. Drivine Wire Naixs in Boots, &c., H. H. Lake 
—(H. S. Bacon, United States.) 

7360. Time and Siperiau Compass, B. M. Dawes, Farn- 
borough Station. 

7361. Beaminc Yarn Macuryes, C. Catlow, Halifax. 

7362. Suor Counters, W. Parnall, Bi istol. 

7363. PockET-KNives, W, K. Heys.—(C. Kiipper, Ger- 


many.) 

7364. ARTICLES made from Spar, Rerusk MARBLE, &c., 
E. 8. and D. F. Tucker, Manchester. 

7365. Inon and Srek., J. E. Stead, Yorkshire. 

7366 Crusuine and Putverisina Bone, J. Beales, 
Manchester. 

7367. Openine and CLosinc UmpBreiias, W. E. Heys. 
—(J. Sachs and Co., Germany.) 


7368. Lerrinc-orr Motion for Looms, T. Watson and. 


G. Kirk, Belfast. 
7369. TeacHinc CHILDREN to Wak, J. Scarrot, F. 
Herbert, and W. Horrox, Sheffield. 
7370. Convertine Linea into Rotary Motion, A. T. 
er, jon. 
7371. Reapy-ReckonInG Books, 8. Reid, Newcastle- 


upon-Tyne. 
7372. Bicrcigs, &c., E. Eas , Wolverhampton. 
7373, Execrric Visratine Beis, W. R. Wynne, 
London. 
7374. Securrna Hanpies of Tanite Cutitery, W. E. 
Darwin, London. 
7375. Hanp Carriacge, J. G. Wilson.—(M. L. B. 
Madden, Straits Settlements. 
7376. Water Borers, C. D. Yates, London. 
7377. Butt Tamer, N. T. Hewens, London. 
Fa. See of Brewers’ Waste, A. G. Salomon, 
on. 
7379. Lp aaa Frieg-arms, W. R. Wickham, 
ndon, 
7380. Corree Por, C. Odé and P. Niel. London. 
7381. Case for Hanpkercuiers, &c., J. C. Mewburn.— 
(F. R. Grumel, Franee.) 
7382, Decorative WaLL Hanoinos, A. H. Reed.—( W. 
Sochefsky, United States. 
7383. WHeexs for Venicies, F. Bird, London. 
7384. Lichtinc RarLway CaRRiaGEs by Exectricrry, 
L. J. Crossley and R. Hanson, London. 
7385. Warminc Raitway Carpiaces, L. J. Crossley 
and R. Hanson, London 
7386. HeaTinc Frep-water, L. J. Crossley and R. 
Hanson, London. 
7387. Wasuinc CrusHED Orgs, T. Vosper, London. 
7388. Hopper DrepceErs, A. Brown, London. 
7389. Sares, D. R. Ratcliff, London. 
7290. ELecrric Arc Lamps, O. Romanze, London. 
7391. WaTeR Waste Preventina Cisterxs, W. B, 
Ollis, London. 
7392. Gassinc Yarns, J. W. Dawson, London. 


7393. ConsuMING SMOKE in Steam Borers, W. Kneen, 


Londou. 
7394. Sarety Lock, J. Y. Johnson.—(C. A. Le Masson, 
L. I. Desmeules, and L. V. France. 
7395. Connectinc Tuses, H. H. Lake.—(Société L. 
le et Cie., France.) 


18th June, 1885. 

7396. Kwirrinc Macutnes, J. A. Claringburn, London. 

7397. CrrcuLaR Kwyirtinc Macuings, E. Hewitt, J. 
Marriott, and H. Perrons, London. 

7398. Rinc Sprinnina and Dovsiixe Macuines, G. 
Young, Manchester. 

7399. SePARATION of SusPENDED Matrers from Water, 
W. P. Thompson.—{F. C. Glaser, Germany.) 

7400. LowERING Drepoers, &c., W. Cooper and J. 
Holdsworth, Hull. 

7401. Poutrry Frepinc and Droxine, D. Tuley and 
A. Grant, Hatfield. 

7402. Cor and Bassivetre Bopizs, W. P. Hoskins, 
Birmingham. 

= a Merariic Tunes, D. B. Morison and 


7404. eae "al Wravine Suurrias, J. Whitaker, 

the Insipzs of 

1400, Piuiive Gare in Boor Buuuvas, 3. At Bonnett, 

rat. PorTABLE, &c., Music Sranps, &c., J. Fielden, 
Rochdale. 


7408. Courtine Suarrs, H. MacColl, Glasgow. 

7409. Ovat or ExuiericaL Soupzrina Macunre, W. J. 
Brooke, Lo 

7410, Waste PReventInG Batu VaLvs and Lever for 
Cisterns, J. Morley, Saltley. 

7411. Paoroocrapuic Lensgs, J. H. Steward, London. 

7412. MgasuRinG ANGLES and Rayos Finpixa, J. H. 
Steward and W. Dredge, London. 

7418. ArtiriciaL Propuction of Copzia, D, B. Dott, 


lasgow. 
7414. Boxrs for Hotpixea Twixz, J. Darling and D, 
Osborne, LA 
7415. AppLiance for Hotpine Torer Pargr, &c., C. 
lerson, \ 
=. Sean , E. Stiff and G. J. Chambers, 
on. 
7417. Factuitatine the Serra of Typzs by Hann, 
C. G. Fischer, London. 
7418. Extractine TuistLes from Woot, W. Spence.— 
(P. Dubois, France.) 
7419. Conpuits for ELecrrica Wires, T. Sington and 
W. T. Olive, Manchester. 
7420, SMOKE-CONSUMING APPARATUS, E. Entwistle and 
A. Pilkington, re. 
7421, Steam Borters, R. 8. Boyer, London. 
7422. Recorpinc by Protoorapny the Dzorer of 
Accuracy in Amine Orpwance, C. Wells, London. 
7423, Fitine, &c., Papers, J. 8. Fairfax and J. Lyons, 


on. 
7424, Pickers for Looms, 8. Mitchell, London. 
7425. Cans for Brrr, &c., W. Akroyd and J, Driver, 


Halifax. 

7426. Curtinc Prix Fasrics, J. E. Bennett and J. 
Sternberg, London. 

7427. Wasninc WeaRInc Aprargt, G. Thornton and 
J. ittain, London. 


. Brit 
7428. Cuarns for TRANSMITTING Motive Powsr, @. 
Thornton and J. Brittain, London. 


7405. = ae a. for 
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Cuurmary Urensits, W. ate London. 
. SypHon Trap, R. Rae, G 
“. B. Mills.—(L. 


7431. LuBricaTING * APPARATUS, 
Dusert, France.) 
7482. Quartz Cruseina Macuine, T. D. Williams, 
jon. 
7488. Macutnery Bett Fasteners, W. J. Brewer, 
estminster. 


= . Pome Wrxnows, &c., W. J. Brewer, West- 


oe Fisnine Vessets, H. J. C. Keymer, 
7436. Forxs, W. + ay ea 
7437. Tricyoies, &c., W. J. aeoyd and W. Priest, 


on. 

7438. Dryrve WasHep Coat, 8. Butler, London. 

7439, Testinc Evecrric Barreriss, B. M. Drake and 
J. M. Gorman, Lon 


- M. on. 

7440. Measurine Execrric Currents, B. M. Drake 
and J. M. London. 

7441. Rarsmyc Warer, H. J. Allison.—(W. Robarts, 


Cape of Good Hope.) 

7442. jBRicators, A. J. Boult.({P. Macabdies, 
France. 

7443. Recervise Mongy and Issumsc Tickers on 
Tram-cars, &c., J. M. Kelly, London. 

7444. CompounD Sream Enorves, H. Turner, Bradford. 


7445. Porrasie Canpvesticks, W. E. Rogers, London. 
7446. Warer-sorrentnc Processes, P. A. Maignen, 


on. 

7447. Step Lappers, H. D. Hatfield, London. 
7448, Tricycies, J. E. Holloway, London. 

7449, Sa sear Ficesinen, H. J. Haddan.—(A. Ram- 


7450. 50. Warnes, yy J. Haddan.—{L. Renault, U.S.) 
7451. —— Parastres on Sueep, &c., R. V. 


7452. aa for —~ aeons Seements of Srueres, C. C. 


7453. Cuains, ©. D. Abel.—(M. L. A. de Briey Comtesse 
de Montebello, France.) 

7454. SAPONACEOUS Materia for Wasurna, P. Brintini, 
London. 

7455. Stopper for Borries and ‘Jars, C. I. C. Bailey, 
Fulham. 


7456. Frxinc CLoser Pans to Traps, C. I. C. Bailey, 


7457. Maxune, &c., WaTER and Or Gas, C. I. C. Bailey 
and S. C. Dean, Fulham. 
= CaRDBOARD, H. H. Lake.—{A. D. Beaunjer, 


rance.) 

7459. Gas-BuRNERS, A. M. Clark.—{J. Danischevski, 
France.) 

7460. Coupiinas, &c., J. H. Betteley, London. 

7461. Gatvanic Barreries, A. R. Upward and C. W. 
Pridham, London. 

7462. Boop ALsumEN, T. Nordenfelt, London. 

7463. Fast Pitz Fasnrics, 8. C. Lister and J. 
Bradford. 


7464. Raruway Covup.ine, T. Wood, London. 


19th June, 1885. 


7465. Letrrer Boxss, . Sa, Manchester. 

7466. Sprrometer, J. W. m, Bradford. 

7467. WATER-CLOSETS, H. wo Bu urgh. 

7468. Hammock or SwirNc Cuarr, R. C. Allan, Witton, 
near Birmingham. 

es Larne for Turxrmsc Cartiep Iron Rotts, &c., 
7 90. Os tape SE Be Ross and A: Mackenzie, 

7470. Om “ and A. , jun., 
Dublin. ’ 


= Earts Cups for Formine Evecrricar Crrcuits, 
A. Whalley, Halifax. 
7472. Stzam Merry-co-Rovunps, W. H. Tasker, Black- 


7473. Cuocks and Ciock Diaus, W. T. Story, Halifax. 
7474. Vatves for Steam, &c., J. Dawson and G. A. 


Senior, Halifax. 

7475. Bencn Vice, E. K. Dutton.—({C. J. Hermann, 
Germany. 

7476. Comprsep Merasurrvc and Drawine Tap, D. 
Bell, Whi : 


by. 

7477, REvoLUBLE ELEvaTvs_e Emitter, P. H. Clague, 

Liverpool. 

7478. Purtine ur Bureps or Curtarys, H. Cooper.— 
(P. Massino, Russia.) 

7479. Ramway Siecnaus, H. Cooper.—(J. C. Cumming, 
Russia.) 

7480. Scuoor States, J. Manger, London. 

= Burrox Fasrenrses, J. and H. G. Taaffe, 

‘ton. 


7482. Borat Caskets, J. C. House, London. 

7483. Mortisine Macurnes, J. B. Hamond, London. 

7484. Cricket Bats, R. F. J. C. Allen, London. 

7485. Promewts, A. Mc’ , London. 

7486. Meta Fencrxe, F. W. ——. _— 

7487. AgmaTeD Mrverat Waters, G. Vaughan.— 
(FP. Tiedemann, Denmark.) 

7488. Sensitive Friis, Piares, &c., for PaoroGRaPHIC 
Pourposss, A. J. Boult.—(G. Hastman and W. H. 
Walker, United States.) 

7489. Trousers’ STRETCHERS, &., J. H. Hamilton and 
A. E. London. 

7490. Coupiriyes for Suarrs, &e., M. Lohmann and M. 
Stolterfoht, London. 

7491. Frrewoop, J. Draper, London. 

TA ye Below, Picks, &., W. R. Carr, J. Urwin, and 

7493. INSTANTANEOUS WATER - HEATERS, A. Sweet, 


7494. Buvx Cotourimne Marrer, H. J. Haddan.—({R. 


Worms, 
7495. Pax yt Fopprr, &c., H. J. Haddan.—{C. H. 
Voigt, 
7496. Ronen: Supstances, F. Schulte, London. 
7497. Corrers, London. 
7498. Compositiox for COATING Brickwork, &c., H. H. 
Lake.—{8. Roebuck, United States, 
7499. Dressinc and TRAVELLING acs, W. Candland, 


7500. Gas Ewcrxes, E. Capitaine and O. Briinler, 
London. 
7501. Dritiustock for Warcumakers, G. Cornioley, 


7502. Horsry Tosacco ag W. 8. Mackie, London. 
7503. Keys, E. Tomlinson, London. 

7504. Boots and SHoxs, G. A. Sweetser, London. 

7505. Drivinc Betts or Banps, &c., W. PF. Thomas, 


ion. 
7506. Fiusnine Cisterns, G. F: Redfern.—(P. Carette, 


France. 

7507, Recisterinc Receipts of Money, J. T. Parlour, 
London. 

7508. CurorH Cramps for Burron-HoLe Sewre \Ma 
curves, A. Anderson.—(The Singer ‘Manufacturing 


Ce., Uni 
7509. Fezpnxe Mecuayism for Szwrsa Macutnes, A. 


Germany. 
7511. Gatvanic Batrerigs, Baron de Overbeck._(F. 


Hornung y- 
7512. Cueckinc Tramway Fares, C. Wyndham and 
C. H. Russell, London. 


20th June, 1885. 
7518. Exvecopss, W. P. Thompson.—{7. Kerckhoff, 
German: 


iY 
3 —— Device for Caustic Sopa Drums, &c., 
H. Bolton, Liverpoo! 
718. Fastexines for Sizeve Links, 8. W. Witham, 
Bradford. 


7516. Curr Susprxper, J. L. Tourton, Lon 

7517. ComPressinc and Trussine Hay, an R. Hood- 
less, West Stockwith. 

7518. PRopELLING WHEELS by Hanp or Foot Power, 
H. James G. Robi , Manchest 

7519. Reeps used in Looms, G. and E. Ashworth, 


7520. PrenracraPHh Macuines, G. Moulton, Man- 





7521. Foor Bara with Portaste Foor Rest, D. W. 
7522. SrorpER for Jars, Borries, &c., D. W. Fessey, 
7523. Burrow Frys or Fraps and Sorr Tors for Boots 


7 = Door Kyors on Spinp.es, J. Dough- 
7527. DECOLORISED SOLUTION of loping, H. N. Draper, 
Rathmines, 


7530. 
TaSl Senso Satrnasana 3 T. B, King, Manchester. 
7582. eae | Ae Comxmorions f RACES, &c., J. 
75383. Sotiprryinc Syrups, A. So a J. Grathvohl, and 
Sweer Poratoss and Yams, A. Ralu, 
London. 


Yams, A. Reg ym ag 


7536. PerForaTine IystrRuMENTS, D. Gestetner, London. 
7587. Typz-wrirers, R. Hennell and H. F. Witherby, 
—— 
7588. Mixers’ Kwire, &c., D. epee, kant 


7589. Burron-HoLe Sewine Macninss, ay and G. 


, Glasgow. 
7540. PIANOFORTE Actions, G. H. Brockbank, London. 
7541. Gas Motor Encrves, J. Shaw, London. 
7542. Construction of Buriprves or Structures, J. 
D. Overing and A. R. Tulip, London. 
7548. Mourupiece and Lip for PowpeR Macazings, 
&c., R. Hudson, London. 
7544. "Governors for Sream Enarves, J. W. Macfarlane, 


oa. 
7545. Surps’ Ripixc Brrrs, W. H. Harfield and W. 
Eames, London. 
a Cow:s, W. J. Griffiths and A. Gibbs, 
on. 
7547. Apptyinc Bronze to Papzr, W. B. Silverlock, 
London. 


7548. Sycuronisers for Ciocxs, C. H. Pond, London. 

7549. Preparinc NewspaPers to Ensure their being 
Fo.pep to Type Reoister, H. Harriid, jun., and A. 
Woods, London. 

7550. Lamp, A. Kiesow, London. 

7551. PREVENTING the Over-BoiLine of Liquips, A. 
Kiesow.—{J. Schreiber and Neffen, Austria. 

7552. Wixpow Sasx Fasrenrnes, J. Sharp, London. 

7553. UMBRELLas and Parasoxs, E. B. Gaze, London. 

o> - me be CB Gand G. 0. Coles, 


on. 
= ADVERTISING SHEETs and Papers, &c., W. Wattis, 
7556. Weavers’ Harness, J. W. Horrocks, London. 
7557. Securnrmne Tastes to Cur_pRen’s Cuarrs, J. G. 
Wilson.—({P. Diehl and ~ eo! 
+P. Diehl and 


+ 


States. 
7559. BILLIARD Boarps, W. 8. Dackus and W. A. 
London. 


7560. Santrary Pawns, J. W. Mulliner, London. 
7561. Vewromerer, J. A. Allison, Plaistow. 
= Coat Vases or Boxszs, aC Nichoils, 


7563. omen A. M. pane g Coze, France.) 

7564. Boarpine, &c., Lzatuer, W. Paul, London. 

7565. ComBINaTION of Gusen, Mixx, and Sucar, H. 
Brown, London. 

7566. STUFFING-BOXES, 8. . ‘kes, London. 

7567. BRAKE Jone, % , London. 

7568. Gus Barres, H. H. Lake. —(@. V. Fosbery, 
Belgium.) 

22nd June, 1885. 

7569. Batt and Rotter Bearines, F. H. Anderton 

and Sheffield. 


. Elliott, 
7570. Cicars, C. H. Wood, Sheffield 
— a ConvVERTER venrEn BorToMs, &c., G. A. Jarvis 


2. Stamm Evie, G. Longbo 
7572. ‘AIR Eves, C. 
7573. ILLUMINATING, ag seer ah 7 Bei, Liverpool 


7574. Srups, J. C. W. Jeff 
7575. Takinc Sounprnes, J. ae and B. Parr, 
Manchester. 


7576. Deck Licuts or ees, H. Cooper.— 
(Lieut.-Col. Sokoloff, Russia. 

sar epee > Morton for ne = ge Heatps, J. 

7578. Geventian Music Sueers, F. E. P. Ehriich, 
London. 

7579. Sypuon T W. Bruce, Glasgow. 

7580. ComMBINATION TOILET Stamp, E. Bond, ienten. 

_ ComPrREssEeD Gaszous C E. CG 


oO. 
7582. TELEGRAPEY, T. J. Seal adas A, pa 





United States.) 
7583. SicNaLLine on Rattways, T. J. Sa- 
A, Bdison and B. T. Gilliland, United States.) 


7584. Tetecrapuy, T. J. Handford.—{7. A. Edison, 


United States. 
7585. Rarsinc Water, &c., J. H. Greene, Kew. 
Leyland, London. 


7586. Buanx Boxts, &., J. 
7587. WaTER-WASTE PREVENTER Cisrzrn, W. Farrow, 
7588. Breakinc Exectric Circuits AUTOMATICALLY, 
G. Wilkinson, London. 
7589. ConRUGATED Fives of Borers, J. D. Morrison 
. Robson, 


7590. GELaTiNE, E. Hoefling, London. 
7591. Errecrine the CLosine of Mansoues, J. Simonis, 


7592. Founpation and Fastener for Tixxs, &c., R. G. 
London. 


— Compressine Hay, J. Dog = London. 
toy — in Sream Bormzrs, W. 


"= Pervoum iH ak Gd, Huasey, 0.8) 
Gas 
7596. CoLOUR de Barranca, 

London. 
7597. Purntryine Coprer Preciprrares, J. Y. Johnson. 
-(B. Deligny, France.) 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





$27200. PoLisHING ——. haw weg m4 Knipe, 
Mass.—Filed <p | 
claim) A 38 maproved_ article 


having cetral patra to se deere 

















and their ition determined, all 
ow st te on electric arc lamp, 
carbon — mounted upon a 


817,779. Dyxamo-rLectric Macutne, Charles F. 
— New York, N.Y.—Filed December 15th, 


Sa In the hereinbefore described 
sat ae wears ma 
phe ened with 


LIPOMA SLUM BI ihthpalhity! 








jo pees mag pe pare ape pretee ame 
me the ends being secured ato ~ from 
; eq’ ge 
ice naie oe (0/4 coe formed of « 
of substantially tom ghen = aE 
pay tend weg ee en ene aa bstantially 
317,780. Cuutrvator Toots, Francis M. Helms and 
Tat Veedersburg, Ind.— Filed 
ire. of Be Seen. She ite 
Ee EX Se 
" S coment 
with a series of vertical serra‘ 4 
to such concavity and having a rib 











SSSSs 


SSss 





rom the Pry pressure cylinder into the low- 
cylinder, and from thence outward between 
ure ns, ig an yg vi ones 





h-pressure cylinder, 


resid or unexhausted steam —a the bees 

linder as a hi dos ges its ae 
set forth, (8) In . com} pound engine of 
described, having its sole exhaust the high into 
the one cylinder, and from thence paneer 

h-pressure piston, an adjustable cut-off 
% as described, in combination with the 
induction valve, ~_ and a ; ae 
a ports, and single exha as poet, , sul tially 
as and for the purpose set forth. 
$17,962. U Al A, A Deli, al. . 
Oho.—-Filed ‘March 14th, 1 


Claim. =) & a stuffing-box, a fexitte ts tapering 
packing ring of hard metal, having an opening in its 








tapering packing 
as and for 
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